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1 Executive Summary

This Water Reource Inventory and Assessment (WRIA) for Dale Bumpers White River National Wildlife
Refuge (DBWRNWR or the refuge) summarizes available and relevant information for refuge water
resources, including aquatic resource needs and issues of concern, bottdiatenand longerm. A
primary purpose of the document is to provide recommendations to address any perceived water resource
related threats, needs or concerns on the refuge. Topics addressed within the WRIA report include the
NBTdzASQa y I ibgzphyfclimats geblagy, Joilsohydroldgfiectsof development within the
associated watershed(s), potential effects from climate change, assessment and evaluation of refuge
infrastructure in relation to water resources, historic and current watenitasing activities on and near the
refuge, water quality and quantity information, and state water use regulatory guidelines. All of this
information was compiled from publicly available reports (@ghblishedand unpublishedesearch reporty
database (e.g.websites maintained by government agencies, academic institutions, andma@rnmental
organizationy and geospatial datasets from federal, state, and local agencies.

The primary drivers of the threats, needs, and issues of concern identifihisi assessment are the
anthropogenic and environmental stressors occurring within the White Basn (including the White and

Cache Rivers) and, to some degree, influences from the Arkansas and Mississippi Rivers, which are located at
the extreme sothern portion of the refuge. These areas together comprise Regionof Hydrologic
Influence(RHI) for DBWRNWR. For the purposes of this assessment, the RHI was defined as the Upper and
Lower White Basins [six digit hydrologic unit code (#6JC110100 ad 080203, respectively], which
encompass lands and waters upstream of the refuge, and the Lower Arkansas [080204] and Lower
MississippiHelena [080201] Basins, located immediately downstream of the refuge. The Lower Arkansas
and Lower Mississipgielena wee included because of backwater effects and inundation that occurs on the
refuge in association with high water events within these basins.

1.1 Findings

1 TheRH] defined as the area potentially influencing the hydrology and water quality on the refuge,
enconpasses a@rea of 19,228,966 acres 30,045 square miles (Ayi.

f The entire White River Basin (upper and lower) extends for adb62d,765 i, with 10,622mi%in
southern Missouri and 17,148i°in Arkansas

1 Major tributaries to the White River inalie the James River, North Fork River, Buffalo River, Black
River, Village Creek, Little Red River, Bayou Des Arc, Wattensaw Bayou, Cache River, Big Creek and
Bayou LaGrue.

1 The White River mainsteftows 720 miles from its origiim the Boston Mountainsfahe Interior
Highlands (elevatior85 neters (m)2,575feet] above mean sea levé¥S1]) to its confluence with
the Mississippi Rive(Brown et al. 2005) at a bedlevation of about 125 feet MSL When
considering the entire length of thevir, the aveage slope is 0.064%, which is equivalent to 3.4
feet in elevation loss per river mile; however, there is a marked difference in the relief of the coastal

! For the purposes of this report, all units are expressed in English measures, unless citing information from a primary
source where the native data are presented in metric units. In those cases, the English unit cosvarsialso
provided.



plain (Lower White) section of the basin compared to the Interior Highlands (Upper White) portion.
Theelevation at the northern boundary of the Lower White RiBasin,185miles above the mouth

of the White River, is approximately 300 ferean sea levelMSL), resulting in an averagbasin

slope of 0.018%0r 095F SS LISNJ YA S 03 3Ke®ED ST 2 J&C21{y RO HEm2vLIX

The Mississippi Riveignificantly affects the hydrology of the lower White River, both in terms of
RAAOKIFNEBS YR adGlF3S® ¢KS aAdaadaAraairlllA wig@SNRa v
feet per second (cfs), more tha® limes greater than that of the White River (30,787 cfs). Water

backs up from the Mississippi River and slows, or even stops, the flow of water moving down the

White River. Athis slowing or stoppage occuythe stage of the White River rises to matchttbf

0KS aAdaraaiALIIA wAQGSNY ¢KS aAdaArdaaiLIIA whigdSND
confluencewith the White River anéhfluenceswater levels and inundation frotte White River

for a considerable distance upstream.

Discharges for thiower White River, based dhe USGS gage at Clarendon, AR (Site# 07077800),
have aperiod of recordor 53 yearg1928¢ 1981). The @erage annual discharge over thriod

of record is 29,61¢fs The average monthly discharge is highest between Jgrarad June and
lowest between July and December. The average monthly discharge peaks in April whereas the
month with the lowest average discharge is October.

Recentlyin2008 and 201), sibstantial floodccurred on the White Riverh& White River stag

at Clarendon reached 33.73 feet NGVD29 in April 2008, which was the highest stage since the flood
of 1973 Three years later (May 2011 White River stage at Clarendon peaked at 37.47 feet
NGVD29, the highest recorded stage height since the 192d.floo

Within the RHI, there ara total of 71,689 miles of stream&&,923 miles of named streams and
52,766 miles of unnamed streain®©n the Refugehere are 42 named creeks and rivers totaling
over 263 miles. In addition to these named streams, thereoapz602 miles of unnamed streams
within this area.

The White River flows through the refugéthin the acquisition boundary fo84.5 miles.

The White River RHI contains a total of 399 dairsajority of these dams webwiilt primarily fa
recreation,but many also perfornflood protection and irrigation functions which alter hydrology
on a more local scale.

The majority of the dams in the RHI store less than 200fa&tof water and the vast majority are
privately owned However, there are sevearge damsfpur on the main stem White River and
three on major tributaries) that aid in navigation and/or serve as hydropower generators.

More than 96%ef the Refugdands and more than 9466 the lands within theacquisition boundary
are classified as etlands according to thé&lational Wetland InventoryNW)). The wetlands are
primarily palustrine with large freshwater forestediiaib areas.

The US Geological Survey (@S has collected water quality data at 292 active and historic surface
water siteswithin the RHI. Ten of these sites are wittem miles of the acquisitin boundary for



Dale Bumpers White River NW&tenumber07077000 (White River at DeValls Bluff, AR) is the
closest active monitoring site to the refuge, with a period of record begmin 1945

USGS lists 33,874 wells within the RHI that have been sampled (or could potentially be sampled) for
groundwater levelsThere arel9,817monitored groundwater wells located within thewer White
RiverBash. Of these4,142 are within ten ntes ofDBWRIWR; however, only 34 are located on the
refuge. Ten of these wells have had groundwater level measurements conducted by USGS

Within the RHI, USGS has measured groundwalality at 812 locations, including five sites (wells)
located on therefuge.

The uppermost unit of MEABI(ssissippi Embayment Aquifer Sysjamderlying the refuges the
MissesippiRiverValleyalluvial aquifer This aquifer produced about #% of the groundwater
withdrawn in Arkansas in 20, and is primarily used farigation. Groundwater wells drawing from
the alluvial aquifer can yield from 50 to more than 500 gallons per minute

The Mississippi Embayment Regional Aquifer StYMERAYP estimates that groundwater
withdrawals have increased 132% in the agricultureha of Arkansas from 1985 to 2000. Total net
volumetric depletion for the entire Mississippi Embayment aquifer system between 1900 and 2008
is estimated at 182 kin(43.6 n7). The most dramatic depletion rates are estimated to have
occurred between 1991 ah2000 (5.9 krifyr) and between 2001 and 2008 (8.1 ¥gr).

A digital groundwater flow model for hSparta Aquifer projected that maintainit§95 pumping
rates would result in relatively minor (less than 10 feet) water level declines in the Grane Prairi
area.However, he same model, using the 1980 dlugh 1995 rate of change in pumping activity
and agrojected through 2027, predicted water level declines of 100 to over 200 feet in the Grand
Prairie area

According to the mostcent information avaidlble (from2005), agricultural irigation accounted for
90%of water use in Arkansas

A Contaminant Assessment Process (CAP) was conducted for the refuge in 2003 and 2004. Mean
DDT (dichlorodiphenyltrichloroethane) concentrations in benthic fish tissw#lected from
DBWRIWR waters exceeded the Ragor Protection Level (PPL) of0@0Q ng/g while DDT
concentrations in predatory fish tissues were below this level. Mean concentrations of toxaphene in
both benthic and predatory fish tissues exceeded the lavidslogical effects value (400 ng/g),

while the maximum concentration in benthic fishes also exceeded the PPL.

DBWRIWR had a high number of current use pesticides (CUP) detections from both off-and on

refuge sampling sites. Levels of trifluralin thatrerdetected orrefuge exceeded either the lowest

[/ pn RFEGF omm >3k[ 0 2N FljdzZ A0 tfATFTS -@dbyli SNAI ¢
metribuzin, trifluralin, chlorpyrifos, metolachlor, atrazine, diazinon, and phorate all exceeded

aquatic Ife criteria valuesit nearby offrefuge sites

Impaired waterqwaters identified in 303d listand additionalwaterbodies withtotal maximum
daily loadsTMDL%determined ,were identifiedwithin or near therefugeacquisition boundary. In
2008, three vaterbodies oror in proximity tothe refuge did not meet their designated uses. Boat

3



Gunwale Slash and Prairie Cypress Creek did not meet the aquatic lfeasese ofnadequate
dissolved oxygemoncentrations and agriculture was identified as the pimy source of the
problem; this condition occurs during the season when flows are diminished and water
temperatures are elevatedig Creek did not meet its agriculture and industrial use designation
because othloride and total dissolved solidencentrdions. Agriculture was identified as both the
primary and secondary source of the problems

1 Within the RHI there are a total of 50ational Pollutant Discharge Elimination Syst&NRDES
permitted facilities This includesvo major facilities that discrge into the White River within the
refuge acquisition boundary: the City of Clarendon and the City of St. Charles

9 Currently there are no known groundwater quality problems on the refuge; however, saltwater
intrusion into the alluvial aquifer as a rdsaf heavy drawdown of water, irrigation practices and
area hydrogeology has been detected in the southeast part of the .state

1 Excessive sedimentatias of primary concern on the refuge; however, the majority of sources of
erosion and sediment transpooiccur outside the refuge boundaries

f Theordinary high water markHWMA & RSTFAY SR Ay GKS I NJlyala O2R
bed of a stream from its bank, that line at which the presence of water is continued for such length
oftimeastomarkbl2y G KS &2Af yR @S3SGlF A2y -22RNA0AY O
the water is nomnavigable, the riparian owner has rights to the center of the stream. For navigable
gFrGSNBRT GKS Lzt A0 KFa (KS N 8skdiof batgingdzngng, i KS 4|
FAAKAY3IZ YR GKS fFyRAYy3 2F 02 (1aé -AngersbonRRAGA2Y
Reames, 161 S.W.2d 957, 9&D (Ark. 1942)).

1.2 Key Water Resources Issues of Concern

Of primary concersto the refuge arghe timing, duration,quantity and quality of surfaceater flows.
Additionally, KS aAT S FyR O02YLX SEAGE 27F (KS, lendstoamufiRdeli KS NB
of perceived threats and issues of concern that can directly or indirectly impactiiee resourcesMost of

the gecific threats and issues of concexre related to anthropogenic changes within the baaimdare

most associated with water quantity and water quality issues. Anthropogenic changestiviiii] such

as the construction odams and levees, groundwater withdrawals faigation, and conversion of

bottomland hardwoods to agricultural fields, greatly influence the hydrology within the basin and
ultimately, on the refuge.

During aNeedsAssessmeneview by the Inventory ahMonitoring Program, refuge staff identified the top
AadaadzSa 2N O2yOSN¥ya NB3IFNRAYy3I GKNBFdGa G2 GKS NBETFdA
flood control and navigation or irrigation projects, and 2) unseasonal flooding from irrigatieoff (altered
KERNBLSNAZ2ROD® 2 KSYy &LISOAFAOLftEe a1 SR G2 ARSy(GATe
water quality, the following were identified: 1) agricultural roff, 2) sedimentation/silt, and 3) head

cutting (increased msion rates)Later in this document (Sectidhl), the perceived threats or
issues of concern are identified detail and divided intdwo temporal categories: 1) urgent/immediate
issues (those for which impacts have alreadgnifested) and, 2) long term issues (currently not an
immediate threat but if current practices continue, then impacts are likely).



1.3 Recommendations

A brief overviewof the needs and recommendations for Dale Bumpers White River NWR are summarized
below. Amore indepth discussion of needs and recommendations is provided in Segtof the
Assessment

Several of the identified needs and recommendations coincide with those found within other refuge
planning documents, morgecifically, the Comprehensive Conservation Plan (CCP). Where appropriate, the
CCP objectives and strategieterencing theaquatic resources and hydrolo¢g:g., CCP Objectiveg22-5,

2-6, and 27) should be prioritized based on information containedhin this WRIA and as prtical for
refuge implementation/operations.

One of the primary needs and recommendations is to establish, or build upon, partnerships with other local,
state, and federal agencies. These collaborative effarils assist in adbssing other needs and
recommendations. For example, the acquisitiomabmplete LIDAR (Light Detection and Ranging) dataset
for the entire refugeis an immediate needByacquiring the LIDARhe developmenbf an inundation
model, which is also a neesthd recommendationgan becompleted.The inundation model would allow
refuge staff togain a better understanding of the hydrological processes occurring on the refuge.



2 Introduction

This Water Resource Inventory and Assessment (WRIA) Summary Rematef@umperdVhite River
National Wildlife RefugeDBWRNWR or refugeventories relevant hydrologic information, provides an
assessment of water resource needs and issues of concern, and makes recommendations tdlaakFess
needs and concerns. Thdanmation compiled as part of the WRIA process will ultimately be housed in an
online WRIA database currently under development by the U.S. Fish and Wildlife Gawiaze or USFWS
Natural Resources Program Center (NRPC). Together, the WRIA SumnaainaRkethe accompanying
information in the online WRIA database are intended to be a reference to help guigtdmgnand adaptive
water resource management. This WRIA Summary Report was dev&liapeadput by refuge stafas well
asinternal and externhpartners with extensive knowledge about tki¢hite RiverBasin. The document
incorporates existing hydrologic information compiled between April 2012wk mber2014.

The WRIA database and summary reports provide a reconnaiskamtinventory and ssessment of water
resources on and adjacent to National Wildlife Refuges and National Fish Hatcheries nationwide. Achieving a
greater understanding of existing refuge water resources will help identify potential concerns or threats to
those resources andill provide a basis for wildlife habitat management and operational recommendations

to refuge managers, wildlife biologists, field staff, Regional Office personnel, and Department of Interior
managers. A national team composed of Serwigger resourcestaff, environmental contaminants
biologists and other Service employees developed the standardized content of the national interactive
online WRIA database and summary reports.

The long term goal of the National Wildlife Refuge System (NWRS) WRIA etigitaside upto-date,
accurate data on NWRS water quantity and quality in order to acquire, manage, and protect adequate
supplies of clean and fresh water. An accurate water resources inventory is essential to prioritize issues and
tasks and to take pseriptive actions that are consistent with the established purposes of the refuge.
Reconnaissanekevel water resource assessments evaluate water rights, water quantity, known water
guality issues, water management, potential water acquisitions, threatster supplies, and other water
resource issues for each field station.

WRIASs are recognized as an important part of the NWRS Inventory and Monitoring (1&M) initiative and are
prioritized in the National &M Operational Blueprint as Task BE2HWS 20H). In addition, this WRIA work

supports the Water Resources Inventory and Monitoring (WRIM) Operational Goal, as well as Objective
WRIM 1.0, and Task WRIM 1.4 within the National I&M Seven Year Plan (USFa)S B6E@vetyear plan

outlines a strategic, ftused, measureable and prioritized plan directly tied to t&# Operational

Blueprint. Hydrologic and water resource information compiled during the WRIA process can facilitate the
development of other key documents for each refuge including Hydrogeonmuhalyses (HGMs),
Comprehensive Conservation Plans (CCPs), Habitat Management Plans (HMPs) and Inventory and
Monitoring Plans (IMPsh CCP faherefugeg & O2 YL SGSR AY HnamH 6! {C2{ Hn
was initiated the same year.nAIMP is cuently scheduled for development in 2015

Preliminary water resource assessments conducted within Region 4 by the Service beginning in 2007, as well
as hydrologic and climate change vulnerability assessments conducted by the USFWS and USGS in 2009,
identified DBWRNWRSs one of six togriority sites within Region 4 recommended for detailed hydrologic
characterizationA hydrologic and landscape database was published for White River and Cache River NWRs
in 2012 Buell et al. 2012)Xeywater quantity threas outlined for the refuge in tis and the 2009 USFWS
assessmenincludedthe effects of hydropower regulation; channelization and ditching; agricultural,
municipal, and industrial water use, both surface water and groundwater withdrawal; dredging for
navigtion-channel maintenance; changes in land cover and land use; water quality effects of various land



uses; climate variability; and impacts of beavers on wetlands. Water quality issues included land application
of fertilizers and pesticides; erosion andpdsition of sediment; and municipal and industrial discharge
(USFWS 20@9Buell et al. 2012Followingthis work, the WRIA process was initiate@@12and a formal

kick-off meeting andefugevisitwere held onMay 22, 2013



3 Facility Information

DaleBumpersWhite RiverNWRIs located in southeastern Arkansas, in Desha, Monroe, Arkansas and
PhillipsCounties near the town of St. Charles, approximately 100 miles southeast of Little Rock and 115
miles southwest of Memphis, THNdditionally, 1 is locatedwithin thedefined boundaries of th&ulf Coastal
Plains and Ozarks Landscape Conservation Cooperative [@Qfgurel). The refuge was established
Septemberb, 1935 by Executive Order 7178 protect and onserve migratory birds and other wildlife
resources in accordance withher applicable lawge.g, Migratory Bird Conservation Act, Fish and Wildlife
Coordination Act and Refuge Recreation Act [16 U.S.C:488IM4], as amended)

The originafee title acquisition area consistieof 112,77 1acres the vast majority of which were located
south of State Highway 1 (the Southern Uiig)gure2). Many parcels were purchased with a timber
reservation and selective dting occurred in the 19404n 1992, the Arkansddaho Land Exchange Act
added 40749acres transferred from the Potlatch Corporatiaio, the approximately 9,000 acres of refuge
land north of State Highway 1. This highway now serves as the dividinoeliween the Nortlern and
Souttrern Units of the refuge. Mst management activities continue to occur in ®eutrern Unit (USFWS
2012)(Figure3).

DBWRNWRurrently coversl60,7/56 acres within a 172 3l7-acre approved acquisitiorboundary The
currentacquisition boundargf the refugeis located along ®milesof the White Riverfrom Clarendon to
Benzal BridgdQBWRNWRtaff, written communicatioh The USFWS has proposed to expand the current
acquisition boundey to include an additional 125,349 acres surrounding and south dDBWRNWRan

area that includes the White Rivdfississippi Riveconfluence. The expansiomould incorporate the
floodplain for nine additional river miledkRM)of the White River, apximately 26 river miles of the
Arkansas River and 34 river miles of the Mississippi RN&HFWS 2013. Throughout this WRIA the current
acquisition boundary172,457 acres) is referencdfithe refuge acquisition boundary is expanded in the
future, this WRIA would need to be revised to incorporate the hydrologic features of the additional area.

The refuge is located in the lower White River Watershed, near the VRite€ éonfluence with the
MississippRiver.The White RiveBasinextendsfor a total of 27,765 square miles (sg. naoit mP), with

10,622 miin southern Missouri and 17,143 himi ArkansasTheWhite River flows for approximatelg22

milesfrom the Boston Mountains in northwestern Arkansas to its confluence with the Mississippi River in

Desha County, Arkansairkansas Studies Institute 201S$ince 198®BWRNWRCacheriver NWR and

GKNBES adrdS oAt REAFS YIFylFI3ISYSyd FFNBFaz O2ftf SOGADS
+SyGdaNB I NBlI ¢ KIFIPS O0SSYYyREAR2EYE ( ERLIBRESHYOFRE dzF |
ConventionThe total area encompassed by this designation is currently 201,178 (8d#8 mf). The

refuge and nearbyatural areas also include some of the few remaininggstulvth bottomland hardwood
(BLH¥orestsin the South. Lastly, the area is designated a Globally Important Bird Area by the American Bird
Conservancy and an Arkansas Important Bird Area by Audubon Arkergfaa/s 20)2

Key terrestrial habitats present on the refuge include second and thirevtgroselectively logged
bottomland hardwood and swamp fore@SFWS 20)2some of the last remaining in the Mississippi River
Valley(Lopez et al. 20Q3There are more than 70 distinct plant communities located within the refuge,
including preColumbiancypress and tupelo swampd$FWS 20)2 Four species classified Reglerally
endangered are associated with the refuge: the ivbitled woodpeckerCampephilus principajignterior
least tern Gterna antillarum athalasspspink mucket musseLé&mpsik orbiculatd and fat pocketbook
mussel Potamilus capax Additionally, he rabbitsfoot mussel@uadrula cylindrica cylindrigas a
threatened speciesthat are associated with the refuge and adjacent watdrkere are also 26 known
species of concern fpnarily mollusks and fish) and two Special Elengévditural Communities (Mississippi



River Low Floodplain and Willow oak forest) on the refudRWS 20}2The White River also supports
important riverinefishspeciesincludingshovelnosesturgeon &aphirhynchugplatoryncho$ and paddlefish
(Polyodon spathulaas well as diverse and productive aquatic plant communities within the bottomland
hardwood swampsThe Lower White River Region also provides suitable habitat for the largest winter
concentration of mallard duckgéAnas platyrhynchgsn North Americal(opez et al. 2003

Several guatic species that occur within the White River drainage and on refuge lands may be Federally
listed in the future. In 2010 the Center for Biological Diversity peiitib the Serviceto list 404
predominantly southeastern aquatic species currently under consideration by the U8=@Wgof which

are known to occur in the White River draina@®80 201 More detailed information about the biological
assemblages found wiin the White RiverBasin is summarized iBections.3.1.30f this report.
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Figurel. Location oDaleBumperswWhite RverNationalWildlife Refugein relation to UFish andwildlife ServiceRegion 4 Landscape
Conservation Cooperative Boundaries.
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Figure2. Extent ofDale BumpersWhite River National Wildlife Refugein 1937
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Figure3. Dale BumpersWhite River National Wildlife Refugeoverview.
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