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PREFACE

The Arkansas Soil and Water Conservation Commission received statutory
authority to begin work on the first Arkansas State Water Plan in 1969. Act
217 gave specific authority to the Commission to be the designated agency
responsible for water resources planning at the state lewvel. The act mandated
the preparation of a comprehensive state water plan of sufficient detail to
serve as the basic document for defining water pclicy for the development of
land and water resourcés in the State of Arkansas.

The first State Water Plan was published in 1975 with five appendices
that addressed specific problems and needs in the state. As more data have
become available, it is apparent that the ever-changing nature and severity cf
water-resource problems and potential solutions require the planning process
to be dynamic., Therefore, periodic revisions to the State Water Plan are
necessary for the document to remain valid. '

This report is the sixth of eight River Basin Reports tc be published as.
a component of the 1986 Arkansas State Water Plan. The objectives of this
plan are to incorpcrate new data available from recent research, re-evaluate
new and existing problems, present specific soluticns and recommendations, and
satisfy the requirements of Act 1051 of 1985 for the Upper White River Basin.
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ABSTRACT

The Upper White River Basin comprises 7.5 million acres of the northern
part of the state. The land use of the basin is composed of 58 percent forest
land, 29 percent grassland, 9 percent cropland and 4 percent urban, builtup
and other. The topography 1is predominately hills and mountains with level
alluvial land at the eastern boundary.

Water use in the study area totaled 4,282.7 million gallons per day (mgd)
in 1980.

The major -streams within the Upper White River Basin are the White Rlver
and the Black River. The streams of the basin have steep gradients in their
upper reaches, but at the downstream alluvial segments, the slope of the
gradients become flatter.

The average annual yield of the streams of the Upper White River Basin is
approximately 18.3 million acre-feet. Streanflow is adequate on an annual
basis to meet existing water demands. The streamflow pattern is for high
flows during the wintér months and lower flows in the summer months when the
greatest period of water use occurs. A majority of streams in the basin have
high base flows which is due to basin geology. Of the 18.3 million acre-feet
avallable annually, 1.7 million acre-feet 1s excess stream flow which is
available on an average annual basis for other uses.

In the Upper White River Basin, the quality of surface water is generally
good due to the less intensive land uses. Concentrations of most constituents
are within acceptable limits. Streams and reservoirs support most beneficial
uses. Water quality problems which exist are water quality violations from
municipal waste water treatment plants and high numbers of fecal coliforms
from free-grazing livestock and land application of animal waste.

There are no critical surface water areas In the Upper White River Basin
based on quantity or quality problems. Shortages of water may exist, at
times, caused by droughts or wvariation in reservoir releases.

Solutions to surface water problems in the Arkansas River Basin are water
conservation, alternate source development, land use change, and
implementatlon of best management practices. ‘

Ground water use in the Upper White River basin amounted to 304 million
gallons per day in 1985. Approximately 89 percent of the ground water used in
the study area was used for irrigation. In the period 1965 to 1985, ground
water use increased approximately 700 percent. Water withdrawal from the
Rocks of Paleozoic Age have decreased 16 percent after pesking in 1980.

Rocks of Paleozolic age and Quaternary deposits are the sources of ground
water in the Upper White River Basin. There are isolated wells withdrawing
water from deeper subsurface formations such as the Eminence-Potosi,
Gasconade-Van Buren, and Roubidoux Formations.

Yields from Rocks of Paleozoic age are usually less than 10 gallons per
minute due to the limited storage in the consolidated units. The primary use
of the Rocks of Paleozoic age is rural domestic,

Quaternary deposits are used as a source of ground water in the
Mississippi Alluvial Plain. Wells into the Quaternary deposits generally
yield 1,000 gallons per minute, but yields as high as 2,280 gallons per minute
have been reported. Irrigation and rural domestic uses are the major users of
the Quaternary deposits.

The ground water quality of the Rocks of Paleozoic age is representative
of the mineral content of the formations. This ground water does not need
treatment for domestic and some Industrial users. Quaternary aquifers contain
hard to very hard water with high iron content.



There have been mno critical ground water areas designated in the Upper
White River Basin. There are isolated cases where there are water quality
problems such as two areas of saline intrusion near Bald Knob and Cord.

- The major ground water problem in the study area 1s the lack of yield of
the Rocks of Paleozoic age.

Potential exists for the contamination of ground water in the Upper White
River Basin. Landfills, surface impoundments, hazardous waste operations,
storage tanks, septic tanks and saline water intrusion are the potential
hazards in the study area. Legislatlion is already in place for controlling or
denying construction of liquid waste holding impoundments. Proper
administration of the Resource Conservation and Recovery Act program should
contribute to the control of groundwater contamination from hazardous wastes.

Xii
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GENERAL DESCRIPTION






GENERAL DESGRIPTION

Location and Size

The White River originates in the Boston Mountains in the western part of
the Basin and flows in a generally northerly direction to the
Missouri-Arkansas State line ' (river mile 591.9}, thence in a generally
easterly direction for abeut 115 miles in southern Missouri and for about 30
miles along either side of the state line until it crosses back into Arkansas
at about mile 447.5. Downstream from that point, it flows iIn a generally
southeasterly direction to the mouth of the Black River (mile 264.9) near
Newport, Arkansas, and then, in a southerly direction to join the Mississippi
River in the northeast corner of Desha Gounty. _

The White Rlver Basin includes the Black River and comprises about 22,377
square miles, of which 10,693 are in the southern part of Missouri and 11,684
are in northern and eastern parts of Arkansas. The Upper White River Basin
discussed in this report lies entirely in the State of Arkansas and consists
of the upper portion of the White River Basin which extends down to just below
the confluence with the Little Red River ‘at river mile 182.6. The Upper White
River Basin comprises about 11,684 sgquare miles and encompasses a significant
portion of the extreme northern section of the State of Arkansas.

The basin is bounded by the Arkansas-Missouri State line on the north and
is bounded by the natural hydrologic boundaries on the remaining sides. Major
tributaries to this portlon of the White River Basin include the North Fork
River, Buffale River, Black River, and the Little Red River in Arkansas. The
basin streamflow is also affected by tributaries such as the Kings River,
James River, and the Little Neorth Fork River which have a part of their
drainage areas in Missouri. The area of the Upper White River Basin is shown
in Figure 1-1. , ‘

There are six major impoundments located in the basin including Lakes
Beaver, Taneycomo, Table Rock, and Bull Shoals, all on the White River; Lake
Norfork on the North Fork of the White River; and Greers Ferry Lake on the
Little Red River. Portions of Table Rock, Bull Shoals, and Norfork Lakes are
located within the State of Missouri. Lake Taneycomo is located entirely in
Missouri. All of these impoundments are Corps of Engineers projects except
Lake Taneycomo which is owned by Empire Electric Company.

Topographv and Physiography

The northerrnmost portion of the study area is comprised of the Ozark
Highlands, which range in elevation from 500 to 1,400 feet NGVD. The
topography of the Ozark Highlands ranges from moderately sloping plateaus to
mountainous areas with slopes that range from moderately sloping to very
steep. The southern and southwestern portion of the study area is comprised
of the Boston Mountains which range in elevation from 500 to 2,300 feet NGVD.
The Boston Mountains are characterized by moderately sloping hilltops and
rolling hills and moderately sloping to steep hillsides and mountain sides.

The Arkansas Valley and Ridges comprises a small area in the
south-central portion of the study area. Elevations of the valley floor range
from 300 to 500 feet, with mountains protruding from 1,200 feet to 2,000 feet
NGVD. Slopes in the valleys and on ridge tops are level to gently sloping and



ey q’ %\ G
Atesgadrer =
V r (‘ i .ﬁ . - . 4
. ].._I ‘ q’, 2 = - 3
R . o = 2 =
‘n\eueuﬂl?ﬁr' ‘é‘fﬂ’ i e G
& MADH

WASHINGTON \ ¥

{;b»
P
e

I JOIINSON

LEGEND
= =~ BASIN BOUNDARY

E2707) couNTY IN STUDY

L o

2
A S
e b
e B i
e
i

e

15
1 o G £

7

e

3 o

i 4}

Ex

];;=;=;}———Eﬁ—fﬂ!!!!’-—

UPPER WHITE RIVER BASIN

VICINITY AND STUDY
AREA MAP

FEBRUARY 1988

Figure 1--




hillsides and mountain sides are moderately sloping to steep. The southern
‘Mississippi Valley Alluvium lies at the eastern edge of the study area.
Elevations range from 170 to 400 feet NGVD and slopes range from nearly level
to undulating. The physiographic regions are illustrated in Figure 1-2.

Climate

The Upper White River Basin lies in a semihumid 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 basin. The mean temperature during January is 40
degrees Fahrenheit and the mean temperature during July is 8l degrees
Fahrenheit (Ag. Yearbook, 1941). The length of the growing season averages
200 days. Mean annual precipitation in the study area varies from 42 inches
to 50 inches per year as shown in Figure 1-3 (Freiwald, 1985),

Population and Economy

Fopulation and economic data are available by county. The county
boundaries do not coincide with the hydrologic boundaries of the study. The
study area includes 28 counties, but only 17 counties make up the majority of
the land in the study area. The remaining 11 counties will be omitted from
this discussion of population and economic data because of the relatively
small area that they contribute to the Upper White River Basin and their
relatively small impact on population and economic data. .

The total 1980 population of the 17 counties in the study area is
299,890. This figure represents an increase from the 1970 census of about 39
percent, or 83,453 people. All of the counties in the study area showed an
increase for that period of time. Table 1-1 shows the population trend in the
study area since 1900. Fipure 1-4 graphically displays this population trend.

The generally accepted measure of individual 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 1981 per capita personal
income for this area ranged from a low of $4,147 in Newton Gounty to a high of
$8,353 in Baxter Bounty. The weighted average per capita income is $6,597 for
the 17 county area (Figure 1-5). This compares to $8,041 for the State and
$10,495 nationally.

Income and poverty characteristics in the study area are shown in Table
1-2. Poverty level is based on income, age of householder, and number of
children under 18 in a household. The poverty lewvel for families ranges from
$3,858 for 2 adults with no children to $14,024 for a family of 9 or more
persons with & or more children.
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TABLE 1-1 POPULATIONS BY COUNTY (1900 to 1980) IN THE UPPER WHITE, RIVER BASIN

County Year

1300 1910 1920 1930 1940 1920 13960 1970 1980
Baxter 9,298 10,389 10,216 9,519 10,281 11,683 9,943 15,319 27,409
Boone 16,3% 14,318 16,098 14,937 15,80 16,260 16,116 19,073 26,067
Carroll 18,348 16,829 17,786 15,820 14,737 13,244 11,284 12,301 16,203
Cleburne 9,628 11,903 12,69 11,373 13,134 11,487 9,059 10,349 16,909
Fulton 12,917 12,193 11,182 10,834 10,253 9,187 6,657 1,699 9,575
Independence 22,557 24,776 23,976 24,225 25,643 23,488 20,048 22,723 30,147
Tzard 13,506 14,561 13,871 12,872 12,834 9,953 6,766 7,381 10,768
Lawrence 16,491 20,001 22,098 21,663 22,651 21,303 17,267 16,320 18,447
Madison 19,864 16,056 14,918 13,334 14,531 11,734 9,068 9,453 11,373
Marion 11,377 10,203 10,154 8,876 9,464 8,609 6,041 7,000 11,334
Newton 12,538 10,612 11,199 10,564 10,381 8,685 5,963 5,844 7,756
Randolph 17,156 18,987 17,713 16,871 18,319 15,982 12,520 12,645 16,334
- Searcy 11,988 14,825 14,590 11,056 11,942 10,424 8,124 7,731 8,847
Sharp 12,199 11,688 11,132 10,715 11,497 8,999 6,319 8,233 14,607
Stone 8,100 8,946 8,779 7,993 8,603 7,662 6,294 6,338 9,022
Van Buren 11,220 ~ 13,509 13,666 11,962 12,518 9,687 7,228 8,275 13,357
White 24,864 28,574 34,603 38,269 37,176 38,040 32,745 39,283 50C,83%

Total 248,947 258,370 264,677 250,883 260,324 236,427 191,442 216,437 299,890

SOURCE: U.S. Department of Ccnnmrce,'Bureau of Cansus.

FIGURE 1-4 UPPER WHITE RIVER BASIN
STUDY AREA POPULATION TREND
1900 to 1980
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TABLE 1-2
INGOME AND POVERTY GHARACTERISTICS1l/

IN THE UPPER WHITE RIVER BASIN

Above Poverty Below Poverty All Incoﬁe
Level Level lLevels
Total Persons 241,790 58,100 299,890
Percent of Persoﬁs- 80.6% 19.4% _ 100.0%
Total Families 73,832 - 14,546 88,378
‘Percent of Fauilies 83.5% 16.5% .100.0%

1/ U. S. Department of Commerce Bureau of the Census 1983 (1980 census data
based on 1979 income). '

: |
Unemployment rates in the study area are shown in Figure 1-6.
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LAND RESQURCES INVENTORY

Current Land Use

Most of the area in the Upper White River Basin is forest land. Of the
total 7,477,441 acres in this basin, forest land accounts for 4,372,783 acres
or 58.5 percent. Grassland makes up 2,132,545 acres or 28.5 percent of the
basin and cropland covers 697,700 acres or 9.3 percent. Urban and built-up
land accounts for 122,754 acres (1.7 percent) and water and other lands make
up the remaining 151,659 acres or 2.0 percent (See Table 2-1).

a. Cropland. Of the 697,700 acres which are cropland, 75 percent
{520,096 acres) is in soybeans; 13 percent (94,272 acres) is in rice; 7
percent (46,702 acres) is in grain sorghum; 3 percent (18,621 acres) is in
cotton; and the remaining 2 percent (18,009 acres) is in a variety of other
CTrops.

b. Forest Land. Most of the land in the Upper White River basin is
forest land. Of the total 7,477,441 acres in this basin, forest land accounts
for 4,372,783 acres or 58.5 percent. In the following tables, it can be seen
that the oak-hickory forest is the dominant forest type, followed by the
oak-pine association, with cedar glades a distant third (Table 2-2). Table
2-3 deplcts forest land acreage by ownership while Table 2-4 compares the
commercial and noncommercial forest land acreage.

TABLE 2-2

FOREST LAND BY FOREST TYPE 1/

FOREST TYPE ACRES PERCENT
Loblolly - Shortleaf Pine 83,083 1.9
Oak - Pine 896,420 20.5
Oak - Hickory 2,990,984 68.4
Oak - Gum - Cypress 122,438 2.8
Elm - Ash - Cottonwood 21,864 0.5
Cedar 257,994 5.9

TOTAL 4,372,783 100.0

Source: U,S.D.A., Soil Comservation Service, R.1.D.S.
TABLE 2-3

FOREST LAND BY QWNERSHIP 1/

OWNERSHIP ACRES PERCENT
Federal 393,551 9.0
State 83,082 1.9
City 0 0



" Table 2-1 Present Landuse in the Upper White River Basin

County Cropland Grassland Forest Laﬁd Urban & Cther Total Acres Percent of

Builtup In Basin In County County in Basin
Baxter - 93,037 251,317 - 25,566 369,920 36%,920 100
Benton - 26,421 92,101 - 6,112 124,634 567,040 22.0
Boone : - 181,022 183,074 11,965 10,49% 386,560 386,560 100
Carroll - 181,908 189,460 17,584 16,808 405,760 405,760 100
Clay 88,911 11,884 26,042 - 3,623 130,460 409,600 31.9
Cleburne 5,308 65,492 218,847 2,349 28,187 320,183 380,800 84.1
Conway - .- 28 - - - 28 358,400 .0
Craighead 62 - - .- = . 62 458,880 0
Crawford - - 82 - : - 82 388,480 .0
Franklin - 2,483 9,929 - - 12,412 398,720 3.1
Fulten - 185,576 205,464 - - 381,040 391,040 100
Greens 1,965 - . 2,039 - - 4,004 370,560 1.1
Tndeperdence 65,044 165,119 241,651 5,502 9,034 485,400 486,400 100
Izard ‘ - 155,451 203,427 10,402 - 369,280 369,280 100
JacXson 171,507 16,408 29,738 15,826 - 232,482 407,630 ET.3
Lawreance 157,031 50,903 110,589 4,990 3,061 326,574 378,880 86.2
Madison - 158,265 348,245 - - 506,544 53,480 5.1
Marion - 105,830 271,513 . 5,578 24,709 407,680 407,680 100
Newton - 50,093 383,82C - .- 433,913 526,080 £2.5
Pope - 4,028 12,823 - - 16,851 529,920 3.2
Randolph 71,088 140,670 196,729 2,345 - 410,832 414,080 9%.2
Searcy - 131,170 286,712 - 2,664 420,546 424,960 93.0
Sharp - T 106,621 259,232 16,867 - 382,720 382,720 100
Stone - 54,290 327,273 - 4 517 391,530 391,680 100
Van Buren - 75,043 247,892 9,948 - 332,883 456,960 72.8
Washington 2,310 79,455 128,655 12,042 2,354 224,816 616,320 36.5
White 39,039 86,296 138,323 7,353 7.30 328.312 665,600 49.3
Woodruff 45,435 - 7,174 - 7,174 - 59,783 379,520 15.8
Total 697,700 2,132,545 4,372,783 122,754 151,65% 7,477,441

Source: U.S.D.A., Scil Conservation Service, RIDS.
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TABLE 2-3

FOREST LAND BY OWNERSHIP (cont.)l/

OWNERSHIP ACRES o PERCENT

Forest Industry 69,965 1.6

Private 3,826,185 87.5
TOTAL 4,372,783 100.0

1l/0U. S. D. A. -~ Soil Conservation Service, 1977 RIDS.
TABLE 2-4

COMMERCTAL AND NONCOMMERCIAL FOREST LAND 1/

ITEM COMMERCTIAL NONCOMMERCTAL TOTAL
Percent in Basin 96.9 3.1 100.0
Acres 4,237,227 135,556 4,372,783

1/ 0. S. D. A. - Soil Conservation Service, 1977 RIDS.

Wetlands

Wetlands, as used in this report, refers to low land areas which remain
saturated with water for extended periods of time. Wetlands found in the
Upper White River Basin are wet meadows, freshwater marshes, and bottomland
hardwood wetlands. These wetlands have populations of plants and animals
which are unique to these areas. HNot only do these areas have unique species
of plants and animals, these wetland areas have large numbers of plants and
animals which are of great wvalue to man.

Major functions of wetlands are food and cover for fish and wildlife,
water quality improvement, soil enrichment, erosion control and downstream
fishery benefits.

Natural wetland acreage in Arkansas has been reduced by modern farming,
urban development, and other uses such as highways, airports, etc., to
approximately 317,051 acres. In the Upper White River Basin, there are
approximately 40,000 acres of wetlands, of which about 20,500 acres are
forested wetlands (Arkansas Resource Base Report).

Wetlands are waters of the United States and are subject to regulation by
the U.S. Army Corps of Engineers as promulgated by Section 404 of the Clean
Water Act (CWA) of 1977, as amended. Any discharge of dredge or fill material
in a wetland that is adjacent to a Phase I, II, or III stream (as described in
Section 404 of the CWA, 1977) will require a permit from the Corps of
Engineers (in this case the Little Rock District Corps of Engineers).

11



Projected Land Use

Land use in the Upper White River Basin is not anticipated to change
significantly. The land use expected to show the largest gain is urban. Real
estate speculators are investing in areas and developing them for retirement
resorts. Forest land and grassland are expected to be converted by small
amounts to urban. : ' '

Changes are predicted to ocecur within cropland. One major change is more
acres of crops are expected to be irrigated to increase production. 1In Table
2-5, the projected acres of irrigated crops for the year 2030 are shown.

"TABLE 2-5 IRRIGATED CROPLAND PROJECTIONS

FOR THE YEAR 2030 IN THE UPPER WHITE RIVER BASIN

CROP " ACREAGE
Rice 83,900
Cotton - 43,700
Soybeans _ 267,800
Corn ' 700
Grain Sorghum 1,000
Total 397,100

Source: Agricultural Water Use Study, 1983

The projections in Table 2-5 prediect a 183 percent increase in the acres
of irrigated crops. Rice acreage is shown to decrease 20 percent. The crop
with the largest increase in irrigated acreage i1s cotton with a 7,817 percent
increase. Acres of irrigated soybeans is also projected to increase
significantly; 894 percent.

The potential exists for these projections to occur. There is adequate
land for this change to occur; prime farmland - 1,050,000 acres and current
cropland - 697,700 acres. Additional water, both ground water and surface
water, is available in the alluvial areas of the Upper White River Basin.

The main factor influencing the development of farm operations is
economics. Currently with the depressed -prices farmers are receiving for
their crops, farmers are not expanding or upgrading their operations.

Urban and Built-up Areas

Urban and built-up areas involve high density urban functions, small
acreage of land and large numbers of people. The greatest use of these lands
is residential, with transportation, communications, and utilities accounting

12



for a majority of the remaining uses. Other uses are industrial sites,
cemeteries, golf courses, shooting ranges, and institutional sites. Urban and
built-up land accounts for 122,754 acres (1.7 percent).

SOIL RESOURCES

Major l.and Resource Areas

There are four Major Land Resource Areas (MIRA’a) in the Upper White
River Basin (see Figure 2-1). Their names and a general description of their
soils are found in the following paragraphs. More specific soils descriptions
can be found in county soil surveys published by the Soil Conservation
Service.

a. Ozark Highlands are comprised chiefly of limestone and dolomite hills
and valleys in the northern part of the state along the Arkansas-
Missouri state line. Elevations range from about 500 to 1,400 feet above
sea level. The soil developed mainly from limestone and dolomite from
deep to shallow and is rapidly to very slowly permeable. Surface
textures are mainly silt loam and very cherty silt loam. The most
productive soils occur on nearly level to moderately sloping plateaus and
narrow stream valleys and are used for orchards, pasture, and row crops.
The more mountainous areas have slopes that range from moderately sloping
to very steep. Some of the less sloping areas are used for pasture
production with steeper areas remaining in hardwood timber.

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

c. Arkansas Valley and Ridges are comprised of broad valleys, narrow
ridges, and high flat topped mountains in the central portion of the
state, Elevations of the wvalley floor range from 300 to 500 feet, with
mountains protruding from 1,200 feet to 2,800 feet above sea level.
Solls developed from sandstone and shale. Soils are deep to shallow and
are rapidly permeable to very slowly permeable. Surface textures are
mainly sandy loam, gravelly sandy loam, or stony sandy loam. Slopes in
the valleys and on ridgetops are level to gently sloping and hillsides
and mountainsides are moderately sloping to steep. The valleys are
mainly used for pasture production. The steeper areas remain in
woodland.

13
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d. Missigsippi Valley Alluvium consists of broad alluvial plains.
Elevations range from about 100 to 400 feet above sea level. GSoils
developed from deep sediments. The soils are deep and rapidly permeable
to very slowly permeable. Surface textures are mainly sandy loam, silt
loam, or clay. Slopes are dominantly level to nearly level and some
areas are undulation. This area is used extensively for production of
cultivated crops. .

General Soil Units

Below are listed the general soil units for the different Major Land
Resource Area.

a. Ozark Highlands, Limestone and Dolomite
Clarksville - Nixa - Noark
Gepp - Doniphan - Gassville - Agnos
Arkana - Moko
Captina - Nixa - Tonti
Eden - Newnata - Moko

. b. Ozark Hiphlands, Sandstone and Limestone

Estate - Portia - Moko
Brockwell - Boden - Portia
c. Boston Mountains
Linker - Mountainburg - Sidon
Enders - Nella - Mountainburg - Steprock

d. Arkansas Valley and Ridges

Leadvale - Taft
Enders - Mountainburg - Nella - Steprock
Linker - Mountainburg
e. Bottomlands and Terraces
Foley - Jackport - Crowley
Kobel |

Dundee - Bosket - Dubbs
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Amagon - Dundee

"f. Loessial Plains
Calloway - Henry - Gremada - Calhoun
E. ‘Loessial Hills

Loring

Prime Farmland

Prime farmlands are those lands well suited to the production of foed and
fiber and have qualities needed to produce sustained yields of crops
economically. The U.S.D.A., Soil Conservation Service estimates that there
are 1,050,000 acres of prime farmland in the Upper White River Basin. The
prime farmland map (Figure 2-2) shows the distyibution of the prime farmland
in Upper White River Basin.

Total agricultural land lost to other uses in this basin frem November
1978 to November 1979 was 13,880 acres, of which 2,211 acres were prime
farmland.

Scil Surveys

The Soil Ceonservation Service (SC8) is resgsponsible for all soil survey
activities of the U. S. Department of Agriculture. The soil surveys and
intexrpretations are made cooperatively with the Uniwversity of Arkansas
Agricultural Experiment Station, Agricultural Extension Service, U. 5. Forest
Service, Arkansas Highway Department, the 76 Soil and 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 rescurces, 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 contreol can use
them to help understand, protect, and enhance the environment.

Twenty-six of the 28 counties in the study area have a published soil
survey. The two counties which do not have a published soil survey are Newton
and Carroll. The published soll survey is available from the respective local
conservation district office or from the SCS5 State Office located in Little
Rock, Arkansas.
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CEAFPTER 3

SURFACE WATER






INTRODUGTION

The surface water of the Upper White River Basin iIs enjoyed by millions
of people every year. The major lakes in the Basin attract a large percentage
of the visitors with their well developed recreation areas and large areas of
beautiful clean blue water. Also, many of the larger streams attract large
numbers of canceists and fishermen. o

The surface water within the Upper White River Basin is generated by
rainfall which varies from 42 to 50 inches during a year (Freiwald, 1985).

The large quantities of rainfall yield approximately 14 inches of runoff per
year from the basin (Lamb, et. al,, 1986). A large part of the streamflow is
due to surface runoff which is responsible for high peak discharges and
flooding in certain instances.

‘ The major streams within the Upper White River Basin are the White
River and the Black River. Other significant streams in the basin include the:
Kings River, James River (Mo.), North Fork River, Crooked Creek, Buffalo
River, Current River, Eleven Point River, Spring River, Strawberry River and
Little Red River. : ,

This chapter presents an inventory of the surface water resources of the
Upper White River Basin., Water use, past, present, and future 1s quantified.
Problems are identified and solutions recommended for the water resource
concerns. ‘ '

SURFACE WATER DATA COLLECTION NETWORK
Streamflow Data

Streamflow data are collected in the Upper White River Basin primarily by
the U.S. Geological Survey and the U.S5. Army Corps of Engineers. Location of
18 streamflow data collection sites used in this report are shown in Figure
3-1. Six of the 18 data collection sites are located in Missouri. Table 3-1
lists pertinent data for the gaging stations.

Six stations in Missouri were selected to show the influence of flow from
Missouri on the mainstem flow of the White River.

All of the available streamflow data for the Upper White River Basin was
not used in this report. Stream gaging stations were selected based on
distribution and existing stream modifications. Distribution of stations was
such that all areas of the basin were represented in the data. Periods of
record for the various stations were selected to account for watershed
modifications such as construction of major dams.

STREAMFLOW CHARACTERISTICS

General Characteristics

In the Upper White River Basin, streamflow is generally highest during
November through June because of the large amount of precipitation during this
period and lack of water use. Streamflow is generally lowest during July
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STATION

NUMBER AND NAME

07048600
White River

near Fayetteville,

07052500
James River

at Galena, Mo.

07053500
White River

near Branson, Mo.

07056000
Buffalc Rive
near sSt. Joe

07057500

r
, Ar.

Ar.

N. Fork of White River

near Tecumse

07060500
White River

h, Mo.

at Calieco Rock, Ar.

07060710

North Sylamore Creek

near Fifty s

07061500
Black River
near Annapol

07064000
Black River

ix, Ar.

is, Mo.

near Corning, Ar.

07068000

Current Riwver

at Doniphan,

07069500
Spring River
at Imboden,

$7071500
Eleven Point

Mo.

Ar.

River

near Bardley, Mo.

07072000
Eleven Pcint

River

near Ravenden Springs,

07072500
Black River
at Black Roc

07073500
. Piney Fork

k. Ar.

at Evening Shade, Ar.

07074000

Strawberry River

near Poughke
07074500
White River
at Newport,

07075000

epsie,

Ar.

AL .

TABLE 3-1 STREAMFLOW GAGING STATION DATA

Ar.

Middle Fork of Little Red

at Shirley,

Ar.

DRATNAGE

AREA

'S¢, MI

400

987

4,022

829

4,022

9,978

58

484

1,749 -

2,038

1,183

793

1,134

7,369

29

473

19,860

302

20

OF RECORD
FROM TO
‘10/63 9/84
10/21 9/84
10/51 9/84
10/39 9/84
10/44 9/84
10/39 9/84
12/65 9/84

4/39 9/84
10/38 9/3&
10/21 9/84

2/36 9/84
10/21 9/84
10/29 9/84

6/29 9/84

2/3¢9 8/84

2/39 9/84

9727 9/84

2/3¢9 9/84

MAXTIMUM

46,400
(11/73)

52,700
{5/43)

89,100
(5/56)

148,000
(12/82)

37,900
(4/74)

310,000
(4/45)

25,200
{12/82)

42,700
(12/72)

48,600
{6/45)

49,800
{12/82)

244.000
(12/82}

49,800
{12/82)

162,000
(12/82)

190,000
(12/82)

50,400
(12/82)

158,000

(12/82)

343,000
{4/45}

241,000
(12/82)

0.1

(10/82)

10
{(9/54)

24
(9/54)

6.6
{9/54)

187
(9/54)

305
(9/54)

1.6
{11/78)

€5
(8/65)

224
(9/41)

152
(1/56)

215
(8/36)

152

(1/56)

226
(9/36}

1,730
(9,56}

31
{10/38)

2870 .

{(8/54)

STREAMFLOW FERICD DISCHARGES FOR PERIOD OF RECORD
MINTMUM
————————— CFS AND (DATE)

AVERAGE

© 944

3514

1,023

710

9,825

a7

571

1,806

754

1,357

152

1,118

8,418

99

499

22,430

465



through October due to a decrease in precipitation and an increase in water
use .that occurs during the growing season. Monthly mean discharges at
selected gaging stations are shown in Table 3-2,

annual flow variability is shown in more detail by the streamflow
distribution graphs in Figures 3-2a through 3-2d. The graphs show that annual
mean flows are less than average more times than the annual mean flows are
greater than average. This also indicates periodic high annual flows have a
significant effect on the mean annual flow wvalue.

General streamflow characteristics which are more predictable are the
seasonal fluctuations that occur annually. Annual fluctuatlons are not as
readily predicted.

Table 3-3 is a tabulation of the different duration flows for the various
streams in the Upper White River Basin. Only a few of the streams with larger
drainage areas have no flow 99.9 percent of the time,

Figure 3-3 is a comparison plot of the flow of the Strawberry River near
Poughkeepsie to the flow of the Middle Fork of the Little Red River at
Shirley.  The curves are similar during the 0.5 percent to 40 percent range of
exceedances. The curves are different during the 40 to 99.9 percent range of
exceedances. The reason for the divergance of the curves is that the
Strawberry River drains a geological area where the aquifers do not readily
accept recharge. The unaccepted recharge enters the surface streams and is
measured as streamflow. The Middle Fork of the Little Red River drains a
geologlc area where the aquifers accept recharge.- Therefore, after surface
runoff has left the area, the streams do not have flow at the higher
percentages of exceedance.

Low Flow Characteristics

Minimum streamflows generally occur during July through October of each
year in the Upper White River Basin. Management and development of surface
water supplies depend on the rate of sustained streamflow during these dry
periods,

Subsurface flow, another form of rainfall runcff, is responsible for
prolonged flows in streams. Subsurface flow is rainfall which has infiltrated
into the soil and has flowed downward until the water has reached an
impervious layer of soil or rock. Upon reaching the impervious material, the
water flows in a lateral direction. A part of the subsurface flow emerges at
points sometimes known as springs and enters the surface drainage system. The
subsurface flow proceeds at a slower rate than surface flow, therefore
subsurface flow is primarily responsible for the base flow In unregulated
streams. Table 3-4 shows that many streams in the Upper White River Basin
have substantial base flows,

Friewald (1987} did a study which included part of the Upper White River
Basin on stream gains and losses in 1985. Several streams were selected for
study including Kings, Strawherry, and Spring Rivers and Crooked Greek. A
streamflow gaging team took measurements along the stream at varing intervals,
especially, above and below tributaries and faults. The results of the study
showed that geology had a significant effect on the quantity of base
streamflow. When dolomite geologic formations were exposed in the stream
bottom, gains in streamflow were recorded. Faults caused streams to gain or
lose flow depending on the site (Freiwald, 1987).
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TABLE 3-2 HEAM HONTHLY DISCHARGES AT SELECTED GAGING STATIONS

STATION © DRAINASE PERIOD HEAN MONTHLY DISCHARGE (CUBIC FEET PER SECOND)

NUMBER AND NAME AREA OF RECORD . -
50, I IWTR YRS) 0T Y DEC IAN FEB AR R HAY JuE Ly AlG 3EPT
07043400 :

White River Q0 1964-B4 /6 W 583 457 685 1073 1042 344 438 77 39 1467
near Fayettevilie, Ar, ’

07052500
James River 987  1665-84 488 1128 1187 922 1176 1685 1818 17 384 567 286 a8
at Galena. Mo.

J7083E00
vhite River 4,022 1965-B4 1760 3303 4285 3717 1081 4764 5425 4987 3544 3665 2959 2051
near Eranson. 0. ’

07026000
butfalo River 82 1941-8¢ 299 823 1126 1100 1528 199 1160 1997 830 260 196 163

near 3b, Joe, Ar,

07057500 :
N. forx of Unite River 4,022 1945-8L 187 557 545 691 783 1032 1213 1103 %3 555 L 388
nex Tecunsen, Mo.

07060500
thite River 9,978 1965-8( 5703 3 10260 I0BBO 11760 12380 13920 12670 8653 8948 8204 8321
at Calico Rock, Ar.

07050710 _
North Sylamore Creex 58 1967-B& 19 42 89 39 5 97 98 1 6 1 8.E0 iz
near Fifty Six, ar, :

07061500 .
Black River 68 1950-83 237 892 681 546 695 98 1137 341 197 %7 216 238
near Annapolis, Mo.

7064000 .
black River L 69 1950-84 12 1210 1939 2265 23 HN 3210 2852 1537 1004 749 9%
neas Terning, Ar,

07063000
Current River 2,038 1922-86 1578 2154 2856 2785 2984 3782 515 4119 2942 1958 1677 15%
at Denienan, Ho.

07069500
Soring River 1,183 1937-84 568 10t5 1392 1630 1781 amnm 3% au 1201 bt 574 372
at Inboden, Ar.

07071500

Eleven Point River 793 192384 and 3 b4 758 810 1033 171 1160 L0 06 81 %3]
near Bardley, Mo.
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TEBLE 3-2 MEAN MONTHLY DISCHARGES AT SELECTED GAGING STATLONS {eont. )

" STATION DRAINAGE FERIOD FEAN HONTHLY DISCHARGE {CUBIC FEET PER SECOND)
HUMEER AND HAME AREA  OF AECORD :
0. M1 - (VIR YRS) ot oY DEC IR FEB R AR Y JUNE Iy A6 SEPT

07072000 -
tleven Point River L1K  1930-3 570 808 1013 1250 1311 1636 1870 1716 1178 326 561 801
near Ravenden Springs, Ar.

07072500
Slack River . 7,269 1949-34 3780 53k 2823 10180 11130 13780 15290 11890 i 524 2082 1844
3t 3lack Aock, Ar. - ) '

07073500 )
Pirey Fork 99 1940-3 2 b 186 119 124 183 176 160 B
at fvening Shade, Ar.

3

0 Ml

07074000
Stravoerry River 423 1937-34 176 378 535 700 762 %5 11 730 i%6 191 125 i
near Pougnkespsis, AR,

07074500

ihite River 19,860 196534 10500 14790 26100 25630 23440 3180 37620 33390 18090 4830 13130 11790
at Newort, A,

07075000 )

Middle Fork of Little Red R. W 1u0-4 165 427 06 583 13 953 483 it 287 70 i3 b
at Shirley, Ar.

SOURCE: LS. cEOLOGICAL SURVEY STREAMFLOM RECORDS
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FIGURE 3-2c¢

ANNUAL STREAMFLOW DISTRIBUTION
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STATION
KUMBER AKD NAHE

07068000
Current River
8t Ooniphan, Ho.

07069300
Soring River
&Y Imboden, Ar

07071500
£leven Point. River
near Berdley, ho,

07072000
Eieven Point River
Kear Ravenden Sorings, Ar.

07072300
Black River
at Black Rock, hr.

07073500
Piney Fork
at Evenine Shade. Ar

07074000
Steavberey River
near Foughkeepsie, Ar

07074500
White Fiver

£t Newopre, Ar.

07075000

Hiddle Fork of Little Red

s Snirley, Ar.

SO0URCZ: U.5.6.5.

DRAINAGE RECORDS
AREA UsED

{50 ni) [WTR YRS)
2,038 1919-84
i,183  1936-84
793 1922-8t
1,136 1930-84
7,369 1929-84
99 193034
473 -1936-8¢
19,860 1927-84
a2 1939-3¢4

99.9

B60

238

162

2465

1758

3

3700

TABLE 3-3

99.5

900

52

175

265

1850

ra

405¢

99

930

183

280

1940

4350

FLOW DURATION OF STREAMS AT SELECTED CONTINUOUS-RECORD GAGING STATIONS icont.]

9%

980

279

195

308

2075

480C

FLOW IN CUBIC FEET PER SECOND. WHICH WAS EQUALED OR EXCEEDED FOR PERCENTAGE OF TIME INDICATED IN CQLUMN SUBHEADS

9%

1080

326

222

a0

2310

52

5300

90

1160

162

392

2610

36

60

7150

3

i 0
1300 1400
425 540
30% 365
i70 550
3120 1o
7.3 iz

) 102
290 11200

16 34

60

1630

620

(¥4

650

w490

e

13306

67

50

1870

753

526

784

5510

2%

13700

12

13

msa

950

| 910

6500

20

30

2600

1200

78e

1100

§800

33

20

3330

1580

1000

1380

1i80e

95

585

32600 -

553

10

4900

2560

1400

2020

13500

176

5L

46400

1070

6300

3700

1970

2800

26700

287

1620

57000

1758

o

10000

6800

2750

4100

35000

84l

1320

75002

360

15000

10800

3975

6800+

45000

1130

5750

e0nop

5600

2000¢

15800

5600

1ooac

57000

e

930C

180065

880t
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flow, cubic feet per second

FIGURE 3-3 COMPARISON OF FLOW DURATION
OF THE STRAWBRBERRY RIVER AND THE
MIDDLE FORK OF THE LITTLE RED RIVER
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TABLE- 3-4 LOW FLOW CHARACTERISTICS

STATION PERIOD 702 7Q2/sq. mi. 7Q10 7010/sq. mi.
NUMBER AND NAME OF RECCRD {cfs) ({cfsm) (cfs) (cfsm)
(WTR YRS)
07048600 :
White River 1965-84 3.20 . 008 .90 .002
near Fayetteville, Ar.

Q7052500 :
James River : 1966-84 ' 126 .128 78 .079
at Galena, Mo.

07083500 . .
White River 1/ 1966-384 174 .043 78 .079
near Branscon, Mo.

07056000 ‘ '
Buffalo River 1942-84 38 .046 16 .019
near St. Joe, Ar. ;

07057500 ‘ ) i
N. Fork of White River 1346-84 237 - .529 225 .401
near Tecumseh, Mo. .

07060500
White River 1/ 1966-84 1950 .195 1020 .102
at Calico Rock, Ari

07060710
North Sylamore Creek 1968-84 3.30 . 057 2.50 .043
near Fifty Six, Ar. :

07061500
Black River © 1951-83 96 .198 73 .151L
near Annapolis, Mo.

07064000
Black River 1/ : 1951-84 363 .208 273 .139
near Corning, Ar. ’

07068000 . )
Current River 1923-84 1190 .584 959 .470
at Doniphan, Mo.

0706398500
Spring River 1938-84 366 . 309 281 .238
at Imbocden, Ar.

07071500

Eleven Peint River 1924-84 276 .348 189 .238
near Bardley, Mo.
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TABLE 3-4 LOW FLOW CHARACTERISTICS

STATION RECORDS 702 702/sgq. mi. . 7Q10 7010/sg. mi.
NUMBER AND NAME USED (cfs) (efsm) (cfs) {cfsm)
, {WTR YRS)
07072000 :
Eleven Point River ; 1930-84 416 .367 292 . 257
Near Ravenden Springs, Ar.- .
07072500
" Black River 1/ 1949-84 2640 .358 2000 271
at Black Rock, Ar. :
07072500
Piney Fork 1940-84 2.60 .0286 .10 .00
at Evening Shade, Ar. ‘
07074000
Strawberry River 1937-84 54 114 41 .087
near Poughkeepsie, Ar.
07074500
White River 1/ 1965-84 €200 .312 4270 . 215
at Newport, Ar. :
07075000
Middle Fork of Little Red R. 1940-84 1 .003 0 C

at Shirley, Ar.
Source: U.5.G.S8. Streamflow Data

1/ Low-flow characteristics are applicable only as long as the existing
pattern of regulation and/or diversion exists. .
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.The dolomite formations were the surface geolegic units which have ground
water levels higher than ad]oining streams and provide flow to streams.
Mississippian, Upper Ordvician, and Middle Ordvician formations especially the
Boone Formation, Powell Dolomite, and Jefferson City Dolomite were found to
contribute ground water to stream flow in the Upper White Rlver Basin
(Freiwald, 1987).

The Cotter Dolomite found in the Lower Crooked Creek basin has developed
porosity adequate to divert the lower stream flows entirely underground. 1In
other basins such as the Spring River drainage area, the Cotter Dolomite
contributed to the flow of streams (Freiwald, 1987).

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 (7Q2) and 7-day Ql0 (7Ql0) 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 7Ql0C discharges per
square mile are also shown in Table 3-4 for comparison purposes.

The 702 and 7Ql0 values were determined using U. §. Geological Survey
streamflow data and the log Pearson Type III probability distribution program
(Riggs, 1972). This program mathematically fits a frequency curve to the
discharge data, and the 7Q2 and 7Ql0 values are then taken from the curve
generated by the program. If a stream is dry during any part of the year,
however, this procedure is not directly applicable and a graphical solution
for determining the low flow characteristics must be used.

It should be noted that extrapolation of the 7G2 and 7Ql0 indices in
Table 3-4 to other reaches on the streams or to other streams in the basin
should not be attempted, 1f made without knowledge of the hasin
characteristics and without knowledge of the effects of man-made practices.
For example, the diversion of water at many locations along a stream affects
the low-flow characteristics throughout much of the stream reach. Also, the
effects could be different if there are several large industrial and munc1pal
effluent discharges along a stream.

In a report prepared by Hunrichs (1983), there were numercus streams in
the Upper White River Basin identified as having peremnial flow (Hunrichs,
1983). Perennial flow is a condition where the 7Ql0 flow i1s greater than
zero. Perennial flows occur naturally, for example, in the Buffalo and
Strawberry Rivers. -Perennial flows In some streams are aided by releases from
water impoundments such as are the White River and the Black River.

The minimum release from Clearwater Dam on the Black River is 150 cfs.
The 7Q10 at Corning, 105 miles downstream, is 273 cfs.

Low-flow releases from dams on the White and North Fork River are
dictated by hydropower releases requested by the Southwest Power
Administration when lake levels are within power pool limits. Table 3-5 shows
the ranges of hydropower releases from the Corps of Engineers White River
Lakes.
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Table 3-5 Range of Hydropower Releases

Releases (cfs)

Project Minimum Maximum
Beaver Lake 1,800 7,900
Table Rock Lake 1,300 - 13,400
Bull Shoals Lake 1,200 22,400
Norfork Lake 900 5,400
Greers Ferry Lake 1,400 6,900

SOURCE: Corps of Engineers, file data

During three-day weekends when the daytime temperatures are 85 degrees
Fahrenheit or hotter, special releases are required from Bull Sheoals and
Norfork Lakes to maintaln the cold-water fisheries below these dams. An
interagency agreement betweeh the U.S. Army Corps of Engineers and the
Southwestern Power Administration is the means for making these water
temperature related emergency releases to minimize trout kills on the White
River below Bull Shoals Dam and Norfork Dam (Corps of Engineers, fille data).
These releases are shown in Table 3-6.

Table 3-6 Water Temperature Related Emergency Releases
from Bull Shoals and Norfork Lakes

Temperature, degrees Fahrenheit

Project 90 91 - 95 96 - 104 105 and above
--------------- cfs ------mmeoona

Bull Shoals 250 375 500 750

Norfork 145 218 290 360

The minimum combined operation at Bull Shoals and Norfork shall not be
less than a 3-day summation of 6,000 day second feet (dsf) or 12,000
acre-feet. Any 3-day average shall not be less than 2,000 dsf. This applies
for all alr temperature conditions above 85 degrees Fahrenheit.

INSTREAM FLOW REQUIREMENTS

Instream flow requirements are generally defined as "the quantity of
water needed to maintain the existing and planned in-place uses of water in or
along a stream chamnel 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 uses
of water in the stream chamnel for navigation, recreation, fisheries, riparian
vegetation, aesthetics, and hydropower. Off-stream water withdrawals include
uses such as 1rr1gat10n municipal and industrial water supplies, and cooling
water.

32



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 Upper White River Basin is
necessary so that streamflow available for use within the basin as well as the
amount of excess water avallable for interbasin transfer can be quantified.

To determine instream flow requirements for the categories mentioned
. above, information was obtained from other agencies such as the Arkansas
Department of Pollution Control and Ecology, the Arkansas Game and Fish
Gomnission, and the Corps of Engineers. The flows recommended for the
different categories (as provided by the appropriate agencies) were evaluated
with respect to all other instream needs in order to determine the flow regime
which best meets the collective instream uses and off-stream withdrawals.

This resulted in a two-part solution for the process of determining instream
flow requirements:. The first approach was to determine the amount of water
necessary to satisfy instream needs in the basin based on the flows
recommended by other agencies before interbasin transfer of water could take
place, The information compiled in the following instream flow requirements
sections pertains to this first approach. The second approach was to quantify
the amount of water necessary to satisfy pinimum instream flow requirements in
order to determine the streamflow avallable for use within the basin. This
second approach is described in more detail in the minimum streamflow section
of this report.

Water Quality Regquirements

The 7Ql0 low-flow characteristic is a common criterion used by state and
Federal agencies to determine the permissible rate of effluent discharge into
a given stream since one of the most important factors influencing the
concentration of dissolved solids in streamflow is the volume of water
available foxr dilution. The Arkansas Department of Pollution Gontrol and
Ecology (ADPC & E) is responsible for the management of water qualirty
conditions -in the Upper White River Basin. The ADPC & E has selected the 7Q10
discharges for streams and rivers in the basin as the minimum flow at which
the Department is responsible for maintaining streamflow contaminant
concentrations at acceptable levels. The ADPC & E continues to monitor
point-source discharges below the 7Ql0 discharge and requires concentrations
of certain pollutants to be maintained below critical levels. However, since
sufficient water is not available at times during the year to dilute the
effluent discharges, streamflow water quality may not meet the quality
standards during all times of the year. Streams that are regulated are
addressed on a case by case basls to determine instream flow requirements for
water quality.

The 7QlC discharges are listed in Table 3-4, Since the White River is
regulated, the 7Ql0 discharge criteria for water quality standards may not be
applicable.
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Fish and Wildlife Requirements

The fishery of the Upper White River Basin is one of national
importance. The trout fishexry below Bull Shoals and Norfork Dams have
produced many record-class fish.. The current Arkansas record brown trout,
which was caught in the White River, weighs 2 ounces less than the national
‘record. During the period Octcber 1982 to September 1983, recreation benefits
attributed to the Bull Shoals-Norfork area was estimated to be $18 million
(Summary of Findings, 1985). The Arkansas Department of Parks and Tourism
estimates that trout fishing permit holders spend $41 million dollars annually
in an-eight county area of the Upper White River area.

Instream flow requirements for maintenance of fish and wildlife
populations in the Upper White River Basin are based on an unpublished
Arkansas Game and Fish report by Filipek and others (Filipek et al, 1985)}.
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, Termant (1975) developed a method (sometimes referred to as the
f"Montana Method"”) which utilizes historic hydrologic records to estimate
instream flow requirements for fish and other aquatic life. Results of
Tennants comprehensive study showed that: (1) 10% of the average anmual
streamflow is the minimum flow recommended for short-term survival of most
aquatic life forms, (2) 30% of the average annual streamflow is recommended to
sustain a good survival habitat, and (3) 60% of the average annual streamflow
should provide excellent to outstanding habitat for most aquatic life forms.
Tennant, also, suggested that the flow regimens should be altered to fit
different hydrologic cycles or to coincide with vital periods of the life
cycle of fishes. _

Filipek and others (1985) have developed a new method (termed the
"Arkansas Method") which utilizes some of Tennants 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 precesses that occur in the
stream. The three physical/biological seasons are described in Table 3-7, as
well as, 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 populations only. The method assumes that when
instream flows meet the needs for fisheries, instream requirements for other
wildlife forms are probably satisfied.

The Arkansas method was applied to streamflow data from the U. §.
Geological Survey gaging stations in the Upper White River Basin. The results
of the Arkansas Method are shown in Table 3-8.

If instream flow requirements are needed at other ungaged locations on
the stream and additional information about the basin is unavailable, the
following procedure may be used. Mean monthly flows from the gaging station
closest to, or most representative of the point of interest can be adjusted
based on a ratio of the drainage areas. Factors to be examined when comparing
stream points are similar drainage area size, similar surficial geology,
similar rainfall-runoff characteristics, topography and low-flow
characteristics. The Arkansas Method then may be appllied to these mean
monthly flows to determine the instream flow requirements at the point in
question. Because there are relatively few gaging statlons with historic
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Table 3-7 Description of ?ﬁysical/Bioloqical Seasons in the Arkansas Method of Instream Flow Quantification

Time of Year

Flow Required

Physical/Bioclogical
Processes involved

Normal Conditions

Limiting Factors

SQURCE:

November thru March

60% of the Mean Monthly Flow

Clean and Recharge
High average Monthly Flows.
Low water temperatures.
High dissolved oxygen content.

Flushing of accumulated sediment
and cleaning out of septic wastes.

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

Recharge of groundwater aquifers.
Reduced flows ar this time of
year cause: decrease in benthic
production due to accumulated
sediment on substrate.

Decrease in fish spawning
habitat due to reduced flushing.

Decrease in aquifer recharge.

Filipek, et al, 1985

April thru June

T70% of the Mean Monthly Flow

Spavwning

High average monthly flows.
Increasing (preferred) temperatures.
High dissolved oxygen content.

High flows and increasing water
temperatures spur spawning
response in fish to spawn:

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

Feeding activated by high spring
flows. .

Reduced flows at this time of
year cause: decrease in spawning
egg and fry survival and overall
reproductive success of important
sport and non-game fish.

Weak year classes of important
sport, commercial, non-game and
threatened fish species.

July Thru October

50% of the Mean Monthly Flow
or the Median Monthly Flow,
Whichever is Grzater .

Production

Lo¥ average monthly flows.
High water temperatures.

Low dissolved oxygen content
common . '

High water .temperatures increase
primary, secondary and tertiary
production.

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

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

Decrease in wetted substrate and
therefore decrease in algae,
macroinvertebrates. '

Decrease in dissolved oxygen due
to higher water temperatures;
fish Xills.

Increase concentration of pollutant
and sediment in water. -

Additicnal decrease 1n groundwater
table.



STATION
NUMBER AND NAME

07043600
khite River
near Fayetteville, #r.

07052500
James River
at Galena, fo.

07053500
White River
near Branson. Mo.

17056000
Buffalo River
near St. Joe, Ar.

07057500
N. Fork of White River
near Tecumseh, Mo,

070§0500
bhite River
at Calico Rock, Ar.

07060710
Nerth Syiamore Creek
near Fifty Siy. Ar.

07051500
Black River
near Annaoolis, Mo,

07064000
Black River
near Corning, Ar.

07068000
{urrent River
at Doniphan, Mo.

07069500
Soring River
at Imbeden, Ar.

87071500
Eleven foint River
near Bardléy, Mo.

TABLE 3-% CYONTHLY FISH AND WILDLIFE INSTREAM FLGW REQUIREMENTS FOR SELECTED SAGING STATIONS

DRAINAGE  RECORDS

AREA

fs5 W1} (WTR YRS)

400

an

4,022

5.973

484

1,749

2,038

1,183

793

UseD

1964-34

1965-24

1983-34

1941-24

1945-34

1965-2¢

1967-34

195033

1950-84

1922-8

1937-84

1923-84

RA

30

194

2852

113

356

789

284

202

FISH AND WILDLIFE INSTREAM FLOW REAUIREMENTS (CUBIC FEET PER SECOND)

HOV

300

577

1982

334

£230

29%

726

1292

611

38

DEC

356

nz

2571

&l

187

b14d

409

1163

1534

835

398

36

TN

¢

7]

[3K]

£528

Ry

1359

1671

978

4558

FtB

Al

06

249

217

470

705

iy

1662

1750

1069

1.

HAR

6ld

1011

2858

1%

519

7428

L)

399

1902

2269

1362

620

APR

729

~
~1
(o]

3798

1512

853

9764

69

796

2247

3160

1679

390

MAY

891

964

3491

1398

77

3869

30

539

1996

2883

1492

12

U

A19

2460

220

5917

18

278

1676

2089

84l

831

WY

2674

148

30z

979

189

W0

e

208

4102

108

318

87

240

SEPT

0

ifizé

At

<r

19

762

36

ol



TABLE 3-8 MONTHLY FISH AND WILOLIFE INSTREAM FLOW REQUTREHENTS FOR SELECTED GASING STATIONS {cont.)

.. M1 {HTE YRS)

STATION DRAINAGE
NUMBER AND MAME AREA
07072000
Eleven Point River 1,13

Near Ravenden SDrings. Ar.

07072500
Black River ) 7.36%
gt Blask Roch, A-,

07073500
Piney Fork 49
ab tvening Snage. Ar.

u707a00C
Strawberry River 673
nea~ Foughksepsie, Ar.

17074500
White River 19,860
at Newpors, Ar.

37075000 )
Migdie Fork of Little Rec 302
2 Shiriey. ar.

RECORDS
USED

193082

166¢-84

1940-84

1937-84

195584

1960-3L

0y

283

1890

82

o]
Y

KO

3500

a

7

8874

258

DEC

608

5294

"

521

15660

36t

Jht

750
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records in the Upper White River Basin, this method does enable estimation of
mean monthly discharges and instream flow requirements at other points of
interest. ) ‘

The method of adjusting mean monthly flow based on the ratio of dralnage
areas is mot always applicable, especially, when the surficial geology is not
similar. In cases such as this, it is necessary to examine the basin by
smaller drainage areas and add the flows estimated by the method described
above. :
According to the report submitted to the Arkansas Soil and Water
Conservation Commisssion by Filipek and others (1985), the recommended
instream requirements as determined by the Arkansas method are "absolute
minimum values to maintain and protect stream fisheries". Therefore, to
protect stream fisheries and to satisfy water needs for fish and wildlife in
the Upper White River Basin, the instream flow requirement as previously
described for streams in the basin represent an amount of water that is
unavallable for interbasin transfer.

To compute the volume of water to satisfy the instream flow requirement
for fish and wildlife the procedure in Table 3-9 was used.

TABLE 3-% COMPUTATION OF VOLUME OF WATER NEEDED TO SATISFY THE
FISH AND WILDLIFE REQUIREMENT ON AN AVERAGE ANNUAL BASIS
OF THE WHITE RIVER AT NEWPOQORT

' Mean Monthly
Month Fish and Wildlife Flow Product

(percent) {(cfs) (% % cfs/100)

January 60 10,500 5,250
February &0 14,790 8,874
March 60 26,100 15,660
April 70 25,630 ' 15,378
May 70 28,440 17,064
June 70 31,180 18,708
July 50 37,620 26,334
August 50 33,390 23,373
September 50 18,090 12,663
October 50 14,830 7,415
November 60 13,180 6,590
December 60 11,790 5.895

Total ) 265,540 163,204

weighted average = 163,204 / 265,540 x 100 = 61.5%

Since the flows vary by month and the fish and wildlife percentages vary, a
welighted average procedure was used to compute the annual volume flow needed
to satisfy the fish and wildlife requirement. In this particular case, 61.5
percent of the average annual yield is needed to satlsfy the fish and wildlife
requirement, ’
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Navigation Regquirements

Currently, the only Federally maintained channel for navigation is a
section of the White River. A minimum 5 foot deep by 125 foot wide channel is
maintained from the mouth to Augusta on the White River. From Augusta to
Newport, a 4.5 foot deep by 100 foot chamnel is maintained. This maintenance
is performed by the U. S. Army Corps of Engineers. The required flow at
Newport to maintain adequate navigation depths is 7,700 cfs.

Navigation above Newport is not possible even on the White River or Black
River due to channel obstructions. A combination of stream slope and lack of
drainage area are the factors which make navigation unreliable above Newport
for today’s navigation equipment (White River Navigation, 1979). No other
streams in the Upper White River Basin have instream flow regquirements for
navigation. : ’

Interstate Compact

At the present time, an interstate compact does not exist between
Missouri and Arkansas. The lack of a compact presents a problem in that it
does not guarantee either state a share of water even though 47% of the Upper
White River’s drainage area is in Missourl. A compact would help ensure a
certain quantity of water for Arkansas.

Agquifer Recharge Requirements

Recharge to the major aquifers in the Upper White River Basin is
primarily from precipitation and percolation in the outcrop areas. Since,
most of the streams in the basin have a sustained baseflow during dry-weather
conditions, the aquifers are neot accepting recharge, but rather discharging
water to the streams.

Riparian Use Requirements

The Arkansas Soil and Water Conservation Commission is required by
Section 2 of Act 1051 of 1985 to determine surface water needs of public water
supplies, industry, and agriculture. In 1984, reported surface water use for
irrigation, industry, and public water supply totaled approximately 289,000
acre-feet of water in the Upper White River Basin as determined from Arkansas
Soil and Water Conservation Commission’s records of registered diversions.
Table 3-10 shows the amount of water diverted for the different uses
representing the current riparian needs in the Upper White River Basin.
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" TABLE 3-10 :
1984 UPPER WHITE RIVER RIPARIAN WATER USE

AMOQUNT
USE _ (acre-feet)
Irrigation 31,975
Industrial 193,685
Power 14,536
Municipal 47,680
Fish Farming 920
Total 288,796
Source: Arkansas Soil and Water Conservation

Commission

In this report, the amount of water diverted from the major streams was
not determined for the Upper White River Basin. The purpcose of defining and
quantifying instream flow requirements for streams in the basin was to
determine the amount of water available for other uses such as interbasin
transfer. Since the water diverted for the uses mentioned above has already
been removed from the streams and is not available, it was not included in the
computations for total surface water yield and excess streamflow of the basin.

Riparian water use requirements may vary considerably from year to year
based on changing needs. Projected riparian water needs are accounted for in
the water use projections for irrigation, industry, and public water supplies.

Recreation Reguirements

Water based recreation is an important use of surface water in the Upper
White River Basin. Even though recreation is not an authorized purpose for
the six Corps of Engineers lakes, swimming, boating, fishing and camping
attract a large number of people each year. Many of the freeflowing streams
are highly utilized by canoceists. At times, the Buffalo River is filled to
capacity by canoceists, The peak-use time for canoelsts is March through
July. Canoeists will continue to use the streams until the water depth is too
shallow to float a canoce.

Other requirements have indirectly quantified the water needs for
recreation, especially fish and wildlife requirements.

Aesthetic Requirements

There are many aesthetically pleasing streams in the Upper White River
Basin. One stream within the Basin has received natiomal recognition by being
designated a National Scenic River. Six streams have received state
recognition for their mnatural beauty by being placed on the Arkansas Natural
and Scenic River Commission System or the Arkansas Natural Scenic Rivers
Registry.
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The Buffalo River was designated a National Scenic River by Public Law
92-237 in 1972. ' The river is administered by the National Park Service.
Public Law 92-237. protects the Buffalo River from alteration from its natural
state so that present and future generations may enjoy its scenic beauty. The
law prohibits any development which will alter the flow of the river.

The Upper Strawberry River was included in the Natural and Scenic Rivers
Commission System by Arkansas Act 689 of 1985. Act 689 states that there
shall be no dams or Impounding structures except low water bridges and water
gap fencing built across the stream; also, no-channelization is allowed except
as required to remove flood caused debris accumulation.

There are several streams of the Upper White River Basin on the Arkansas
Natural Scenic Rivers Registry. The streams on the registry are not protected
by any specific regulation with the exception of the Kings River in the Upper
White River Basin. Arkansas Act 319 of 1971 states that the Kings River is
afforded protection in Madison County. It is‘'unlawful to construct any
- permanent dam or other structure on the river. Also, it is unlawful to
degrade the quality of water of a Registry stream. Construction of buildings
or platting of subdivision is prohibited within 50 feet of the stream. Other
streams on the Registry are the Eleven Point River, Spring River, South Fork
of Spring River, and Strawberry River.

Also, fish and wildlife add to the aesthetics of an area. It is
important to note that, according to the Arkansas National Heritage
Commission, there are no less than 29 aquatic species of federal and/or state
concern in the Upper White River Basin. These are listed below:

Lampsilis orbiculata pink mucket Endangered

Epioblasma florentina curtisi  Curtis’ pearly mussel Endangered
Epioblasma turgidula turgid-blossum " “ endangered
Cambarus zophonastes Hell Creek Cave Proposed
crayfish Endangered
Simpsonaias ambigua salamander mussel Federal
.. - candidate
Ammocrypta asprella : crystal darter Federal
: candidate
Cryptobrarnchus alleganiensis Ozark hellbender Federal
' candidate
Percina nasuta longnose darter Federal
, candidate
Lampsilis streckeri speckled pocketbook Federal
(possibly extinct) candidate
Notropis camurus bluntface shiner
Lampetra appendix American brook lamprey
Lampetra aepytera least brook lamprey
Etheostoma spectabile fragi Strawberry River darter
Notropis sabinae Sabine shiner
Somatogyrus crassilabris thicklipped pebblesnail
Anodonta suborbiculata flat floater
Caecidotea ancyla " isopod
Caecidotea Steevesi isopod
Caecidotea stiladactyla isopod
Caecidotea dimorpha isopod
Lirceus bicuspidatus isopod
Moxostoma anisurum : silver redhorse
Moxostoma macrolepidotum shorthead redhorse
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Hiodon alosoides goldeye

Epioblasma triquetra snuffbox

Notropis spilopterus spotfin shiner
Notropis maculatus taillight shiner
Etheostoma moorel yellowcheek darter
Typhlichthys subterraneus southern cavefish
Ammocrypta clara western sand darter

In addition, the Arkansas Game and Fish Commission has recommended adding
the paddlefish (polydon spatula) to the list. The Commission is initiating
work to evaluate abundance, life history information, and spawning site
locations for this fish which they claim is presently being exploited.

These specles depend on surface water for their exsistence and would most
likely be adversely affected if stream flows were reduced to where their
natural biological and physical processes are disrupted. All uses of surface
water should be managed so that the negative affects on the biota are
minimized,

MINIMUM STREAMFLOW

Section 2 of Act 1051 of 1985 requires the Arkansas Soll and Water
Conservation Commission to establish minimum streamflows. Minimum streamflow
is defined as the lowest daily mean discharge that will satisfy minimum
. instream flow requirements, Minimum streamflows were established for the
purpose of protecting all instream flow needs during low-flow conditions which
may occur naturally or during periods of significant water use from the
streams. The minimun 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 or interstate
compacts. The minimum flow is not a target level or a flow that can be
maintained for an extended period of time without serious envirormental
consequences, The minimum streamflow also represents the discharge at which
all withdrawals from the stream will cease. Because of the critical low-flow
conditions which may exist at the minimum streamflow level, allocation of
water based on the establishment of water use priorities should be in effect
which should maintain streamflow above the established minimum discharge.

There is no scientific method to compute the minimum streamflow. Human
judgement and common sense are the two factors that ultimately decide the
magnitude of minimum streamflow. _

Minimum streamflows for streams In the Upper White Basin were determined
based on the instream flow requirements as previously described in this report
with the exception of fish and wildlife requirements. The instréam flow
requirements for fish and wildlife were re-evaluated to determine instream
needs that represent minimum conditions. This was necessary because, as
previously stated in the Instream Flow Requirements section of this report,
recommended instream flow requirements for fish and wildlife using the
Arkansas Method would provide excellent to outstanding habitat for most
aquatic life forms. The recommendations of the Arkansas Method require that
all flows remain instream for fish and wildlife use., These recommended flows
are viewed as representing desirable conditions and not minimum instream flow
needs. '
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Recommended instream flow requirements for fish and wildlife as
determined by the Arkansas Method were compared with daily median discharge
hydrographs for selected streams in the Upper White Basin. Hydrographs for
the White River near Fayetteville, Black River near Corming, Strawberry River
near Poughkeepsie, and White River. at Newport were plotted for illustrative
purposes and dre shown in Figures 3-4a through Figures 3-4d, respectively,

To determine minimum instream flow requlrements for fish and wildlife,
the following procedure was used. As previously stated in the Instream Flow
Requirements section, Tennant concluded from his study that 10 percent of the
average amnmual streamflow is the minimum flow required for short-term survival
of most aquatic life forms. Three of the four hydrographs (Figures 3-4b
through 3-4d) had flows which exceeded the 10-percent flow for the entire
water year, The hydrograph for the White River near Fayetteville showed flows
which were less than the 10-percent level during July to November. The flows
less than the 10-percent.level are caused by low precipitation and geoclogic
formations which recharge the underlying aquifer. '

To account for the seasonal variability of stream flow in the basin, the
year was divided into three seasons as identified in the Arkansas Method
(Filipek et al, 1985). The seasons are based on physical processes that occur
in the stream and the critical life stages of the fish and other aquatic
organisms. The minimum instream flow requirements for fish and wildlife were
established by taking 10 percent of the average seasonal flows.

In addition to fish and wildlife requirements, instream flow requirements
for water quality, riparian use, navigation, and aesthetics were also
considered in the determination of minimum streamflows. Since the instream
flow requirements are not additive, the highest Instream requirement for each
season was used to establish the minimum streamflow for each season. Minimum
streamflows were established at gaging station locations and other selected
sites and are presented in Table 3-11. Fish and wildlife minimum flow is the
governing instream flow requirement at a majority of the selected locations in
the White River Basin. Water quality is the governing instream requirement at
sections of the Black River, Spring River, and Eleven Point River. The
navigation requirement 1s the governing flow requirement of the White River at
Newport.

Establishment of minimum streamflows will have varying effects on
different water users in the basin. Riparian users will be affected by the
establishment of minimum streamflows. Industrial and agricultural riparian
users must either conserve water or construct storage reservoirs in the
anticipation of the times when the streamflow falls below the minimum levels.
Instream water users will also be affected by the establishment of minimum
streamflows. Although some level of flow protection will be beneficial to
fish and wildlife, minimum streamflows are definitely not desirable
conditions. :

Low-flow conditions impact fish and wildlife. The Arkansas Game and Fish
Commission has stated that at the minimum streamflow level extreme degradation
to the fish and wildlife resource in a stream has already occurred. Water
temperatures have significantly increased, mirrored by a substantial decrease
in dissolved oxygen content in the water. Shoal or riffle areas are dewatered
or essentially out of production. Spawning and survival of desirable fish
types is greatly reduced. A shift to more tolerant and less diverse fish and
invertebrate population is occurring. Riparlan vegetation and associated
wildlife is greatly reduced. Flushing of sediment and septic wastes in the
stream is essentially nonexistant, magnifying the dissolved oxygen depletion,
fish kills, pellution, and groundwater contamination. Waterfowl habitat is
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FIGURE 3-4b COMPARISON OF MEDIAN™ DAILY DISCHARGE
FOR THE PERIOD 1950 TO 1884 TO SELECTED INSTREAM
FLOWS REQUIRED FOR FiISH AND WILDLIFE |
BLACK RIVER NEAR CORNING, ARK.
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FIGURE 3-4c COMPARISON OF MEDIAN DAILY DISCHARGE
FOR THE PERIOD 1937 TO 1984 TO SELECTED INSTREAM

FLOWS REQUIRED FOR FISH AND WILDLIFE
STRAWBERRY RIVER NEAR POUGHKEEPRSIE, ARK.
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FIGURE 3-4d COMPARISON OF MEDIAN DAILY DISCHARGE
FOR THE PERIOD 1965 TO 1984 TO SELECTED INSTREAM
FLOWS REQUIRED FOR FISH AND WILDLIFE
WHITE RIVER AT NEWPORT, ARK.
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TABLE 3-11

STATION NAME
AND
LOCATION

White River
near Fayetteville, Ar.

James River
at Galena; Ho.

White River
near Branson, Mo.

Buffale River
near St. Joe, Ar.

N. Fork of White River
near Tecumseh. Mo.

White River
at Calico Rock, Ar.

North Sylamore Creek
near Fifty 5ix, Ar.

Black River
near Annapoclis, Mo.

Black River
near Corning, ar.

Current River
at Doniphan, Mo.

Spring River
at Imboden. Ar.

Eleven Point River
near Bardley, Mo.

Eleven Point River
Near Ravenden Springs, Ar.

Black River
at Black Rock, Ar.

Piney Fork
at Evening Shade, Ar.

Strawberry River
naar Poughkeepsie, Ar.

White River
at Newport, Ar.

Middle Fork of Little Red R.

at Shirley, Ar.

Legend: FW - Fish and Wildlife
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decimated and terrestrial wildlife dependent on the river become more
susceptible to dependent limiting factors such as predation, disease, lack of
reproductive success and starvation. The minimum streamflow is clearly not a
desirable flow condition for fish and wildlife, nor one which should be
maintained for any length of time.

Establishment of minimum streamflows will have an impact on waterfowl
habitat., The use of surface water to flood green tree reservoirs may be
restricted during the fall, especially November except on regulated streams,

Finally, an important question to be addressed is the impact of minimum
streamflows on priority of other users during allocation conditions. Under
current law, the Arkansas Soil and Water Conservation Commission (AS&WCC) has
the authority to allocate water during perilods of water shortage based on the
following water-use priorities: 1) sustaining life, 2) maintaining health, and
3) increasing wealth. Additionally, in "Rules for Surface Water Diversion
Registration and Allocation in the State of Arkansas" by AS&WCC, the following
are to be reserved prior to allocation:

1. Domestic and municipal-domestic use;

2. Instream flow required to malntain stream ecosystems;

3. All water requirements for support of those purposes
previously authorized; and,

4, All other lawful uses of water.

It would appear that the minimum streamflow for fish and wildlife would
define the number 2 reservation according to the rules. However, since the
minimum streamflow i1s defined as a critical low-flow condition, allocation
should begin above this point. Two questions arise: 1) What is the point at
which allocation should begin and should this be a fixed point? (i.e. what
defines a shortage); and 2) What is the priority of competing uses in a
shortage which has not reached the minimum flow condlitions? Simply stated,
where does fish and wildlife priority fall in relation to agriculture,
industry, hydropower and other uses in allocation above the defined minimum
flow? It would appear under current case law and rules and regulations; all
of these uses have equal priority.

The point at which allocation should begin is a decision which should be
made on a case by case basis taking into account the historical uses and
values of each stream resource. This is envisioned as a judgement which will
vary not only within the state but also vary in different reaches of
individual streams.

SAFE YIELD

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

Seasonal and annual wvariability of streamfleow affect the dependability of .
water avallable for development. To analyze the variability of streamflow in
the Upper White River Basin, flow-duration curves were developed for streams
at gaging station locations. The flow-duration curve is a cumulative
frequency curve of daily mean flows that shows the percent of time which
specified discharges were equaled or exceeded. The method outlined by Searcy
(1959) was used to develop the flow-duration curves and selected points from
the curves are summarized in Table 3-3. It should be noted that the
flow-duration curve applies only to the period for which data were used to
develop the curve or to the period to.which the curve is adjusted (Searcy,
1959). However, these data may be used to estimate the probability of
occurrence of future streamflow if the period of record is representative of
the long-term flow of the stream.

Figure 3-3 shows a commparison of two streams with different low-flow )
characteristics., The Strawberry River plot is a curve with a high base flow.
The Middle Fork of the Little Red River plot is a curve which represents a
stream without base flow (7Ql0 = 0). The Middle Fork of the Little Red River
plot illugtrates that when surface runoff is complete there is noc base flow,

Safe Yield

To quantify the safe yield of streams in. the Upper White River Basin, the
amount of water available on a dependable basls was designated as the
discharge which has been equaled or exceeded 95 percent of the time for the
available period of record. This flow represents the discharge which can be
expected at selected stream locations on a dependable basis, however, not all
of this flow is actually available for use. Minimum streamflows which have
been established for streams and rivers in the Upper White River Basin and
were previously defined in this report represent discharge that is not
available for use. The minimum flow was selected as dilscussed previously in
the Minimum Streamflow Section. This selection process considered all
instream flow requilrements.

Therefore, the safe yield of a stream or river is the discharge which can
be expected 95 percent of the time minus the discharge necessary to maintain
the minimum flow in the stream during the normal dry period of the year.

Table 3-12 shows the safe yield at several selected continuous gaging
stations in the Upper White River Basin. The safe yield was computed using
mean dailly flows throughout the entire period of record. 1In Table 3-12, there
are values of safe yield which are zero. The zero values indicate that there
is no safe yield,.

Potential for Development

Safe yield has been addressed by considering existing streamflow
conditions, but the potential for development must be considered to get an
accurate portrayal of the water supplying capabilities of the basin. Water
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TABLE 3-12 SAFE YIELD OF STREAMS AT SELECTED GAGING STATIONS

NUMBER,
STREAM, AND
LOCATION

07048600
White River
near Fayetteville, Ar.

Q7052500
James River
at Galena, Mo.

07053500
White River
near Branson, Mo.

Q7056000
Buffale River
near St. Joe, Ar.

07057500
N. Fork of White River
near Tecumseh, Mo.

07060500
White River
at Calicc Rock, Ar.

07060710
North Sylamcore Creek
near Fifty Six, Ar.

07061500
Black River
near Annapolis, Mo.

07064000
Black River
near Corning, Ar.

07068000
Current River
at Doniphan, Mo.

070669500
Spring River
at Imboden, Ar.

July through October

FLOW WHICH _
WAS EQUALED OR MINIMUM - SAFE
EXCEEDED 95 % STREAMFLOW YIELD
OF THE TIME (cfs) (cfs)
(cfs)
2.3 _ 12 0
102 261 0
45 261 0
21 23 0
236 225 11
1490 1020 470
3 1.2 2
82 73 3
288 273 15
1000 959 41
296 281 15
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TABLE 3-12 SAFE YIELD OF STREAMS AT SELECTED GAGING STATIONS (cont.)

July through October
FLOW IN CFS WHICH

NUMBER, WAS EQUALED OR MINIMUM SAFE
STREAM, AND - EXCEEDED 95 % STREAMFLOW YIELD
LOCATION QF THE TIME (cfs) ) (cfs)
07071500 .
Eleven Peint River - 207 189 18
near Bardley, Mo. ' ’
07072000 .
Eleven Point River . 318 292 ' 26
Near Ravenden Springs, Ar.
07072500
Black River 2100 2000 100
at Black Rock, Ar.
Q7073500 ’
Piney Fork .9 - 2.5 0
at Evening Shade, Ar.
07074000
Strawberry River 45 41 4
near Poughkeepsie, Ar. :
07074500
White River 5090 7700 0
at Newport, Ar.
Q07075000
Middle Fork of Little Red R. .02 10 0

at Shirley, Ar.
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supply development, within a given basin, is the construction of features that
permit the withdrawal of water when it is needed usually a reservolr. The
reservoir stores runoff from rainfall so that water may be

avallable for later use,

Studies have been made by the Soil Conservatlon Service (S5CS) and the
Corps of Engineers (Corps) which located flood control impoundments in the
Upper White River Basin, SCS has identified 383 flood water retarding sites
with a combined beneficial storage of 1:79 million acre-feet and an estimated
yield of 1,500 million gallons per day. The Corps has identified 7
multi-purpose reservoirs with conservation storage of 910,000 acre-feet. The
SCS sites are located throughout the basin while the Corps sites are located
on the river mainstems and major tributaries (Comprehensive Basin Study,
1968). No attempt was made to assign a release rate to the various structures
since the release rate will depend on the situation,.

Many of the sites have little potential to be constructed as floodwater
retarding structures due to lack of Interest or cost effectiveness, but these
sites are potential surface water storage sites.

WATER USE

Current Water Use

In 1980, the 17 county study area used 143.1 mgd, along with 3713.0 mgd
for the production of electricity (Use of Water in Arkansas, 1980). The 3713
mgd of water used for hydroelectric production is mnot considered part of the
water use because it essentially is returned to the stream in the same area as
it was withdrawn (nonconsumptive use). The water iIs avallable for reuse
downstream of the power plant and can be used in computations cof excess
streamflow. The study area water use by category and source is listed in
Table 3-13.

TABLE 3-13 1980 USE OF WATER IN THE 17 COUNTY STUPY AREA
{(million gallons per day) :

USE CATEGORY SURFACE WATER
Public Supply 22.5
Self Supplied

Industry 1.4
Rural Use:

Domestic "0

Livestock 13.8

Subtotal 13.8
Irrigation 105.4
Electric Energy 3.713 .0

TOTAL 3,856.1

SOURCE: TUse of Water in Arkansas, 1980
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A portion of the 143.1 mgd 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 mgd of the 143.1 mgd
withdrawn (Use of Water in Arkansas, 1980).

Water Use Trend

Water use data from 1960, 1965, 1970, 1975 and 1980 for the wvarious uses
- are plotted in Figures 3-5a through Figure 3-5g. Most categories showed an
overall increase in the use of surface water except self-supplied industry
which has shcwn a 39 percent decline in use since 1970. The range of
increases were 71 percent for rural use to 1,028 percent for irrigationm,

Potential Water Use

The Arkansas Soil and Water Conservation Commission projections indicate
that the use of water in the Upper White River Basin will gradually increase
during the peried 1980 through 2030. Table 3-14 shows the projected changes
in surface water use. ' ‘

Overall use of surface water in the Upper White River Basin will increase
3.6 percent from 1980 to 2030. . The reason for such a low percentage of
increase in surface water is that electric energy production is expected to
remain constant through the year 2030. The facilities which produce the
e€lectric energy will mot have exceeded their expected life by the year 2030.
Electric energy production used 96 percent of the surface water in 1980.

The public supply category is projected to have the greatest increase of
water use or an increase of 240 percent by 2030. Major residential
developments are occurring around the large lakes in the basin. High quality
surface water sources are available or potentially available in the Upper
White River Basin.

Irrigation water use is projected to have a 78 percent increase. One
reasont for the increased use of surface water is the greater number of acres
irrigated which i1s expected to increase from 140,122 acres in 1980 to 397,100
acres in 2030. Farming technology will advance to the level which will
promote increased use of irrigation. The acres of land are available to
support the irrigation of 397,100 acres of cropland since there are estimated
to be 1.05 million acres of prime farmland in the Upper White River Basin and
currently 703,027 acres of cropland. The high investment cost of irrigation
equipment will be a deterrent to the increased use of surface water for
irrigation.
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FIGURE 3-be WATER USE TREND IN THE

UPPER WHITE RIVER BASIN
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FIGURE 3-5g WATER USE TREND IN THE
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TABLE 3-14 CURRENT SURFACE WATER USE AND
SURFACE WATER USE PROJECTIONS FOR 2030
BY CATEGORY
{million gallons per day)

USE 1980 1/ 2030 2/
Public Supply 22.5 76.4
Self-Supplied Industry 1.4 3.3
Rural Use:
Domestic . 0.0 0.0
Livestock 13.8 16.2
Subtotal (Rural Use) 13.8 16.2
Irrigation 3/ 105.4 187.2
Electric Energy 3713.0 3713.0
Total 3856.1 3996.1

1/Use of Water in Arkansas, 1980
2/Arkansas Soil and Water Conservation Commission
3/Includes fish and minnow farms and wildlife impoundments

Excess Streamflow

As defined. in Section 5 of Act 1051 of 1985, excess stream flow is
twenty-five percent of that amount of water (avallable on an average annual
basis) above the amount required to satisfy the existing and projected water
needs of the basin. To determine the excess streamflow in the Upper White
River Basin, the amount of water in the streams and rivers on an average
annual basis was first calculated based on U.S. Geological Survey streamflow
data. Since the lower end of the basin is entirely within Arkansas, the data
for the gaging station on the White River at Newport was adjusted using a
ratio of drainage areas to determine the average amnual flow below the
confluence of the Little Red River with the White River. The surface water
yield at this point is estimated to be 18.3 million acre-feet annually.

The available surface water in the Upper White River Basin was calculated
by subtracting the instream flow requirements for fish and wildlife (11.2
million acre-feet) and projected water use (0.3 million acre-feet) from the
18.3 million acre-feet of water yielded on an average annual basis from the
basin resulting in 6.8 million acre-feet of available water.

As defined in Section 5 of Act 1051 of 1985, excess stream flow is
twenty-five percent of that amount of water available on an average annual
basis above the amount required to satisfy the existing and projected water
needs of the basin. In the Upper White River Basin, the volume of excess
stream flow is 1.7 million acre-feet of water which is available for other,
uses such as interbasin transfer.
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SURFACE WATER QUALITY DATA COLLECTION NETWORK
Introduction

Surface water quality has been addressed by the Arkansas Department of
Pollution Control and Ecology (ADPC&E) in its published reports "Water Quality
Inventory Report, 1984", "Water Quality Inventory Report, 1986" and Arkansas
Soll and Water Conservation Commission Report "Nonpoint Source Pollution
Assessment Summaries for the Upper White River Basin, 1979", - ADPC&E divides
the White River Basin Into eleven segments, 4A through 4k. Segments 4E
through 4K cover the area known as the Upper White River Basin. See Figure
3-6 for a map showing the water quality segments.

Stream monitoring data are collected within the basin as part of ADPC&E’s
routine stream monitoring program. The water quality problems in each segment
are addressed in the surface water quality problems section later in this
chapter. :

Segment 4F - Little Red River from the Headwaters to the Mouth

Segment 4E includes portions of Searcy, Van Buren, Stone, (leburne, and .
White Counties. The segment encompasses the entire 8l-mile length of the
Little Red River and its major tributaries - the Middle, South, and North
Forks, Big Creek, and Devil's Fork. The drainage area is 1,782 square
miles. '

There are three water quality monitoring stations in the segment. Two of
the stations are on the Little Red River above and below Searcy.” One is on
the Middle Fork of the Little Red River (Water Quality, 1986).

Segment 4F - White River from the Mouth of Black River to the Mouth of the
Buffalo RiVerr

Segment 4F is a 125-mile long reach of the White River which extends from
the mouth of the Black River to the mouth of the Buffalo Buffalo. The
drainage area of this segment 1s 2,199 square miles. Counties included are
Baxter, Fulton, Izard, Stone, Independence, and Sharp. Major tributaries of
this segment are Polk Bayou, Sylamore Creek, Salado Creek, Hicks Creek,
Norfork River, and Bennett's River,

There are seven water quality monitoring stations in Segment 4F. The
White River has five water quality monitoring stations in this segment which
are located at 0il Trough, at Norfork, near Jacksonport, above Batesville, and
below Batesville. Other stations are located on Mill Creek below Melbourne
and Hicks Creek below Mountain Home.
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Segment 4G - Black River, Strawberrvy River, and Tributaries

Segment 4G includes portions of Izard, Sharp, Independence, Lawrence,
Randolph, and Clay counties in the northeast corner of the state., This
segment encompasses a 121-mile reach of the Black River from its mouth to the
Missouri state line, and its major tributaries; the Strawberry River and
Current River. The drainage area of the segment is 1,708 square miles.

Two water quality monitoring stations are found in Segment 4G. The
stations are on the Current River near Pocahontas and the Strawberry River
near Smithville.

Segment 4H - Spring River, South Fork Spring River and Elevep Point

Segment 4H encompasses the entire 46-mile length of the Spring River and
its major tributaries, the South Fork, the Eleven Point River, Myatt Creek,
and Martin's Creek. Portioms of Fulton, Sharp, and Randolph counties make up
the 911 square mile drainage area which comprise Segment 4H.

There are five water quality monitoring stations in Segment 4H. They are
located on Spring River, Black River, and Eleven Point River. Spring River
has gages near Thayer, Missouri and Ravenden, Arkansas. South Fork of Spring
River has a gage at Saddle. The gage on the Eleven Point River is near
Pochontas.

Segment 41 - White River from the Mouth of Crooked Creek to the Mouth of Long
Creek

Segment 41 is a 3l-mile reach of the White River from the mouth of
Crooked Creek to the mouth of Long Creek. Located in north central Arkansas,
Segment 41 includes portions of Carroll, Boone, and Marion counties. The
major tributaries are Crooked Creek and Long Creek. The area of Segment 4I Is
1,400 square miles.

The water quality in Segment 41 is monitored at Crooked Creek below
Harrison, Crooked Creek above Harrison, and Long Creek below Denver.

Segment 4J - Buffalo River and Tributaries

) Segment 4J includes portions of Newton, Searcy and Marion counties in
north central Arkansas. The entire drainage area of the 113-mile length of
the Buffalo River is included in this segment. The area of Segment 4J is 1,362
square miles,

The quality of water is monitored at two stations within the Buffalo
River Basin. There are water quality monitoring stations near St. Joe on the
Buffalo River and Bear Creek below Marshall.
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Segment 4K - Upper White River and Kings River

Segment 4K encompasses 1,830 square miles in portions of Washington,
Benton, Madison and Carroll counties in northwest Arkansas. The segment
includes a 66-mile reach of the White River with its trlbutarles and an
85-mile reach of the Kings River and its tributaries.

There are six water quality monitoring stations in Segment 4K, The
locatioris of the stations are on the Kings River near Grandview, Osage Creek
above Berryville, Osage Creek below Berryville, the West Fork of the White
River near Fayetteville and the White River near Goshen.

Impoundments Inventory

In the Upper White River Basin, there are many surface water
impoundments. The major 1mpoundment5 are Beaver, Table Rock, Bull Shoals,
Norfork, Greers Ferry and Clearwater Lakes with a combined surface area of
115,340 acres and 10.56 million acre-feet of storage at the top of the flood
control pool. Table Rock dam is located in Missourl with a small area of
water in Arkansas, Also, Clearwater Lake on the Black River is situated
entirely in Missouri.

It is estimated there are 241 impoundments of 5 acres or more comprising
8,419 surface acres and storing 84,612 acre-feet of water. Impoundments of 5
acres or less are estimated to number 38,565 (Lakes of Arkansas, 1981).

The six major lakes in the Upper White River Basin were bullt during the
period of 1940 through 1965 as part of the flood control works for the Lower
Mississippi River. These lakes are owned and operated by the U. S. Army Corps
of Engineers. The six major lakes are described in more detall in the
following paragraphs

Beaver Lake is formed by Beaver Dam and is located six miles west of
Eureka Springs in Northwest Arkansas. Authorized purposes of Beaver Lake are
flood control, water supply, hydropower, and other purposes., The drainage
area above the dam is 1,186 square miles. The dam is 2,575 feet long and
rises 228 feet above the river bed which includes a 1,333-foot-long concrete
section. Construction of the dam started in October 1559, and the project was
completed and hydropower generation began in May 1965. The conservation pool,
elevation 1120 National Geodetic Vertical Datum (NGVD), covers an area of
28,200 acres with a shoreline of 450 miles. At elevation 1130 NGVD, the top
of the flood control pool, the lake has a surface area of 31,700 acres
surrounded by a shoreline of almost 500 miles. Beaver Lake provides a storage
capacity of 1.95 million acre-feet, which includes 300,000 acre-feet for flood
control and the remainder 'for water supply and power generation (Water
Resource Development, 1981},

Hydropower generation is scheduled by the Southwest Power Administration
and the power is used to meet peak demands, especially, during the summer
months. The average annual power generation during the period May 1965
through December 197% was 133 million kilowatt hours of electricity.

Beaver Lake supplies a large quantity of water to Northwest Arkansas.
Beaver Water District and Carroll-Boone Water District have contracted with
the U.5. Govermment to utilize storage in Beaver Lake. The total water supply
useage from Beaver Lake for October 85 to September 86 was 26.3 million
gallons per day. The estimated yield of the water supply storage is 126
million gallons per day or 8l cubic feet per second.
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Flow regulation of Beaver Lake is based on pool levels of Table Rock and
Bull shoals. Any pool elevations are between top of power pool and top of
spiliway gates, Beaver Dam’s releases are restricted to that required for firm
power as long as water is stored in the flood pools at Table Rock and/or Bull
Shoals. When Beaver Lake’s stages are between firm power rule curve and top
of power pool and water is stored in the flood pools of the downstream lakes,
Beaver will restrict releases to that required for firm power when needed for
system peaking purposes, otherwise reduce releases to zero, When flood pools
at Table Rock and Bull Shoals are empty, secondary power generation at Beaver
will be based on power-load conditions at the time. The estimated dependable
discharge of the hydropower storage is 925 cubic feet per second.

The water level in Beaver Lake has shown an annual pattern as shown in
Figure 3-7. The water levels are hiphest during the period April through
September. The highest recorded water elevation was 1130.4 feet NGVD on
December 1984 and the lowest recorded water elevation was approximately 1096
‘feet NGVD during January 1977. (See Figure 3-7.)

Table Rock Lake is formed by Table Rock Dam and is located eight mlles
west of Branson in southwest Missouri. Authorized purposes of Table Rock Lake
are flood control, hydropower, and other purposes. The drainage area above
the dam is 4,020 square miles. The dam is 6,423 feet long and rises 252 feet
above the river bed which includes a 1,602-foot-long concrete section.
Construction of the dam started in October 1954, and the dam was completed in
August 1958, The top of conservation pool, elevation %15 NGVD, covers an area
of 43,100 acres with a shoreline of 745 miles. At elevation 931 NGVD, the top
of the flood control pool, the lake has a surface area of 52,300 acres
surrounded by a shoreline of almost 500 miles. Beaver Lake provides a storage
capacity of 3.46 million acre feet, which includes 760,000 acre-feet for flood
control and 2.7 million acre-feet for power gemneration (Water Resource
Development, 1981).

Hydropower generation began in June 195% with the completion of two
generating units and two additional generating units were added to the system
in August 1961. Hydropower generation is scheduled by the Southwest Power
Administration and the power is used to meet peak demands, especially, during
the summer months. The power generation from June 1959 through December 1979
has totalled 9.3 billion kilowatt hours of electricity,

Table Rock releases are based on stages of Bull Shoals Lake. Firm power
generation continues as scheduled by Southwest Power Administration until the
water level in Bull Shoals rises into the flood pool.

The annual pattern of water level elevations for Table Rock Lake is not
as definite as that for Beaver Lake. The water level elevations in Figure 3-8
are higher in the April through September period than the October through
March period. The highest water level in Table Rock Lake was recorded on May
10, 1961 at elevation 932.5 NGVD (Figure 3-8) and the lowest water level was
recorded during February 1965 at elevation 882 feet NGVD (Figure 3-8).

Bull Shoals Lake was formed by Bull Shoals Dam which began impounding water
in July 1951. Bull Shoals Dam is on the White River, 11 miles west of
Mountain Home, in north central Arkansas. The dam is 2,250 feet long and 256
feet high and is constructed entirely of concrete., Bull Shoals Dam has a
drainage area of 6,000 square miles. Bull Shoals Lake has a storage capacity
of 5.4 million acre-feet, which includes 2.36 million acre-feet for flood
control and 3.05 million acre-feet power generating purposes. The lake has a
surface area in excess of 71,200 acres and a 1,050-mile shoreline at elevation
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695 feet NGVD, the top of flood control pool. The top of conservation pool,
elevation 654 feet NGVD, covers an area of more than 45,400 acres with a
shoreline of 740 miles. ' .

Hydropower generation began in September 1952 and through December 1979
more than 17.3 billion kilowatt houres of electric energy has been produced.
The power plant consists of 8 generators with a combined capacity of 340,000
kilowatts. The production and marketing of the energy is controlled by the
Southwest Power Administration.

Bull Shoals Lake is regulated in conjunction with Norfork Lake. The
releases from the two lakes are prorated to achieve the desired stage at the
regulating gage and to maintain an equal percent of available flood control
storage in Norfork and the Beaver-Table Rock-Bull Shoals system in so far as
practicable. The regulating gage for the White River Lakes is located at
Newport. With the lake water level into the flood pool during the December to
April timeframe, releases do not normally exceed a 21 foot stage at the
Newport gage which corresponds to a discharge of 50,000 cfs; during May to
April releases do not normally exceed an 18 foot stage which is a discharge of
40,000 cfs; and, during June to November releases do not normally exceed a 14
foot stage which is a discharge of 30,000 efs.

The water level elevation of Bull Shoals has exhibited an erratic pattern
since the pool was filled in 1952. (See Figure 3-9) The maximum water
surface elevation without Beaver and Table Rock Lakes was recorded on June 20,
1957 at 694.4 feet NGVD and a maximum water surface elevation of 691.0 feet
NGVD as regulated by Beaver and Table Rock Lakes on June 14, 1973. The lowest
water surface elevation was recorded in March 1981 at 837 feet NGVD. Bull
Shoals Lake water level has been at the top of conservation pool approximately
30 percent of the time (Corps of Engineers file data).

Norfork Lake is on the North Fork River approximately 11 miles southeast
of Mountain Home in north central Arkansas. The drainage area behind the dam
is 1,808 square miles. Norfork Dam is a concrete structure extending more
than 2,600 feet and has a height of 216 feet. Construction of Norfork Dam was -
started in. October 1940 and completed in June 1944,

At the top of the flood control pool, elevation 580 feet NGVD, Norfork
Lake contains almost 2.0 million acre-feet of storage and covers 30,700
acres, The conservation poel contains 1.2 million acre-feet of storage and
has a surface area of 21,900 acres when at elevation 552 feet NGVD.

Norfork Lake is currently supplying Mountain Home with 3 million gallons
per day municipal and industrial water. The water supply storage was made
available by reallocating hydropower storage.

The hydropower facilities at Norfork Dam consists of two 42,275 kilowatt
generators which have been in operation since June 1944. The Norfork
hydropower units have produced a total of 6.5 billion kilowatt hours of
electricity. The electric energy is scheduled and marketed by the Southwest
Power Administration.

Norfork Lake is regulated in conjunction with Bull Shoals and the other
White River lakes.

The Norfork Lake pocl level has exhibited a pattern of higher elevations

- during January through June and declining levels during July through
September. The maximum water level was recorded on May 11, 1973 at 579.0 feet
NGVD and the minimum water level was elevation 510 NGVD during September
1954. The conservation pool has been at 1ts maximum level 25 percent of the
time (GCorps of Engineers, file data). (Figure 3-10)
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Greers Ferry Lake is formed by a concrete gravity dam on the Little Red
River at Heber Springs. The dam is 1700 feet long and 240 feet high. The
drainage area above the dam is 1,100 square miles. Construction was started
in June 1957, flood controel use began in January 1962, and project was
complete in 1964,

Greers Ferry Lake at the top of conservation pool, elevation 461 feet
NGVD, covers 31,500 acres with a volume of 1.9 million acre-feet. The flocod
control pool at elevation 487 feet NGVD has a volume of 930,000 acre-feet and
covers 40,500 acres. , '

A small portion of the storage of Greers Ferry Lake has heen reallocated
from hydropower purpose to water supply purpose. Greers Ferry Lake is =
supplying water to the City of Heber Springs, the Community Water System, and
the City of Clinton. The total municipal and industrial water use from Greers
Ferry Lake was 1.6 million gallons per day during the period October 1985 to
September 1986 (Corps of Engineers file data).

The controlling point for releases from Greers Ferry Dam is the gaging
station at Georgetown. During the period December to April with the lake
level in the flood pool, Greers Ferry Dam’'s releases are adjusted so that the
21-feet stage is not exceeded at Georgetown. During May with the lake level
in the flood pool, Greers Ferry Dam’s releases are adjusted so the 19-feet
stage is not exceeded. With the lake level in the flood pool during June to
November, Greers Ferry Dam’s releases are adjusted so the 16-feet stage at
Georgetown is not exceeded. At any time when the lake stage i1s within the
power pool limits, the hydropower releases will be regulated to achieve
maximum flood control.

Greer Ferry Lake water level has exhibited a pattern similar to other
flood control lakes in the Upper White River Basin. The water level is higher
in the May through September period with the lower lake levels occurring
during the October through April period. The maximum water surface elevation
in Greers Ferry Lake was recorded on May 13, 1973 at elevation 483.9 feet NGVD
and the minimum water surface elevation was recorded during January 1977 at
444 feet NGVD. (See Figure 3-11) The conservation pool has been at top
elevation 25 percent of the time (Corps of Engineers, file data).

Clearwater Dam is a single-purpose flood control dam and is located on
the Black River in Missouri, 126 river miles north of Corning, Arkansas. The
flood control effects of the dam have been reduced by the time the Black River
flows into Arkansas due to additional drainage area entering the river. The
effects of Clearwater Dam on the Black River in Arkansas are the low-flow
releases of 150 cfs which are made to maintain fish and wildlife and water
quality.

White River Below Dams. With the major modification of the White River
by five dams, the fishery of the river was modified downstream to Sylamore,
Arkansas. The water releases from the dams are too cold to maintain a warm
water fishery; therefore, trout fishing was spawned and several trout
hatcheries were constructed on the White River and Little Red River to
maintain the trout population in the streams. A major put and take trout
fishery has developed.

Impoundment Water Quality

In Table 3-15, mean water quality values for 16 parameters at Beaver,
Table Rock, Bull Shoals, Norfork, and Greers Ferry Lakes are presented. This
data was compiled by the U.S. Army Corps of Engineers between 1975 and 1986.
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The water quality data base displayed in Table 3-15 was discussed with the
Arkansas Department of Pollution Control and Ecology (ADPCE) Water Quality
Ecologist. '

- Heavy metals and other parameters are discussed in relation to the ADPCE
Guidelines (unofficial guidelines). Some parameters are discussed in relation
to the ADPCE surface water standards.

The following parameters fall within the guidelines and standards for all
the White River Lakes: Arsenic, chromium, iron, specific conductanceé, PH,
dissolved oxygen (seasonal data was not examined,-however), coliform, sulfate
(slightly above the standard of 10 mg/l in a few cases but no significant
concern) and chloride (slightly .above the standard of 10 mg/l in a few. cases
but no significant concern).

The remaining parameters are discussed individually as there are a few
instances among the lakes where the mean values are above ADPCE guidelines or
standards. The degree of concern is alsoc stated.

Phosphorus - The uncfficial guidelines call for .50 mg/1l for
phosphorus. The upstream station for Beaver Lake
has a mean of 0.694 mg/l. Fayetteville’s sewer
facility emptiles into this upstream area. A
classical trend can be seen of higher phosphorous in
upstream areas of the lakes.

Copper - ADPCE guidelines call for 5 ug/l and numerous
locations exceed this level. This could be
associated with the use of manure on the watershed.
The levels seen in Table 3-15 may not be of
environmental concern. '

Lead - Lead normally runs high in this region of the state
so the high readings are to be expected. ADPCE
raises some concern when the levels are above 10
ug/l. The two sites of concern in Table 3-15 are
the Dam at Bull Shoals (36.741 ug/l) and midlake at
Greers Ferry (16.06 ug/1)}.

Mercury - ADPCE guideline calls for less than 1.0 ug/l. Only
the upstream site at Beaver Lake exceeds this (1.136 ug/l).

Turbidity - ADPCE guildeline calls for less than 10 ntu at all
times. The upstream site at Beaver Lake (26 ntu)
and the upstream site at Greers Ferry (13.185 ntu)
exceed this. This is probably due to development
in these areas. Best management practices could
lessen these impacts.

Chloride - ADPCE guideline calls for 10 mg/l or less. Only
the upstream site at Beaver Lake exceeds this
(12.267 mg/l).

Nitrogen - This part of the state runs higher nitrogen
concentrations than the rest of the state probably
due. to manure use in the watershed. The readings
at the lakes are good compared to other surface
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Table I-15 Mean Yater Sualiiy Parameter Yalues for
the fajor Lakgs in the Upper Whitz River Basin
Pericd of Record 1975 io 1686

Lake deaver Table Rock 3ull Shoals NorTark ;
N Mean N Mean N Hean N rean N Mezn

XX

Specific Conductance (UMHOS) . :
3 231.700 1) 309. 700 BIA 9.2

Upstream - 149 161,370 58 264,730 224
Midlake 32 137.928 58 197,840 EN] Z49.620C 78 0 313,120 137 ad. 142
Dam 1603 124.240 3936 217.740 3402 252.260 3202 305.210 2064 32, 054.
Downstiream of Dam 178 138,380 172 222,730 3158 257.320 131 314,530 A afj, 2a2
" ** PH (units)
Upstream 207 7.3%0° ne 7,382 i3 7.761 &7 7.782 33 7,0%3
Midlake 6 7,431 52 7.663 56 7.730 70 7.827 72 SLoCL
Dam 3530 7.642 290% 7.327 3362 7.933 3131 7.952 2981 . 5,386
Cownstream of Dam 172 7.556 159 7.773 188 7.827 HA 7.363 143 7.037
** Turnidity (ntu) _
Upstream 39 26,307 a4 5,300 27 2,737 33 &, 374 27 13, Le3
Midlake 53 7,242 50 20115 ad 1.671 32 2,985 38 3, CEE
Dam 45 218 i3 .729 6z L6332 07 1,093 52 2,239
Downstream of Dam 27 1.791 2% 2,104 20 2.120 24 .07 24 I
** Oxygen, Dissolved (ma/L)
Upstream 174 7.651 60 7.497 32 3.891 46 7.430 33 Q@ 9%
fidlake &5 5,015 51 6.052 67 p.210 69 5. 370 176 5,381
Dam - 3585 7.679 3911 6,478 3375 7.813 3158 7.067 3048 3,064
Downstream of Dam i74 7.851 170 3,867 260 3,883 146 9.317 143 G
** Coliform, Fecal {coloniss/ 100 ml)
Upstream 18 75.722 27 27.259 25 22.040 31 10.484 9 58.7252
fidlake 26 .. 962 27 8.963 25  3.880 29 3.379 z7 26,902
Dam 26 . 308 14 .043 28 2.964 28 1.429 2% 3.375
Downstream of Dam 27 24.220 25 15,280 27 5,037 29 10.376 26 11,3323
** Sulfate, Dissolved (mg/L as S04)
Upstream 167 14.572 52 10,565 28 7.561 27 4,748 23 3.509
Midlake 40 6.707 52 6.948 50 7.446 50 4,940 133 4,07
Dam 55 6.847 51 5.861 51 7,327 32 3.175 a5 2.956
Downstream of Dam 31 7.048 26 7.306 247 6,629 24. 5.204 24 1004
** Chloride, Dissolved [mg/L as i}
Upstream 165 12.267 52 11,056 29 4. 966 9 2.778 26 2,385
Midlake &0 4,338 52 4,585 32 4,554 54 2.568% 148 J.1ES
Dam 74 3.638 51 5.110 53 4,353 56 2.750 50 1.760
Downstream of Dam 40 3,453 26 5.396 256 &, 464 26 5.915 25 1.53%6
*% Nitrogen, NO2+NO3 Total {mg/L as )
Upstream 104 L 745 60 1.002 36 .388 i0 . 280 24 L 210
Midlake 61 L44l 63 L317 63 .255 52 L2325 Fla) .1z28
-Dam” 66 .228 - 70 . .311 65 217 68 .215 59 162
Downstream of Dam 34 .332 34 LLB8 74 L2832 33 L278 33 L2221

N - Number of Samples.

SOURCE: Corps of Zngineer file data
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Table 3-15 Mean Water Quality Parameter Values for

the Major Lakes in the Upper White River Basin {cont.)

Period cof Record 1975 to 198&

Lake Beaver Table Rock Bull Shoals
' N Mean N Mean N Mean

** Phasphorous, Total (mg/L as P)

Upstream 185 A 66 143 33 .032
Midlake 61 .040 59 .021 - 51 .020
Dam : 45 .020 59 . 033 &7 .030
Downstream of Dam 23 .036 31 126 az .018

** Arsenic, Total fug/L as AS) :
‘ .G74 34 - 1,147 15 867

Upstream 38 2

Midlake &5 1.045 30 . 967 33 939
Dam 39 1.077 27 T .815 31 .968
Downstream of Dam 21 1,238 16 .875 20 - 4.250

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

Upstream 60 6.950 19 8,947 8 8.250
Midlake 61 10.645 17 7.353 20 10.100
Dam ) 29 9.483 20 11.750 17 7.059
Downstream of Dam 16 9.375 8 3.750 27 6.593

** Copper, Total Recoverable (ug/L as CU)

Upstream 76 18.776 30 4.600 14 5
Midlake &5 3.956 25 3.760 30 5,233
Dam 50 12.500 26 5.423 27 6.815

Downstream of Dam 25 3,920 16 -5 28 11. 464

** | ead, Total Recoverable (ug/L as PB)

Upstream_ 58 9.121 21 4.429 15 6.400
Midlake AA 4.023 23 & 30 6.700
Dam 42 4,443 21 £.238 27 36,741
Downstream of Dam 22 &_409 12 5.500 25 6.150

** Tron, Total Recoverable (ug/L as FE)

Upstream 81 1359.900 52 307.500 28 157,500
Midlake 63 458.730 50 81.800 4é '103.480
Dam 55 81.273 a3 59.070 45 67.333
Dounstream of Dam 33 135.760 37 125.140 36 73.028

** Mercury, Total Recoverable (ug/L as HG) .

Upstream 14 1.136 14 .036 7 .029
Midlake 21 110 14 .050 13 .023
Dam 22 . 255 14 043 13 .054
Downstream of Dam 11 .073 7 .043 <) .017

** Zinc, Total Recoverable (ug/L as Zn)

Upstream 105 73.514 33 51.212 13 27.692
Midlake 45 62.645 32 49,063 30 37

Dam A 34.761 33 67.576 22 20.909
Downstream of Dam 21 52,286 16 55 45 16.933

N - Number of Samples

SOURCE: Corps of Engineer file data
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&4
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A
12

Norfork
Mean

.020
.028
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.055

824
1.167
1.111
1.105

11,333
7.316
6.833
5.700

313
.796
. 345
786

o P On

933
. 560
539
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B~ e B

123,450
151.040

30.90%

130

. 226
162
.100
. 100

74.211

28,889

27.083
30

Grears Ferry

N

32
126
53
29

18
39
26

12

10
35
21
10

69
29
14
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113
&5
26

20
97
32
16

Mean
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.025
.020
L036
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10.40G
6.657
9.04g
9.4800

017
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waters. The upstream sites at Beaver and Table Rock
Lakes exceed the level of concern by the ADPCE at 0.5 mg/l.

And in conclusicon, Beaver Lake has in the last decade had a problem with
eutrophication. The 1986 Water Resource Development Act authorized a water
quality study for Beaver Lake In an effort to resolve some of the water
quality concerns. This study is proposed in the near future.

Impoundment Water Use

The major use of impoundment water in the Upper White River Basin is
hydropower. Since hydropower is a nonconsumptive use, the quantity of water
used to generate electricity was not taken into consideration in the Water Use
Section of this report, Hydropower uses over 3,700 million gallons of water
per day to generate electricity. :

Impounded surface water is also used as a source of municipal and
industrial watex supply. Heber Springs, Greers Ferry-Higden area, Mountain
Home, Clinton, Fayetteville- Bentonville area and the Carroll-Boone County
area uses impounded surface water as a water supply source. These communities
used 33,563 acre-feet or 30 million gallons per day of water during October
1985 through September 1986 (Corps of Engineers file data).

Recreation is an indirect beneficiary of the major lakes., Recreation is
not -an authorized purpose of the Corps of Engineers lakes but each of the
lakes supports millions of visitor use days per year. The Corps of Engineers
has built and maintains many parks and recreation areas on lake-front
property. '

Another important use of impoundment water in the Upper White River Basin
is as a source of livestock water. Many farmers have built small ponds
usually with a surface area of a quarter acre and a volume of a half acre-foot
to supply their cattle with drinking water. A major portiom of the 13.8
million gallons of water per day used for livestock is from impoundments.

WATER RESOURCE DEVELOPMENT PROJECTS

U. §. Army, Corps of Engineers

The U. S. Army Corps of Engineers have been active in the Upper White
River Basin in developing the basin's water resources., The Little Rock
District has overall responsibility for Corp interests in this basin. There
are several Corp projects which are operated and maintained or have been
assisted by the Corp of Engineers. The locations of these projects are shown
on Figure 3-12. Table 3-16 lists the Corp involvement in the Upper White
River Basin,
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TABLE 3-16 -LIST OF CORPS OF ENGINEERS PROJECTS

Name ) ; ' Purpose
Beaver Lake ) fc, ws, hp
Foplar Bluff to Knobel Levee fc
Newport Levee and Floodwall : fe
Skagge Ferry Levee fc
Village Cr., White R. and Mayberry Levee f¢
Black River - Arkansas and Missouri n
Current River - Arkansas and Missouri n
Wnite River Navigation n
Bull Shozls Lake ¢, hp
Grears Ferry Lake fc, np
Norfork Lake fc, hp, ws
Tabie Rock Lake fe, hp

Legend: fc - flood control
ws - water supply
he - hydroelectric generation
n - navigation

s

Authorifv
Flood Control Act of 1954

River and Harbor Act of 1871
River and Harbor Act of 1894
River and Harbor Act of 1892
Flood Control Act of 1941
Flood  Control Act of 1338
Flood Control Act of 1938
Flood Control Act of 1941

TASLE 3-17  LIST OF SCS WATER RESOURCE DEVELOPMENT PROJECTS

Name Purpos

Muc Creek fc, d, wp
Flat Creek ) - fe, d, 1,
Big Running Water Ditch fc, d, wp
Little Running Water fc, d, wp
Fry - Rellow ¢, d, wp
Fourche Creek fc, wp
Cooper Creaek fe, wp
Legend: fe¢ - flood ¢ontrol
d - drainage
r - recreation

watershed protection

£
Lo
'
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Works of Improvement

miles of c¢channel.
22.3
11.7
95.3
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36.0
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Soil Conservation Service

The United States Department of Agriculture through the Soil Conservation
Service (S5CS) participates in water resource development projects at the
request of a local entity. The authority for these projects is Publi¢ Law 83
- 566 or the Watershed Protection and Flood Prevention Act. The local entity,
which becomes the local sponsor, is required to contribute to the construction
of the project as well as to acquire the land rights. '

- This Act authorizes the Secretary of Agriculture to cdoperate with local
organizations having authority under state law to carry out, maintain, and
operate works of improvement for flood prevention or for the conservation,
development, utilization, and disposal of water in watersheds or sub-watershed
areas of 250,000 acres or less. SCS has the capability to provide technical
and financial assistance to water resource development projects.

For planning purposes, SGS has delineated 79 watersheds in the Upper
White River Basin. Nineteen of these watersheds are considered by SCS to have
the potential to be studied for works of watershed improvement.

- With the aid of Public Law 83-566 funds, works of improvements have heen
accomplished in 4 watershed areas. Another project, Fourche Creek, is
currently under construction. Table 3-17.lists the improved watersheds and a
summary of works of improvements, Figure 3-12 shows the locations of these
projects..

Resource Conservation and Development (RC & D) funds have assisted in
flood prevention and drainage improvements in 2 areas. The two areas are
known as Little Running Water and Fry - Kellow projects.

SURFACE WATER QUANTITY PROBLEMS

Availabllity

The Upper White River Basin on an annual basls has an abundant supply of
surface water, but there are some areas which have a shortage of water during
parts of the year. Also, there are some areas which are projected to
experience a shortage of water due to increased demands.

Areas such as the Middle Fork of the Little Red River and White River
near Fayetteville have 7Ql0’'s of 0 and 0.002, respectively. These 7Ql0's
indicate that during droughts there is 1little or no flow for use.

The communities of Calico Rock, Melbourne and Oxford in Izard County are
experiencing shortages of water for their users during periods of peak
demand. Jasper (Newton County), Bull Shoals, North White County Water
Association, Community Water Association, Dennard Water Association (Van Buren
County), Huntsville, Pfeiffer Water Association, Quitman Waterworks,
Salesville Waterworks, Shirley (Vanburen County), Sulphur Springs, and Summit
have a need for increased water supply (Appendix E and Arkansas State Health
Dept., 1986).

The Upper White River Basin is expected to develop significantly in the
future which will require a greater amount of water. 7Two counties have been
identified as possibly needing a source of additional water in the future.
Searcy and Van Buren counties are anticipated to need a greater quantity of
water as development occurs (Appendix E).
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Another water availability problem is in the area of mavigation. The
required flow to maintain navigation from Newport downstream is 7700 cfs. The
navigation requirement flow has been recorded 87 percent cf the time. The
lack of flow for navigation is a problem for shippers wishing to move freight
such as grain.

Water availability is a problem downstream of the Bull Shoals and Norfork
dams on the White River on three day weekends during the warm summer months.
When the air temperature is 85 degrees Fahrenheit or greater, it is possible
for the water temperature to rise to a point where the trout are stressed.

The absence of an interstate compact between the states of Arkansas and
Missouri is a problem in the Upper White River Basin, An interstate compact
could: guarantee a percentage of the streamflow for either state; promote
interstate social harmony; provide for a governing body for monitoring the
agreed water distribution; and encourage the cooperation of the water resource
agencies of the States of Arkansas and Missouri in the development of the
Upper White River Basin'’'s water resources,

Another water availability problem is the water allocation procedure
established by the Arkansas So0il and Water Conservation Commission, During
droughts it is probable that the water allocation case load could be so great
that the Commission with its present staff could not handle the large number
of allocation requests. The allocation emergency could pass before all cases
are handled. ‘

Flooding

Even with the current efforts to control flooding, a great amount of
flood damage occurs annually. Almost all of the flooding is due to flows
orginating downstream of the existing projects from uncontrolled areas such as
the Buffalo River. The flood plain of the Upper White River is estimated to
be 917,791 acres (Arkansas Rescurce Base Report). Table 3-18 shows the
estimated land use of the flood plain.

In 1877, total damages from flooding were estimated to be over $22
million dollars (Arkansas Resource Base Report). This amount includes crop,
grassland and forest flood damages, other agricultural damages, urban values,
roads and bridges, and miscellaneous.

] There have been many towns and cities which 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 Comservation Service Flood
Plain Management Studies., Also, there are areas which are subject to flooding -
that have not been specifically mapped. Some of the towns and cities which
have reported flood problems are Harrison, Heber Springs, Yellville, Clinton,
Hardy, St. Joe, St. Paul, Walnut Ridge, Hoxie, Corning, Batesville, Augusta,
Searcy, and Salem.
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TABLE 3-18 -1977 FLOOD PLAIN LANDUSE

Landuse Acres
Cropland
Cotton 12,764
Corn : 222
Soybeans 176,103
Rice . 33,912
Wheat 4,030
Grain Sorghum ) 14,546
Hayland 601
Total Cropland 242,178
Grassland . 214,897
Forestland 460,716
Total Floodplain 917,791

SOURCE: Arkansas Resource Base Report

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. A nonpoint
source of pollution is a condition where pollutants enter a waterway though
many points. Soil erosion is an example of a serious nonpeint pollution
source. Not only do soil particles cause an increase in turbidity, they also
transport nutrients and pesticides which have become attached to soil
particles into streams. Precipitation runoff can be a nonpoint source of
pollution, if the runoff picks up undesirable ¢hemlcals as it flows overland.

In the following sections, a summary of water-quality conditions in the
Upper White River Basin are discussed. Since soil erosion is a serious
nonpoint pollutant, soil erosion estimates were included in the
discussions.

Segment 4F - Tittle Red River: Headwaters to Mouth

Land use and physlographic characteristics are the major factors
influencing water quality in Segment 4E. Sixty-four percent of this segment
is forested resulting in very high quality waters in the upper portion of the
segment. The southeastern part of the segment is intensively cultivated,
causing increases in turbidity, sediment, and pesticide residues.
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Of the 475.3 miles of streams in the segment, 152 miles were considered
by the ADPC&E to have moderate use impairment and 323.3 miles.were not
impaired. The water quality of Greers Ferry Lake is not impalred by
pollutants (Arkansas Water Quality Inventory Report, 1986).

Shown in Table 3-19 are water quallty data which was collected in Segment
4E during 1984 and 1985.

Table 3-19 Chemical Water Quality Data for Segment 4E

Station: WHI 43 - Middle Fork Little Red River near Shirley, Arkansas

Number of Standard

Parameter Mean Samples Max. Min. Deviation
Temperature, G 16.5 24 30 1 8.6
D.0., mg/L 9.9 23 14.4 . 7.4 1.9
PH 7.4 24 7.7 7 0.23
cl-, mg/L 3.1 24 5 1 1.1
S04=, mg/L 6.9 20 12 1 2.8
TSS, mg/L 8 24 12 1 2.8
T. Phos, mg/L 0.04 21 0.11 0.01 0.02
NO24NO3-N, mg/L 0.07 22 0.22 0.01 0.06
Turbidity, ntu 9.3 22 48 . 2 10.2
Fecal Coliform,

#/100ml 126.4 23 1200 4 297
Cd, ug/L : 1.5 23 4 0.5 1.1
Cr, ug/L 1.7 24 18 1 3.4
Cu, ug/L 27.6 22 94 10 19.5
Pb, ug/L 10.7 23 23 1 7.9
Zn, ug/L 34.2 18 143 3 33:4

SOURCE: Arkansas Water Quality Inventory Report, 1986
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Table 3-19 Chemical Water Quality Data for Segment 4E (cont.)

Station: WHI 75 - Little Red River above Searcy, Arkansas

Number of ’ Standard
Parameter Mean Samples Max. ~Min. Deviation

Temperature, C 14 21° 29 3 7.2
D.0., mg/L ' 10.3 20 . 13.5 8.7 1.1
FH 6.7 20 7.2 6.2 0.27
Cl-, mg/L 3.5 20 5 1 1.3
S04=, mg/L 4.4 20 9 1 1.9
TSS, mg/L 6.9 21 14 2 3.5
T. Phos, mg/L 0.03 - 17 0.1 0.01 0.02
ROZ2+NO3-N, mg/L 0.22 21 0.51 0.1 0.12
Turbidity, ntu 7.9 19 27 3 6.3
Fecal Coliform,

#/100ml 122 22 1530 4 325

Cd, ug/L 0.5 19 0.6 0.5 0.02
Cr, ug/L 1.4 20 9 1 1.7
Cu, ug/L 12.7 20 20 10 2.8
Pb, ug/L 8.3 18 27 1 7.5
Zn, ug/L 39.5 15 94 3 23

SOURCE: Arkansas Water Quality Inventory Report, 1986

Station: WHI 59 - Little Red River below Searcy, Arkansas

Number of Standard
Parameter Mean Samples Max. Min. Deviation
Temperature, C 13.6 .21 27 3 6.5
D.0., mg/L 10.1 21 12.7 8.6 0.96
PH 6.8 21 7.2 6.2 0.26
Cl-, mg/L 4.2 21 8 2 1.6
S04=, mg/L 4.9 21 11 1 2.2
IS8, mg/L 8.4 22 18 2 4.7
T. Phos, mg/L 0.08 18 - 0.42 0.02 0.09
NO2+N0O3-K, mg/L 0.23 22 0.49 0.11 g.11
Turbidity, ntu 11.5 20 54 3.5 12.2
Fecal Coliform, )
#/100ml 269.2 22 1920 12 414

€d, ug/L , 0.63 20 2 0.5 0.45
Cr, ug/L 1.1 21 4 0.1 0.74
Cu, ug/L 12.3 21 23 5 3.8
Pb, ug/L 16.9 18 160 1 36.2
Zn, ug/L 47.1 15 ' 115 1 31.2

SOURCE: Arkansas Water Quality Inventory Report, 1986
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Fecal coliform bacteria restricts the primary contact water sports as
shown Table 3-19. All three stations show a wide variation in measured fecal
coliform bacteria.. The bacteria is from nonpoint sources which are runoff
from pastures where cattle have grazed or runoff from areas where animal
wastes have been surface applied.

High concentrations of lead, zinc, and copper are consistently evident,
but cannot be attributed to any point source.  The heavy metals are suspected
to result from natural causes.

The increased turbldlty, sediment and pesticide residues can be
attributed to soil erosion throughout Segment 4E. Table 3-20 shows the
quantity and sources of erosion.

TABLE 3-20 SUMMARY OF EROSION IN SEGMENT 4E BY SOURCE

Erosion Source Tons per Year Percent of Total

Road Surface Erosion 99,943 3.6
Road Bank Erosion 262,949 9.3
Gully Erosion 15,290 0.5
Streambank Erosion ' 134,020 4.8
Sheet and Rill Erosion 2,307,323 81.8

Total 2,819,525 100.0

SOURCE: Nonpointrsource.Pollution Assessment Summaries for White River Basin,
1979. ;

The majority of sheet and rill erosion, 51.9 percent, is from forest land
at an average annual rate of 1.60 tons per acre per year. Orchard and
vineyards have the highest average erosion rate, 19.79 tons per acre per
year. Cropland erosion rates are high on cropland areas located In the Red

. River-Greers Ferry to Pangburn Watershed, Big Creek-Main Stem Little River
River Watershed, Indian Creek Watershed, and Mingo Creek Watershed. See Table
3-21 for additional data on sheet and rill erosion by land use.

TABLE 3-21 SHEET AND RILL EROSION IN SEGMENT 4E BY LAND USE

Percent of

. Percent of Avg. Erosion Con-
Total Land Erosion Rate  tributed by
Land Use (tons/acre/year) Land Use Land Use
Cropland 4.8 -7.39 19.9
Grassland 24.3 2.00 24,2
© Orchards &

Vineyards 0.4 19.79 4.0
Forest land 64.4 1.60 51.9
Urban & Built-Up 1.6 not computed -
Water & Mines 4.5 not computed -

Total 100.0 4.48 1060.0

SOURCE: Nomnpoint Source Pollution Assessment Summaries for White River Basin,
1979.
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The movement of soil particles into streams contributes to the inereased
turbidity of water. Sediment reduces the oxygen carrying capacity of the
water, therefore, adversely impacting fish reproduction and suffocating eggs
in the nest. '

Segment 4F - White River from Mouth of Black River to Mouth of Buffalo River

The water quality in Segment 4F is generally good due in part to 89
percent of the area iIn less intensive land uses such as forest land and
grassland. There are localized problems due to point source discharges by
some of the larger communities and/or industries.

Sixteen miles of streams are considered by ADPC&E to be severely current
use impaired, while 298.5 miles of streams are not impaired. The source of
the pollutant is pathogens from agricultural sources. The use of Norfork Lake
is considered not impaired (Arkansas Water Quality Inventory Report, 1986).

Fecal coliform bacteria have frequently exceeded the standard for primary
contact recreation. This parameter prevents the swimmable use designation
from being met (refer to Table 3-22). The source of the fecal coliform
bacteria is the land application of animal waste from confined operaticns or
runcff from pastures.

Another water quality parameter which has frequently exceeded standards
at all stations shown in .Table 3-22, was turbidity. The major source of
turbidity is soll erosion. Table 3-23 shows that over 3.5 million tons of
s0il are being eroded with 1.0 million tons of the eroded soil known as
sediment delivered to the watershed outlets.

Table 3-22 Chemical Water Quality Data for Segment 4F

Station: WHI 29 - White River at 0il Trough

Number of Standard
Parameter Mean Samples Max. Min. Deviation

Temperature, C 15.6 23 24 4 5.3
D.0., mg/L 10.3 20 13,3 B.5 1.4
PH ‘ 7.9 21 8.4 7.5 0.20
Cl-, mg/L 4.6 22 8.0 2.0 1.4
S04=, mg/L 7.3 20 13 4 2.3
TSS, mg/L 22.8 20 99 4 24.6
T. Phos, mg/L -0,07 20 0.26 0.02 0.06
NO2+NO3-N, mg/L 0.37 21 0.57 0.29 0.08
Turbidity, ntu 18.1 21 110 3.2 29.1
Fecal Coliform, ‘
#/100ml 361 22 2100 8 590
¢d, ug/L 0.59 21 2 0.5 0.41
Cr, ug/L 1.7 21 6 1 1.5
Cu, ug/L 12.2° 22 22 8 3.3
Pb, ug/L 2.9 18 5 1 1.5
Zn, ug/L 15.8 17 45 3 13.8

SOURCE: Arkansas Water Quality Inventory Report, 1986
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Table 3-22 Chemical Water Quality Data for Segment 4F (cont.)

Station: WHI 46 - White River near Norfork

Number of Standard

Parameter " Mean Samples Max. Min. Deviation
Temperature, C 13.0 24 27 2 5.7
D.0., mg/L 9.8 23 12.5 7.4 1.3
PH 7.9 24 8.1 7.5 0.13
Cl-, mg/L 4.8 24 7.0 1.0 1.3
S04=, mg/L 7.3 21 10 3 1.9
TSS, mg/L 29.9 24 558 1 112
T. Phos, mg/L 0.05 21 - 0.60- 0.01 0.12
NOZ2+NO3-N, mg/L 0.34 22 0.66 0.13 -0.13
Turbidity, ntu 20.0 22 340 1.0 71.8
Fecal Coliform,
#,/100ml 309 23 6100 4 1264
cd, ug/L 0.58 23 1 0.5 0.21
Cr, ug/L ' ‘1.5 23 12 0.1 2.3
Cu, ug/L 21.9 22 67 10 15.8
Pb, ug/L 14,6 23 54 1 16.9
Zn, ug/L 21.6 18 66 3 15.8

SOQURCE: Arkansas Water Quality Inventory Report, 1986

Station: WHI 60 - White River near Jacksonport

Number of Standard

Parameter Mean Samples Max, Min. Deviation
Temperature, C 16.0 22 25 2 6.5
D.0., mg/L 9.5 20 13.1 7.3 1.4
PH 7.9 21 g.2 7.4 0.20
Cl-, mg/L 4.4 22 7.0 2.0 1.4
$04=, mg/L 6.1 18 11 -1 2.3
78S, mg/L 32.5 20 59 13 14.3
T. Phos, mg/L 0.06 20 0.13 0.03 0.02
NOZ24NO3-N, mg/L 0.31 21 0.45 0,11 0.09
Turbidity, ntu 23.2 21 61 . 2.0 14.3
Fecal Coliform,
#,/100ml 149 21 1040 4 246
cd, ug/L 0.54 21 1 0.5 0.19
Cr, ug/L 1.4 21 3 1.0 0.67
Cu, ug/L 13.1 23 23 10 3.4
Pb, ug/L 5.7 18 14 1 2.9
Zn, ug/L 16.2 17 40 3 11.0

"SOURCE: Arkansas Water Quality Inventory Report, 1986
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Table 3-22 VChemicél Water Quality Data for Segment 4F (cont.)

Station: WHI 63 - Mill Creek below Melbourne

Number of ) Standard

Parameter Mean Samples Max. Min, = Deviation
Temperature, C 14.6 23 22 5 XXX
D.0.; mg/L 8.9 = 22 12.7 5.4 2.1
PH 7.7 23 : 7.9 7.5 .0.12
Cl-, mg/L 13.3 23 30.0 2.0 8.1
S04=, mg/L 5.3 20 8.0 1.0 1.8
TSS, mg/L 13.9 23 124 2.0 247
T. Phos, mg/L 0.14 20 0.51 0.03 0.10
NO2+NO3-N, mg/L 1.9 21 16.0 0.81 XXX
Turbidity, ntu 13.1 21 140 2.0 29.7
Fecal Coliform,
#/100ml 531 20 2600 12 605
cd, ug/L 0.51 22 . 0.8 0.5 0.06
Cr, ug/L - 1.2 23 5.0 1.0 0.74
‘Cu, ug/L 25.1 20 71 10 15.5
Pb, ug/L 19.3 21 110 1 26.5
Zn, ug/L 28.6 16 66 4 16.5

SQURCE: Arkansas Water Quality Inventory Report, 1986

TABLE 3-23 SUMMARY OF EROSION BY SOURCE

Erosion Source Tons Per Year Percent of Total
Road Surface Erosion 104,888 2.9
Road Bank Erosion 342,937 9.5
Gully Erosion 107,141 3.0
Streambank Erosion 135,644 3.8
Sheet and Rill Erosion - 2,899,792 80.8

TOTAL 3,590,402 100.0

SOURCE: Nonpoint Source Pollution Assessment Summaries- for White River Basin,
1979

Forest land contributes 42.8 percent of the sheet and rill erosion.
Other land uses contributing to the sheet and rill erosion are shown in Table
3-24,
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Table 3-24 SHEET AND RILL EROSION BY LAND USE

Percent of

Percent of Erosion Con-
Total Land Avg. Erosion Rate tributed by
Land Use Use {tons/acre/year) Land Use
Cropland 7.1 9.02 32.6
Grassland 26.5 1.91 24.6
Orchards &

Vineyards -- - -
Forest land 62.8 1.41 42,8
Urban & Built-up 1.0 not computed -
Water 2.6 not ccmputed -

Segment Total 100.0 - 2.06 100.0

SOURCE: Nonpoint Source Pollution Assessment Summaries for White River Basin,
1979 :

The largest source of sheet and rill erosion is forest land. Even with
the large total amount of sheet and rill erosion, the erosion rate per acre
does not threaten soil productivity or contribute an extremely large amount of
sedlment to one stream.

The number two source of sheet and rill eroslon in Segment 4F is
cropland. The excessively eroding cropland is located in the following
watersheds, Salado Creek-Main Stem Laterals, Mud Creek, and, Departee Creek,
These watersheds have cropland which is located on sloping land (Nonpoint
Source, 1979). :

Segment 4G - Black River, Strawberrv River and Tributaries

Water quality in this segment clearly reflects the differing land uses.
Areas of row crop agriculture have degraded water quality and lost fishery
habitat, while areas mostly covered in forest have excellent water quality.
This diversity of land use is a direct result of two differing physiographic
regions coming together in this segment generally along the Black River.

Eighteen miles of stream may be severely current use impaired due to
point source pollution, while 442 miles of stream are not use impaired. The
pollutants which are causing the impairment are sediment and pathogens from
agriculture and mining operations. The major lake in the area, Lake Charles,
is not use impaired (Arkansas Water Quality Inventory, 1986)., Table 3-25 is a
summary of ‘water quality in Segment 4G,
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Table 3-25 Chemical Water Quality Data for Segment 4G

Station:
Parameter Mean

- Temperature, C 15.2
D.0., mg/L 9.5

- PH 7.9
Cl-, mg/L 3.3
S04=, mg/L 5.8
TSS, mg/L - 34.0
T. Phos, mg/L 0.07
NO2+N03-N, mg/L 0.28
Turbidity, ntu 28,2
Fecal Coliform,

- #/100ml 131
¢d, ug/L 0.50
Cr, ug/L- 3.1
Cu, ug/L 15.6
Pb, ug/L 9.0
Zn, ug/L 33.6

Number of
Samples

Max.

WHI 04 - Current River near Pocahantas

Standard

Min. Deviation
4 6.6
7.6. 1.2
7.4 0.21
1.0 1.4

1 3.9
3.0 54.6
0.02 0.08
0.15 0.08
2.4 60.7
0.06 211

0.5 0.2

1 4.8
10 7.6

1 10.4

3 34.3

SOURCE: Arkansas Water Quality Inveﬁtory Report, 1986

Station: WHI 24 - Strawberry River near Smithville
: Number of Standard
Parameter Mean Samples Max. Min. Deviation
Temperature, C 15.8 23 26.0 1.0 7.1
D.0., mg/L 9.4 21 13.3 7.2 1.8
PH 8.0 22 8.4 7.7 0.17
Cl-, mg/L 3.5 23 6.0 2.0 1.2
S04=, mg/L 5.7 19 10 1 2.8
TSS, mg/L 34.4 21 300 4.0 62.8
T. Phos, ng/L 0.05 21 0.24 0.01 0.04
NO2+NO3-N, mg/L 0.34 21 0.89 0.06 0.21
Turbidity, ntu 17.8 22 115 2.0 25.1
Fecal Coliform,
#/100ml 311 23 1600 12 410
Cd, ug/L 0.50 22 0.6 0.5 0.02
Cr, ug/L 2.3 22 13 1 2.9
Cu, ug/L 15.1 23 32 9 5.9
Pb, ug/L 11.2 19 65 3 13.4
Zn, ug/L 25.6 18 113 5 23.0
SOURCE: Arkansas Water Quality Inventory Report, 1986
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Parameters which exceeded standards in Table 3-25 are turbidity, and
fecal coliform bacteria. The heavy metals, copper, lead and zinc, show high
concentrations which could be of concern for some uses (Arkansas Water Quality
Inventory Report, 1986).

Table 3-26 shows the sources of erosion which are directly related to the
amount of sediment transported through the various streams. Approximately one
million tons of sediment are delivered to watershed outlets annually.

Table 3-26 Summary of Erosion by Source

Erosion Source : Tons Per Year - Percent of Total
Road Surface Erosion 91,552 2.6
Road Bank Erosion 191,181 5.6
Gully Erosion 51,682 1.5
Streambank Erosion 180,839 5.3
Sheet and Rill Erosion 2,912,305 . 85.0

. Total 3,912,305 100.0

SOURGE: Nonpoint Source Pollution Assessment Summaries for White River Basin,
1979 '

The source of 56 percent of the 2.9 million tons of sheet and rill
erosion is cropland which comprises over 23.6 percent of the segment area.
Other land uses contributing to sheet and rill erosion are shown in Table
3-27.

TABLE 3-27 SHEET AND RILL EROSION BY LAND USE

Percent of

Percent of Erosion
Total Land Avg. Erosion Rate Contributed
Land Use Use (tons/acre/vear} = by Land Use
Cropland 23.6 6.28 56.97
Grassland 34.4 1.68 21.79
Forest land 39.5 1.42 21,22
Urban & Built-up 1.9 not computed -
Water, Mines & Misc. 0.6 not computed -
Total 100.0 2.66 100.00

SOURCE: Nonpoint Source Pollution Assessment Summaries for White River Basin,
1979

Erosion on sloping cropland is excessive in several waterheds. These

watersheds are Flat Creek, Big Running Water Ditch, and North Big
Creek-Strawberry River (Nonpoint Source, 1979).
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Segment 4H - Spring River. South Fork of Spring River and Eleven Point River

Water quality in this segment is considered to be good. Erosion is at a
low level as shown in Table 3-28. The water gquality problems that do oecur
are few and the impacts are localized. The problems are due to municipal
point sources.

Table 3-28 Chemical Water Qualitj Data for Segment 4H

Station: WHI 5B - Eleven Point River near Pocahontas

Number of Standard

Parameter . Mean Samples Max. Min. Deviation
Temperature, C 15.4 23 25.0 5.0 6.4
.0., mg/L 9.6 21 11.8 7.8 1.1
PH 7.9 22 8.5 7.6 0.18
Cl-, mg/L 3.2 23 7.0 2.0 1.3
S04=, mg/L 3.8 19 8.0 1.0 2.4
TSS, mg/L 9.2 21 62 5.0 15.9
T. Phos, mg/L 0.03 21 0.11 0.01 0.02
NO2+NO3-N, mg/L 0.56 22 0.76 0.37 0.11
Turbidity, ntu 17.5 22 160 2.0 34.4
Fecal Coliform,
#/100ml 131 23 890 4.0 217
Cd, ug/L 0.50 22 0.5 0.5 0.00
Cr, ug/L 1.7 22 6.0 1.0 1.3
Cu, ug/L 13.0 23 26 10 4.6
Pb, ug/L 6.0 19 21 1.0 5.6
Zn, ug/L 19.7 18 43 ‘5.0 11.3

SOURCE: Arkansas Water Quality Inventory Report, 1986

Station: WHI 6A - Spring River near Thayer

Number of Standard

Parameter Mean Samples Max. Min. Deviation
Temperature, C 14.5 24 28.0 4.0 6.7
D.0., mg/L 8.9 23 12 .4 5.9 1.7
PH 7.9 24 8.1 7.4 0.15
Cl-, mg/L 3.5 24 6.0 2.0 1.3
S04=, mg/L 3.8 21 8.0 1.0 1.7
7SS, mg/L 9.5 24 26 3.0 5.1
T. Phos, mg/L 0.05 21 0.11 0.01 0.02
NO24N03-N, mg/L 0.67 22 1.2 0.32 0.24
Turbidity, ntu 6.0 22 18.0 2.0 4.4
Fecal Coliform,
#/100m1 537 22 1500 68 445
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Table 3-28 Chemical Water Quality Data for Segment 4H (cont.)

Station: WHI 6A - Spring River near Thayer

Number of Standard
Parameter Mean Samples Max. Min, Deviation
cd, ug/L 0.50 23 0.5 0.5 0.00
Cr, ug/L : 1.9 24 6.0 1.0 1.4
Cu, ug/L 57.4 22 945 10 198
Pb, ug/L 2.7 23 11 1.0 2.9
Zn, ug/L 58.8 18 385 3.0 94.3

SOURCE: Arkansas Water Quality Inventory Report, 1986

Station: WHI 21 - Spring River at Ravenden

Number of Standard

Parameter Mean Samples Max. Min Deviation
Temperature, C 15.7 23 25.0 1.0 6.6
D.0., mg/L 9.5 21 13.0 7.0 1.7
PH 8.1 22 8.7 7.8 0.18
Cl-, mg/L 3.2 23 6.0 2.0 1.0
804=, mg/L 3.9 19 9.0 1.0 2.5
TSS, mg/L 22.3 21 164 5.0 22.5
T. Phos, mg/L 0.04 21 0.11 0.01 0.02
NO2+NO3-N, mg/L 0.52 22 0.82 0.17 0.16
Turbidity, ntu 12.7 22 62.0 3.0 14.6
Fecal Coliform,
#/100ml 300 23 2600 0.006 639
Cd, ug/L 0.51 22 0.8 0.5 0.06
Cr, ug/L 1.7 22 5.0 1.0 1.1
Cu, ug/L 11.6 15 15 10 2.4
Pb, ug/L 3.0 19 33 1.0 8.5
Zn, ug/L 20.1 17 41 3.0 11.7

SOURCE: Arkansas Water Quality Inventory Report, 1986

Station: WHI 23 - South Fork Spring River at Saddle

Number of Standard
Parameter Mean Samples Max. Min. Deviation
Temperature, C 14.7 24 27.0 1.0 8.2
D.0., mg/L 9.1 23 13.7 5.6 2.1
PH 7.9 24 8.2 7.4 0.17
Cl-, mg/L 3.6 24 6.0 2.0 1.1
S04=, mg/L 3.9 21 8.0 2.0 1.0
TSS, mg/L 13.7 24 114 4.0 22.6
T. Phos, mg/L 0.04 21 0.12 0.01 0.03
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Table 3-28 Chemical Wateeruality Data for Segment 4H {cont.)

Station: WHI 23 - South Fork Spring River at Saddle

_ Number of Standard
Parameter - Mean Samples Max. Min. Deviation
"NO2+NG3-N, mg/L - 0.40 22 1.1 0.08 .31
Turbidity, ntu 11.0 22 80.0 2.0 17.7
Fecal Coliform,
#/100ml 768 23 12000 4.0 2498
Cd, ug/L 0.53 23 0.9 0.5 §.09
Cr, ug/L : 1.2 - 24 . 2.0 1.0 0.46
Cu, ug/L 55.1 22 684 10 140
Pb, ug/L 23.7 23 92 1.0 29.6
Zn, ug/L 72.5 18 592 7.0 134

SQURCE: Arkansas Water Quality Inventory Report, 1986

Station: WHI 25 - Black River at Pocahantas

Number of Standard

Parameter Mean Samples Max. Min. Deviation
Temperature, G 15.1 23 25.0 2.0 6.8
D.0., mg/L 8.7 21 11.8 6.9 1.3
PH 7.8 22 8.9 7.4 0.33
Cl-, mg/L 3.2 23 6.0 2.0 1.0
S04=, mg/L 6.2 29 11 1.0 2.6
TSS., mg/L 35.2 21 108 8.0 24.6
T. Phos, mg/L 0.07 21 0.19 0.04 0.03
NO2+NO3-N, mg/L 0.23 21 0.41 0.11 0.07
Turbidity, ntu 27.7 22 . 92.0 8.2 18.1
Fecal Coliform,
#/100m1 181 23 1000 12 225
cd, ug/L 0.50 22 0.5 0. ~ 0.00
Cr, ug/L - 1.8 22 4.0 1.0 1.0
Cu, ug/L 14.4 23 30 10 6.2
Pb, ug/L , 10.0 19 36 1.0 8.5
Zn, ug/L 25.0 18 66 3.0 18.7

SOURCE: Arkansas Water Quality Inventory Report, 1986

Parameters which exceeded standards are turbidity, fecal coliform,
copper, lead, and zinc. The water quality monitoring station located an the
South Fork Spring River at Saddle recorded very high levels of copper, lead,
and zinec during 1984 and 1985.

101



TABLE 3-29 SUMMARY OF EROSION BY SOURCE

Land Use Tons Per Year Percent of Total
Road Surface Erosion 62,395 4.3
Road Bank Erosion 73,858 5.1
Gully Erosion 13,781 0.9
Streambank Erosion 29,683 2.2
Sheet and Rill Erosion 1,259,352 87.5
Total 1,439,069 ' 100.0

SOURCE: Nonpoint Source Pollution Assessment Summaries for White River Basin,
1979

The sheet and rill erosion is contributed by several land uses as shown-
in Table 3-30. Grassland is the major source of the sheet and rill erosion.
Water Valley Dam Reach Watershed is an area of high erosion on cropland and
grassland.

Due to the geology of the segment, the potential exists for sink holes to
form by water dissolving the underlying limestone rock. If a sink hole
develops under a toxlc chemical holding lagoon, the chemical could rapldly
flow into an aquifer and severely pollute the water.

TABLE 3-30 SHEET AND RILL EROSION BY LAND USE

: _ Percent of
Percent of Erosion Con-

Total Land Avg. Erosion Rate tributed by
Land Use . Use . (tons/acre/year) Land Use
Cropland 0.5 6.9 0.02
Grassland 30.9 4.1 60.0
Forest land 67.0 1.2 39.98
Urban and Built-up 1.5 not computed 0.0
Other 0.1 not computed 0.0
Total - 100.0 2.2 100.0

SOURCE: Nonpoint Source Pollution Assessment Summaries for White River Basin,
1979

Segment 41 - White River from the Mouth of Crooked Creek to the Mouth of long
Creek i

Water quality is considered good in segment 41. Minor problems that are
the regult of occasional municilpal point source discharges that do not meet
water quality standards have caused localized degradation of water quality and
have affected stream uses (Water Quality, 1986). Table 3-31 lists
representative water quality parameters In segment.
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Table 3-31 Chemical Water Quality Data for Segment 41
Station: WHI 66 - GCrooked Creek below Harrison

Number of - o Standard

Parameter " Mean Samples Max. Min. Deviation
Temperature, C 15.8 23 26.0 6.0 5.9
D.0., mg/L 9.9 23 "13.5 6.9 1.9
PH 7.7 23 7.9. 7.5 0.11
Cl-, mg/L 10.4 22 25 5.0 4.9
§04=, mg/L 8.4 19 16 5.0 2.8
TSS, mg/L - 10.5 22 28 2.0 7.5
T. Phos, mg/L 0.38 20 0.85 0.11 0.21
NO2+NO3-N, mg/L 1.9 22 - 3.7 1.4 0.48
Turbidity, ntu 9.2 22 35.0 3.0 8.2
Fecal Coliform,

#/100ml 179 21 1060 4.0 342
Ccd, ug/L 0.50 19 0.5 0.5 0.00
Cr, ug/L 2.0 22 ‘ 14.0 1.0 2.7
Cu, ug/L 11.5 22 . 15 10 2.3
Pb, ug/L 1.5 23 . 4.0 1.0 0.84

SOURCE: ' Arkansas Water Quality Inventory Report, 1986
Station: WHI 67 - Crooked Creek above Harrison

Number of Standard

Parameter Mean Samples Max. Min. Deviation
Temperature, C 15.5 23 25.0 4.0 5.6
D.0., mg/L ' 10.6 23 14.6 7.8 1.7
PH 7.6 23 7.8 7.4 0.10
Cl-, mg/L 6.4 22 13 4.0 2.0
S04=, mg/L 5.4 19 111 2.0 2.0
185, mg/L 11.3 23 28 3.0 7.5
T. Phos, mg/L 0,04 20 0.10 0.02 0.02
NO2+NO3-N, mg/L 1.5 22 3.4 1.1 0.46
Turbidity, ntu 9.1 22 33.0 3.0 8.1
Fecal Coliform,

#/100ml 431 20 2160 10.0 623
Cd, ug/L 0.52 19 1.0 0.5 0.11
Cr, ug/L 2.0 22 15.0 1.0 2.9
Cu, ug/L 10.3 22 15 10 3.6
Pb, ug/L 1.4 22 7.0 1.0 1.7
Zn, ug/L 8.2 21 26 3.0 6.5

SOURCE: Arkansas Water Quality Inventory Report, 1986
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Table 3-31  Chemical Water Quality Data for‘Segment 4T (cont.)
Station: WHI 71 - Long Creek below Denver

Number of Standard

Parameter Mean Samples - Max. Min Deviation
Temperature, C 15.1 23 28.0 5.0 7.0
D.0., mg/L ' 10.4 23 14.8 7.7 2.0
PH ‘ 7.9 23 8.1 7.4 0.14
Cl-, mg/L 7.3 22 13 3.0 2.7
504=, mg/L - 8.0 20 16 5.0 2.8
T35S, mg/L 6.7 23 51 1.0 10.2
T. Phos, mg/L 0.04 20 0.13 0.02 0.02
NO2+NO3-N, mg/L 1.6 22 4.7 0.95 0.76
Turbidity, ntu 4.3 22 26.0 1.0 6.0
Fecal Coliform,

#/100ml 100 22 350 8.0 83.9
Cd, ug/L 0.50 19 0.5 0.5 0.00
Cr, ug/L 1.0 22 1.0 1.0 0.00
Cu, ug/L 12.4 22 21 10 3.03
Fb, ug/L 1.3 23 4.0 1.0 0.76
Zn, ug/L 7.7 21 19 3.0 5.7

SOURCE: Arkansas Water Quality Inventory Report, 1986

Contributing to the good water quality are less intensive land uses of
grassland and forest land. These two land uses have very low erosion rates if
a minimum amount of care is exercised. Over 91 percent of the watershed is in
either grassland or forest land. See Tablé 3-32 for sources of erosion and
Table 3-33 for a break down of sources of sheet and rill erosion.

The water quality parameters which have exceeded the standards on
occasion are copper, zinc, turbidity and fecal ccliform bacteria. The
concentrations of these parameters are not as great as in some of the other
White River segments.

TABLE 3-32 SUMMARY OF ERCSION BY SOURCE

Erosion Source Tons per Year Percent of Total
Road Surface Erosion 109,108 2.7
Road Bank Erosion 274,759 6.7
Gully Erosiomn 42,200 1.0
Streambank Erosion 94,147 2.3
Sheet and Rill Erosion 3,569,409 87.3
Total 4,089,623 100.0

SOURCE: Nonpoint Source Pollution Assessment Summaries for White Riwver Basin,
1979
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Watersheds with high rates of sheet and rill erosion are Long Creek,
Table Rock Laterals, Taneycomo Laterals, Lower Bull Shoals Laterals, and Lower
Crooked Creek-North Fork White River (Nonp01nt Source Pollutlon Assessment
Summaries for White River Basin, 1979).

The potential exists for the degradation of water quality due to the
improper handling of animal wastes. Large numbers of birds, mainly chickens,
are raised in parts of this segment.

TABLE 3-33 SHEET AND RILL EROSION BY LAND USE

Percent of

Percent of Erosion Con-
Total_ ] Avg. Erosion Rate tributed by
Land Use ~ Land Use (Tons/Acre/Year) Land Use
Grassland 43 .2 6.2 67.0
Forest land 48,7 2.6 ) 33.0
Urban & Built-up 1.7 not computed -
Water 6.4 not computed -
-Total *100.0 4.0 100.0

SOURCE: Nonpoint Source Pcllution Assessment Summaries for White River Basin,
1979

Segment 4J - Buffalo River and Tributaries

The major stream in this segment is the Buffaloc River. Due partially to
its protected status by Federal ownership of-adjacent lands, the Buffalo River
has excellent water quality. Problems arising in this segment are due to
minor point sources which create few problems other than occasional localized
impacts.Table 3-34 lists representative water quality parameters in Segment
4.

Table 3-34 Chemical Water Quality Data for Segment 4J

Station: WHI 4%A - Buffalo River near St. Joe

Number of Standard

Parameter Mean Samples Max. Min. Deviation
Temperature, C 17.8 24 31.0 3.0 8.8
D.C., mg/L 10.6 23 13.8 7.5 l.6
PH 7.9 24 8.4 7.4 0.24
Cl-, mg/L 3.2 23 5 1.0 0.99
S04~, mg/L 6.2 20 11 2.0 2.2
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Table 3-34 Chemical Water Quality Data for Segment 4J (cont.)

Station: WHI 49A - Buffale River near St. Joe

Number of ' Standard

Parameter Mean Samples Max. Min. Deviation
TSS, mg/L = 9.3 24 144 1.0 28.8
T. Phos, mg/L 0.30 21 0.16 0.01 0.03
NO2+K03-N, mg/L 0.12 22 0.27 0.03 0.07
Turbidity, ntu 8.2 22 100.0 1.0 21.0
Fecal Coliform,
#/100m1 56 23 760 4.0 159
€¢d, ug/L 0.49 23 0.7 0.1 0.09
Cr, ug/L 1.3 C 24 4.0 1.0 0.92
Cu, ug/L 15.2 - 22 86 10 16.
Pb, ug/L ‘ 4.4 23 37.0 1.0 10.0
Zn, ug/L 13.0 . 18 . 63 3.0 13.8

SOURCE: Arkansas Water Quality Inventory Report, 1986

Station: WHI 64 - Bear Creek below Marshall

Number of Standard
Parameter Mean Samples Max. Min, Deviation
Temperature, C 12.0 16 23.0 2.0 5.9
D.0., mg/L 11.1 13 14 .8 6.5 1.9
PH 7.6 15 8.0 7.2 0.02
Cl-, mg/L 4.2 14 6 2.0 1.2
SO04=, mg/L 9.5 12 13 4.0 2.5
TSS, mg/L 6.2 15 34 1.0 8.0
T. Phos, mg/L 0.05 12 0.11 0.03 0.02
NO2+NO3-N, mg/L 0.41 14 0.64 0.22 0.11
Turbidity, ntu 5.5 14 26.0 1.0 6.2
Fecal Coliform, . .
#/100ml 113.3 15 480 4.0 181.9
Cd, ug/L 0.52 14 0.7 0.5 0.05
Cr, ug/L 1.1 15 2.0 1.0 0.35
Cu, ug/L 20.0 14 43 10 9.5
Pb, ug/L 22.0 14 85.0 1.0 26.8
Zn, ug/L 21.4 11 39 6.0 11.

-SOURCE: Arkansas Water Quality Inventory Report, 1986

Water quality parameters exceeding standards on occasion are turbidity,
fecal coliform bacteria, copper, lead, and zinc. On the average, turbidity
and fecal coliform bacteria are within acceptable levels. However, soil
erosion in segment 4J is a problem. Table 3-35 shows that over 2.9 million
tons are eroded anmually from the various sources of erosion. Sources of
sheet and rill erosion are grassland and forest land as shown in Table 3-36.
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TABLE 3-35 SUMMARY OF EROSION BY SOURCE

Erosion Source  Tons per Year © Percent of Total
Road Surface Erosion 68,189 2.4
Road Bank Erosion 196,273 6.7
Gully Erosion 17,359 0.6
Streambank Erosion 58,556 2.0
Sheet and Rill Erosion 2,572,186 88.3

Total 2,912,563 : 100.0

SOURCE: Nonpoint Source Pollution Assessment Summaries for White River Basin

The sheet and rill erosion is within accepted limits and does not present
a problem Segment 4J,

TABLE 3-36 SHEET AND RILL EROSTON BY LAND USE

Percent of

Percent of ) Erosion Con-
Total Land Avg. Erosion Rate tributed by
Land Use Use {Tons/Acre/Year) " Land Use
Cropland 0.1 0.0 : 0.0
Grassland 20.0 4.24 28.7
Forest land 79.5 2.64 71.3
Urban & Other 0.4 not computed -
Total 100.0 2,95 100.0

SOURCE: Nonpoint Source Pollution Assessment Summaries for White River Basin,
1979 '

Segment 4K - Upper White River and Kings River

Significant existing and potential water quality problems are present in
this segment. Several municipal point sources have consistently affected
downstream uses over the years. This segment also has widespread water
quality problems as a result of the prolific number of confined animal feeding
operations {(chickens and hogs). Excessive concentrations of nutrients and
fecal coliform bacteria from these operations have caused extensive problems
with nuisance growths of aquatic wvegetation, and an overall degrading of this
segment's naturally high quality waters. {(See Table 3-37.) The discharges.
from Berryville and Fayetteville are being closely monitored to measure the
effect on receiving stream water quality. Periodic spills and/or accldents
have caused fish kills due te the heavy oxygen demand of the waste
released,. Compounding these problems is the high rate of growth and
urbanization that has taken place over the last 20 years in the segment's
urban areas, which has brought with it all of the associated water quality
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problems. Major efforts have been made to correct non-compliant municipal
discharges by the local and state agencles having jurisdiction over these
problems. Related nonpoint source problems, however, will continue to have an
impact for the foreseeable future (Arkansas Water Quality Inventory Report,
1984 and 1986).

Table 3-38 shows that soil erosion also contributes to water quality
problems with over 5 million tons of eroslon occurring annually. Table 3-39
shows that the main sources of sheet and rill ercosion are grassland and
forestland.

Water quality parameters excéeding standards are turbidity, fecal
coliform bacteria, copper, lead, and zinc. The concentrations of lead and
zine exhibit a large range of variability.

Table 3-37 Chemical Water Quality Data for Segment 4K

Station: WHI 52 - White River near Goshen

. Number of Standard

Parameter Mean Samples Max. Min. Deviation
Temperature, C 15.3 26 29.0 1.0 8.9
D.0., mg/L 8.0 25 12.0 3.1 2.8
PH 7.3 25 7.8 6.9 0.19
Cl-, mg/L 14.7 24 62 3.0 16.2
504=, mg/L 17.0 22 38 5.0 9.1
TSS, mg/L 16.0 25 40 5.0 9.18
T. Phos, mg/L 0.83 22 3.1 0.05 0.89
NO2+N03-N, mg/L 0.84 24 1.8 0.04 0.34
Turbidity, ntu 15.2 24 50.0 3.0 11.6
Fecal Coliform, ‘
#/100ml1 131 24 - 740 4.0 193
Cd, ug/L .85 4 1.0 0.6 0.36
Cr, ug/L 1.8 18 5.0 1.0 1.0
Cu, ug/L 19.1 19 33 13 5.5
Pb, ug/L 10.4 23 38.0 2.0 9.6
Zn, ug/L 56.5 22 176 20 39.3

SOURCE: Arkansas Water Quality Inventory Report, 1986

Station: WHI 51 - W. Fork White River near Fayetteville'

Number of Standard
Parameter Mean Samples Max. Min. Deviation
Temperature, C 16.0 21 31.0 0.0 10.4
D.0., mg/L 9.3 21 14.3 5.8 2.4
PH 7.5 22 7.9 7.2 0.17
Cl-, mg/L 8.4 21 38 3.0 7.5
S04=, mg/L 21.0 22 38 10.0 8.8
TSS, mg/L 13.7 21 24 6.0 6.2
T. Phos, mg/L 0.07 18 0.19 0.03 0.03
NO2+NQO3-N, mg/L 0.51 21 2.1 0.05 0.48
Turbidity, ntu 12.8 22 32.0 2.0 7.8

108



Table 3-37 Chemical Water Quality Data for Segment 4K (cont.)

Station: WHI 51 - W. Fork White River near Fayetteville
Number of Standard
Parameter Mean Samples Max. Min. Deviation
Fecal Coliform,
#/100m1 141 19 1140 4.0 258
¢d, ug/L 2.7 la 17.0 0.6 4.3
Cr, ug/L - 1.8 15 4.0 1.0 0.86
Cu, ug/L 14.2 8 27 10 6.0 .
Pb, wug/L- 16.2 18 105 1.0 25.8
Zn, ug/L 37.8 17 160 7.0 36.2
SOURCE: Arkansas Water Quality Inventory Report, 1986

TABLE 3-38 SUMMARY OF EROSION BY SOURCE

Erosion Source | Tons Per Year Percent of Total

Road Surface Erosion 200,933 3.8
Road Bank Erosion 764,629 14.3
Gully Erosion 37,425 0.7
Streambank Erosion 114,680 : 2.1
Sheet and Rill Erosion 4,217,880 79.1

Total 5,335,547 100.0

SOURCE: Nonpoint Source Pollution Assegsment Summaries for White River Basin,
1979

TABLE 3-39

Land Use

Cropland
Grassland

Forest land

Urban & Built-up
Water

Feedlots

Other Agricultural

Total

SOURCE:
1979

SHEET AND RILL ERCSION BY LAND USE

Percent of

Percent of
Erosion Con-

Total Land Avg. Erosion Rate tributed by
Use (Tons/Acre/Year)  Land Use
0.6 7.04 0.39
31.4 3.43 47.25
62.6 2.70 52.33
2.3 not computed -
2.6 not computed -
0.2 0.44 0.03
0.3 not computed -
100.0 3.89 100.00
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War Eagle Creek is the watershed with the highest average rate of sheet
and rill erosion.. The erosion rate is 8.50 toms per acre per year (Nonpoint
Source Pollution Assessment Summariés for White Riwver Basin, 137%).

DATA BASE PROBLEMS

Irrigated Cropland

Information on irrigated cropland should be available for planning
purposes. Since about 74 percent of the total water use, excluding
hydropower, in this basin is for irrigation, the total 1rr1gated acreage of
each crop should be known to-determine the amount of water needed for -~
irrigation.

Information on irrigated cropland is difficult to obtain. The
Agricultural Stabilization and Conservation Service (ASCS) reports rice
acreages, and the Crop and Livestock Reporting Service reports estimates of
irrigated crops determined by sampling procedures. This information is only
avallable by county., For planning purposes, information should be reported by
hydrologic boundaries. The Soil Conservation Service sampled irrigated
cropland and expanded the data for 1980 in 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.

Streamflow Data

Streamflow data are collected in the Upper White River Basin by the
monitoring of gaging stations in the area. Information for eighteen
continuous streamflow gaging stations in northern Arkansas and southern
Missouri were used in this report as the data base from which many of the
mathematical computations were made. Extrapolation of the gaging station data
to other reaches on gaged streams and to other ungaged streams was mecessary
to determine streamflow characteristics, instream flow requirements, and
excess streamflow for the Upper White River Basin. Error may be introduced
into the computations when data are extrapolated, particularly if knowledge of
the basin characteristics and the effects of man-made practices are limited.

Streamflow characteristics for the two major streams, White River and
Black River, are reasonably well defined from the gaging station information
that has been collected, There are reaches of the White River, such as,
between Calico Rock and Newport and between Newport and DeValls Bluff which do
not have gaging stations. However, streamflow characteristics for other
streams, such as the Buffalo River, are not well defined. Many small streams
do not have a gaging station. Also, dams on the Upper White River have a
significant effect on the streamflow characteristics.
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Diversion Reporting

Annual registration of surface water diversions has been required since
the passage of Act 180 of 1969 to amend Act 81 of 1957. All surface water
diversions are included except those diversions from lakes or ponds owned
exclusively by the diverter. Diversion registration is a necessary tool in
the planning process for maximum development.of the state'’s water resources
along with being beneficial should perlods of shortage make allocation
necessary. .

Failure to report surface water diversions will result in a diverter not
being granted an allocation of surface water except for what is necessary for
domestic purposes. The non-allocation to a riparian diverter shall noet allow
a non-riparian to use take priority over a riparian right (Rules, 1983).-

Registration does not constitute a water right. This misconception could
be the cause of some extremely high reported use rates. Should a period of -
allocatlon become necessary, then the portion of the available water to be
allowed each reglstered riparian user would be based upon need and not
exclusively on past water use reports. More care should be taken to give an
accurate report of water use.

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

PROBLEMS DETERMINING INSTREAM FLOW REQUIREMENTS

The Arkansas Soill and Water Conservation Commission has been mandated by
Act 1051 of 1985 to determine the instream flow requirements for water
quality, fish and wildlife, navigation, interstate -compacts, aquifer recharge,
and other uses such as industry, agriculture, and public water supply in the
State of Arkansas. When these needs and future water needs are determined for
each basin, the water available for other uses can be determined.

At the present time, there is limited information available to quantify
instream flow requirements for streams In the Upper White River Basin.
Problems for each of the instream flow categories are described below:

(1) Water quality - The 7Ql0 stream discharge has been established as
the instream flow requirement for water quality by the Arkansas Department of
Pollution Control and Ecology. However, the low-flow characteristics have
been determined for only a few sites in the Upper White River Basin. Flow in
the Upper White River Basin is modified and varies greatly.

(2) Fish and wildlife - A new method, called the "Arkansas Method", has
been developed by Filipek and others (1985) to determine instream flow
requirements for fish and wildlife. The instream flow requirements
determined by the "Arkansas Method" were used in the computations of excess
streamflow, however, 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 applicable for use in determining minimum streamflows in the basin.
Minimum streamflow iIs defined as the lowest discharge that will satisfy
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minimum instream flow mneeds by fish biological season. Instream flow
requirements determined by the "Arkansas Method" represent flow require-
ments for "excellent" fisheries habitat.
{(3) Navigation - Instream flow requirements for navigation have been
defined for the major streams in the Upper White River Basin by the Corp
of Engineers, and pose no problem for determination of minimum streamflow
or excess streamflow in this basin. Smaller streams are not of interest
to commercial navigation interests. :
(4) Interstate compacts - The interstate compact require- ments have not
been defined for the streams of the Upper White River Basin. The absence
of an interstate compact presents a problem when trying to determine.
available water and stream flows. An interstate compact would make it
necessary to perform a detailed accounting of runoff, streamflow and
water diversions. :
(5) Aquifer recharge - Instream flow requirements necessary to recharge
the aquifers in the Upper White River Basin are currently unknown. - Since
the aquifer recharge has occurred before the water reaches a gaging '
station, there is not a problem quantifylng the aquifer recharge
requirement.
(6) Riparian use - Riparian use is recorded in the Arkansas Soil and
. Water Conservation Commission files of registered diversions. As
previously stated, there are some problems with water use reporting.
Since the water has already been removed from the stream, quantification
of the amount of water diverted is not a critical element for the deter-
mination of excess streamflow in the basin.

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 nest thirty
years. A critical surface water area is defined as any area where current
water use, projected water use, and/or quality degradation have caused, or
will cause, a shortage of useful water for a period of time so as to cause
prolonged social, economic, or envirommental problems.

Based on the previous information and the critical surface water
definition, it was determined that there are no critical surface water areas
in the Upper White River Basin,

SOLUTIONS AND REGOMMENDATIONS

Surface Water Quantity - Availability

The solution to water supply shortages involves water conservation and
utilization of existing water storage or new storage site development,
Economics, -also, should be a major factor in solving water availability
problems.

Water conservation should be practiced in all categories of use. 1In
household use, conservation could be practiced by using flow restrictors,
limiting duration of water use, and washing full loads of items where
possible. 1In agricultural uses especially irrigation, increased application
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efficiency, more efficient water delivery systems, tailwater recovery systems,
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.

Another solution to a water availability problem is to use existing
water storage by connecting to a mearby municipal water system. In the case
of a municipal system or large water user, the solution is to contract with a
private, state, or federally owned water storage facility such as Bull Shoals
Lake. It is possible for the Corps of Engineers to reallocate water storage
from existing reservoirs and sell the right of storage by 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 Develcopment section, there are water
storage sites available for development. These sites are usually difficult to
develop due to cultural or envirommental 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 seurce,

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

Surface Water Quantity - Flooding

For the areas which are subject to periodic flooding, there are two basic
types of solutions. One type of solution is considered a nonstructural
method. The second type of solution is a structural method.

Nonstructural solutions do mot alter the flood height or flood frequency,
but they reduce flood damages by keeping the flood water from the damageable
items. Examples of nonstructural solutions are land use change, acquisition,
zoning, floodproofing, raising the structures, building a levee around
individual structures and flood insurance. ‘Flood insurance differs from the
other examples in that the flood damage continues.to occur but parties owning
the damaged property are partially reimbursed for the damages based on the
amount of insurance coverage.

Structural solutions are modifications of the drainage area so that flood
heights are reduced. Flood water retarding dams, channel modifications, and
leveed floodways are examples of structural solutions to flooding problems.
Structural solutions for flood related problems are high cost items.

Even though there are many solutions to flood problems, a careful study
should be made to determine the least cost alternative. Nomstructural
solutions usually cost less than structural solutions. Also, there is
governmental assistance available for water resource problems which meet
certain requirements. For an additional discussion of governmental
assistance, see the section entitled Govermental Assistance.
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Quality of Surface Water

As mentioned earlier in this report, so0il erosion is a major source of
nonpoint pollution in the Upper White River Basin. There are many ways to
reduce soil erosion. 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 controlling erosion caused by different operations.

Table 3-40 lists some of the BMP's for the different operations.

TABLE 3-40 BEST MANAGEMENT PRACTICES

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

Proper disposal of pesticide containers
Proper use of pesticides :

Irrigation water management

Crop rotation

Cover crops

Irrigation system tailwater recovery

Grass cover on turn rows and ditches

Underground irrigation pipelines

10. Crop residue management

11. Land leveling

12, Contour cultivation

13. Rotation grazing

14, Terraces

15, Field draims.

16. Waste management systems

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

19. Grassed waterways

20. Proper fertilization

WwWoe~lovn o

Forestry BMP's .

1. Proper construction and maintenance of roads
Limited clear cutting on steeper slopes
Stream side management zones
Correct pesticide application
Minimized mechanical damage
Livestock exclusion
Firebreaks
Critical area planting
Traffic barriers
10. Clearing on contour
11. Skid logs on contour
12. Temporary vegetative cover

Woe -l N
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TABLE 3-40 BEST MANAGEMENT PRACTICES (cont.)

Construction BMP's

=

[ Yo - R e W B R P G

Mulching

Traffic barriers

Limited soil disturbance

Site planning and proper timing of operation
Temporary vegetative cover

Conservatlion of natural vegetatlon
Diversions- :

Water control structures

Hard surface heavy use areas

Roadside stabilization

Subsurface Disposal BMP's

=

S LR N

Proper installation

Provide sewer service

Sanitary landfills

Recycling

Alternate systems for sewage disposal
Limited housing density

Urban Runoff BMP’s

=

_\DOO"-JO\U'I-P"UJNJ

Grade stabilization structures
Grassed waterways

Sediment basins

Flood water control structures

-Mulching

Diversions

Ponds

Critical area treatment
Lined waterways

Mining BMP's

Reclamation of mined lands
Grassed waterways
Diversions

- Revegetation

Sediment basins

Spread, smooth, and vegetate spoil lands
Proper fertilizing and use of lime
Fencing

Tree planting

Access roads

Reshaping strip mines

Mandatory reclamation plans for new mines

Hvdroleogical Modifications BMP's

o B W N

Grade stabilization structures
Dikes

Streambank protection

Surface drainage

Revegetation after construction
Spoil spreading
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TABLE 3-40 BEST MANAGEMENT PRACTIGES (cont.)

Hydrological Modifications BMP's (cont.}

7. Water control structures
8. Dams
9. Rock lined waterways :
10. Designing of side slopes to facilitate revegetation
and maintenance
11. Floodways
12. . Construction of irrigation reservoirs
13, Irrigation return systems
14, Levees to prevent flooding
15. Low water weirs
16. Clearing and snagging

Disposal Sites BMP's

1. Diversions

2. Filter strips

'3, Fencing

4. 8ites for disposal of pesticide containers

5. BSolid waste collection systems

6. Gounty wide refuse disposal plan

7. Dally processing: Cover and vegetate abandoned dumps.
Road BMP's

1. Topsoiling ditch banks

2. Paving

3. Diversions

4, Critical area planting

5. Mulching

6. Lined waterways

7. Water conveyance structures

8. Limited road grading

9. Riprap

10. Proper site selection for new road construction

Streambank BMP'’s

Grade control structures
Streambank vegetation including trees
Reshaping banks

Rock riprap

Concrete mats

Lined waterways
Controlled grazing
Revetments and jetties
Buffer zones

Snagging

oW M-

—

Gully BMP's
Terraces

Diversions

Critical area shaping
Mulching

Critiecal area planting
Fencing

GBS wro

l1é



Anticipated reduction in nonpoint pollution sources will enhance the
environment by improving water quality in Beaver Lake and throughout the
region. It is expected that fish habitat and the opportunities for body
contact sports will be -significantly improved. Wildlife habitat will be:
enthanced because of improved cover and diversity throughout the region.

In addition to enhancing the environment, Implementation of the BMP's is
expected to result in economic and social benefits, .
The soil 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 thelr community,
and social consciousness will be increased. -

Peint source pollution sources should be reduced. Education and
information campaigns should be used to make the public aware of the pollution
problems. Increased public awareness might prevent some of the water quality
problems before they occur. Increased enforcement of pollution control
regulations could reduce the occurrence of problem spills.

Problem sheet and rill erosion can be reduced by employing the
appropriate agricultural BMP's listed in Table 3-40.

Conserwvation - Agricultural Water Use

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

One of the most important methods of conserving water is to increase the
infiltration rates of the surface soils. By 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 tillage.

Water delivery systems are items that should be evaluated for loss of
water. Water losses range from 40 percent to 10 percent for earth canals and
5 percent to O percent for pipelines (Arkansas Agricultural Water Study,
1983). ‘Seventy-five miles of earth canals, both permanent and temporary,
comprise 40 percent of the length of delivery systems in this basin,
Increased efficlency can be gained by installing pipe irrigation water
delivery systems. Also, the land area previously occupied by the canal can be
planted to crop, therefeore contributing to increased production.

Application methods have a wide range of efficiencies for each method and
between the different methods. Table 3-32 shows the various application
methods and their range of efficiencies.
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TABLE 3-41 ESTIMATED EFFICIENCIES OF APPLICATICN METHODS

Application Method Efficiencies
(percent)
Furrow (without return) - 3¢ - 85
Furrow {(with return) ' g0 - 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: Arkansas Agricultural Water Study, 1983

Eighty-four percent of the irrigated acreage is irrigated by the contour
levee application method (Arkansas Agricultural Water Study, 1983) Contour
levee irripation method is one of the least efficient irrigation methods.
Efficiency of an irrigation method may be improved by more intensively
managing the existing method or changing the method of irrigation
application,

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

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

Conservation - Public Supply

Conservation in the public supply category can lessen the demand on water
sources. Water saving methods include installing water flow restrictors,
repairing all leaks in water lines, limiting bathing water, watering lawns in
cooler parts of the day and washing items only when there is a full lead.
Also, another use reduction measure is pricing techniques. Price wvariance has
proven to be a means of controlling water consumption. Using cheap water
rates to entice industry should be discouraged. With the implementation of
these and other conservation measures, a significant quantity of water can be
conserved. : :

Conservation - Self-Supplied Industries

Self-supplied industry is urged to examine its operating procedure for
areas in which water could be conserved. Practices to be considered include
water recyeling and manufacturing process revision.
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__GConservation - Wastewater Reuse, Recyling and Tand Application

Municipal wastewater effluent has the potential to be a source of
supplemental water. There are uses of untreated or limlted treated wastewater
which will reduce the total disposal cost of the effluent. Recycling has the
potential of benefiting both the source and the user. If the chemical
composition of the wastewater 1s within acceptable limits, it may be used as
irrigation water or fertilizer. An example of wastewater reuse is to use the
wash water from a water treatment plant to irrigate an orchard. As treatment
costs increase, recycling or land epplication becomes a more attractive
option.

Governmental Assistance

There are several government programs which are intended to ald
communities and organizations in solving water resource problems. Table 3-42
is a list of selected pgovernment programs and their administering apency. If
after reading the table, a person is interested in additional information
about a program, contact the administering agency.

Purposes of the programs vary. Purposes included in the different
programs include flood prevention, water supply, wastewater treatment,
technical assistance or land use planning.

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

Data Bases - Irripated 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 1s estimated at 99 percent. The Crop and Livestock
Reporting Service reports irrigated cropland based on sampling procedures. As
part of the Arkansas Statewlde Study - Agricultural Water Supply Report, the
Soil Conservation Service sampled irripation 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 annual
irrigation water use by applying a water use rate by crop to the crop acres
published by the USDA Statistical Reporting Service.

As directed by Act 1051 of 1985, the Arkansas Soil and Water
Conservation Commission began collecting irrigation data by the water user
filling out questionnaires. The annual deadline for reporting irrigation
water use for the previous water year is March 1 of each year.
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Progran Name

fesource Conservaticn and
Development

Soil Survey

Conservation Operations

Section 205, Flood Control Act of
1948, as anended

Seckion 14 of the Flood Control
et of 1945, as amended

Section 208, Flgod Control Ast
of 195{. as amended

Water Suoply Act of 1958,
az amervied

TABLE 362 SUMNARY OF SELECTED GOVERNHENT PROGRAMS TO ATD IN SOLVING WATER RESOURCE FROBLEMS icont.)

Trpe of Assistance

Technical and Financial

Technical

Technical

Technical, Financiat, Constructicn

Techrieal, Fipanzizl, Constructicon

jechnical, Finsncia!l. Constructizn

Technical, Finsncial. Construction
{100 percent reinbursable}

Progran Objective

Designed to carry out & progrem of land conservation and.
land utilization, meceleratad sconomic develooment,
reduction of chronic unemsloyment or underemployment in an
area where these activities are needed to foster 2 local
eConony.

Ty provide published soil survers of counties to locate
s0ils suiteble for homesites, subdivisions, commercial

and thaustrial-sites, farms, wildiife and recrestional areas
prime asricultural 1end, highways end airports

To orovide assistance identifying matural resources

of an area and help deternine the effect of urban land uses
on these resources. Provide technical zssistance in
deve]ooing olans and installing conservation measures to
orotect the natural resouress, Provide technical assistence
to those oersens responsible in drafing reculations dealing
vith soil and vater,

To sssist local sconsers in plenning, desisning, and
construction of local fiood pretection projects, including
dams, reservoirs, chanmels, End levees,

To orevent grcsion damages to endzngered oublic vorks an?
non-profit oublic services: e.g,, construction or repair of
streambank and shoreline crotective works for highwars,
highway bridge aporogches. pubiir works, schools, oublic and
orivate mon-orofit hospltels, churches. schools. and other
non-profit oublic facilitiez,

Clearing an- snagging of channels for {lbed control.

To insure & continting sucoly of iresh water, edequete in
quantity for urbar. and rusl needs by cocoerating with
states, and local interests in e develosment of water
suoplies for domestic, amunicibel. and industrial werer
storage in reservoir projects

Section 107, River and Karbor Aot Technical, Financial, Construction,To aid in the planning. design, end construction of small

of 1960, as amended

Maintenance

navigation projects.

ddninistering Agancy

Level

Federal

Federa)

Federal

Federel

Federa!

Federal

Federa]

Fertersl

Name

USDA, Soil Conservation Service

15D4, Soil Conservation Service

UsDa, Soll Conservation Service

08, Corps of Engineers

D4, Corps of Ingineers

D4, Corps of Engineers

DA, Corps of Engineers

DA, Comns of Enginsers

SOURCE:  Community Azsistance Progran, Univ. of Arkansas and Legislative Joint Performance Review Committee, Arkanses Sensral Authority and Yarious Federal Agencies



‘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 gaglng station data in the Upper
White River Basin would obviously be to iInstall more gaging stations on
streams in the basin. Additional gages on streams with limited gages would be
particularly helpful to define streamflow characteristics at other locations
on the stream, and to quantify the amount of water diverted from the stream
during the agrlcultural growing season.

Construction of additional gages would not be an approprlate solutlon for
the limited streamflow data available for some stream reaches in the Upper
White River Basin. Due to the channel and flood plain characteristics of
certain locations in the basin, streamflows above bankfull stage can not be
accurately determined by present streamflow gaging techniques. However, the
U. 5. Geological Survey has developed a digital model, called the "BRANCH"
model, which may be applicable for determining streamflow in the lower reaches
of the Black River and White River. The model is capable of computing the
discharge at any point on a reach of stream using input hydrographs from
continuous gaging stations at each end of the reach along with cross section
information at selected points within the reach.

Another solution to the problem of limited streamflow data would be to
conduct detailed studies on selected streams as Freiwald (1987). A series of
stream discharge measurements made at numerous sites along a stream reach and
at tributary inflow points during a short period of time could add greatly to
the knowledge of low-flow information of an area {(Freiwald, 1987).

Data Bases - Diversion Reporting

Surface water diversion registration was required by Act 180 of 1969,
The diversion reports have been useful to determine water use in the state.
The importance of the report was 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. This determination of
‘riparian water use is necessary to insure that an over-utilization of a stream
or lake does not occur or if currently over utilized; to what degree,

One solution to the problems of non-reporting, over reporting, or one
time only reporting is to amend the current law to include a penalty, other
than nonpreference in allocation proceedings. This 1s not to say that a
substantial penalty should be considered, but a fine large enough to be an
incentive to report, Also, the Arkansas Soil and Water Conservation
Commission should be able to make adjustments to reports that appear
inaccurate. This would not be used to grant water quantity rights. It would
only be used for planning purposes to accurately determine water use,
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Determining Instream Flow Requirements

) Determination of instream flow requirements for interstate compaet, water
- quality, fish and wildlife, and aquifer recharge for streams in the Upper
White River Basin is a problem at the present time with no short term
solution. Quantification of the amount of water in this basin that is
available for other uses i1s not possible until these instream flow needs are
identified. :

The solution to the problems associated with the lack of an Interstate
compact is for the states of Arkansas and Missouri to negotiate a compact with
the consent of the United States Government. A compact would set limits on
the volume of water a state could use. Also, minimum flows between states
would set.

The criteria for water quality flow requirements has been established by
ADPC&E, but the low-flow characteristics have been determined for only a
relatively small number of sites in the Upper White River Basin. A solution
to this problem would be to conduct additional detailed studies on streams as
Freiwald (1987) had done.

Instream flow requirements necessary to recharge the aquifers in the
Upper White River Basin are currently unknown. Additional studies, including
the development of computer models, would add greatly to the knowledge of
aquifer recharge requirements, but there is no exact scientific answer at this
time. .

The instream flow requirements for fish and wildlife have been addressed
by Filipek and others (1985) using the "Arkansas Method." The accuracy of the
Arkansas method could be verified by a study of instream flow requirements
using the Instream Flow Incremental Methodology (IFIM) developed by a the
Instream Flow Group at Colorado State University (How the IFIM Got Its Name,
1986) . This methodology may also be applicable for the determination of
minimur 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 recommending the level of protection which should be
afforded a stream. Barnes (1986) recommended that establishing stream
priorities in a given basin 1s an approach to determine streamflow that is a
method that enables the use of a flexible approach for determining instream
needs based on a priority of historic uses of the streams.

In developing streams priorities in each basin of the state,
consideration should be given to: (1) the presence of endangered species, (2)
water quality, (3) recreation use, (4) fishery value, (5} special stream
designation, e.g., Wild and Scenic Rivers, Arkansas Natural Scenic Rivers
Registry, or Arkansas Natural and Scenic Rivers System, and (6) riparian
uses. The stream priority matrix was prepared based on a multi-agency
consultation in the areas of water quality, fishery quality, scenic river
status, recreation use, and endangered species. The Arkansas Department of
Parks and Tourism, the Scenic River Gommission, the Endangered Specles Office
of the U. S8, Fish and Wildlife Service, the Arkansas Game and Fish Commission,
the Arkansas Department of Pollution Gontrol and Eceology, and the Arkansas
Soil and Water Conservation Commission were consulted for inmput inteo 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.
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The different factors would be assigned a point value by a rating
committee and the respective points would be totalled for each stream to get a
composite score in a format as shown in Table 3-43. The rating committee
should be composed by representatives from different interests. Arbltrary
stream designations of high, medium and tow priority streams would be based on
a range of points. The minimum flows should be based on a percentage of the
historic flow for the stream for that season (Barnes).

A comparison of the recommended minimum flows should be made to the
probability of exeedance by historical flows. This comparison would indicate
the percent of time these wminimum flows have been equaled or exceeded.
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TABLE 3-43 EXAMPLE PRIORITY MATRIX FOR DETERMINING STREAM FLOW PROTECTION LEVELS

STREAM ENDANGERED WATER QUALITY
OR SEGHENT OF STREAM SPECIES
YES - ots HIGH - ots
NO -  bots HEDIUM - ots
LOW - bpts
Stream Flow Protection Levels Are:
High percent of the Semsonal fean Flow as Minimum
Redium percent of the Seasonal Kean Fiow as Minipum

Low percent of the Seamsonal Mean Flow ms Minimum

RECREATTON USE

HIGH - ots
MECIIM - pts
LOW - pts

SENIC RIVER STATUS:
WS - Wild and Seenic

NRI ~ National Rivers
SR - State Systems

FISHERY QUALTTY SENIC RIVER STATUS

HIGH -  ots Ws - pts
HEDTUM - bts NRI - bpts
LOW -  pts 3R - pts

{only one counts)

River
Inyentory

RIFARIAN
WATER USE
HIGH - ots
HEBIUH - bpts
LQw - pts

COMPOSITE
SCORE

Q-

STREAM FROTECTTON
LEVEL
HIGH
MED
LOoW
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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 conversion

factors may be used:

Multiply inch-pound unit

foot (ft)

foot per mile (ft/mi)

mile (mi)

gallqn per minute (gal/minj

million gallon per day (Mgal/d)

By
0.3048
0.1894
1.609
0.06309

0.04381
3,785

To obtain metric unit

meter {(m)

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

liter per second {(L/s)

cubie meter per second (m3/s)
cubic meter per day {(m3/d)



INTRODUCTION

The study area consists of the entire upper White River basin (fig. 4-1),
most of which lies in the-Ozark Plateaus physiographic province. The area
is dominated by deeply dissected plateaus which are as muéh as 2,400 feet (ft)
above sea levell in the south (Brewster and Williams, 1951). The rocké
underlying the Ozark Plateaus range in age from Ordoviciam to Pennsylvamnian
(fig. 4~2)., They are composed primarily of nearly horizontal beds of limestone,
shale, dolomite, sandstone, and chert. The beds dip gently to the south at
-the rate of about 50 feet per mile (ft/mi). The dip dincreases gradually
toward the Arkansas Valley on the south, Small quantities of ground water,
generally less than 10 gallons per minuté.(gal/min), are available at shallow
depths in these units from secondary openings such as joints, fractures, and
solution cavities. Yields of up to 300 gal/min are possible from three
deeply buried limestone and dolomite units which are regionally iwmportant
sources of ground water. These units occur at depths ranging from 1,000 to
3,500 ft below land surface. |

A small part of the southeastern- corner of the study area lies in the
Arkansas Valley section of the Ouachita province. This area is described by

Fenneman (1938) as being little different from the southern Ozark Plateaus.

l sea level refers to the National Geodetic Vertical Datum of 1929 (NGVD of
1929--z geodetic datum derived from a general adjustment of the first-order
level nets of both the United States and Canada, formerly called "Mean Seal
Level of 1929."
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A narrow strip aleong the eastern edge of the study area, ranging from
10 to 20 miles in width, lies in the Mississippl Alluvial Plain section of
the Coastal Plain province, Thié area is characterized by nearly flat topo-
graphy and is underlain by as much as 155 ft of Quaternary aged alluvial
sediments composed of gravel, sand, silt, and clay. These deposits are the
most productivé'ground—ﬁater source in the study area. Properly constructed
wells in these deposits yield as much as 2,500 gal/min of water. The Quaternary
deposits lie unconfdrmably on a sequence of older, unconsolidated deposits
that dip gently to the east—sogtheast. These deposits are composed of sand,
clay, marl, and cHalk of Tertiary and Crétaceous ages., Sand units within
this sequence are capable of yielding from 50 to 500 gal/min to wells.
Information concerning the lithology and water—-bearing characteristics of
each of the geologic units in the study area is contained in the stratigraphic

célumn (table 4-1).
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 upper White River
basin. The contents of this report will be incorporated by the Corps of
Engineers into the upper White River basin report, one of eight River Basin

Reports to be published as a component of the 1986 Arkansas State Water Plan.
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Table 4-1.-—-Gengralized stratigraphic column for the atudy area

(modified from Caplan, 1957; Caplan, 1960; and Albin and others, 1967)
. Thickness )
Erathem Systenm Geslogle unice in feet Deacription Water—bearing characteristics
Quaternary | Alluvial and terrace deposlta| 0-155 Sand, Fflne to very coarse, and [Can yleld up to 2,500 gal/min
gravel; contains much allc and| from & large diameter well
¢lay near surface
Wilcox Graup 0-200 Sand, eilt, and clay, gray and [Not coneidered a potentlal
. greenish to dark brown -gource of water in the atudy
Tertiary area
Hidway Group 0-380 Clay, allty io part wlth minor
quantitiesa of sandy, fogaili-
ferous limestone st the base |Mot consldered sourceas of
water in the study area
Arkadelphla Marl 0-30 Clay, silty and sandy ln part,
lInterbedded light and dark
gray, lignitic in part
Nacatoch Sand 0~-300 Sand, medlum to coarse, clayey |Utllized In the study area
i in part, glauconitic, phospha-| oaly fer domeatle purposes
{rataceous tle, maroon to brawn, contalns| ln the outcrop
mlnor layers of reddlah-brown
clay
Saratoge Chalk 0-117 Upper unit - clay., Hiddle Rot consldered a source of
. unit ~ interbedded sand and water in the atudy area
clay. Lower unit - chalk,
Atoka Formatlon 0-4,600 |Sandstone, medium gralned,
interbedded with dark shale.
Bloyd Shale 0-628 Shale, dark, fiesile; contalns
Penngylvanlan beds of sandy, gray limestone
Hale Formatlon 0-980 Upper part - massive llmestone,|Yielda smaill quantities of
ahaly layers. Lower part - water to wella in the
shale, fissile, dark. weathered zonma In the
outcrop area. HMost wells
Flrkin Limestone 0~21% Limesgtone, crystalline, gray- yield 2 te 5 gal/min. 1n
o black some sreos, fracture zonea
and bedding planes may
Fayettevilie Shale 0-297 Shale, dark, black sandatome vleld up to 25 gai/ein.
beds near top
Bateaviile Sandstone Sendatone, medlum gralned with
I bagal limestone
0-457
Hiselssipplan| Ruddell Shale Shaie, fisaile, dark gray—green
Hoorefleld Formacion Shale, platy, gray-black
)
Boone Tormation 0-368 Chert, dense or cherty lime-
(inciuding St. Joe Limesrone atone containa a baasal pink to
member) . maroon finely crystalline
limestone
Weathered rubble of lime-
Chattanooga Shale 0-70 Shale, black, bituminoua, with atones yleld 2 to 5 gsl/min
basal sandstone to wells. Wella tapping
golutlon channels can yleld
Devonian Penters chert 0-260 Chert, gray to black, with up to 25 gal/min.
interbedded limestone
Lafferty Iimestone Limestone, earthy, thinly
bedded, red to gray
Silurian S5t. Clair limestone 0-254 Limestone, pinkish-gray
Braasfield limestone Limestone, light gray,
centaiping vugs
Cason shale 0-57 Shale, platy to fiasslle, black
and gray
Fernvale Limestcne 0-108 leestoﬁe, coarsely crystal- Commonly yleld 5 to 10
line, white, gray, pink gal/min from solutien
channelsa, bedding planes,
Elmmswick Limegtone Linestone, sacchroidal, white and fractures. Yields
Ordovician to gray, fossiliferous from aome wells may
0~400 exceed 50 gal/min.
Plattin Limestaone Limestone, dense, light gray re
blue gray
R Joachim Dolomite 0-117 Dolomite, eilty, gray to brown,
some sandatone
St. Peter Sandstona 0-158 Sandetene, medium grained,

white, frosted
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Table 4-1.--Ceneralized stratigraphic ecolumn for the study area {con.)

(modlfied [rom Caplan, -1957; Caplan, 1960; and Albin and others, 1967)
Thickness -
Erathem Syatem Geologlc unit in feet Description Water—bearing characterietics
Evecton Formation 0-1,180 |Polomite, dense, gray to hrown
and sandstone
Powell Dolomite Q-404 Oolomire, silty, shaly, sand-
) atone and sandy dolomite
Solution channela apd Frac-
Cotter Dolomite 0-527 Dolemite, light gray Lo brown, tures yleld 5 to 0O gal/min.
cherty Yields in some wells may
exeeed 50 gsl/min,
Ordovician Jefferson Gity Dolomite 100-4%6 |Dolomire, cherty, silcty, gray
to brown. Minpr beds of
gandstone.
Avaerage yleld iIs leas than
Roubidoux Formation 132-455 |(Dolomire, dolomlrlc sandatone, 150 gal/min but up ta 450
and chert gal/win is possible
Gagconade-Van Buren 319-600 |Dolomire, cherty, light brown- (Wells commonly yield 150 to
Formationa (ineluding gray. Basal sandatone—Gunter 300 gal/min. Gan yleld up
Conter Ssndstone member) member, white to gray quarcz to 500 gal/min.
sandestone.
Eminence—-Potosi Formations 307-38B9 |Dcolomite, cherty, light ceclored|Little ia known about water
yields of rtheae Eormations
Derby-Doerun Formatlons Dolomite, granulsr, cherty, in Arkansas. HWHlth the
- ) sandy, silty exception of the Emlnence—
E Porosi, thegce Lormations
- Cambrisn Davis Formation Dolomlte, sandy, shaly vleld lees than 50 gal/min
in southern Mlagouri. The
Bornneterre dolomite 0-71 Dolomite, light gray, Eminence-Fotoal has
glauconitic reportedly yielded up te
230 gal/min in & Benton
Lamotte Sandstone 0-59 Quartzoae sandstone, locally County well,
i arkosic '
Precembrian Igneous Rocks
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" The purpose of this report is to (1) describe the general geologlc and
hydrolqgic characteristics of the basin, (2) describe the signiﬁican& water-—
bearingrunits in more detail, and (3) examine specific ground-water problemé
and potential problems. General physiographic and geologlc characteristics
of the study afea including topography, geologic structure, and lithologles
present, are described in this report. In adéition general hydrologic charac~
terlstics of the study area including ground-water avallabillity, ground-water
use, and ground-water quallty, are described. Several régionally important
water~bearing units are described in more detail; These units included the
Emineﬁce—Potosi Formations, Gasconade;Van Buren Formatlons, Roubidoux Formation,
and outcropping Paleozoic units in the Plateaus, and the Nacatoch Sand and
Quaternary deposits in the Coastal Plain. The avallability and quality of
water from each of these units are discussed in detail. Ground-water
avallabllity and quality problems in the study area are also described in
detail.

The study area includes all of the upper White River hasin. For
convenlence, water-use figures were assembled by county for the 17-county
area shown in figure 4-3. The 17-county area does not correspond exactly to

the study area.
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GENERAL HYDROLOGY OF THE STUDY AREA

Ground water is available from nearly all of the geologic uﬁits in the
study area. However, many'of the units do not yield encugh water even for
domestic use. Several subsurface Paleozolc units.yield large amounts of
water in the Ozark Plateaus, but the depth of these units makes drilling
expensive, 1In the Plateaus the onl& economical ground-water sources are the
outcropping Paleozolc units, but they commonly yield less than 10 gal/min,

In the Coastal Plain, the Quaternary deposits at the surface yield up to
2,500 gal/min ofrgood quality water.

Ground-water withdrawals in the l7-county area approximating the study
area totaled 304 million gallons per day (Mgal/d) in 1985 of which almost 92
percent (278 Mgal/d) was withdrawn from the Quatefnary alluvial deposits out-
cropping along the eastern edge of the basin in Randolph, Lawrence, Independence, .
and White Counties (Holland, 1987). Pumpage from the Paleozoic rocks that |
underlie the majority of the l7-county area accounted for the remaining 8
percent (25 Mgal/q) of the total water withdrawn.

While most of the ground water withdrawn in the l17-county area is pumped
fromn wells in Quaternary deposits, the aquifers in the Péleozoic rocks are
far more significant areally; in most areas, they provide the only source of
ground water (table 4-2)., Additional information on ground-water use in the

17-county area is contained in tables 4-3 and 4-4.
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Table 4-2,-~Withdrawals of ground water from aquifers in the
study area in 1985

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

"Rocks of

County Deposits of County
' Paleozoic age, Quaternary age total
undifferentiated
Baxter ﬂ2.31 - 2.31
Boone 2.66. — 2.66
Carroll 2,82 —— 2.82
Cleburne 1.23 — 1.23
Fulton .94 - .94
Independence 1.79 32.55 34.34
TIzard 1.49 -— 1.49
Lawrence .16 153.39 153.55
Madison 1.49 —— 1.49
Marion 4.75 — 4,75
Neﬁton .89 - « 89
Randolph A4 42.03 42,47
Searcy- .92 - 92
Sharp 1.89 —_—- 1.89
Stone .84 — .84
Van Buren .83 — .83
White - 50.48 50.48
Area total 25.45 278.45 303.90




Table 4-3.—lse of water in the Btudy mrea, by county and use category

[Withdrewals In million gallons per day]

Public supply

Self-supplfed industry

136

County 31960 DI85 T1970 91975 1980 [E}985 51960 P1965 ©C1070 21975 21980 11985
Bexcer 0.20  0.34 0.46 0.38  0.55 0.46 0.00  0.07 0.25 0.28 0.14 0,39
Boane .61 .02 W05 1,96 1.98  1.22 .0 01 1.65 .0 .05 .0
Carroll .07 W55 LIl 1.42 0 1.46 0 P75 .01 .0 .01 .0l .0l .00
Gleburne .0 .02 .05 .05 .12 .13 .01 04 .12 .09 .13 Y
Fulton .08 .12 W16 .29 .18 L34 1.30 .0 .0 .0 .02 .00
Independence .04 .04 .10 .59 1.i? 11 .25 .0 .03 .04 .09 04
Izard .14 1 .17 S64 1,22 .86 .0 .0 .0 .01 .0l .02
Lewrence .39 JTL -86 1.20 1.28 1.4} 1.00 .0 .0 0t .01 .0l
Madison .0 .0 .0 .ol .02 .02 .0 .0 .01 .0 .01 .16
Marion .02 .08 .19 LAl .56 . .50 .07 .07 .04 .08 .22 .32
Hewton .0 .0 .01 .08 .10 .09 .0 .0 .04 .12 .17 .12
Randolph Ne .0 .06 .10 W16 .21 .0 .02 .01 .01 »01 .04
Searey Ll Y 7 .15 .25 .24 .09 .0 .0 .0 .0l .04
Sharp .05 .09 .98 L.05  1.42  1.30 .0 0 .0 0 .01 .0
" Stone .05 .09 .00 .0 .02 .02 .0 .01 .01 .03 .05 .ot
Van Buren .0 .0 .10 .02 .04 04 .0l .0 .0 .0 .0l .0
Whlce .41 .33 .28 .30 .55 L4 .15 .04 .05 .05 04 .02
.
Total 2.19 2,81 4.77  8.63 11.28 10.23 2.90 .260  2.22 .73 99 1.58
Rural lrrlgatlong
County @1950 P1965 <1970 <€i975 <1980 L1985 31960 Ploes C1970 91975 E1%d80 1985
Baxter 0.38 0,31 077 0.92 .13 1.46 0.0 0.06 0.07 0.05 0.0 0.0
Boone L4535 L48 .ﬁs 1.34 .09 1.44 .0 .03 .05 1.87 <1 .0
Garroll .61 .50 L9 1.27 .80 1.07 .0 .01 .03 .0 .0 0
Cleburne .35 WAl .73 .71 .78 .68 .0 .01 .01 -0 .0 .0
Fulton .27 .26 .42 .B& .58 . -60 .0 .0 .0 .0 .0 .0
Independence  1.12 S N PR L83 L3 1.52 1.5 2,05 4.70  7.08 17.44 31.65
Tzard .33 .27 ! .66 .53 .58 .0 .0 .01 .0 .09 .03
Lawrence 45 L 46 .56 .81 .68 1.77 19.61 16.72 23.33  75.34 152.14 150.34
Hadlson .87 .60 L96 1,43 L1300 1.31 .0 .21 .19 .0 .0 .0
Maclon .23 .25 .34 W77 .63 3.93 .0 .03 .0 3,46 3,97 .0
Newtan .25 .28 .42 .65 .56 .68 .0 k! .01 1,73 .0 .0
Randalph .35 .37 .56 1.00 .79 114 1,16 2.97 .57 18,16 42,32 41.08
Searcy .29 .33 45 . 80 .66 .67 .0 -0 .0 .0 .0 .0
éharp .24 .20 .22 .35 .46 .55 .0 0 .01 .0 .0 .04
Stone .36 .26 46 .78 .76 .51 .0 .0 .01 .04 .02 N
Van Burea .38 .32 .52 .56 .66 .77 .0 .0 .0 .0 .02 .02
White 1.02  1.08 1.85 1.99 1.65 2.54 1.42  2.87  4.66 13.59 50.21 47.43
Total 7.95 7.09 11.41 15.71 14.02 21.50 25.69 24.99 36.65 121.32 266.32 270.5%
8 Stephens and Halberg, 196L
b Halberg and Stephens, 1966
¢ Halberg, 1972
d Halverg, 1977
2 Holland and Ludwlg, 1981
£ Holland, 19B7
g Includes fish and mlnnow farms



Table 4-~4.,--Total ground-water use from the study area,
by county, 1960 through 1985

[Withdrawals in million gallons per day]

Total ground-water use

County - 21960 P1965 €1970 d1975. 1980 £1985
‘Baxter 0.59 = 0.78 1.55 1.63 1.82 2,31
Boone 1.06 534 0 2,51 5.15 3.23 2.66
Carroll 69 1,06 1.9 2.70 2.27 2.82
Cleburne _ «36 +48 .91 «85 1.03 1.23
Fulton 1.65 .38 " .58 1.13 .98 « 34
Iﬁdependence 2.91 2.80 5.98 8.54 19.83 34,34
Izard 47 .38 +61 1.31 1.85 1.49
Lawrence ~ 21445 17.89 24,77 | 77.36 154.11 153.55
Madison .87 .81 - L.16 1.44 1.16 1.49
Marion .32 43 © W57 4,72 5.38 4,75
Newton .25 .31- o3 2.58 .83 .89
Randolph 3.51 3.36 7&.20 19.72 43,28 42,47
- Bearcy .49 A4 62 .95 «92 .92
Sharp : « 29 .29 1.21 1.40 | 1.89 1.89
Stone .41 .36 .48 w85 .85 .84
Van Buren .39 .32 .62 .58 .73 .83
~ White 3.02 4,32 6.84 15.93 52.45 50,48
Area total 38.73 34.95 55,05 146.39 292,61 303.90
Stephens and Halberg, 1961
Halberg and Stephens, 1966
Halberg, 1972
Halberg, 1977
Holland and Ludwig, 1981

Fh oA OoW

Holland, 1987
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Ground-water withdrawals from the Paleozoic rocks in the l7-county area

have recently declined while withdrawals from Quaternary deposits have con-

sistently increased. Ground-water withdrawals from Paleozoic récks, after
lncreasing for 15 years, peaked Iin 1980 and declined 16 percent between [980
and 1985, With this sharp decline, withdrawals in 1985 fell 9 percent below
thé wilthdrawals in 1975 (fig. 4-~4). 1Iun contrast, withdrawals from Quaternary
deposits in the l7-county area increesed 136 percent over the same period.
Pumpage from Quaternary deposits increased only 4 percent between'1980 and.
1985,

In 1985, 89.0 percent (270.59 Mgal/d) of the water withdrawn in the
17=county area was used for irrigation. Over 99 percent of this water was
- pumped from the Quaternary deposits in four counties along the eastern edge
~of thé‘l7;county area; This 1s the only part of the 17-county area where
significant irrigation occurs; Rural use accounted for the majority of
ground water withdrawn in the remaining counties. Self—éupplied industry
accounted for only 0.5 percent (1,53 Mgal/d) of the ground water withdrawn
in the 17-county area in 1985. Fluctuations in pumpage in each of these
categories over the past 25 years are shown in figure 4-5.

Water—use data for the Ozark Plateaus, which are underlain by consoli=-
dated rocks, are undifferentiated as to source unit, The uncertainty of
source unit occurs because wells in the consolidated rocks are generally
uncased, except at the surface. As a result, water withdrawn from a well

may have been contributed by any unit exposed to the well bore.
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Figure 4-4.--Ground-water withdrawals between 1965 and 1985,
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Ground-water quality in thé Ozark Plateaus in the study area 1s closely
related to the mineral content of the Paleozoic geologic units. The ground
water at shallow depths in the Plateaus is primarily.of the calcium and-
magnesium bicarbonate type (Lamonds and others, 1969} and generally contains
excessive amounts of ifon and is very hard (Lamonds, 1972). Ground water in
the Plateaus is generally usable without treatment for rural, domestic, and
some industrial uses; but requires softening and removel of iron to be made
acceptable for muniéipal supplies and most industrial uses (Lamonds and
others, 1969).

The-Quaternary deposits of ;he Mississippi Alluvial Plain yield a hard
to very hard, caleium magnesium bicarbonate water (Lamonds and others, 1969).
Ground water from these deposits is also characterized by excessive iron con-
centrations. Locally high chloride concentrations have been observed in
ground water from these deposits near Cord and Bald Knob (Bryant and others,
1985).

Ground-water quality datd by geologic unit are listed in table 4-5. The
recommended limits for several of these constituents, as established under
the Safe Drinking Water Act (U.$. Environmental Protection Agency, 1986a;
1986b}, can be found in tables 4-6 and 4-7. The A;kansas Department of Health
uses the National Primary Standards to set State standards fér public water-

supply systems.
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Table 4-5.—Cround-water quality of geologie units

{values are means; °C = degrees Celsius; pcu = plecinum—cobalt units; mg/L = milligrama per iiter;
/L = micrograms per liter; 45 = microsiemens per centimeter at 25 degrees Celsius]

Total Dis- Dis- Dis-

Specific Bicar- Carbo— Cerbonate hard- eolved eolved solved

Ceologlc Temperature Color conductance pH  bonate nate, hardness nees calclum magnesium Zron
unit (°c) (peu} { 18) (mg/L {mg/L {(mg/L as (wg/L (mg/L  (mg/L ( w

as HCO3) as CO4) CaC04) as CaC03) as Ca) es Hg) as Fe)
(00010) (00080) (00095) {00400) (00440 {(00445) (00410) (00900) (00915} (00925) {01046}

Quaternary
system 17.3 5.0 895 7.2 200 _— 168 184 52.2 13,1 2,822
Cretaceous ) 19.0 -—- 695 7.7 450 —_ 368 3190 85.0 42,0 -——
Peleozolc rocka, 16.4 3.3 450 7.3 235 1 187 206 59.0 4.2 43
undifferentlated
Gunter 16.2 4.1 440 7.8 264 [¢] 225 190 42.4 22.6 504
Roubldoux 15.5 5.3 420 7.8 288 o 231 248 50.7 26,3 56
Emlnence Potosi —_ 5.0 450 8.0 255 Q 212 258 34.2 52.5 30
Dis- Sodium Dis- Dls- Dia-~- Dla=- Dis- Die—
aolved absorp— sgolved colved eolved solved amolved DImaolved aolved
Ceologle sodium tion potasslum chlorlde sulfate fluoride silica solida . nitrate
unit (mg/L ratio (mg/L {mg/L (mg/L (mg/L {mg/L  (mg/L residue {mg/L
ag Ma) as X) as Cl) =s 504) as F) as 85107} at 130 °C) ga H)

(00930) (00931) (00935)  {00%40) (00945} (00950) (00955) (70300} (00618

Quaternary

system 23,0 0.75 2.77 A202.5 22.1 0.7 ° 30.4 290 1.46
Cretaceous 32.0 . 70 2.10 8.0 : 56.0 -10 16.0 447 0.
Paleazoic rtocks, 14.8 . b6 2,52 14.8 20.9 .22 11.3 310 I'.52

undifferentlated
Gunter 21.4 1.57 72.4ﬁ 12.1 15.5 $45 9.6 294 1.19
Roubidoux la.4 .55 2.21 11.2 1B.6 .71 8.2 266 2.79
Emlnence Potosl 8.7 .27 1.90 13.2 17.5 .24 9.9 270 .01

4 The median value was 18 mg/L, and more than 75 percent of rhe values atre less than 100 mg/L.
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Table 4-6,~-National interim primary drinking—water rEgulationsl

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

. ) Maximum
Constituent ' concentration
Arsenic b Rt bt 0.05
Barlium- e e e - - -—1
o T N ———— S e 0.010
Chromium——-—————— e i T 0.05
Lead——==m—=m—ww—me - S s - 0.05
M@ T QU Y = = e e e et e e 0,002
Nitrate (as N)—=—=—==-- : - ————— e — 10
Selenium-~————-- T—“"-——————;———————-—“_—“'-"-*‘-“—_-____""f____o.O}
Silver———m-em————— e e e 0.05
Fluoride——m—r e i i o e e -—— ————————— e 4.0
Turbidity—————m e e e 1.5 tu
Coliform bacteria=m——m = e e e e 1/100 mL {mean)
Endrin——=m——————we———— i e —— ———————— e 0.0002
Lindane==—==——=—— o e e 0.004
Methoxychlor e e e e e e 0.1
Toxaphene————————m———r— e e e e e 0.005
2, 4’-;[) —————————————— e e 0.1
2,4,5-TP (silven) ————— e e e e e 0.01

Total trihalomethanes [The sum of the concentrations of
bromodichloromethane, dicromochloromethane, tribromomethane

(bromoform) and trichloromethane (chloroform)] - 0.10
Radionuclides:

Radium 226 and 228 (combined)--~=-—==-==m=—mwe—e—meeee——w-5 pCi/L

Gross alpha particle activity—~-—=—r=mr-—m——mer——— o —15 pCi/L

Gross beta particle activity——-- — 4 mrem/year

lp.s. Environmental Protection Agency, 1986a
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Table 4-7.—National secondary drinking—water regulations1

[Data in milligrams per iiter unless otherwise specified]

. .

la4

Maximum
Constituent level
Chloride - - - 7 =250
Color—mmmrmrr e m e ———— - 15 color units
Coppef - - - -

' Corrosivity —— -— Noncorrosiﬁe
DisSolygd solids- — 500
Foaming agents 0.5
Dy —— 300 ng/L
ﬁanganese e e e e e e e 0.05
Odor 3 {(threshold odor number)
'pH —_— e e e e e e e 6.5-8.5 units
Sulfate - —— 250
Zine - - - 5
IModified from U.S. Environmental Protec;ion Agency, 1986b



SIGNIFICANT WATER-BEARING UNITS

Eminence-Potosi Formations

Geology

These formations are undifferentiated and occur only in the subsurface
at a depth of approximately 2,000 ft below land surface. The Eminence
Formation marks the top of the Cambrian section in Arkansas. These formations
consist of over 300 ft of light-colored, crystalline dolomite with some

assoclated chert.
Hydrology

The Eminenée-Potosi Formations are an important source of ground water in
southern Missourl, but are rela;ively unused in Arkansas because of the ayail—
ability of water from the overlying Roubidoux Formation‘and Gunter Sandstone.
-Only a few wells in the study area are producing from these formations.

Melton (1976) reports a Qell producing from the Eminence-Potosl Formations
in Benton County %ith a yield of é30 gal/min. U.S. Geological Survey files
contain the record of two additional wells in Carroll and Boone Counties,
each with a yield of approximately 260 gal/min. These two wells range in
depth frém 1,400 to 2,100 ft. This informatioﬁ suggests that the Eminence-
fotosi Formatlons can yield uséble amounts of water in the ﬁorthwestern
porticon of the study area in Benton, Carroll, and Boone Counties. Elsewhere,
these formations contain saline water or are inaccessible because of their

great depth,
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Very little information exists concerning exactly which horizons in the
Eminence-Potosi Formations yield water. Melton (1976) maintalns that pro-
‘duction 1s from the Potosi, the lower of the two formations. This assertion
is supported by the.fact that many wells penetrate the top of the Eminence
-without any increase in yield. 1In addition, in southern Missouri,IWhere water
from these formations is heavily used, the Potosi ylelds up Eo 26 times as
much water as the Eminence.

Water levels in wells tapplng the Eminenée—Potosi Forma&ions have Increased
as much as 190 ft between 1981 and 1986. These large inc;egses are indicative
.0f the extreme variabllity in water levels in these.formations.' Depth to water
"ranges from 210 to 450 ft below land surface depending on the altitude of the
well.

All available water-quality data for the Eminence-Potosi Formations are
summarized in table 4-8. The ﬁabulation includes six sample analyses from
Benton, Boone, and Carroll Counties. The limite@ number and distribution of
saﬁples preciudes an accurate evaluation of the ‘quality of water from the
Eminence—Pétosi Formations throughout the whole_study area. However, these
data do indicate that the water quality is good in at least some areas 1n
the northwestern part of the study area. The only constituent exceeding or
approaching National Primary Drinking Regulations (U.S. Environmental Protection
Agency, 1987a) is nitrate. One sample showed nitrate levels at the limit,

10 mg/L és nitrogen, but other samples showed little or no nitrate, indi-
cating that high nitrate levels probably. are local problems that do not

occur throughout the entire extent of the aquifer.
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[Ho. = pumber; ®C-=-degrees Celsius;
/L = micrograme per ‘liter;

Table 4-8.—Emlnence-Potosl Formations ground—watei' quality

peu = platinum—cobalt unite; mg/L = milligrams per lirer;
1S = microsiemens per centimeter at 25 degrees Celefus])

. Total Die- Dia=
. Specific Bicar- Carbo- Carbonate hard- aolved solved
County Temperature ©Color conductance pH _bonate nate hardness neas . caleium magnesium
(°C) (peu) ( \8) (mg/L 28 (mg/L {(mg/L as (mg/L (mg/L  (mg/L
HCO as C0q)  CaC0;) as CaCl,) aa Ca) a3 Mg)
(00010) {00080)  (00095) (00400Q) (00440} (oou.g) (00418) (009003 (00915) (G0925)
Beoton  MNo. samples 0 1 1 2 1 1 1 3 3 2
Hinimum - 5 450 7.6 ° 220 0 184 T180 7.0 21.0
Maxdimum — 5 . 450 7.8 2290 0 184 680 43,0 140.0
Hean _ 5 450 7.7 1220 0 184 347 40.0 80.5
Boone Mo. ssemples 0 1 0 1 1 1 1 -2 1 1
Hinimum — 5 —_ 8.1 290 0 240 120 49.0 30.0
Haximum —_ 5 —_ 8.1 290 0 240 250 49.0 30.0
Hean — 5 —_ 8.1 290 ] 240 185 49.0 30.0
Carroll Mo. samplas 0 0 0 1 0 0 o 1 1 1
Hinipum — — —_ 8.4 —_ -_ - 140 27.0 19.0
Haximum — — — 8.4 - - — 140 27.0 - 19.0
Hean — —_ - 8.4, — — —_ 140 27.0 19.0
Die- Dis- = Sodium Dis—- Die- Dia- Dis- Dis- Dis-
aolved solved abaorp~ @solved solved solved aolved aclved Diseolved golved
County iron _sodium tion potasefum chloride sulfate fluorlde silica solide nitrate
( w/L {mg/L ratio (mg/L (mg/L  {(mg/L {eg/L. (mg/L {mg/L residue (mg/L
a6 Fa) as Ma) as K) as Cl) &5 504) as F) ag 510} at 180 °C) ae N}
(01046) (00930) (00931)- (00935) (00940) (00245) (00950) (00955) {70300) {00618)
Benton Ho. samplea 1 1 1 1 3 o3 2 ! 1 3
Minimum 20.0 2.0 0.4 1.9 21.0 13.0 0.20 9.9 222.0 0.0
Haximum 20.0 2.0 W4 1.9 25.0 19.0 + 38 9.9 222.0 10.0
Hean 20.0 2.0 -4 1.9 22.7 16.0 .29 9.9 222.0 3.4
Boane No. samples 1 1 1 0 2 2 2 1] 1 2
Minimum 40.0 t.0 .3 —_ 2.5 20.0 .20 _— 3iB.0 .01
Maximum 40.0 1.0 .3 —_ 5.0 21.0 .23 — jis.o 5.00
Mean 40,0 11.0 W3 —_ 3.8 20.5 .22 — 318.0 .51
Cartoll Mo, samples 0 1 t 0 1 1 | 0 0 0
Minimum —_ 3.0 vl - 3.5 16.0 .20 - —_ —_—
Maximum —_— 3.0 .1 -_— 3.5 16.0 .20 —_ . — —
Mean — 3.0 . .1 - 3.5 16.0 .20 —_ - -
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Gasconade-=Van Buren Formations

Geology

These Ordovician age formations are undifferentiaﬁed in Arkansas, and

. consist chiefly of light%colorgd, vuggy dolomites with aséociated chert. The
only exception to this desecription is the Gﬁhter Saﬁdstone member at the base
of the Gasconade—Van Buren Formatiﬁns ﬁhich has béén'described as both a
dolomitic saﬁdstpﬁe (Melton, 1976) énd a sandy dolomite (Caplan, 1960). The
Gasconade-Van Buren Formations are from approximately 300 to 600 ft thick
excluding fhe Gunter member, which ranges iﬁ_thickness from 20 to 100 ft

Hydrology

Most of the water withdrawn from the Gasconade-Van Buren interval is
from the basal Gunter Sandstone member. Yields of wells-tapping the Gunter
member ine the study area‘average greater than 100 gal/min, with yields
locally of over 500 gal/min (Melton, 1976). The vuggy dolomites that make
up the rest of the interval yield water in smallgr ﬁuantities (Caplan, 1960).
Recent measurements {1987) indicate that water levels Iin the Gunter Sandstone
range from 14 to 485 ft below land surface (Freiwald and Plafean, 1987).
Water levels vary greatly from year to year in the Gunter. Water-level
changes of over 60 ft occurred Iin three wells in the basin between 1985 and
1986 (Edds and Remsing, 1986). The rate of change of wétér levels also
varies areally. While some wells have water levels almost 100 ft higher in
1986 than 1981, others show declines of over 40 ft during the same 5-year
period (Edds and Remsing, 1986). The variation in water levels is believed

to be related to temporal variations in pumpage from the formation.
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Aﬁalyses ofvsamples from wells penetrating the Gunter Sandstone member
show thaﬁ water in this unit is a hard to veryrhard, calcium magnesium bicar-
-bonéte water. A summary of the available water—quality data can be found in
table 4-9. With the exéeption of the iron concéntrations‘in Baxter County, .
the quélity of ﬁater from the‘duntef is well within the ;imits;established

by drinking water standards.
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Table 4-9.—Gasconsde Pormation, Gunter Sandstone member ground—water quality

[No. = number; °C = degrees Celsius; pev = platinum-cobalt units; mg/lL = milligrame per liter;
/L = mlerograms per. liter; 15 = microsiemens per centimeter at 25 degrees Celpiup]

Total Dig- Dig-

. Specific Blear- Carbo— Carbonate hard- solved aolved
County Temperature OColor conductsnce pH tonate nste hardueas ness calclum siagnesium
(°C) (pcu) (.S} (mg/lL {(mg/L (mg/L as (mg/L (mg/L  (mg/L

. as HCO4) as €03)  CaCO3) mg CeCO3) as Ca) as Mg)
(00010} (00080) (00095) (00400) (00440) (00445) (00410) (00%00) (00%915) (00325) .

Baxter No. mamples i} [+ 0 1 1 0 0 2 2 2
Mlndlmim - — — 7.5 380 — -_ . 260 50.0 33.0 -
Haximum — — — 7.5 380 - —_ 290 60.0 35.0
Hean - —_— _— 7.5 380 — — 275 55,0 34.0
Benton Ho. samplea o 1 Q Q 0 0 1 1 1
Minimum - 5 -— - — — 170 37.0 18.0
Hax lmum —_ 5 — — —_ _ —_ 170- 7.0 18.0
Hean 5 - -_— — -_— —— 170 ar.o "18.0
Boone No. pamples 1 1 2 4 4 4 4 5 [ [
Hinlmum 16.0 2 353 7.3 210 0 170 36 . 33.0 19.0
Haximum 16.0 2 370 8.1 220 0 182 19¢ 42.0 22.0
Hean 16.0 2 362 7.7 215 0 175 . 149 39.3 20.3
Cerroll  Mo. sapplea 0 1 0 2 0 0 5. 2 2
HMinlmum — 5 — 8.2 -_ — - 150 34.0 16.0
Maximum —_ 5 —_ 8.4 —_ _ — 230 48.0 27.0
Hean —_ 5 —_ 8.3 -— —_ - 195 41,0 21.5
Fulton No.. samples k) k] "4 4 2 2 4 4 ] 4
Hinimum 15.0 0 428 7.7 290 4] . 234 23 6.2 1.8
Hax i mum 18.0 2 479. 8.2 320 0 270 250 52.0 28.0
Mean 16,7 1 452 7.9 305 (] 250 ‘186 38.8 21.5
Hadlson  No. aamplea 0 2 0 | 0 (] 0 0 2 1 1
Hlnioum —_ 5 — —— —_ — - 130 34,0 19.0
Maximum —_— 5 —_— —_ -— _ — 160 34.0 19.0
Mean — 3 —_ - — - — 145 34.0 19.0
Marion No. samples 1] 1] 1 0 -0 1] 1 1 1
Minimum L= — 7.7 — -_ — 280 58.0 33.0
Maxloum — —_ — 7.7 —_ —_ — 280 58.0 33.0
Mean - — - 7.7 — — — 280 58,0  33.0
Newton No. eamples 0 2 4] i o] 0 0 3 2 2
Minimum — 5 — 7.5 —_ — -_ 130 37.0 18.0
Maximum — 5 — 7.5 - — — 230 54.0 23.0
Mean — 5 — 7.5 —_ — 177 45,5 20.5
Searcy No. samples 1 a L 1 o] 0 1 1 1 | S
Hinioum i5.0 — 550 7.7 - — 320 180 44.0 £8.0
Haximwum 15.0 — 550 7.7 - — 320 180 44,0 18.0
Mean - 5.0 ! — 550 7.7 -— - . 320 180 44.0 18.0
Sharp No. samples 0 o] 1] 0 (] 0 1) 2 1- 1
Hinlmum — — —_— _— —_ -— — 260 52.0 30.0
Haxioum —_ _— - —_ —_ —_ — 280 52.0 30.0
Hesn - e — —_ — - — 270 52.0 30.0
Stone Ho. samples 0 1 0 0 0 0 Q 1 1 1
Minimum — 10 - - — — — 130 28.0 15.0
Hexlmoum — 10 — —_ — - — 130 28.0 15.0
Mean — 10 — - — - — 130 28.0 15.0
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Table 4-9.--Gasconade Formation, Gunter Sandstone member pround-water quality—Contlnued

Dis— bla- Sodium Dis- Dig- Dis- Dig= - Die- Dis-
solved weolved absorp- solved solved solved solved solved Desolved solved
County iron sodium tion ‘potassium chloride pulfate Fluoride silfca | solide nitrete
( we/L {mg/L  ratio (mg /L (mg/L . (mg/L (mg/L  {mg/L (mg/L residue (mg/L
as Fe) as Wa) as K} as Cl) am 804) as F) 8 Bl03) at LBO °C) as N)
(010463 (00930) (00931) (00935) (00940} (00945) (00950) (00955) (70300} {00618)
Baxter Ho. samples 1 2 2 1 2 2 2 0 1 0
Hinimum 3,600 1.0 0.00 6.1 2.8 14.0 0.20 — 370.0 -
Maximum 3,600 5.0 .10 6.1 3.0 Lu.0 1.00 —_ 370.0 —
Mean 3,600 3.0 .05 6.1 2.9 14,0 . B0 -— 370.0 —
Benton No. samples 0 0 0 Q 1 1 1 0 Q 1
M1 ndmum -~ —_ — — 7.5 16.0 0.32 - — 0.02
Maximum -— -_ - - 7.5 16.0 0.32 -— — .02
Hean — - — — 7.5 16.0 0.32 -— - 02
Boone Wo. eamplea 2 2 2 2 5 4 5 2 1 3
HMitd mum 40 .33 0.10 1.60 1.3 7.70 0.10 - B.50 216.0 0.00
Maximum 1,100 5.4 .20 1.70 9.4 20.00 .50 B8.80 216,0 23
Hean © 570 4.2 .15 1.65 3.7 l4.18 28 B.65 216.0 «11
Carroll  No. samplea 0 2 2 [y} 4 4 3 0 0 2
Hinlmum —_ 2.0 0.10 2.2 11.0 0.20 — L —- 1.10
Maximum - 2.0 .10 —_ 4.0 24.00 .20 —_ — 5.00
Mean — 2.0 .10 _ 3.0 16.00 .20 - —- 3.05
Fulton No, samples 4 4 4 4 4 4 4 4 . 4 1]
Hinimum 0 1.2 0.0 - 0.7 1.6 2.00 0,00 B.40 205.0 —
Maximum 17 170.0 16.00 3.2 74.0 B.20 L40 11.00 453.0 —
Hean a9 43,7 4.00 1.5 20.1 4,45 b 16 9.45 285.3 —
Hadison No., samples 1 [y 0 0 2 2 2 o] v} 2
Hinimum ﬁ2 _ - —_ 3.0 20.00 0.22 —_ -— 0.23
Maximum 2 - _ — 110.0 49,00 3.20 - -_ 4,00
Mean 2 —_ - = 56.5 34,50 1.71 _ — 2.12
Marion Ro. samples 0 0 0 0 1 i 1 Q 4} 1
Hinlnum — - —_— —_ 9.2 7.0 0.20 e — 0.07
Maximum —_ — — - 9.2 7.0 .20 — — + 07
Kean —_ — —_ — 9.2 7.0 .20 - — .07
Rewton Ro. samples 1 0 2 3 3 0 0 3
Hinlmum 70 — — _ 1.6 17.00 0,21 —_ e 0.20
HMaximum 70 —_ — - 12.0 25.00 .B5 — _ .68
Hean 70 — - —_ 7.8 23,13 LAk e - .47
Searcy No..samples 1 i 1 1 1 1 1 1 t . Y]
HMininum 190 53.0 2.0 4,1 17.0 17.00 0.80 12.0 330.0 e
Maximum [30 53.0 2.0 4.1 17.0 17.00 .BO  12.0 . 330.0 —
Mean- 190 53.0 2.0 4.1 17.0 17.00 .80 12.0 330.0 -
Sharp No. samples 0 0 1 2] 2 2 1 0 0 0
Hinimum - "11.0 0.3 — 1.5 3.0 0.20 - — -
Haximum — 11.0 .3 —_ 3.0 16.0 .20 — — —
Mean — 11.0 .3 - 2.3 9. 50 + 20 - — -
Stone - No. samplea 0 0 0 0 1 1 0 0 1
Hinimum —_— —_ — -— 2.5 22.00 0.76 - — 3.40
Maximum - — - —_ 2.5 22.00 .76 —_ —_ 3.40
Hean - — — _— 2.5 22.00 «7b — — 3.40

2 Thia mesn value Included one {10 value that wae chesnged to 5.0.
b This mean value included one ¢0.1 value that was ehanged to 0.05.
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‘Roubidoux Formatioﬁ
Geology

The Roubidoux Format;on, éf Ordovician‘gge, exist;,only in the sub-
.surfacé in the'study afea.~.1t.crops out in southern Missourl and dips to
the south (fig. 4-7). The Roubidoux rénges fgom,approximafely 130 to 455 ft
in thiékness and consists chiefly of dolomité, sandstone, and chert (Caplan,
1960). The top of the formation fangés from 1,100 ft below land surface
near the Arkansgs—Missouri State line to about 3,500‘ft below land surface

at the Boston Mountains escarpment.
Hydrology

Recharge to the Roubidoux occurs primarily in the outcrop area in
Missouri. Thé formation can yield as much as 600 gal/min but generally yields
less than 150 gal/min.

7 The hydrograph of a well éompleted in the Roubidoux Formatiom (fig., 4-~8),
Vlowned by the city of Yellville,‘indicates the cqnsiderable variability of
water levels from year to year. Wéter levels in otﬁer wells completed in

the Roubidoux increased by as much as 18b ft and decreased nearly by as much
as 28 ft between 1985 and 1986. This variability probably results from
éhanges in pumping. Because of the lérge temporal variations in depth to
water-and‘large spatial variations due to topogfaphic relief, the depth to
water can vary greatly. Water 1evels.in the Roubidoux are generally nearest
-(leés than 50 ft) to land surface near the Arkansas-Missouri State line and
deepest (more than 200 ft) in wells tapping thg Roubidoux on the crest of the

Bostoﬁ Mountains.
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Analysis of samples from the-Rbubidbux Formation indicate that the water
is akha;d to very hard calcium magnesium bicarbonate water. A complete sum-— _
mary of the available water quality data can be foqnd in tablé 4-10. One sam-
ple in.Baxter County contained an i;on cdncentration exééeding the ailowable
" 1limit (U.S. Environmental Protection Agency, 1986b), although all other
samples from the Roubidoux haﬁ iron concentra£ions wgll below the limit.
Nitrate concentrations exceeding the allowable limit have been found in ét
least one saﬁple from a well in Marion County, but other samplés froﬁ the‘
Roubidoux have shown little orrno nitrate. This seems to indicate that high
nitrate concentrations in ground water froﬁ the Roubidoux are a local problem.
In general, the Roubidoux Formation will &ield good quality freéhwater in

the northernmost counties in the study area.

Outcropping Paleozoic Units, Undifferentiated
Geology

Paleozoie units ranging in age from Ordovician to Pennsylveanian crop out
in the study area. Almost all sedimentary lithologies are represented but
limestones and dolomites dominate. These units dip to the south and are

overlaln by successively younger units in the direction of dip.
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- Table 4-10,~-Roubidoux Formation ground-water gualicy

-+t [How = number;-°C = degrees Celsins; pcu-= platinum—cobalt unite; mg/L = milligrams per liter;
bg/L = micrograms-per liter; - ¥S = microeiemens per centimeter at 25 degrees Celalius)

. Total Dle— Dig=-
Specific Bicar- Carbo- Carbenate hesrd- 8¢lved dolved

County Temperature Color conductance pH bonate - nate hardness uess calcium magnesiunm
(°c) {pcu) { ) (mg/L as (mg/L {mg/L as (mg/L (mg/L  {mg/L

HCO3)  as CO3)  CaCO3) ss CaC03) as Ca) aa Mg)
€00010) - (00080) (00095) (00400) (00440) {00445) (00410) (00900) (00915) (00925)°

Baxter No. samples . i} 2- Q 0 i} i} & 2 3
Hinimum —— "5 — — — — -— 100 30.0 6.8
Maximum — - 20 — — — — — 400 51.0 21,0
Hean — 13 — —~— — — - 223 40.5 . 15.6
Benton No. samples 0 o 1 0 D 4] 2 2 2
Minimum —-— — —_ 8.4 — -_ — 110 43,0 1.0
Maximum - —— — 8.4 - -_ — 190 43.0 21.0
Mean - — —_ B.4 — -_ - 150 43.0 11.0
Boone Ho. samples 0 0 3 3 3 3 3 3 3
Mintmum — — — 7.3 1M 0 190.0 210 45.0 25.0
‘Maximum —— - -—_ 8.1 310 0 250.0 470 50.0 23.0
Mean — —_ — 7.8 217 0 227.3 310 48.0 46,0
Carrpll  No. eemples 0 1 0 I 0 o 0 2 2 2
. Hinimum —_ 1 — 8.3 —_ — — 250 54,0 28.0
Maximum _— 1 —_ 8.3 —_ _ _— 280 58.0 34.0
-Mean - 1 - 8.3 —_ —_ _ 265 56.0 31.0
Fulton . No. zamplea 3 2 [ 4 3 3 3 ] 4 4
Hlnipum i5.0 0 380 7.3 270 0 180.0 190 38.0 22.0
Maximum 16.0 ! 439 7.8 300 0 242.0 240 48,0 35.0
Mean 15.5 1 422" 7.5 287 0 214.3 223 42,5 27.8
Izard No. samples o 1 o |\ 1 4] \] 0 2 .2 1
Minimum - 5 — 8.4 - —-— — 270 7.3 33.0
Maximum — 5 — B.4 _ — -— 300 55.0 33.0
Mean — 5 — 8.4 - — — 285 31.2 33.0
Hadleou No., esnmples o 1 1 1 1 1 1 1 1 1
Minimum : 1 402 8.1 240 0 197.0 140 31.0 14.0
Maxlmum —_ 3 402 8.1 240 0 197.0 140 31.0 14.0
Mean 1 402 B.1 240 0 197.0 140 31.0 14,0
Marlon Ho. samples i) 3 2 3 1 1 1 & 3 2
Minimum | — 1 10 7.4 370 o 301.0 290 58.0 35.0
Maximum —_ 20 634 7.8 370 0 301.0 390 79.0 3%.0
Mean — : 9 322 7.5 370 o 301.0 330 69.0 37.0
Newton ¥o. samples 0 1 0 1 0 0 0 3 1 §
Hinlimum - 5 —_ 8.3 - - -_— 110 32.0 14.0
Haximum — 5 —_ B.3 -_ — — 140 32.0 14.0
Mean - L — 8.3 ~ — — 127 32.0 14,0
Randolph Ho. asmples 0 4} 0 0 0 0 0 [ 0 (]
Minimum — —_ — — —_ - - 320 — ~=
Haxipoum — - — _— — - —_— 320 - —
Mean - —_ — — - — -_ 320 — -
Seatcy No. samples 1 2 2 2 2 2 2 2 2 2
Hindmum 15.5 0- 478 7.3 250 0 207.0 230 67.0 4.9
Heximum 15.5 7 487 7.5 2%0 4] 239.0 250 91.0 16.0
Mean 15.5 4 483 7.4 270 0 223.0 240 79.0 10,5
Sharp No. samples Q 2 I 2 o1 1 1 4 3 4
Minimum — & 502 7.9 330 4 272.0 260 46.0 7.6
Haximum —-— 5 502 8.5 330 0 272.0 380 76.0 46.0
Hean -— 5 502 8.2 330 0 272.0 300 61.7 30,4
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Table 4-10.—-Boubidoux Formatfon ground-water quality—Continued

Dig- Ple— Sodium Dls~- Disg- Die— Dis- Dig-— Dlg—
golved  solved absorp- solved aclved aolved golved solved Dicaolved golyed
County iron sedivm tion potesglum chloride sulfate fluoride silica solids nitrate
( m/L (og/L ratio {mg/L - (wg/lL f{og/L (mg/L  (rwg/L  (mg/L residue (mg/L
as Fe) aa Na) as X) 8g C1) as S04) - as F)} as S102) =t 180 °C) s N)
(0lo46) (00930) (00931) (00935} (00940) (00945) (00950} (00955} {70300) {00618)
Baxter No. samples 1 t 1 0 5 4 4 0 0 2
’ . Hinimum 300 58.00 3.00 — 2.0 - 1.0 0.20 — — 0.20
Haximum 300 58.00 3.00 —_ [0.0 52,0 2.00 _ — .74
Mean 300 58.00 3.00 — 4.6 25.0 -90 —_ — a7
Benton ¥o. aamples 0 1 1 0 2 2 2 0 I 1]
Hinimum —_ 8.00 0.30 —_ 4.0 13.0 0.22 - 202 -
Maximum — 8.00 «30 —_ 7.0 18.0 - 51 — 202 -
Hean ~° —_ 8.00 .30 _— 0.5 15.5 .37 — 202 ——
Boone No. samples 0 k] k] 0 3 3 o3 0 0 !
Hininum - 1.50 0.00 — 2.0 11.0 0.20 - —_ 0.%0
Maximum — 11.00 «30 — 5.0 40.0 W25 - S— =90
Hean —_— 7.50 .20 — 3.5 23.7 .21 b -_— 90
Carroll Ho. ssmples 0 1 1 0 2 2 2 1 2
Minimum —_ 2.00 0.00 -— 2.3 11.0 0.20 -— 337 0.04
Mg ximum - 2.00 .00 —_ 10.0 32.0 +25 —_ 337 2,30
Hean — 2.00 .00 —_ 6.4 21.5 .23 —_— 337 .17
Fulton No. samples 3 4 & 4 4 4 3 i 4 0
Hinimum <10 1.50 0.00 1.3 B . 1.2 0.00 B.5 185 -
Haximum 90 C .90 | .10 1.9 3.3 1.4 .00 11.0 298 -
Hean a34 1.73 .05 1.6 2.t 1.8 b 03 10.2 237 —_—
Tzard No. samples 0 1 1 0 2 2 2 0 0 I
’ Hinimum — 2,00 0.00 — 1.0 2,0 0.2 - — 0. 14
Maximum — 2.00 .00 —_ 2.0 13.0 .2 —-— —_ 14
Mean — 2,00 .00 | 1.5 12.5 .2 —_ — .14
Madison No. mamples 0 I 1 1 1 3 t 1 1 i
Minimum _ 36,00 1.00 5.2 7.7 4.0 1.2 7.9 214 0.0
Maximum _ 36,00 1.00 5.2 1.7 14.0 1.2 7.9 214 .0
Yean — 36.00 1.00 5.2 7.7 t4.0 1.2 7.9 L4 .0
Marion No. samples 2 1 1 i 5 3 3 1 1 4
Minimum 10 2.50 0.10 3.4 2.5 8.0 0.0 B.5 360 0.05
Maximum 20 2.50 .10 3.3 10.0 22,0 2.0 8.5 360 | 29.00
Yean 15 2,50 -10 3.8 7.2 16.3 .7 8.5 360 9.41
Newton No. mamples 2 1 1 0 3 3 3 0 3
Hiniwum 1 100.0 4.0 -— 41.0 34.0 2.5 — - 0.40
Maximum 110 100.0 . - 4.0 —_— 12¢.0 44.0 3.2 —_ —_ W45
Mean 56 100.0 4.0 — 69.0 38.13 2.9 — —_ 242
Rsndolph No. samples 1 0 0 0 i 1 1 0 0 1
Minimum 3 — — — 10.0 - 25.0 0.2 —_ — 4.0
Haximum 30 — —-— —_ 10.0 25,0 .2 -_ — 4.0
Mean 0 - — — 10.0 25,0 .2 - —_ 4.0
Searcy No., nmamples L ¥ 2 2 2 2 2 2 2 2
Hinlmum 10 5. B0 0.20 1.0 5.5 16.0 0.1 0.8 286 0.11
Haxiwmum 10 13.00 A0 2.3 11.0 36.0 -8 9.0 294 .72
Hean 10 9. 40 .30 1.7 8.3 26.0 .5 4.9 290 42
Sharp No. msamplea 1 2 2 1 4 4 4 1 1 4
Hinimum 30 1. 10 0.00 1.2 1.0 10.0 0.0 8.7 237 0.03
Haximum 30 2,00 .10 1.2 6.2 12.0 . 2.0 8.7 287 8.00
Mean 30 1.55 .05 1.2 4.1 11.3 ) 8.7 287 2.65

8 This mean value includea one (10 value that waa changed to 5.0.
b This mean value includes two <0,1 values that were changed te 0.05,
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Hydrology

Ground water in these surficialluuits dccurs mostly in secondary openings
such as fractures, jolnts, bedding plénes,_and salugion channels. - These
sécondary openings are generally larger and more numerous near thg surface.
Consequently, the quantity of ground wate? in these units generally decreases
with depth {Lamonds, 1972). Wells in these units are geﬁerally less than
300 ft deep and yield less than 10 gal/min. The yield of a well deperds on
the number and size of openings penefrated By the well bore.- Tﬁe depth to
water ranges from 5 to 25 ft below land surface and fluctuates primérily in
response to varlations in precipitation. ﬁo long—term.water—level declines
have been observed. Water levels In these units form & subdued reflectién of
the land surface, and are closest to the land surface in the valleys {(Lamonds,
1972).

Ndmerdﬁs perennial springs Issue from the limestone formations, primarily
the Boone Formation, in the Springfield—Saiem Plateaus. Discharges from the
springs range from nearly zero to several hundred gallons per minute. The
largest spring is Mammoth Spring which has an average discharge of 330 gal/min
and is used as the source of water for the town of Mammoth Springs. Twenty
springs in the study area have average &ischarges greater than 450 gal/min.
Many of the smaller spfings haverbeen developed as water supplies for rural
homes or for livestock. In addition, the dischgrges from the many springs
provide the sustalned base flow for several streamé in the_Study'area; most

notably the Spring River, Strawberry River, Kings River, and Buffalo River.
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The outéropping Paleozolc units yield a hard to very hard, calcium bicar-
bonate water. The quality of this water varies with the lithology of the
units, but the water 1is generally suitable for most uses. Ground-water
quality also varies spatially within the units, Local cpncentrations.ofr
‘dissolved éolids, nitrate, chloride;'irén, and sulfate may exceed allowable
limits in some areas within the study area. Low pH values and color are
froblems in other areas. These problems are all of a locai nature. In ﬁost
areas, the quality of water from‘these units is well within the limits estab-
lished for drinking water standards. - Additionél‘quality data are summarized

in table 4-11.

Nacatoch Sand

Geology

The Nacatoch Sand crops out along the Fall Line and underlies the
Quaternary deposits in the eastern part of the study area. The formation
dips to the southeast at the rate of about 40 ft/mi (Lamonds and others,
1969). The Nacatoch Sand consists chiefly of medium—-grained glauconitic

sand and is as much as 300 ft thick.
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" Table 4-11.~~Outecropping Palenzoic upits ground—water quality

[¥o. = number; “C = degrees Celsius; pcu = platinum~cobalt units; mg/L = milligrams per liter;
/L = micrograms per liter; iS5 = microsiemens per centimeter at 25 degrees Celslus]

. . ) . Total "~ Die- Dis-
. Specific Bicar- Carbo= Carbonate hard- solved solved
County . Temperature Coloer conductance pH bonate natg hardness nesn calcium magnesium
(°c) (peu) ( 1s) - (mg/t.  (og/T  (mg/L aa (mg/L (mg/L  (mg/L

- . g8 HCOq)} ma CO3) CaCO3) ma CaCO3) as Ca) as Mg)
(00010) (00080) (00095) (00400) (00440) (Q0445) {(00410) (00900) (00915) (00925)°

Baxter No. samples 1 .1 1 2 1 1 1 3 3 3
Minimum 19.0 3 %32 7.4 370 40 in 290 56.0 37.0
Haximum 19.0 3 932 B.7 370, 40 371 520 92.0 71.0
Hean 19.0 3 932 B.1 370 40 a1 383 70.3 50.3.

Boone " No. sanples 118 1 118 118 69 69 115 T 118 117 147
Hind mum i1.0 5 132 6.2 55 0 45 51 _ 18.0 0.8
Meaximun 24.0 5 790 8.2 410 1] 338 390 120.0 50.0

Mean 15.7 5 417 7.3 200 4] 172 197 60.6 10.9

Carrell No. samples 2 0 2 2z -1 1 2 2 2 2
Hinimum 17.0 = - 478 7.0 230 o 192 220 58.0 18.0
Maximum 22.0 -_ 480 7.5 230 o] 202 220 59.0 19.0
Mean ' 19.5 -_ 479 7.3 230 o 197 220 58,5 - 1B.5

Cleburne No. samples 1 i 1 1 1 1 1 ' 1 1 1
: M1nimum 16.5 5 3t 6.3 20 0 16 120 33.0 10,0
Mex1mum 16.5 5 311 6.3 20 0 16 120 330 10.0
Hean 16.5 5 3l 6.3 20 0 16 120 33.0 10.0

Fulton -Wo. samples 2 2 2 2 1 1 2 2 2 2
HMlnimoam 20.0 1 364 6.7 230 0 180 190 39.0 22.0
Haximum 21.0 3 370 7.8 230 0 185 190 41,0 23.0
Hean 20.5 2’ 367 7.3 230 0 183 190 40.0 22,5

Independance Wo. aamples 14 17 18 P18 18 18 18 18 18 18
Hinimum 14,0 0 21 5.4 2 0 2 4 0.5 0.3
Maximum 17.0 10 3,320 B.5 610 15 502 550  100.0 72.0
Mean 15.9 4 492 7.2 190 1 158 L4z 40.0 11,5

Izard Ho. samplea 4] o o i o] 0 L} 2 1 1
’ Hinimum — — L —_ 8.6 — — — 190 46.0 24.0
Maximum - — — 8.6  — — — 210 - 46.0 24.0
Hean - -_— — 8.6 — 200 46.0 24.0

Jackaen No. aamples 1 1 1 1 1 1 [+} 1 1 1
Minlmum 15.5 2 32 5.9 6 0 270 110.¢ 0.3
Maximum 15.5 2 32 5.9 6 0 —_ 270 110.0 .3
Hean 15.5 2 32 5.9 6 0 — 270 110.0 +3

Lawrence No. samples 4 5 4 4 4 4 ] 5 3 5
- Hinlmum 17:0 0 530 6.9 410 0 335 230 53.0 24.0
Haximum 2l.5 - 30 700 7.3 500 0 408 420 100.0 40,0
Hean 20.3 ' [} 614 7.1 450 0 368 350 79.6 36.2

Newten No. samples ~ 0 1 1] 1 0 ¢] 0 2 2 2
Minimum — 5 - 8.3 — —_ — 140 48.0 3.9
Maximnun — 5 — B.3 — —— —_ 150 50,0 7.0
Mean — 5 C— 8.3 — —_ - 145 49.0 5.5

Randolph No. aampies 8 8 8 8 7 7 8 8 -8 8
. Minimum 18.5 0 470 T 6.9 330 o 272 280 64.0 30.0
Maximum 23.5 0 780 7.4 470 0 560 500  100.0 5%9.0

Mean 20.9 0 580 7.2 414 4] 368 71 80.9 41,1

Searcy No. semplen 1 3 3 3 3 3 2 3 2 3
Hinimum 15,0 5 585 7.5 240 0 197 48 9.8 5.7

Maximum 15.0 7 2,840 8.2 1,720 0 284 400 88.0 43.0
Hean 15.0 6 1,405 7.8 770 0 241 246 59.9 22.9

Sharp Ho. samples 2 1 2 2 2 1 1 2 2 1
Minlmum 9.0 7 419 7.4 200 0 251 190 45.0 11.0
Maximum 15.0 7 457 7.5 ilo [+ 251 250 g2.0 18.0
Hean 12.0 7 438 7.5 255 0 251 220 63.5 14.5

Van Buren Mo.-samples 1 1 1 1 1 1 - 1 1 1
HMlnlmum 19.0 0 202 6.6 120 0 49 75 15.0 9.1

Max {mum 1g9.0 o 202 6.6 120 o 99 - 15 15.0 9.1

Hean 19.0 0 202 6.6 120 0 %9 15 15.0 9.1

White No. samples 17 1 17 2 1 1 1 2 2 2
Mlnimum 17.0 3 62 6.6 86 0 71 54 11.0 6.5

Heximun 22.0 3 1,260 6.8 86 0 ¥l 120 34,0 9.5
Mean 18.7 3 500 6.7 86 0 71 B7 22.5 8.0



Table 4-11.—0utcropping Paleozoic unlte ground-weter quality—Continued

1.5, 1.0,
Thla mean
Thia mean
This mean
Thia measa

rAan o

and 2.0, reapectively.

value ineludes
value iocludes
value includes
value lncludes

one <1.0 vlaue that was
17 wvaluea  of <3.0 whleh
16 values of <0.1 which
6 values of <0.04 which

chenged to 0.5

were chenged to 1.5,
were changed to 0.05.
were chenged to 0.02.
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Dig~ Dis- Sodium ‘Dle=- Dia- Dig~ Pla- Dis— Dis-
golved salved absorp— solved solved aolved solved dolved Dissolved ‘solved
County iron godium tion potagaium chloride aulfate fluoride silica solide nitrate
( w/L  (mg/L ratio (mg/L {mg/L  (mg/L {mg/L {mg/L ({mg/L residue {mg/L
ag Fe) ag Wa) aa K) ag C1) ag §04) sa F) as 5109 at 180 °C) as N}
(0I046) (00930) (0D931) {00935) (00940) (00%45) {D0950) {00955) - (70300) {00618)
Baxter No. samples 1 2 2 1 3 k| 2 1 1 1
Hinlmum 150 2.0 0.00 0.90 1.0 9.0 0.20 10.0 612 3.20
Haximum 150 20.0 0.40 .90 25.0 120.0 .20 10.0 612 3.20
Hean 150 11.0 0.20 .90 10.3 46.2 «20  10.0 612 3.20
Boone No. semples 102 117 117 117 118 118 2l 20 20 %8
Hinimum 1 1.0 0.00 0.05 0.5 1.5 <0, 10 8.7 0 <0.04
Haximum 440 24.0 0.80 %.30 81.0 75.0 90 14,0 345 11.20
Hean a1 - A4 0.15 bz, 13 7.6 14,8 4,11 10.3 199 €1.6
Carroll Ro. semplea 2 2 2 2 2 2 ‘0 0 0 2
Hinloum 4 6.1 0.20 3.50 6.0 17.0 - - —_— 2.01
Maximum 8 6.4 0.20 3.50 B.7 17.0 - - — .24
Hean [} 6.3 0.20 3.70 T.4 17.0 - - —_ 2.63
Cleburne No. eamplea 1 1 1 1 1 2 1 1 1 1
Minimum 0 4.7 0.20 0.50 2.8 110.0 0.10 10.0 228 0.23
Maximum. 0 4.7 0.20 + 50 2.8 110.0 .10 10.0 228 .23
Megn 0 4.7 0.20 .90 2.8 110.0 .10 10.0 228 +23
Fulton Ho. samplce 2 2 2 2 2 2 2 2 2 t
Minimum 4 1,2 0,00 1.4 1.4 0.4 0.10 7.9 i81. 1.30
Maximum 1,300 2.0 0,10 1.8 4.1 1.4 10 11.0 199 1.30
Hean 652 1.6 0.05 1.6 - 2.8 9 +10 9.5 190 1.30
lndependence No. samples 3 17 17 17 17 17 17 17 1] 18
Minfmum 20 1.3 0.10 0.20 0.5 0.0 0.00 4.8 24 0.00
Meximum 200 640.0 21.00 16,00 270.0 1,000.0 .90 24.0 2,480 4.70
Mean 107 5641 2.22 3.60 30.0 6644 .21 11,8 336 1.1t
1
Izard . No. sapples 0 1 1 0 2 2 1 0 0
: Minlmtim - 54.0 2.00 - 5.0 1.0 0.20 — - —
Maxlmum - —_— 54.0 2.00 —_ 9.2 3.0 .20 —_ - —-—
Mean -_ 54.0 2,00 - — 7.1 T 2.0 .20 — - _
Jackson Ro. gamples R -1 1 1 1 1 1 1 0
Hinlmum —— 2.0 0.10 1.10 4.5 1.2 0.900 12.0 27.0 -
Maximum _ 2.0 +10 1. 10 4,5 1.2 S0 12,0 27.0 —
Mesn —_ 2.0 .10 1.10 4.5 1.2 00 12,0 27.0 -_—
Lawrence Ho. amamples 1} 4 4 ] 5 5 5 4 § 5
Hi ninum - 1.3 0.00 1.00 1.4 1.0 0.10 %.1 345 0.00
Haximtm —_ 6.7 .10 740 20.0 14,0 <30 17.0 433 1.86
Hean _ 3.5 .08 3.13 6.8 8.7 .20 12.5 386 +63
Newton No. gamplea \] 2 2 4] 2 2 2 i} 0 1
Hinimum —_ 7.8 0.30 —_ 6.5 7.0 0.20 _— —_ 0.25
Maximum — 21.0 .80 - 7.0 10.0 .20 —_ -_ .25
Hean . —_ 14.4 255 . —_ 6.8 8.5 + 20 - —_ +25
Randolph No. samples 1 8 a a a 8 3 8 8 7
Hininmum 200 3.1 0.10 0.90 1.4 1.0 0.10 11.0 324 0.38
Maximum 200 13.0 W30 3.40 26.0 21.0 L300 20,0 532 4.70
Mean 200 6.1 .15 1.74 10.4 7.9 18 13.4 98 2.30
Saarcy No. aamples k] k] 3 3 3 3 3 3 22 2
Minimum 0 11.0 0.20 1.60 17.0 10.0 0.50 2.3 387 0.07
Haxlmun 40 700.0 45.00 22.00 100.0 100.0 3.00 9.4 1,770 .09
Hean 27 241.7 15.20 8.43 45.0 68.7 1.33 5.2 878 .08
Sharcp No. samplea 1 2 2 2 2 © 2 2 2 2 1
Minimum 0 1.5 0.00 .00 1.5 44 0.10 9.5 238 0.14
Meximum 0 12.0 .40 1.60 17.0 21.0 .10 2.9 261 «14
Hean 0 6.8 » 20 1.30 9.3 12,7 + 10 9.7 250 .14
Yan Buren No. samplea 0 1 1 1 1 1 1 1 1 1
Minimum —_ 13.0 0.70 1.00 1.6 4.2 0.20 15.0 121 0.11
Maximum - 13.0 .70 1.00 1.6 4.2 .20 15,0 121 W11
Mean — £3.0 70 1.00 1.6 4.2 «20  15.0 121 W11
White No. aamples 2 2 2 1 17 2 1 1 2 1
M1inimum 0 12.0 0.70 1.50 5.0 3.4 0.20 25.0 108 0.43
Maximum 860 34,0 1.00 L.50 260.0 3.4 .20 25,0 217 243
Meen 430 23.0 .85 1,50 56.0 3.4 . 20 25.0 163 4]
2 Thia mean value includes two {3 values, two <2 values, and two <4 values which were changed to



Hydrology

The importance.of the Nacatoqh'Sand 1s in its potential as a source of
good quality waﬁer. Little is kﬁown concerning_the hydrologic characteristics
of the Nacatocﬁ_Sana in the study area, but é study by Boswell and others
(1965) Indicates that the formation may be a potential‘gource pf water 1n the
easternmost countles in the study area. The Nacatoch ylelds substanfial
amounts of water in eastern Clay county. Lamonds and others (1965) suggest
fhat a well drilled in Wacatoch downdip from.ﬁhe outcrop area would be artesian
and could yield several hundred gallons per minute.

The Nacatoch Sand is not uéed as a source of ground water in the study
area except for domestic wells in its small outcrop area. However, east of
the study area, in eastern Clay County, ghe Nacatoch is used extensively as
a source of water for public supply.

Litfle is known concérning the quallity of water in the Nacatoch Sand,
but south of the Lawrence-Jackson County line water in the Nacatoch is hiéhly
mineralized. Electric logs indicate dissolved-solids concentrations are over

3,000 mg/L in Jackson County (Petersen and others, 1985),
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Quaternary Deposits

Geology

The Quaternary deposits in the study area crop out east of the Fall Line
and range in thickness from zéro at “the Fail Line to as much as 155 ft thick
.at the eastern edge of the basin (Albin and others, 1967). These.depositﬁ
are chiefly composed of silt and.clay to a depth of about 30 ft:below land
sufface, and of sand increasing in coarseness to gravel from the bottem of

the clay cap to the base of the unit.
Hydrolegy

Recharge to Quaternary deposits is principally from precipitation. .Wells
in Quaternary deposits commonly yield approximatély 1,000 gal/min, but yields
as high as‘2,500 gal/min have been reported.

" Water levels in these deposits fluctuate from year to year due to climatic
effects, but over a long period of time appear to be relatively constant. |
Water levels are generally less than 20 ft below land surface. The potentiometric
surface in the Quaternary deposits 1Is shown in figure 4-9.

Use of water from the Quaternary deposits in 1985 totaled 278.45 Mgal/d
(fig. 4~10). This is over ten times the use in 1965 (25.45 Mgal/d)}., Almost
all of this water was withdrawn for irrigation and rural use. ' The curreﬁt
withdrawal rate appears to have little long-term effect on water levels in

the Quaternary deposits in the study area.
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The Quateroary deposits in the study area yield a ha;d_to‘very hard,
calcium magnesium bicarbonate water. Water—quality data for wells tapping
Quaternary deposits are summarized in table 4-12. Tron concentratlons of;en
exceed the allowable limit, and in some limited areas dissolved solids,
nitrate, chloride, and sulfate concentrations may also exceed limits. The
water from these deposits is unsuitable'far public—supply uée without treat-—
ment, but it is commonly used without treatment for domestic supply, irriga-

tion, aquaculture, and some industrial purposes (Lamonds and others, 1969)..
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- . ' ’ Table §-~12.—Quaterunary depositla ground-weter qL‘lalitz
[¥o. = number; °¢ = degreea Celsius; pcu = platinum-cobalt unite; mg/L = mllligroms per liter;
. /L =-picrogrsms per liter; M5 = microalemens per centimeter at 25 degrees Celeiua]

- . Total Dis- Die-

Specific Blear—- Carbe— Carbonate hard— aolved solved

County Temparature Color conductsnce pH bonate nate hardness neasa calefum magnealum
(°C) (pcu) { us) (ng/L  (og/L (mg/L as (mg/L (mg/L  (mg/L
88 HCO3) ss CO3) €aCO3) 28 CaCO3} ma Ca) as Mg)
{00010) (00080) (00095) (00400) (00440) (00445) (00410) (00900)  €00915) {00925)

Clay No. samples ] 7 - 10 9 ) .9 9 g 8 B
i Minimum 15.0 1 tag 7.1 66 0 54 56.0 L5 4,5
Maximum 16.5 10 694 7.8 290 [} 238 T 230.0 69 15.0
Mesn 15.6 5 kE] 1.4 200 0 163 159.5 48 9.7
Greene Ho. samples o 2 0 o 0 0 - 0 ] 0
Hinimum 15.5 — 420 - -_— _ —_ _ — _
Maximum 15.5 —_ 500 —_ — - — —_ — —_
Mean 15.5 - 460 — — - - —_ — —
) Independence No. gamples 15 4 15 5 5 5 & 4 4 4
- Minimue 15,0 0 30z 6.8 110 [} ar 98.0 25 8.6
Maximum 13.0 5 2,750 8.0 360 e} 292 ©360.0 .89 33.0
Mean 16.2 2 854 7.4 282 [} 224 244.5 45 20.1
] _ Jeckaon Ho. samples 28 . 16 32 25 24 23 24 22 21 21
Hinimum 15.5 0 128 6.5 28 0 . ek} 55.0 11 6.6
Haximum 18.5 8 600 8.0 300 [} 244 270.0 78 19.0
Mesn 16.5 k] 381 7.3 176 0 161 161.9 47 10.9
Lewrenca No. gamples 19 16 28 22 20 20 21 20 20 20
Minimum 15.0 0 263 6.7 120 1] 100 130.0 a7 7.1
Haximum 23.5 a0 1,030 8.0 450 0 369 530.0 150 45.0
Mean 17.3 ? 472 7oh 252 0 206 231.5 67 15.8
Randalph No. aamples 12 ] il a ) 9 9 9 g 9
HMinimum - 14.5 1 170 } 6.2 30 [} 25 50.0 12 4.8
Haximum 22.5 7 460 7.9 270 0 221 210.0 64 19.0
Hean 17.1 3 348 7.1 169 o 138 148.6 40 11.6
White No. samples 46 10 48 11 11 11 1 1l 11 -1
Minimum 16.0 3 66 5.1 [} 0 5 17,0 4 0.8
Maxlmum 25.0 13 10,200 8.2 450 0 366 600.0 150 53.0
Heen 18.5 6 1,793 6.9 177 0 145 194.6 51 15.8
Hoodruf £ No. samples 2 1 3 3 R | 3 3 . k] 3 k]
Minimum 17.0 13 143 6.7 68 o 56 .~ 58.0 .16 4.5
Maxlmum 17.0 13 207 7.7 120 ] 97 T 99.0 29 6.4
Mean 17.0 13 166 7.3 BB 0 72 73.7 21 5.4
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Table 4-12.—Quaternaty deposite ground water quality—Continued

Ps-  Die- ' Sodium  Dis- .Dis-  Blg-  Dis~  Die- Dis-

golved golved absorp— -solved oolved eolved solved sgolved .Diesolved solved
County iran sodium tion potassium chloride sulfate fluorlde silica - sgolide nitrate
R (" /L (mg/L ratic” {mg/L (mg/L {mg/L (mg/L (lﬂg/L (mg/L reeidue (og/L
as Fe) ae Na) 88 K) an C1) a8 S04) 88 F) as $103) 180.°C) as H)
(01046) (00930) (00931)° (00935} (00940) (00945) {00930) (00955) .(70300) {00618}
Clay Ho. samples: 7 8 . a 8 B 8 8 B g 6
. Miniwum 20 4.6 0.20° 1.40 2,70 0.0 0.00 14,0 114 0.00
Haximum 5,000  54.0 .2.00 3.10 74,00 - 36.0 .20 40.0 406 L)
Mean 2,653 19.5 W74 ©2.36 20,721 12.5 215 28,9 238 . 08
Greeoe Ho. sampleg 0 0 4] . 0 4] 4] o 4] 0 0
Minimumn -—_ - — - _— — — e — —
Maximum —_ — - — - — — — - -
Hean — -_ — — -— _ ~ — bl -
Independence Ko. samples 3 4 4 ] 14 4 4 A . 4 k]
: Minipum . 10 5.0 0.1 7 - 0,80 5.50 10.0 ¢. 10 15.0 : 177 .00
Hoximum 4,700 430.0 10.00 21.00 700,00 3.0 1.1¢ 22.0 - 1,460 2.10
Mean 2,170 116.8 2.85 7.83 142.25 16.3 .43 18.5 564 1.02
Jackson . Ma. aamples .20 2] 21 21 26 22 21 21 23 18
. Hinfmum 30 6.0 0.20 1.00 . 2,50 0.0 ¢. 00 8.7 . 157 0.00
Haximum 20,000 29.0 1.00 4.50 35.00 65,0 <30 46.0 N .- A 8. 60
Hean 4,262 13.9 © .50 2,11 10.31 20.3 17 336 243 1.06
Lawrence Mo, gemples 20 23 20 20 23 20 0 . 20 23 14
Hindoum 20 3.7 0.10 1. 10 1.10 1.6 ¢.00 . - 6.4 -178 0.00
Haximum 13,000 42.0 1.00 21,00 70.00 270.0 +40 42.0 737 10.00
Hean 2,458 -13.3 .38 310 14.05 34,3 .16 3.2 jllr - .78
Randolph ¥o. wamples 9 B 8 "8 9 9 8 8 8 [
Hinimum o 6.9 ° 0.20 1.00 2.50 1.8 .00 19.0 153 ¢.00
. Maximnum . 20,000 27.0 1,00 - 3.80 28,00 43.0 .20 43.0 316 6.10
Hean 4,943 12.8 + 51 1 1,74 14,02 14.8 - 10 32.% 227 2.08
White Fo. asmples 11 11 1 3 48 - 11 3 : 11 11
Hinioum 0. 5.1 0.50 2.50 4,80 0.6 0. 10 5.6 48 0.00
Haxlmoum 620 100.0 . 3.00 3.7¢ 3,000.00 10¢.0 .20 25.0 1,010 38,00
Hean 116 - 42,4 1.46 .07 492,62 21.9 +13 15.5 376 3.79
Woodruf £ Ho. somples - 3 B 3 3 3 3 k| 3 3 3
Hinlmum 140 had 0.20 1.00 '2.50 8.2 0,00 21.0 112 0.02
Haxlmum 350 7.0 W30 2,40 4,20 12,0 .30 43,0 152 W14
Hean 280 5.3 . 27 1,93 3.07 10.1 .13 0.7 125 .07




Future Ground Water Use {Corps of Engineers)

Ground water use is predicted to increase during the period 1985 to
2030. Overall ground water use is projected to increase 90 percent, from

- 303.9 million gallons per day to 576.9 million gallons per day. 'The ground

water use -category predicted to increase the greatest is irrigation which will

increase from 270.6 million gallons per day td 503.1 million gallons per day

or an increase of 86 percent. The ground water use category with the greatest

percent increase is public supply category which is projectéd to have a 261
percent increase during the periocd 1985 to 2030. See Table 4-13 for the
ground water use projections in the Upper White River Basin.

Public Supply use of ground water is projected to increase to 22.2
million gallons per day by 2000 and 36.8 million gallons per day by é030.
fhis is an overall increase of 261 percent. The aquifers providing the
increaseé public supplies will be the Roubidoux Formation-Gasconade
Dolomite-Gunter Sandstone aquifer and the Quaternary aquifef to a lesser

extent. Due to the expense of drilling deep wells to reach high yield

formations in the Interior Highlands, a greater duantity of surface water will

be utilized to meet the basin'’s need.
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TABLE 4-13 GROUND WATER USE PROJEGTIONS
Use 19851/ 20002/ . 20302/

Public Supply 16.2 22.2 36.8

Self-Supplied

Industry 1.6 1.5 1.3
Rﬁral Use .. 21.5 20.3 _35.7 |
Irrigation 3/ _270.86 | 476.7 : 503.1

Total , 303.9 520.2 576.9

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

3/ Includes Fish and Minnow Farms and Other Crops irrigation

Self-Supplied Industry Qse of ground water is prédicted to show a 19
percent increase. Use of ground water is expected to show a gradual decline
thoughout the period 1985 to 30é0.

-Ground water use. for Rural Use ié predictea to -increase to 2633.million
gailons per day by 2000 and to 35.7 million gallons per daylor an overall
increase of 66 percent. The ground water -socurce of Rural:Use supplies will be

the shallower formations of the Rocks of Paleozoic Age.
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Irrigation ground water use is projected -to increase from 270.6 million
gallons per day in 1985 to 476:7 million gallons per day in 2000 ;n&
eventually, to 503.1 million gallons per day in 2030; This 1s an overall
increase of 86 percent. Theireason for this increase is the-irrigated ;1-
cropland 1is projected to increase from 136,964 acres in11980 to 397;1001ac;es
in 2030. Supplemental irrigation for cotton -and soybeans is projected to
increase significantly. The source Af the additional irrigatign water will be

the Quaternary alluvial aquifer,

172



GROUND-WATER PROBLEMS

The most pervasive ground-water problems in the study area are low yields
and poor water quality. In many areas there are no viable ground-water
sources for publie supply, either because insufficient quantities are available

or the quality of the available water is too poor for use without treatment.,
Quantity -~ f

Shallow wells in the dzatk Plateaus commonly yileld 1es§ than 10 gal/min.
Much deeper and more expensive wells‘can yield up to 500 gal/min in the
northernmost counties in the study area. Only these deeper welis can yielé
adequate amounts of water to bublic—supply systems. FEast of the Fall Line

in the study area, Quaternary deposits yield up to 2,500 gal/min in some wells.
Quality

The most common water-quality problems in thé study area are hardness and
iron doncentrations, but'localiy other constituents may also exceed es;abliéhed
drinking water standards. Several wells with nitrate concentrations exceeding
" allowable limits are iocated within the study area. The c0ntamination_of
these Qellé is likely because of poor well construction practices. Wells
must have a seal between the well bore aﬁd the casing to prevent contaminated

water from entering the well.
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The occurreﬁce of b&cterial contamination in shallow wells and springs
has increésed as human and animal populations have increaéed in the study area.
Fractures and soiution channels in surficial rocks, particularly limestones
and dolomites, are highly susceptible to contamination because the fractures
allow rapid infiltrafion of fecal matter from a vériety of sources including
septic-tanks, landfills, poultry and cattle operations and runoff from
pastureg.

Another water-quality problem in the study afea is the occurrence of
saline water in the Quaternary deposité. In the eastern part of‘th§ stu&y area
near Cord and Bald Knob (fig. 4~11) the Quaﬁernary_deposits contain salirne
water.

The Quaternary deposits have also been contaminéted from surface sources.
Chesney (1979) reports the contamination of water in thesg deposits at ﬁewport
in 1977 when dilute sulfuric acid 1éaked from holding ponds and affec£ed a near-
by water supply. At Augusta, water from industrial monitoring wells in the
Quaternary deposits showed lead concenﬁrations exceeding established drinking

water standards.
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Critical Use Areas

Critical ground-water use areas have been defined by the Arkansas Soil
and Water Conservation Commission for both water table and artesian aquifers
using the following criteria:

Water table éqﬁifers

1. Less than 50 percent of the thickness of the aquifer is saturated

2. 'Avérage aﬁnual declines of 1 foot or more have occurred for the

preceding S—yegr period

3. Ground-water quality has been degraded or trends indicate probable

future degradation that would render the water unusable as a
drinkiné water source or for the primary use of the aquifer
Artesian aquifefs

1. The potentiometric Sﬁrface is below the top of the aquifer

2. Average annual declines of 1 foot or more have occurred for

the preceding 5 yearé
- 3. Ground-water quality has been degraded or trends indicate
probable future degradation that would render the water
unusable as a drinking water source or for the primary use
of the aquifer
It even one of these vriteria is wet by @m agquifer is 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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The aquifers in the subsurface Paleozoic Formatiocns, namely.the Eminence=-
Potosi, Gasconade-=Van Buren, and Roubidoux Eormatians, are all considered to
be artesian aquifers in the study area. Hatér levels inlﬁells tapping these
units have shown no long—-term deciines and most water-—quality problems appear

to be of a local nature. The ground water from thgée units is generally
. extremely hard and iron concentrations commonly exceed secondary drinking wéter
regulations (U.S. Environmental Protection Agency, 1986b). .The quantity and
quality problems of available ground water arerpriﬁarily natural constralnts.
Based on the available Aata, no areas iﬁ these deep Paleozoic formations are
critical use areas.

The outcropping Péleozoic units exist under wéter table conditions.

Well yields in these units are low because of natural constraints, and water
levels have.shown no long-term declines. Water—-quality problems are génerally
of a2 local nature and are unrelated to pumping rates. Therefore, no critical

areas exist Iin these units in the study area.
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The Nacatoch Sand. exists under water table conditions in its outcrop
area and under arteslan coﬁditions downdip. Thére is no knoﬁn use in the
study area and limited wéter-quality data,ére‘available. Based on the limitedr
data available, no areas in the Nacatoch Sanﬁ in the studj area are critical
use areas.

"Quaternary deposits éxiét under water—tablé conditiéns in their outcrop
areés in the study area. Iron concentrafions are a5pervasiﬁe problem in
theseldeposits and other isolated water—quality pgoblems exist. Water levels
in\many.areas actually rose in these deposits between 1981 and 1986, thle'in
other areas water levels.declined less than 2 ft.. No critical use areaé
exist in the Quaternary deposits in the study area.

.In general, the ground-water resources of the study afea; with the
exception of the Quaternary deposits, are not_being used to a large extent,
Water use in the Qﬁaternary deposits, while significant, does noﬁ appear to
be causing water levels to decline at a rate high enough to meet the criteria
for a critical use area. Quality problems are generally isolated to individual
wells, although some natural problems are more widespread. Therefore, no

critical use areas were designated in the study area.
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POTENTIAL GROUND-WATER PROBLEMS

The pptential for ground—watér coptaminaﬁion exists throughout the study
area. Potential haéards Include landfills, surface impoundments, hazardous‘
waste operations, storage tanks,‘septic tanks, and saline waterjintrusion.
The probability of contamination of ground water varies frém area to area
depending largely on thelpermeabiliff of the,sufface ﬁateriéls.

Permeable materials that allow Watér'té-recharge aquife?s,will also
allow contaminants to enter the groundeater system. . Figﬁre 4=12 shows the
recharge potential of the study érea in differeﬁt zongs.7 Zones shown on
- figure 4~12 as having high recharge potential are outcrop:areaé of Paleozoic-
limestones. Zones with medium recharée poténtial are outcrops of Palepzoic
saﬁdstones and shales and low interstreaﬁ terracés of Quaternary deposits.
Zones with low recharge potentlal are high interstream terraceé of Quaternary
, debosits; The gréatest potential forlcontamination is in zones wifh high
recharge potentials.

At least 64 open landfilis and dumps exist in thé_Study area (fig. 4-12).
The contents of the majority of these laﬁdfills and dumﬁs are essentially
unknown. Hazardous materials may be stored in these areas and could be
leaking into the shallowest aquiferf Two Resource Conservatioﬁ and Recovéry

Act (RCRA) sites and two Superfund'sites‘exist in the study area.
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Surface‘impoundménts'may also be considered potential hazards to ground
water. Chesﬁey {(1979) inventoried 7,640 impoundments at 872 sites. A small
number of these impoundﬁents (518):were selected for assessment of contami-
nation potential. The aséessment conducted by Chésney inclﬁded a complete
deseription of the impoundments including size in acres,'agé, amount and
type of;wéstes present, type of liner, and ﬁhe-preéencerof mpnitoring'wells.
In addition, the géologic forﬁafion; ﬁuderlying the imppundments were rated
according to the ease with which contaminants could penetrate surface laye?s.
Using these data the impoundments were fhen assessed forrgfound—water contami-
nation potential, which is expressed as a numerical-rating with a loﬁ of 1
and a high of 29. Surface impoundments;with a hazard rating of 16 -or above-
are shown-in figure 4-12,

Addifional éources of potenti;l‘ground—wéter contaminationrinélude
storage tanks, septie tanks, waste~injectibn—yells, mining activities,
pipelines, and wastes spilled in transporf.

Another pbtential problem involves the development of ground—ﬁater
resources to such an extent thatvwaterrlevels decline steadily and ground-

water availability is threatened.
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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 solutions are: (1) change to a
surface water source; or (2) drill a deep well into one of the deeper high

yielding formations.

Quality

The major water quality problems in the Upper White River Basgin are
hardness and excessive iron concentrations. .These problems 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‘economicrstandpoint.

Many areas in the study area have marginal water quality gnd low ground
water yields. Two incentives were contained in Act 417 of 1585 to assist
éround water users in building impoundments and/or converting to surface water
sources. The act was entitled "Water Resource éonservation and Development
Incentives Act of 1985". This Act stated that existing water use paﬁterns
were depleting underground.water supplies at an unacceptable rate because

alternative surface water supplies in sufficient quantity and quality were not
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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 impoundmenté and convergion from ground water to
o

surface water withdrawal and delivery systems.

A potential source of ground wafef pollution is thé placement of wells
too close to septic fields or animal waste disposal areas. The porous geology
of the Upper White River Basin provides pollﬁtants with access to ground water
supplies. Wells should be placed up hill from waste disposal areas. Aléq,
surface application of waste materials shﬁuld bé well away from ground water
wells.

Well construction should be performed properly. ' If the well casing is
not sealed properly to the bore holg, a gap could remain allowing ﬁollutants
such as.nitrates to enter the ground water.

There is no known solution after saltwater has intruded into an aquifer.
The only solution is to seal the well apd seek alternate sources of water.

The solution to pollutant leakage into ground water supplies is
regulation; legislation exists to control construction of liquid waste
holding impoundments and to require extensive moﬁitoring system.at an early
stage and prompt action to be taken to prevent further contamination. The
Water and Air Pollution‘Control Act and the Hazardous Waste Management Act
contain ?rocedures for enforcement byrholding heariﬁgs on cases of alleged

violations and taking action through civil and criminal courts. These acts
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"provide for immediate actiomn by thé Arkansas Department of Pollutibn Control
and Ecology in case of emergency and specifies penalties up to $10,00b for
each day of wviclation or a maximum prison sentence of one year.

The Resouréé Conservation and Recovefy Act (RCRA) provides for the end to

‘open dumps and the conversion to sanitary landfills to avoid éround water
.pollt_ltion. The upgrading of open dumps to éanit;ary landfills is a step in the
right direction to reduce pollution.

The .controlling of pollution of ground water is a nebessity because many

" rural residents rely on this water resource as their sole source of potable

water.
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ARKANSAS NATURAL HERITAGE COMMISSION

THE HERITAGE CENTER, SUITE 200
225 EAST MARKHAM
LITTLE ROCK, ARKANSAS 72201
Harold K. Grimmett ‘ - Phone: (501} 371-1706 ' Bill Clinton

- Dirgctor , : Governor

Date: October 22, 1986

Subject: Upper White River Basin
ANHC Job #SWCC-5

Dated September 22, 1986
Received October 2, 1986

U.S. Army Corps of Engineers
Little Rock District

P.0. Box 867

Little Rock, Arkansas 72203
ATTN: SWLPL-S

re: State Water Plan, Upper White River Basin
Dear Sirs:

The staff of the Arkansas Natural Heritage Commission has reviewed the draft
state water plan for the Upper White River Basin. While several improvements
over previous draft plans (of other basins) are apparent, this document suffers
from some of the same deficiencies, particularly with regard to potential
impacts of plan implementation on fish and wildlife.

First of all, the discussion of minimum streamflow that begins on page 3-19
fails to offer any documentation or clear statement of justification for the
conclusions reached concerning fish and wildlife requirements. If the intent
was to adopt Tennant's findings in some form, it should be noted that the 10
percent figure he used applied to short-term survival, not maintenance of good
survival habitat over the long run. In other words, 10 percent of the mean
annual or seasonal flow may suffice as a minimum standard for fish and wildlife
for a limited period of time, but it will not insure protection of the resource
indefinitely. We note that the draft water plan makes no reference to the
length of time a stream might remain at or near minimum discharge. Presumably,
this period could be as long as a month or even several months, at which point
the question of survival clearly has turned from a short- to a Tong-term issue.

It is highly Tikely that many aquatic species will be affected adversely if
flows of basin streams should be reduced for extended periods of time to the
point that would be permitted by implementation of the proposed standard.
Reproduction and growth of fishes and aquatic invertebrates, cleansing of
aquatic habitats, and recharge of groundwater tables all-depend upon substantial
flows of water, flows that exceed the minimum instream flow recommendation.

The alternative method for determining instream flow requirements presented on

pages 3-65 through 3-68 is an improvement over methods previously proposed by
the authors of this (pages 3-19, 3-20) and other draft water basin plans, and we
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support the general direction taken. Some of the information presented in Tabtle
3-34, however, is inaccurate. Our records indicate that the North Fork River
and the White River harbor populations of Lampsilis orbiculata (pink mucket),
which is listed as Endangered by the U.S. Fish and Wildlife Service. In Table
3-34 neither river is shown.as--supporting endangered species.-.-Furthermore,—the -
Little Red River provides habitat for Simpsonaias ambigua (salamander mussel)

and Percina nasuta (longnose darter--also found in several Tocations on the
White River), and War Eagle Creek harbors Ammocrypta asprella (crystal darter).
A1l three species are candidates for federal listing.

If the "alternative" method is pursued, the Arkansas Natural Heritage Commission
will be happy to provide specific locational information for endangered species,
including not only those on federal lists but those of state concern as well.
Whatever method is chosen, it is important to note that the Upper White River
Basin provides habitat for no less than 29 aquatic species of federal and/or
state concern. These-are 1isted below:

Lamp;i]fs orbiculata  pink mucket ' Endangered

Epioblasma florentina curtisi Curtis' pearly mussel Endangered

Epioblasma turgidula turgid-blossum " " ~ Endangered

Cambarus zophonastes Hell Creek Cave crayfish Proposed Endangered

Simpsonaias ambigua salamander mussel - Federal candidate

Ammocrygta’éspre]]a . Crysta] darter . Federal candidatel

Cryptobranchus alleganiensis  Qzark hellbender Federal candidate

Percina nasuta Tongnose darter Federal candidate

Lampsilis streckeri speckled pocketbook Federal candidate,
possibly extinct

Notropis camurus bluntface shiner

Lampetra appendix American brook lamprey

Lampetra aepytera least brook lamprey

Etheostoma spectabile fragi Strawberry River darter

Notropié sabinae - Sabine shiner

Somatogyrus crassilabris thick1ipped pebblesnail

Anodonta suborbiculata flat floater

Caecidotea ancyla isopod

Caecidotea Steevesi isopod




Caecidotea sti]adacty]a"

Caecidotea dimorpha

"~ Lirceus bicuspidatus -

"Moxostoma anisurum

Moxostoma.macrolepidofum

- Hiodon alosoides

Epioblasma triguetra

Notropis spilopterus

Notropis maculatus

Etheostoma moorei -

Typhlichtﬁys subterraneus

Ammocrypta clara

-1sdpod

isopod

isopod

~ silver redhorse

shorthead redhorse

goldeye

snuffbox

spotfin shiner
taillight shiner

yellowcheek darter

southern cavefish

western sand darter

If additional information regarding these species or our comments in genera]
desired, please do not hesitate to contact me,

Bil1l Pell
Stewardship Chief

cc: Craig Uyeda
Jdohn Giese

is



Artansas DEPARTMENT OF HEALTH

4815 WEST MARKHAM STREET «  LITTLE ROCK, ARKANSAS 72205-3867
TELEPHONE AC 501 661-2000

BILL CLINTON ) ’ BEN N. SALTZMAN, M.D.
GOVERNOR DIRECTCR

October 22, 1986

U. S. Army Corps of Engineers
Little Rock District '
P. O. Box 867

Little Rock, AR 72203

ATTN: SWLPL-S
RE: Draft Upper White River Basin Report
Gentlemen:

We have reviewed the referenced report and we have the following coments:

1. Drinking water quality should be referenced to the National
Primary Drinking Water Standards and the Natiocnal Secondary
Drinking Water Standards instead of the 1962 U.S. Public Health
Service Standards. '

2, What is the reason for the projected decrease in total water use
from 1980 to 20007 'All ground water uses as well as total
uses are projected to increase for this period.

3. There is concern about contamination of shallow aquifers in
karst areas by wunicipal, industrial, and rural domestic sewage
discharges.

We are retaining the report for our files.
Sincerely,

T. A. Skinner, P. E.
Chief Engineer
Division of Engineering

1IG:JA:1t
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STATE OF ARKANSAS ‘ A
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY

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

PHONE: (501) 562-7444

October 24, 1986

U.S. Army Corps of Engineers
Little Rock District
Post Office Box 867
Little Rock, Arkansas 72203

Attn: SWLPL-S
Dear Sir(s):

The following comments comprise the input of . the staff of the
- Department of Pollution Contrcl and Ecology concerning the draft
. copy of the Arkansas State Water Plan - Upper White River Basin.
The seriousness with which we view the long term directions set
out by the State Water Plan and the potential effects of this plan .
on the water resources of our state cannot be overstated. It is
with these concerns that we make these constructive comments.

The following comments concern the groundwater section: (1) The
report attempts to discuss and develop a plan based on surface
water drainage basins. It 1is 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 than its first draft which, like the State
Water Plan, was based on a surface approach, This basin report
fails to note where the Ozark system ends and the Coastal Plain
system begins and, hence, fails to discuss the Nacatcch Formation
which 1s a major source of municipal supply in the eastern part of
the basin. These kinds -of errors would not occur if the
groundwater section were not based on surface basins. (2} While it
is true that aquifer recharge regquirements are not known for each
aquifer, elaborate models are not needed for -entire aquifers to
figure recharge requirements as they relate to minimum stream
flows. Recharge as a percentage of streamflow can be figured by
either physical or chemical means using methods and formulas
available in basic hydrology texts. The applicable - principle is
that to maintain base flow in a stream, the water table in the
adjoining aguifer has to be sufficiently high to allow for lateral
movement into the stream bed. That depth can be readily
ascertained and pumping limits established so that sufficient
recharge is maintained. To allow the water table to fall below the
streambed has the result of eliminating the flow entirely when
runoff is absent, thus making minimum streamflow gquestions
academic.



U.S. Army Corps of Engineers
Cctober 24, 1986
Page Two

(3) It should be made clear tc all readers of this document that
‘there is a significant paucity of data on the quantity and gquality
of groundwater in Arkansas and that much of the available data is
self supplied by the users and may be heavily Dbiased by their
preconception of the uses of the data. (4) An additional source of
"~ data which 1s available concerning groundwater quality is the
CERCLA industrial monitoring 'data ‘available through STORET.
Specifically, monitor-well data is available from the Boone County
area in conjunction with a commercial wood-treatment plant.

We are very concerned about the methocdology used in the draft
document to establish minimum streamflows for surface waters and
the negative impact these will have on the biotic uses of the
streams. These minimum streamflows are proposed to be only
10 percent of the historical flows for 3 specified seasons of the
year; and the proposal, hereafter referred to as S8WC plan, is
proposed to supply all instream flow needs, including fish and
wildlife, during all seasons of the year. In our view, such an
approach 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 control diversions above the minimum
‘streamflow level. Without such controls, diversions will cause the
minimum streamflows to become the average streamflow and with the
SWC 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 so recognized in the Act. The biological integrity of an
aquatic ecosystem 1is limited by 1its energy source, habitat
structure, water quality and flow regime. In the goal 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 1s 1intimately clear that maintaining the
"biological integrity of the nation's waters" must include

maintenance of a flow regime that will be fully protective of the
biotic designated beneficial uses of these waters during all 1life
stages. )



U.5. Army Corps of Engineers
October 24, 1986
Page Three

It should be recognized that the proposed "Arkansas Plan" for
establishing minimum streamflows for fish and wildlife represents
acceptable streamflow conditions which may become average or
standard conditions without - significant damage to the aquatic
resources. Although, it is 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 developed and implemented
which ~1is 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 aguatic
resources and waste assimilation capacity in 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 Upper White River Basin
Plan discusses a methodology which might be used for such a
classification system. However, the report is unclear as to the
status or use of such an approach. Obviously, this approach needs
considerable review and refinement. : '

It is imperative that minimum streamflows be established on a
seasconal scale since the instream flow needs for fish and wildlife
are drastically different in the spring of the year than during
the late summer. The needs are more «critical during the-
reproductive season of the fish than at any other time. To assume
that there will always be sufficient water for fish reproduction
in the springtime and that removal of water from the streams
during this period could not be of significant magnitude to affect
the fishery is erroneous., Our studies have shown that higher water
gquality standards requiring more sophisticated treatment
procedures and/or higher background flows are necessary during the
springtime when the most sensitive life stages of various aquatic
organisms are present. Therefore, allocation level flows and/or
minimum streamflows should mimic the general hydrological pattern
of the stream.
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The modification of the SWC plan in the Upper White River Basin
segment to establish minimum streamflows as 10 percent of the
seasonal flows--i.e., November-March, April-June, and July-
October--is insufficient to provide seasonally variable flows that
will protect the instream aquatic uses., We fail to find rationale
or justification for the medified SWC plan; therefore, they appear
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, :

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 menticned above resolved.

We also note several i1mportant omissions from the Upper White
River Basin Report. These include: (1) Karst terrain areas of this
basin and their influence on surface water streamflows and
groundwater aguifers, including their contamination
susceptibility; (2) the impact of the numerous, large reservoirs
in the basin on streamflows and their potential for streamflow
augmentation; (3) water level management plans for = these
reservoirs, particularly in light of potential uses of reservoir
waters for irrigation, navigation and public water supply; and
{(4) the use of state-gof-the-art instream flow incremental
methodology data which has been developed for several of the major
streams in the basin. Although such data was developed for the
major trout production areas, the data could be used as an aid in
assessing other suggested methods of establishing minimum instream
flows for fish and wildlife.

Sincerely,

Phyllis Garnett, Ph.D.
Director

PG/WEK/sSYy

cc: J. Randy Young, Director
Soil & Water Conservation Commission



United States Department of the Interior

GEOLOGICAL SURVEY
Water Resources Division
Arkansas District .
2301 Federal Office Building
Little Rock, Arkansas 72201

Qctober 27, 1986

U.S. Army Corps of Engineers
Little Rock District

P.0. Box 867

Little Rock, Arkansas 72203
Attn: SWLPL-S

Enclosed are two coples of the report, "Arkansas State Water Plan, Upper
White River Basin.” A review of this portion of the State Water Plan was
requested by the Director of the Arkansas Soil and Water Conservation
Commission. Specific comments are shown.in the margins of the text. Surface-
water comments by Braxtel Neely are in the report labeled surface water and
ground-water comments by Gus Ludwig and Dave Frelwald are in the report
labeled ground water.

The following general suggestions are offered for your counsideration: A
-summary would be helpful for the surface-water chapter. The ground-water
‘chapter does very little to focus in on the study area, as nearly all of the
figures and much of the text pertain to the State of Arkansas as a whole.
Much attention is given to the ground water used for irrigation but only 9.3
~percent of the study area is cropland. Nothing is mentioned as to the source
of the irrigation "water (alluvial aquifer). The Roubidoux and Gasconade
Forwations, which are the only aquifers mentioned are not used as a source
of irrigation water. This clarification along with a discussion of the
source of water and potential contawination of shallow domestic wells would
add to the report. '

.Please contact ug 1f we can be of additional assistance.

Sincerely,

E. E. Gann
District Chief

Enclosures

ce:  J. Randy Young
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October 31, 1985

Mr. Manuel Barmes

U.S. Army Corps of Engineers
Little Rock District .
Planning SWLPL-A ‘
P.0O.Box 867

Little Rock, Arkansas 72203

Dear Mr. Barnes:

This letter is written in response to your request for
our specific comments concerning recreation in the Draft
Arkansas State Water Plan for the Upper White River Basin.
I appreciate your interest in water-based recreation for
this area of our state and I am glad that you have spent
time discussing several aspects of the plan with our staff
members., :

As I understand the planning process, this draft for
the Upper White River Basin is a part of an overall State
Water Plan for Arkansas. We have reviewed two earlier basin
reports, and were pleased to note that this draft is the
first one to address the recreational water uses and needs
in any detail., If each of the basin plans prepared to date
are to become part of a larger plan for the state, it would
seem that some continuity in preparation and format would be
helpful. We would encourage a format similar to the one for
the Upper White River Basin, with information included on
water recreation requirements.

We were very pleased to see that recreation use as well
as special stream designation were factors in determining
instream flow requirements for the basin. However, we do
have some concerns about the priority matrix as shown in
table 3-34. The term "recreation use", with a ranking of
high, medium, or low, was noft clearly defined and seems
subject to question if it is based only upon .'"common
kmowledge", as indicated in the narrative. I am very
hesitant to see an absolute numerical value attributed to
this recreation use which will in turn effect the stream’s
score in a protection level ranking. We have several
streams in the Upper White River Basin which receive

1836-1986: ARKANSAS SESQUICENTENN IAL

\ikansas 1
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" Manuel Barnes

October 31, 1986
Page 2 ’

heavy use and the recreation patterns in that area are changing
because of this. People are choosing to recreate on the lesser-used
streams to enjoy the solitude and isolation which is an important
value in outdoor réecreation. Therefore those high use streams are not
the only ones worthy of protection.

‘The priority matrix is a good beginning and as stated earlier, we
heartily support the inclusion of recreation values in consideration
of stream flow protection levels. Additional information on
water-based recreation in the area is needed. We support your
recommendation for addltlonal studies and computer models as ocutlined
in Chapter I1T1. : :

Thank you for the opportunity to cbmment on this draft plan. We
hope this information will prove helpful, If you have any questions,

please do not hesitate to contact our office.

Slncerely,

Jo Lu Wllson

ce: J.‘Randy Young, Director
- Arkansas Soil and Water Conservation Commission



¢ Arkansas Spae Sl
Soil and “Water
Conservation Commission

) - ONE CAPITOL MALL
J. Randy Young ‘ SUITE 2D

Director ) LITTLE ROCK, ARKANSAS 72201 PHONE 501-371-1611

November 6, 1986

jéfmeavid'Burrough, Chief,kq;yﬁ'
L Planning and Reports Engineering Division
U.S. Army Corps of Engineers
Little Rock District
P. O. Box 867 o
Little Rock, Arkansas 72203

Dear Mr. Burrough:

Our review of the Upper White River Basin Report has been
completed. QOur comments are as follows:

CHAPTER 2

Irrigated cropland (present and projected) needs to be
evaluated, discussed, and presented in Chapter 2.

CHAPTER 3

1. When determining excess streamflow, interstate compact
requirements should not be quantified at this time as
no compact exists between Arkansas and Missouri.
Should a compact take effect in the future, then .
determination of excess streamflow can be modified.

2. The need for an interstate compact between Arkansas and
Missouri for the White River Basin needs to be
emphasized in the Problems and Recommendations section.
The effects of an interstate compact needs to be
addressed in the following sections of the report:
Instream Flow Requirements, Minimum Streamflows, Safe
Yield, and Excess Streamflow.

3. The critical surface water areas delineated in the
report are not mentioned in the Problems or
Recommendations section of the report. No data are
included in the report to justify the designation of
these critical areas. This information needs to be
defendable._

Ao Equal Opgportunily Employer



10.

11,

12.

13.°

There needs to be a more detailed discussion of the
large reservoirs. . This discussion should include
operations, water gquality, storage allocations, water
use, effects on streamflow characteristics, and effects
on minimum streamflows. A discussion including
necessary preocedures to obtain a reallocation of

‘'storage in Corps reservolirs would be appropriate.

Water use projections for the Upper White Basin need to
be evaluated and discussed in the text. If the
projections are not reasconable, then they should be

ad justed. ‘ '

Minimum streamflows established at gaging station

-locations in this basin need to be compared with daily

discharge hydrographs for a more representative
analysis of the data than the comparison with mean
monthly discharges.

Our definition of Safe Yield is 95% of the annual
exceedance flow minus the minimum streamflow during the
low flow season, (July-October). The volume of water
that would be available if suitable impoundment.
locations existed should be computed in the Safe Yield
section. ’

The priority matrix classification system should be
expanded to include cell instream needs and consider
historic riparian uses of the stream.

Problems identified should be specifically addressed in
the Solutions section. Additionally, solutions
suggested must be appropriate for this basin.

Effects of the geology of the basin on streamflow
charactéristics should be discussed.

Although erosion is addressed in the water quality
section, areas of excessive erosion should be
identified.

This draft consists mainly of very general statements
about water quality and quantity that could apply to
many areas of the state. This report should include
detailed information regarding the water resources of
the Upper White River Basin. Figures need to be
limited to the study area. :

Statements taken from either sources need to be
referenced. ‘



14.

10.

It appears that a wealth of information available from
the Corps has not been utilized. Examples include '
White River Authorization Study {January, 1986), Flood
Reduction Studies (Clinton), Benefits derived by flood

control projects, etc.

CHAPTER 4

VIf you keep this ocutline, subhead each aquifer under

your headings of Geology, Hydrology, Quality.
Otherwise, have major aguifers as headings with
Geology, Hydrology and Quality subheadings under each
aquifer.

Subheadings under Geology, Hydrology could ‘be; outcrop
zone, elevation of the top and bottom, thickness, %
sand, recharge, yield, potentiometric map, movement,
level change, saturated thickness, quality and others
such as transmissivity and specific capacity when
available.

The stratigraphic column needs to be shown.

Water use needs to be illustrated by aquifer by county
for 1865, 18970, 1875, 1980. '

Identify major aquifers in the basin by analysis of use
data.

While the Roubidoux - Gasconade are an important source
of groundwater for public supplies across the northern
two tiers of counties, there are several formations
used for a water source in the basin. The Roubidoux -
Gasconade account for only a small percentage of total
basin use, yet they are the only agquifers that you
discuss. The Quaternary Aguifer is the major aquifer
based on use. The Roubidoux - Gasconade are important
as public supply sources but there are several aquifers
used in the basin, and they have to be inventoried
along with the Roubidoux - Gasconade. '

Once use data is complled and major aquifers are
identified, scope of report can be outlined.

Figures and verbage need to concentrate on the study
area instead of statewide or regional emphasis.

Level data for major aguifers needs to be included.

Report on major uses of water from each aquifer and the
spatial distribution of use.



11.

12.

13.

14.

15.

16.

17.

Show the spatial distribution of public supply systems
relying on each major aquifer.

Too much reference to material in -other publications
with no information about the data contained therein.

Move all general information to the introductory
section.

The projected use data is very questionable.

Quality séction needs considerable work. Show data by
aquifer in each county. Include those areas or wells
exceeding standards in problems sectien by agquifer.

Compare level data with critical use area criteria to
evaluate significance of stress on aquifers.

Reorganize your solutions into aguifers or categories,
such as conservation, research, education, alternate
supplies, legal and institutional, quality management
etc., to correlate with the problems identified.

Enclosed are copies of the Draft Report giving specific
comments.

Sinc

ely,

J. Ran Ygung, E.
Director

JRY:1ls
Enclosure



Arkansas Game & Fish Commission
2 Natural Resources Drive  Little Rock, Arkansas 72205

Witliam E. Brewer

M. C. "Casey” Jones Paragould

Chalrman

Fine Bluff J. Perry Mikles

Booneville

— BerylArthony, 5r
Vice-Chairman
Ei Doradg . Chartes J. Amlaner, Jr., Ph.D.
’ University of Arkansas

Fayetleville

Frank Lyon, Jr.
Litlle Rock
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Little Rock " Diresior

Tommy L. Sproles

December 17, 1986

U.S. Army Corps of Engineers
Little Rock District

P.0Q. Box 867 .
Little Rock, AR 72203

Attention: SWLPL-S

Dear Sir:

The appropriate staff of the arkansas Game and Fish Commission has
reviewed your agency's draft report on the Upper White River Basin as
part of the Arkansas Wwater Plan, The fellowing comments are directed
towards specific statements in this draft report.

On page 3-19 under "Recreation Requirements®, while recreation may be
classified as a "non-consumptive"™ use as far as actual removal of water
from a stream is concerned, minimum and optimal flow levels are necessary
for canceists, boaters etc. An excellent egxample of using Instream Flow
Incremental Methodology (IFIM) to determine recreational flows as well as
fishery flow below a hydropower facility maybe found in the publication
by Nestler et al (1985), which included personnel from the U.S5. Corps of
Engineers,

on page 3-19, under T"Minimum Streamflow", the proponents of the
Arkansas Method realize that at certain times during many water vyears,
fish and wildlife minimum flows will be greater than USGS measured low
flows. These are periods of critically low flows when protection of the
agquatic environment 1s even dgreater than neormal, Except in extreme
situations, it is at these times that water users must either supplement
their 'surface water use with groundwater or utilize water stored during
periods o©f excess streamflow, In extreme droughts when substantial
hardship is experienced by basin water users, a contingency plan allowing
use of surface water below minimum flows may be followed.

The Corps’ method 'of determining minimum flows on page 3-20 by taking
10% of the mean monthly flows during three periods of the year, while at
least factoring in some seasonality (as opposed to ASWCC's mono-level
recommendation) is not acceptable from a fish and wildlife viewpoint as a
standard minimum flow. AS stated earlier in this report Tennant (1975)
demonstrated that 10% of the average annual flow was an



acceptable minimum only for - short-term survival. Minimum flows
recommended by the Little Rock District Corps of Engineers overextended
periods of time and/or at regular intervals would decimate fish and
wildlife populations associated with the stream in gquestion causing
significant economic loss to Arkansas. This is especially true in the
Upper White River Basin whlch contalns many of the state's prlme fishing
and floating streams.

In reference to the section where flow duration curves are mentioned
(pages 3-20 to 3-27), it is notable that the lowest flow recommendation
-as determined by the Arkansas Method of instream flow gquantification for
the various .gaging stations in the Upper White River was still exceeded
the majority of the time as seen below:

. Lowest Flow Recommendation Exceedence
Station Arkansas Method (cfs) (exceeded "x" % of time)
Buffalo River @& St. Joe : g2 . 70-80%
“Black River @ corning 348 90-95%
Spring River @ Imboden 284 95-98%
wWhite River @ Calico Rock ' 2,474 B 85-90%
Eleven Pt., River @ Ravenden ' 285 98-99%
Strawberry River @ Poughkeepsie 63 80-90%
White River @ Newport : 5,250 95-98%
Middle Fork Little Red @
shirley | , ' 5 : 70%

These levels of exceedence are not unreasonable when considering
other uses of streams in the Upper White River Basin, Part of the idea
behind a statewide water plan is to regulate surface water usage so that
there is enough for all interests, or in times of shortage, an equitable
.apportioning of available water.,. Inherent in any regulation process is
the understanding that there is or will be need to regulate a resource
before it is depleted. TIn other words, everyone does not have free rein
to divert unlimited water from a stream during periods of low flow. We
are seeing in ASWCC's minimum flow recommendations (and,- therefore, SCS
and USCOE) is the picking of such a low value that it will always be
naturally exceeded and diversion will always be possible i.e, until the
stream is virtually dry.

On page 3-28, the report states that projected use of water in the
basin will gradually increase from year 1980 to year 2030. while use of
surface water will decline, the report states that use of groundwater
will almost double. if so0, extreme use of the surface water resource
during low flow summer-fall months Wwill short change groundwater
recharge, A more logical time period for heavy withdrawals from streams
is during high flow winter and spring months. This obviously would have
to be stored in reservoirs (on-farm and larger) for use during peak
demand times of the growing season (summer), As mentioned on page 3-36,
there presently exists abundant stored water for irrigation, industrial,



and domestic uses in the Upper White River Basin with combined storage of
10 56—millieon—acre-feet-of waker, e

on page 3-37, hydropower is a "non-consumptive® use-of water in the
strict sense of the definition, but timing of river flows below
hydro-facilities can and does impact fish and wildlife resources,
Periods of zero generation below Bull Shoals Dam {leakage only) for long
periods of time between peaking power demand has resulted in substantial
fish kills ({trout) in the White River taililwater. Relapive to regulated
streams within the Upper White River Basin, the AGFC has concerns for the
deletion of the Little Red River near Heber Springs as a station to
‘monitor instream flows. This station was on the original list requested
by ASWCC and AGFC would like to know the status of this station as one of
the monitoring stations. We know that USGS is scaling down their stream
gaging system due to lack of funds but feel that particular station is
important enocugh at least to monitor gage heights and therefore have gome
index to flows,

on page 3-49, 1t 1is reported correctly that spills/accidents have
caused fish kills in the Upper White and Kings. Rivers due to the heavy
oxygen demand of the waste released. Potential diversion of water to the
extent recommended by the Corps in this report will only aggrevate this
situation, especially in low flow periods.

-Under "Diversion Reporting”, it .is stated that although diversion
registration is a necessary tool in the water planning process, there is
no penalty for non-compliance of this requirement. While self-requlation
is always the ideal situation, it rarely is practical. Non-compliance of
diversion reporting needs to carry with it some type penalty or
conversely an incentive for compliance is a must.

on page 3-52, the Arkansas Method is based on the Montana Method of
instream flow reservation, which has been tested on 100's of streams,
Being formulated from a widely tested and accepted technique, it is not
strictly theoretical. The Arkansas Method goes beyond a prior
modification of the Montana Method made by Orth and Maughan (1981) for
Oklahoma streams., Instream flow recommendations, as determined by the
Arkansas Method, are applicable for use in the Upper white River Basin’
for the the above reasons. It has been incorrectly stated by the report
that recommendations computed using the Arkansas Method represent flow
requirements for excellent fisheries habitat, This is not the case, as
the flow regquired for excellent and improving fisheries would be 100% of
historical flow, The Arkansas Method is a maintenance flow
recommendation, Therefore, excellent fisheries, such as the Buffalo
- River, are maintained as fairly excellent fisheries, 1Impacted streams,
such as Bayou Bartholomew, are maintained as fair fisheries (Filipek et
al 1985). '

The AGFC agrees with the Corps that the White River from Beaver Dam
to Sylamore is a critical water area, We would like to include the
Norfork and Little Red Rivers tailwaters under this classification also.
Combined they account for a near $80 million dollar annual trout fishing
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industry that Arkansas (and especially the Upper White River Basin)
benefits' from. The Arkansas Method would protect this significant
economic base in our state. Recommendation by the Corps in this report
would degrade this valuable resource to the point where its potential
cannot be reached, In this same section, the statement that permits
granted for water withdrawal have exceeded the dependable flow of the
Little Red River downstream of Searcy underline the problem Arkansas is
currently facing and support active regulation of surface waters,

The AGFC agrees with the Corps on the need for and use of water
conservation techniques and methods. as stated on pages 3~53 and 54, as
well as BMP's (Best Management Practices) for agriculture, forestry,
construction, etc, We also support the Corps' statement that more stream
gaging stations are needed, especially on smaller streams {page 3-63).
AGFC has utilized this information in the past and is now cooperatively
funding several of these stations with the USGS.

on page 3-65, under "Determining Instream Flow Requirements®™, it is
agreed that more work needs to be done in this area. However, recent
work- by AGFC, UsGs, and the ASWCC on- the [L'Anguille River using IFIM
lends more credence to the Arkansas Method than the ASWCC'sS or COR'S
"method" (10% of monthly means?).

While. determining instream flows for fisheries on the White River at
Calico Rock, proponents of the Arkansas Method reviewed work by the U.S.
Fish and Wildlife Service using IFIM (Aggus et al 1981). These data were
weighed when developing the Arkansas Method, which is why their instream
flow recommendations using IFIM are similar to the recommendations of the
Arkansas Method for that site if adjustments are made for the difference
in watershed area above each site,

The priority matrix suggested on page 3-65 shows some potential when
trade-offs need to be made between various water users. This approach
seems better suited for use in eritical water areas of the state. 1In
other words, the Arkansas Method, based on historic discharge data and
fish and 'wildlife <c¢ycles, better approximates flows which determined
present fish and wildlife populations in the Upper White River Basin., BAs
discussed ‘in the WELUT publication by Armour et al (1984), use of methods
based on flow records may be the most useful as guidance to¢ planners when
initial maintenance flows are needed.

There 1is one other aspect of instream flows that has not been well
addressed in this draft, The impact of reduced flows on threatened and
endangered species in the Upper White Basin needs more evaluation and
study. While we will not address this matter in depth in this
correspondence, it is quite notable that at least 29 aquatic species of
federal and/or state concern inhabit the Upper White River Basin. We
concur with the concern for these species indicated in the correspondence
from the Arkansas NWatural Heritage Commission to your agency of October
22, 1986,



We appreciate the opportunity to comment on this draft report before
‘chiangés  are incorporated into it. If you have any gquestions on the -
content of this correspondence, please feel free to contact me on the’
matter,

Cordially,

i U b
Steve. N, Wilson
Director

SNW:SF: jme

attachment
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Comment 4. No storage in Corps reservoirs has been allocated for fish and
wildlife minimum stream flows. Reallocation thru Congressiocnal authorization
would -be required to provide such reservoir storage. Presently fish and
wildlife minimum flow benefits are incidental to storage for hydropower and
flood contrel. The reallocation procedure would necessitate cost sharing by a
non-federal entity according to the reallocated purpose. There 1is an
ameliorative operation outlined 4in an interagency agreement between the
Southwest Power Administration and the Corps cof Engineers. The agreement is
that during critically hot periods such as the three-day memorial weekend,
Fourth of July weekend, or Labor Day weekend emergency releases to minimize
trout kills on the White River below Bull Shcals Dam and Norfork Dam are made.
Table _Il. describes the relationship between air temperature and releases
below Bull Shoals Dam and Beaver Dam.

Table_L_

L e — .
IntaTagency Mgfemimit between the Sooth West Power AMdministration sod the 0.5. drwy Corps of Enginsers for makiing vatnr tmmperatars related
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Comment 6. The minimum stream flows have been based on seasconal flows in
order to have a simple and manageable means to establish minimum flows. The
seasonal approach establishes three different minimum flow targets rather
than 365 individual minimum flows. This very detailed approach could be done,
but it would be very cumberscme and difficult to implement as a standard.

Comment 8. In our discussion of the priority matrix classification system on
page 3-66, the first paragraph add the following statement: "The matrix could
alsoc be refined by including cell instream needs. This would necessitate the
development of hydrologic information t is t presently available."
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Memorandum

To: To the Record
From: Liz Cocle
DATE : January 19, 1987

SUBJECT : Comments on the Upper White River Basin
Report by Arkansas Game & Fish

The planning staff of the Arkariyas Sgil and Water
Conservation Commission has reviewed the comments on the
Upper White River Basin.report by the Arkansas Game and Fish
Commission. It is obvious from their letter of -December 17,
1984, as well as from review comments on previous basin
reports of the State Water Plan, that the staffs of the Game
and Fish Commission and the Soil and Water Commission have
significantly different approaches for addressing Act 1051

‘reqguirements in the State Water Plan. The purpose of this
memo 1= to address the comments made by the Game and Fish.
. Commission. Selected sections of the letter. which have

been numbered, correspond to the following comments from the
staff of the So0il and Water Commission.



1 ~On page 3-13 under "Recreation Requirements®, while recreation may be
- —classified as- a-"nan-consumpkive’—use -as—far -as -actual removal of water— —— — ——
from a stream is concerned, minimum and optimal flow levels ace necessary
for ganoeists, Dboaters etc.. An excellent example of using Instream Plov
Inczemental Methodoleogy {(IPIM) to determine recreatiaonal flows as well as
fishery flow below a hydropower facility maybe found in the publicazion
by Mestlszr et al (1935), which included perscnnel from the J. S -Cocps of
Engineers. ‘ -

Section 1
The following statement in the Upper White River 8asin
report should be-revised: "since recreation is a
nonconsumptive use of water, thera 1s not a need to quantlfv
needs for this reason" Recreation 1s a nonconsumptlive use
of water in the basin. hcwever, Act 1051 requirss that all
instream needs (consumptive and nonconsumptive) be .
quantified. Therefore, instresm needs for recreation should
be determined. The IFIM ctudy*nv Neetler et al (1985} on
the affects of flow alterations on trout, angling and
recreaticn in the Chattahocochee River pbetween Buford Dam and
Paachtree Creek would probably not be of significant help in
determining instream needs for recreation in the Upper White
River 8asin. The Instream Flow Incremental Methodology
(IFIM) does provide excellent results for determining )
instiream needs and 1s a very versatile method that can be
used in water management. However, results of IFIM studies
‘are site rand/or stream reach specific. Therefore, although
the methodology 1is transferable to other streams, the

esults of IFIM studies probably should not be transferred.
Since it 1s not feasible to undertake detailed IFIM studies
on the sStreams in Arkansas, some otbher method of determining
instream needs for recreation and fish and wildlife must be
used.

Instream needs for canoeing must also be considersd in this

basin. It should also be stated. however, that other
recreational activities such as swimming and beating are not
authorized purposes of the Corps’ reservoirs. Therefore,

the Corps is not rsguired to operate the reservoirs in a
manner which would support these recreational purposes to
the detriment of authorized uses. Since 1nstream flow needs
are not additive.other instream needs may supply sufficient
flow for recreation. If this is the case, a statement to
that effect should be made.



2 7 On page 3-19, under “Minimum Streamflow®, the proponents of Ekhe
Arkansas Method realize that at certain times during many Water years,
fish Va.nd wildlife minimum flaws will be greater Khan USGS Lwasuled low
flows, ZIhese are periods of &ritically low flows when proteztion of the
raquatic envizonmen: i3 even greater than normal. Except in -extreme
situations, it is at these times that water users must either supplemant
thals surface wazer use with groundwater or utllize Jater stoted-du:ing
periods of excess streamflow, In extreme droughts when substanzial
hardship is experienced by basin water users, a contingency plan allowing
use of surface wvater below minimum flows may be followed,

Section 2 - .

Comments 1n this section of the letter from the Game and
Fish Commission pertain to the following statement in the
Upper White River Basin reporty, "When comparing the various
requirement recommendations, 1t was noted that the fish and
wildlife recommendations were gresater than some of the USG3
measurad low flcws." -Although true, this statemsnt:'in the
Basin reéport does not adequatslvy explain the raasoning for
the necessary adjustment of instream needs of fish and
wildlife for determination of minimum streamflows. Since
the instream Tlow reaquirements, as determined using the
Arkansas Method., represent a maintenance flow level for
fisheries, the instream flow requirements for fish and
wildlife were reevaluated to determine instream needs that
reprassent minimum conditions.

The statement by the Game and Fish Cémmission that "In
extreme droughts when substantial hardship is experienced by
baszin water users, a. contingency plan allowing use of
surface -water below minimum flows may be followed” 1is not
conslistent with the definition of minimum streamflow. The
minimum streamflow represents the discharge at which all
withdrawals from the stream will cease. '



3 The Corps' method lag determining minimum flows an paga 3-20 by taking
10% of the mean monthly flows during three periods of the year, while at
leasz— facsoring_in_ .some _seasonaliry (as opgosed to ASWCC'$ mono-level
reconmenda=ion) is not acceptable from a fish and wildlife ‘viewpoint as a
acandazd ainimum flow. As stated eacliar in this caport Tannant {1375)
demonsrsated thar  1dw of the avecage .annual flow was . an
aczeptable minimem  only for  short-terz  survival.  Minimum  flows
recommended by che rlktle Rock Diszrict Corps of Engineecs dvecextended
peziocds of time and/er at cagular inzervals would decimate fish and
wildlife populatizas associated with the stream in question causing

signiflcant econoaic loss to- Arkansas. This is especlally -true in the
Upper Wnita River 3asin which contains many of the state's prime fishing
and f.loa:'.nq strea=s.

Section 3

The Game and Fish Commission has stated their concern that
the "Minimum flows recommended by the Little Rock District
Corps of Engineers over extended pericds of time and/or at
regular intervals would decimate fish and wildlife :
pcpulations assocliated with they: tream in guestion nausing
significant economic loss to Aﬁﬂan=a=.“ Statements are
contained in the Baszin report which emphasize the fact that
the minimum flow is not a flow that can be maintained for
exktendad pericdese of time withcut seriocus envircnmental
precblems. Beafore the flow in a stream reaches the minimum
discharge, allccation of water based on the sstablishment of
water use priorities should be in effact which should
maintain streamflow at or akbove the established minimum
discharge. However ., due Lo natural streamflow variability,
streamflow levels would be less than any estapliszshed minimum
flow at regular 1ntervals unless the minimum discharge was
established as the lowest discharge measuresd for the period
of-recerd. Also, we would not oppose utililizing economic
considerations as a factor in the determination of minimum
streamflow.

It is recommended that the Corps analvze thz method for
determining minimum streamflows with regard to streamflow
conditions in the Upper White River Basin. Stnce the
streamflow characteristics and stream usage are
significantly different in the Lower Quachita Basin and the
Upper White River Basin, methcdologes for determination of
minimum streamflows should be carefully evaluated in order
to determine if a modification of the method used to
determinse. minimum streamflows in the Lower OQuachita Basin
(10 percent of the mean monthly Tlow Tor each of the three
seascns ) 1s warranted.




4 In reference t3 the Section where flow duration cyrves are mentioned
(pages 3-20 to 3-‘.7)’- it is notable thaz the lowest flow recommendation
as deternined by the Arkansas Mechod of inscream flow quantification for
the various gaging scacions in the Opper Wnite River wag st:.ll exceeded
_the majority of the time as seen below:

Lowest rlow Recommendation Exceedence
Skasion’ ) . __Arkansas Method (cfs) {exceeded *"x* § of time)
Buffalo River @ Sz, Joe ' 82 70-30%
Black River @ Coraing ) kI S: B 90-95%
Spring River @ Inzoden - - 284 95-38%
white River 8 calico Rock! - AT 2452 §5-90%
Eleven ?t. River 2 Ravenden . 285 '98-99%
Strawberzy River @ Poughkeepsie 62 'BU-ISOQ
White River @ Newgzort 5,250 o 95-981%
Middle Fork thtle Red @ :
shirley ] : 3s 708

These levels of exceedence are. not unceasonabla When - conszidering
other uses of str2ams in the Upper White River 2asin. DPac: of the idaa
behind a statewids water plan 13.to regqulate surface water usage.. so..thac
thece is 'encugh for all interests, or in times of shortige, an equitable
Apportioning of available wacer. Inherent inm any regulation proceas is
the underseanding that chece is or will be need to regulate a resource
before it 13 deplezed. In other words, everyone does not have free rein
to diver: unlimited warer from a secream during perjods of low flow. HWe
are seeing in ASYIC's minimum flow recommendations (and, therefore, SC§
‘and "U§CoZ) T is the ‘picking of such a low value that it will always De
naturally exceede? and dxve:sion will always he possible i.e, until the
stream is virtually dey.

Section 4

It is inappropriate and m141Pad1ng to compare the lowest
flow recommendation determined BV the~Arkansas Method which
is a monthly discharge with exceedance probabilities that
have been computed on an annual basis. Since the minimum
discharge 1s computed on a seasonal basis, the minimum
discharge for each season should be ccmpared with exceedance
- probabilities based on the same seasons.

The Game and Fish Commission has stated that the minimum
flow rscemmendations of AZWCC, 5CS%, and the Corps are so low
that ‘they "...wWwill always be naturally exceeded and
diverzion will always be possible, 1.e.. until the strzam is
virtually dry."” The minimum flow recommendations do mnot
represent a discharge that will always be naturally
exceeded. If this were the case, the minimum discharge
computed in the State Watsr Plan would be the lowest
discharge for the period of réecord at each station. In the
Upper White River Baszin, seasonal minimum discharges were
comparsd with the seasonal exceedance probabilities. The
seasonal minimum discharges ranged from approximately 58
percent excsedance to 99 percent exceedance. It should be
noted, however, that for the eight stations that were
analyzed, the minimum discharges were generally exceeded
greater than 95 percent of the time. Therefore, as
previously stated, an evaluation of the methodeclogy for
cetermining minimum streamflow in the Upper White River
Basin is probably warranted.

The statement by the Game and Fish Commission that the
recommended minimum streamflow would allow diversion of
water until the stream is virtually dry is not true. For
example, minimum discharges for the period of July through
October for the eight streams analyzed in the Upper White
River Basin ranged from 10 cfs for the Middie Fork Little
Red River at Shirley to 1260 cfs for the White River at
Newpoirt.




fs on paga 3-29, the report staceg that projectied use of wakmar in the
- basin will graduvaily fncrease from year 1930 to year 2030. whila usa of
sur face water will decline, the creport states that use of groundwater
will al-ost double. If 3o, extreme use of the surface water gesoucce
during low flov summer-fall months will ashort change groundwatsr
recharge. A moce logical time period for heavy withdrawals from streams
"is during high flow winter and spring menths. This obviously would have
“to” be-stored- In regervoirs _(on-farm and Jlarger) for use during peak
dezand tizes of t:e growing season (Summer). A3 mentioned on page 3-36,
there presently exists abundanc stored water for irrigation, industrial,
and domeszic uses i{n the Upper White River Basin with combined storage of
10.55 million acre-~-feet of water. ‘

Saction 5 g
The Game and fish Commission 1s concerned that groundwater
recharge would be raduced through extreme use of surfacs
water during low-flow periods. This conrcern would seem to
bg unwarrantad since the baseflow of these streams is :
sustained by rejected groundwater that is naturally
discharged frcm the Tormations as seeps.and streams.
Streams that exhibit sustained baseflow during dry-weather
conditions are evidence that formations in these drainage
basins are recharged abowve capacity and are discharging to-
streams- to maintain equillibrum with. annual rechargs.

The statement made bv the Game and Fish Commission that
“"there presently existes abundant stored water for
irrigation, industrial and domestic uses in the Upper White
River Basin with combined stor:ife of 0.56 million acre-feet
of water” is misleading. According to the Upper White River
Basin report, there does presently exist abundant stored
water in reservoirs of this basin (combilined storage of 10.5&
million acre-feet). However, the major impoundments that
contain this water are Beaver, Table Rock, Bull Shoals,
Norfork, Greers Ferry, and Clesarwater Lakes. These
reservolirs are cwned and coperated by the Corps of Engineers
with authorized gurposes such as flood control, hydropower
generation, and water supply. Watar in these reservoirs is
not awvailable fTor other uses such as irrigation or
industrial purposes.

fs _on page 1-37, hydropower is a “non-consumptive* use of water in the
secics sense of the definition, but timing of river flows bhelgow
hydro-facilities can and does impact fish and wildlife resources
veriods of zero generation below Bull Sheals panm (leakage only) for lon;
periods of tiae bexwean peaking pover demand has .resulted in suhstantial
£ish Kkills (troue). in the White River Sailwatar. Relacive t3 requlaczed
st:eaTs within the Opper White River Bazin, the AGFQ has concerns for the
delecion of the Litzle Red River near Beber Springs as a station to
monitor instream flows, This station was on the-ociginal lizt requested
by ASWCC and AGPC would like to know the status of this station as one of
the monitoring stations. We know that [0sSGs is ‘scaling down their stream
gaging 133t¢m iue.ti lack of funds bue feel that par=icular stacion {s
mportant enough at least to maon
{aportant gnous iécr gage heights and therefore have. some

Saction &
It iz agreed that the extreme variability in release of
water Trom reservoirs operated for hydropower generation
impacts the fish ;and wildlife resources- downstream of these
Tacilities. However, since hydropower generation is an
authorized purpose of these raservoirs, the Corps-cannot
under law, adjust reservoir releases to supbort an
unauthorized purpose to an extent which hars adthorized
uses. ’




7 on page 3-49, it is reported correctly that spills/accidents have
- eaused fish kills in -the Opper White and Xings Rivers due to the heavy
oxygen demand of the waste released, . Potential diversion of water to the
ex-enkt recommended by the Corps in this report will only aqq:evata this
ai'uation, especially in low Ilow periods. ‘

Section 7 :
A major purpose of the State water Plan is to determlne the
amount of water available for other uses in the basin.
Potential diversion of water from streams in the Upper White
River Basin should not be restricted due to =plllc or
accidents which have caused fish kills.  “Rather, the sourcs
of the spills and/or accidents should be addrsssed to
prevent future fish kills due to the e problems.

| Wi
i

8 -~ - Under *Diversion Reporting®,. it is stated that alchough diversion
registration i3 a necessary tool in the wacer planning process, thers is
no penalty for non-compliance of this requirement. While self-regulation
is always the ideal sizgation, it rarely ig practiical. Non-compliance of
diversion reporting needs to carzy with it some type penalty or
conversely an incentive for compliance is a must.

Section 8

A solution addres 31ng the problems with d1ver°1on reporting
is identified in the Solutions and Recommendations for
Diversion Reporting section of the Upper White River Basin
report. The following statement on page 3-64 of the Basin
report.states that "One solution to the reporting problems
of non-reporting,. over reporting, or cone-time-only reporting
is to amend the current law to include a penalty, other than
nonpreference in allocaticn proceedings."” It should be
noted that reporting is Jjust one variable in allocation and
past litigation negated the significance of reporting.



g On page 3-32, the Arkansas Method i3 based on.the Montana Methad of
instream £low reserzvaktion, which has been testad an 100's of streams,
8eing formulated from a widely tested and accepted teghnique, it is not
strictly chearerical. The Ackansas Method goes Dbeyond a prior
madificarion of the  Monuana  Method made by Orth and Maughan (1981l) for

_ - Qklahora_ streans.  Inscream tlow._-recomendatians', 25— determined- by— the
Arkansas Hetnod, are applicable for use in the Upper woile Hiver sasin
for Ehe the adove ceasons. It has been incorrectly stated by the report
tha: cecomaendations computed using the Ackansas Mechod reyresent flow
requirements- for excellent fisheries habirat., <This is not the case, as
the £flow requized for excellenz and Il=proving fisheries would ba 1003y of
historical flow, The Arkansas HMethod ' s a maintenance flow
recommendation. Thecefore, excellent figheriés; such as the Buffalo
River, are maintained as fairly excellent fisnerjes, Impacted streams,
such as Bayou Bartholomew, are maintained. as faizr fisharies {(Filipek et
al 1585).

Section 9 ‘
The Arkansas Method does represent a modification of the
Montana Method. However, the Arkansas Method remains a
theoretical until the modifications are verified with by
field data. The statement that "the Arkansas Method is a.
maintenance flow recommendation” must be substantiated with
data. L
‘ T
Instream. flow recommendations, as determinad by the Arkansas
Method, are applicable for use in the Upper White River
Basin for determining #xcess streamflow and the amount of
water avallable for interbasin transfer. However, irfAstream
flow reguirements determined by tha Arkancas Method are not
aprplicable for use in determining minimum streamflows in the
basin. The maintenance flow racommendations from tha
Arkansas Method are not consistent with the definition of
minimum.strzamflow. . as the lowest daily mean discharge that
will ‘satisfy minimum instream flow regquirements. The
minimum streamflow represents a ¢ritical low-flow condition
that can not be maintained for an extended pariocd of time
wilithout seriocus environmental consegquences. Therefore,
since minimum streamflcw and maintenance flow arse
significantly diffarent streamflow conditions, instream flow
recommendations as determined by the Arkansas Method are not
applicable for use in determining minimum sStireamflows 1n the
basin.

i~

There 1is a difference of opinion between the Game and Fish
Commission and the Secil and Water Commission as to whether
the instream flow recommendations from the Arkansas Method
represent excellent fisheries habitat. This difference of
opinion does not pose a problem in tha determination of
minimum streamflow, however, since maintenance level
"instream flow recommendations freoem the Arkansas Method do
not represent minimum instrsam flow raquirements for fish
and wildlife.



10 The AG?C agrees with the Corps that the White River from Beaver Dam
to Sylamore is a2 critical wacer area, We would like ko include the
Norfork and Little Red Rivears tailwaters under this classification also.
Combined they account for a near $BO million doflar annual ezout fishing

industzy thac Aszkansas (and especially the Qppar White River Basin)
genefits from. The Arkansas Method would protect this significaac
economic Base in cur state, Recommendatisn v the Cozps in this report
would degrade thiz valuable resource to the point where its potential
cannot be cesachel. In this same saction, the statszent that pecmits
q:_anted for wacer withdrawal have axceaded the dependable flow of the
ttle Red River Zounstream of Searcy underline ‘the priblem Arkansas is ’
c.u:-em:ly facing a=zd supuot'- active :egulat:.cm ot surfage Hate:s. -

-'rhe AGFS Aagzess with the co:-ps on the need for and use of water
congervation techiaigues and nethods as stated on pages 3-53 and 54, as
well as. BMP'S (3est Management Practices) for agriculture, forestry,
construction, eec. We also support the Corps' statement that more stream
gaging stacions are needed, especially on saazller st-eams ' {page 3-53).
AGFC has utilized this information in the past and is fow cooperatively
funding several of these stations with the 0SGs.

Secticn 10

Arkansas Scil and Water Conservation Commission regarding
the critical surface water areassection of the Upper White
River Basin report included the*nececssity for documentation
to support the identification of certain areas in the basin
as critical surface water areas. If the Norfork and Little
Red River tailwaters were also identified as c¢critical
surface water areas in this basin, as the Game and Fish
Commission has suggested, adequate Jjustification needs to be
provided for such a designation. If it can be shown that
projected water use and/or guality degradaticn will cause a
" shortage of useful water so as to cause prolonged‘problems
for the fisheries and fishing industry, then these two areas
may need to be designated as critical surface water areas.
It should be noted also that the mere exxistance of a use or
resource does not automatically carry the disirrgation as a
critical surface water area. The definiticen of a critical
surface water area does not assess potential of an
underutilized resource.

It is stated in the Upper White River Basin raport that
"permits for water withdrawals have been granted which
excead the dependable flow" of the Little Red River from
Searcy downstream to the mouth. The U.5. Geological Survey,
in cooperaticn with ASWCC, 1is in the process of analyzing
this potential problem. However, since results of this
study are not available at the present time, the
identification of .this area as a c¢ritical surface water area
-is not now warranted. It should be noted that "permits" for
water use do not exist. We register diversions, the Corps
of Engineers grants permits for water condulits across Corps
Easements.



11 on page 3-65, under “Determining Instreax Plow equirements®, it i3
agreed that more <otk needs to be done in tais area. Eouevezf recant
work by AGEC, 0535, and the ASWCC on the L'Anguille River using I2Id

oo lends more czederce Lo the- Arkansas Method than the ASWCC'S or (OE's
=method® {10% of-=zatily means).

Sectiecn 1L

It should pe noted that the IFIM study on the L’Anguille
River was not done in cooperation with USG3. A USGS
hydrologist, currently participating in an interagency
personnel agreement with ASWCC, was involved with the IFIM
study. However, the purpose of the interagency personnel
agreement is to. provide technical assistance to be provided
to ASWCC and does not constitute endorsement or involvement
by the U.S. Geological Survey for the IFIM on the LL'Angville
River. '

The Game and Fish Commission hag stated that the IFIM study .
on the L’Anguille River "...lends more credence to the
arkansas Method than the ASWCC’s or COE’s "method” ... "for
determining instream flow reguirements. Analysis of the
IFIM study by the ASWCC staff showed that the results of the
study should pe considered inconclusive, at best, for the .
following reasons: .

1. An optimization technigque for. data analysis described
by Bowvee (1982) was used to analvze thse results of the
IFIM study on the L7Anguille River. This techniqgue
involves the development of monthly flow-duration i
curves wWhich are used to select discharges which range
from 50 percent exceedance to 90 percent exceedance for
each month. The Hablitat-discharge curves for each
appropriate life stage of the species present in the
stream for each month are then used to determine the
usable habitat at the specifised exceedance flows.
However, siLrnce the habitat-discharge curves did not
provide information below 50 c¢fs, the optimization
technigque could not be used during several .menths of
the y=ar when the exceedance flows were below 50 cfs.

2. The habitat-discharge curves for overbank flow
conditions were developed from theoretical data and -
ware not based on any actual flow and velocity data
representative of overbank conditions.

For the above reasons, the results of the IFIM study on the
l.’Anguille River are inconclusive. Therefore, the study
does not support either ASWCC’'s method or the "Arkansas’
Method"” of determining instream flow reguirements for fish
and wildlife.



12 While determining lnstreaz flows for fisheries on the Whike River at
Calico nrock, progzonents of the Arkansas Method reviewed workx by the 0.5,
eiah and Wildlife Sezvice using IPIM (Aggus e% al 1581}, These daca vare
weighed when develszping the Arkansas Hetchod, which is why cheir lnstream
flow recommencdations using IFIM are similar t2 the recommendations ©f the
Afkansas Method o9z that site if adjuscrencs ace made for the difference
in watershed azea above each site.

Section .12 S -

The IFIM study onh the tailwaters of Bull Shoals, Norfork,

and Greers Ferry Lakes by Aggus et al (198B1) should be
evaluated. The results of this study may bte applicable in
determining instream flow requirements for fisheries in the
areas that were investigated in the IFIM study. In the
evaluation of the - IFIM study, it is important ‘to.identify
the cobjectives of the study and-the flow conditions (minimum-
or maintenance) for which the instream flow reguirements are
applicable.

-

4

13 The priority =zat-ix suggested on page J-53 shows some potential when
trade-offs need &2 be made herween varjlous water users. This approach
seems better- suit2d for use in cfitical watar areas of the stace. 1In
other words, Lhe Arkansas Method, hased on historic discharge data and
Eish and wildlifs c¢ycles, bDetrer approxizmazszs flows which deterained
present fish and wildlife populatiocns in the Upper Whiie River Basin. as
discussed in the WILUT publication by Armour ez al (1984), use of methods
based on flow .recctds may oe the most useful as guidance to planners when
inirial maintenance flowg are needed.

Section 13

The priority matrix, as presented in the Upper White River
Basin report, may be an excellent approach for detarmining
instream flow requirements and minimum streamflows provided
the method is modified to address all water nesds such as
water quality, fish and wildlife, municipal and industrial
water supply, agriculture, navigation, etc. The effort
required to modify the priority matrix to consider the
relative importance.of all use=s of water from the streams,
however, wWill preclude the use of this method on a statewide
basis in the near future.

The comment by the Game and Fish Commission regarding the
priority matrix and the necessity of using methods based on
flow records to determine instream flow requirements is
unclear. As shown on pages 3—-67 and 3-48 of the Uppar White
‘River Basin report, the priority matrix methodolegy involves
the determination of streamflow protection levels which are
then correlated with an appropriate percent of the seasonal
flow for =2ach stream which is based on historic streamflow
records.



14 There is one other aspect of instream fiows that has not been well

= addressed in this dzaft. The impac: of reduced flows on thieatened and
endangecred species in the QOpper White Basin needs more evaluation and
study. While we will not address thls matter in depth - in this
coccespondence, i is.quits notable that a: least 29 aguatie species of
fedaral and/or s:tate concern inhabit -the Upjer White River Basin. We
concur with the concecn for these speciss indlecated in the correspondence
from the Arkansas NHatural Heritage Commission %o ‘your agency of Qetcber
22, 1986. : -

Section 14 .

The presence of aquatic species of federal and/or =state
concern in. the Upper White River Basin and the need for
additional study on the impact of reduced flows on
threatened and endangered species should probably be noted
in the Basin report.
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