Ozark Plateau

2038 Field Analysis Summary

Basin Management Team

Division of Water Resources
Kansas Department of Agriculture
109 SW Ninth Street 2™ Floor
Topeka, KS 6661-2283
785-296-6087



Table of Contents

[ 0T [ o 1o ] TP PPPRPP 3
[P (=Tod o1 =1 (o] AP PP PPPPPPPPPPPPN 5
[, SUIMACE WALEE.......iiiiiiiiiiie e ceeei ettt e e e s ettt et e e e e e e e e e e e e e e e e s s sammme e e e e e e e e s s e aannnnnes 6
IV . GIOUNOWALE..... ..ottt eeme ettt st a s e e e e e e e e e s emnn e e e e e e eeeeaaeeeees 10
V. WaALer QUAIITY. .. .o i eeee e e e e e e e e e e e smnn e e e e e e e aaaaeaaees 16
VL WALEE USE ... e eee e et e et e ettt e e e et e e e et e e e e e e e eanas 18
VL CONCIUSIONS ...ttt e e ettt ettt ettt e e e e e e e e e e e e e e s smmmeeeaaaeeeeeaeesnannnns 20
[V AL ] o= o o [ PP PPPPPPPPPPPPPPR 21
Figures
FIgure 1: Ozark PIALEAUL.............uvuiiiiiiiccce e e et e e e e e e e e e e e e e anees s e e e aaaeaaes 3
Figure 2: Ozark and Springfield Plateau AQUITEIS............cccuiiiiiimmmriie e 4
Figure 3: Average Ozark Precipitation 19B007..............ccoeveirrirmmmimmmeereeeeeeeernnnnne e emeennens 5
Figure 4: 2008 Monthly Average PrecCipitation.............oooiiiiiiiiiccce e 6
Figure 5: Neosho River and Spring River USGS streamflow.gage............ccccccvvceeeveevnnnnns 7
Figure 6: Streamflow at USGS Gages I2PD8..............coooiuiviiiiiimmmniiiiiiiiiineeeee e eeesreeeees 8
Figure 7: Daily Streamflow and MDS for 20Q8...............ooviiiiiiccre e 9
Figure 8: Percent of days potential MDS is not met at USGS gages...........cccccvvemmerrnnnnee 10
Figure 9: Ozark Monitoring WEeIIS.........coooooiiiiieeeeeee e 11
Figure 10: Groundwater levels for the Ozark aquifer in Crawford Caunty....................... 12
Figure 11: Ozark groundwater levels East of the Spring River in Cherokee County....... 13
Figure 12: Ozark groundwater levels for remaining Cherokee County wellsegsbnof the

S 0 1 [0 T 1= PSPPI 14
Figure 13: Groundwater levels in the Ozark Plateau aguIfer.............cuuvvvieeericiviiininnnnne. 15
Figure 14: Ozark Aquifer Salinity.............coooiiiiiiiiieeee e 16
Figure 15: Ozark Plateau Aquifer Salinity...........ccuuuuuiiiiiieeeiiiiiiiiiie e 16
Figure 16: Ozark Aquifer CONAUCTIVILY. .......cccoeeiiieeeeiiii i ieeei e eeeeeeeee e 17
Figure 17: Ozark Plateau Aquifer CONAUCTIVIEY..........ccuviuiiiiiiiimeeiiniiiieeee e 17
Figure 18: Points of Diversion within the Ozark Moratorium Area..............ccccvvvveemeeeeeee.. 19
Figure 19: Ground and Surface water use 18007 ..............ooouiiiiiiiiimmmr e 20
Tables
Table 1: Minimal Desirable Streamflow (MDS)........cooiiiiiiiiiiiii e 8
Table 2: Water Rights in the Neosho and Spring River Subbasin................cccoceeiiiiiis 18



I. Introduction

The Ozark Plateau &fourstate region located primarily in southern Missouri aathern
Arkansas, and includessnaller areas in northwest Oklahoma and southeast Kdfigase(l).

The Ozark Plateau consistsfolir physiographic regionghe Springfield Plateau, Salem

Plateau, Saint Francois Mountains and Boston Mountains. Of these four regions only a small
portionof the Springfield Rteau extends into the faoutheastern corner of Kansas. Under this
corner of Kansabesthe Ozark Plateaaquifer.
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Figure 1: Ozark Plateau

The Ozark Plateaaquiferis an important source of water for theadstateregion of southeast
Kansas, southwest Missouri, northeastern Oklahoma and aportadh of northwest Arkansas
The Ozark Plateaaquiferconsistsof two aquifersa deep aquifer and a shallower aquifer, both
with discontinuous confining layer The upper aquifer is the Springfield Plateau aquifer, the
lower is the Ozark aquef (Figure?2).
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Figure 2: Ozark and Springdfield Plateau Aquifers
Figure taken from Kansas Geological Survey Open File Report200¥ie Southeast Kansas Ozark Aquifer Water
Supply Program

The Springfield Plateau aquifer contains fresh water in southwest Misswlnortheast
Oklahoma, where it is shallow and can produce water sufficient for domestic puridestes.
quality of the Springfield Plateau aquifer in Kansas is poor and may be unfit for domestic use
due totheprior extensive lead and ore mining in @ea. Mining shafts have allowed
contaminated water to move from the surface into the aquifer.

The Ozark aquifer contains usable water in southeast Kansas and is the source for most of the
groundwater supplied to area municipalities and rural wateratisstAt the bottom of the Ozark
aquifer is a brine layer (salt water) that is moving west to east across Kahgsas.isconcern

that significant groundwater pumping in areas could potentially cause upwelling of brines within
the aquiferandadverselyimpactwater quality.

Due to uncertainty about the available water supply in the Ozark aquifer, as well as water quality
concerns, in 2004 the Kansas DepaaurcefDhAt of Ag
DWR) established anoratorium on new appropriations from the aquifer in Kansasept for

some specified exceptiondhe moratoriunmeferenced a study of the Springfield Plateau aquifer

and Ozark aquifer to be completed by December 31, @Q0X0R. 5-3-29). The study byhe

U.S. Geological Survef SGS) with state and local involvement, has been ongoing for several

years and is anticipated to be completed in 2009
(http://ks.water.usgs.gov/Kargatudies/OzarkAquifer/index.html

In 2004 a groundwater well monitoring network waseastablished for the Ozark aquifer
moratorium area. The network consists of 24 wellsdahatcreened within ttgpringfield

Plateau aquifethe Ozark aquifeQr both aquifergreferred to as the Ozark Plateau aqujfany

are measured on a quarterly basis. Also, in order to detect the potential eastward movement of
salt watey a network consisting of 12 wells has been established from which water quality
samplesare takerguarterly Lastly, threecontinuousmonitoring wells have bearilled. Two

of the monitoring wells are located in the Ozark aquifer at McCune and Pittsburg and one is


http://ks.water.usgs.gov/Kansas/studies/OzarkAquifer/index.html

located in the Springfiel®lateauaquifer, alsolocatedat Pittsburg. Allthree wells have
transducers installed and are equipped sattellitetelemetry capabilities.

ll. Precipitation

Precipitation in the Ozark Plateau area in Kansas averages 41 (imchpsr year based on six
precipitation stationsFigure3 shows the annual variation in precipitation. This chart was
derivedfrom National Climatic Data Center (NCDC) statidosated in Columbus (Cherokee
County), Erie (Neosh@ounty), Fort Scot{BourbonCounty), Moran (AllenCounty), Parsons
(LabetteCounty) and Pittsburg (Crawfor@ounty). The data is downloaded then averaged to
create the following chartThe highest precipitation total occurred in 1985 with 59 in. The
lowest precipitatioroccurred in 1963 with 22 inln 2007, the precipitation totalvas53in.,
which isaboveaverage.Annual precipitation data for these NCDC stationsuisently available
through 2007
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Figure 3: Average Ozark Precipitation 19002007



Figure4 showsthe preliminarymonthly precipitation fo2008. With these measurements the
subbas experienced an average of 54 inches in 2008s i§ 13in. above the annual average.
Junehad the highest average with.4Din. while Januanhad the lowetsprecipitation average
with 0.91in.
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Figure 4: 2008 Monthly Average Precipitation

[1l. Surface Water

The Neoshdriver and the Spring River are thed major river systemthatcut through the
regulationareaboundaryof the Ozark Plateaaquifer (Figure5). Thelower NeoshoRiver flows
through NeostrandLabettecounties and brieflyflows through thesouthwestorner of
CherokeeCounty before flowing out oKansas into Oklahomdhe Spring Rrer enters Kansas
from Missourion the eastern side of Cherokee Couftbyvs throughCherokeeCounty, and
exitsthe stateat the southern part tie county into OklahomaBoth river systemare
monitored by th&JSGSand have streamflow gagpssitionednear Parson&ansasonthe
lower NeashoRiver and near Quapavwwklahomaonthe Spring Rive(Figure5).
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Figure 5: NeoshoRiver and Spring River USGS streamflow gage




Figure6 was derived from thParsonsKansasand QuapawOklahomaUSGSgages and
demonstrates how flowanvary eachyear. Followingthe 1951 flood the NeosHiverreached
periods oflittle to noflow during thesubsequendrought.

Neosho and Spring River Streamflow at USGS Gages
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Figure 6: Streamflow at USGS Gages 1922008

In 1984 the Kansas legislature amended the Kansas Water Appropriation Act to establish
Minimum Desirable Streamflow®DS) on certain watercourses in Kansas. The statutory
provision provided for the establishment of MDS flow critéoide designatedn a number of
Kansas streams prior to a 1990 deadline. MDS flow critericestablisied on the Neosho and
Spring Rives at specific USGS streamflow gage$ablel represents thBIDS valuesfor the
lower NeoshoRiver andthe Spring River USGS streamflow gages.

Figure7 shows thestreamflow measurements for 200&ich were above MDS levelsThe
lower Neosho Rivegage is located near Parsons, Kamsabis useth adminisering MDS
between the lola, Kansas USGS gage and the Parsons, Kansas USGS g&peing liiver
gagenearQuapaw Oklahoma is useth administration oMDS at Baxter Springs, Kansad he
MDS values for the Neosho River near Parsons in parenthesislm Tadpreserthe spawning
flows that are managed if the reservoir is in flood pool.

Table 1: Minimal Desirable Streamflow (MDS)

River | Gage Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec

Neosho| Parsons | 50 50 50 50 50 50 50 50 50 50 | 50 50
(100) | (300) | (300)

Spring | Quapaw | 175 | 200 | 250 | 300 450 |350 |200 |160 | 120 |120] 150 | 175




Spring and Neosho River 2008 Streamflow and MDS
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Figure 7: Daily Streamflow and MDS for 2008

Figure8 charts the potential days in which MDS criteria are not met at the lower Neosdto Ri
gage and Spring River gag8ince MDS was established in 1984, the frequency of streamflow
below the MD<criteria has been less at the Quapaw gage than at the Parson$lgage partly
due to the fact thatreanflows on the lower Neosho River are affected by operatiottsreé
federal reservoirs located within the basin (Marion, Council Grove, andRedmond
Reservoirs).Thelower Neosho has a greater potential for flows below MD&®gatfor
consecutivegears resulting inthe administratiorof MDS on the Neosho Rivém 2002, 2003,
2006, and 2007MDS administration occurred for the first time thre Spring Rivem 2006.

The Parsons gage on the Neosho River has a longer record dating back to 1922, while recording
on the Spring River at the Quapaw gage started in 1940. Over the periods of record, the average
streamflow athe Parsons gage dhe Neosho Rivewas 2,762 cfs and 2,21¥s at the Quapaw

gage on the Spring River. During the 189the Parsons gage had reduced flows and averaged
1,994cfs. On the other hand, the Quapawegageraged 2,94&s during the 1990sThe

Parsons gage @&veraging highestreamflowsat 2,543cfs than the Quapaw gage at 2,t7¥

from 2000 to 2008
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Figure 8: Percent of days potential MDSis not metat USGS gages

V. Groundwater

In the Ozark Platearegion there are two aquifer sources in which groundwater level
measurements are taken: the Ozark aquifer an8ghagfield Plateau aquifer. The Springfield
Plateau aquifer is of poor quality water and not used much for domestic purposes. Monitoring
wells used in this report are located in the Ozark aquifer and what we refer tdCzathe
Plateau aquifefwells believed to be screened in both the Ozark and the Springfield aquifers)
There are no known monitoring wells solely screened in the Spritdflateau aquifdvesides
the dedicated observation well at Pittsburg, Kangas this fieldwork summarygroundwater
datawasgroupedby aquifersourceand geographic locatioriThe monitoring well network is
shown inFigure9. Figures 10 through 1&hart the groundwatéevelsin the Ozark and the
Ozark Plateau aquifdry location Well depths anavater leveltrends vary between individual
wells, which are partlgdue tothe majority of the wellnetwork consisting adctive municipal
wells.

There is littlehistorical water level dati compardo currentwater levels In the future, five
year rolling averages will be preparethe KDA-DWR measures a total @7 wells in the
Ozark Plateau regionGenerally, winte{December, January and Februangasurements are
used for the&Subbasin Water Resource Management Pro@edthanalysis summargs this isa
periodin which irrigation wells are usually not pumpiagd recovery of the water table is
occurring. Historically, in this area, spring, summer and farethe common time® measure
groundwater level dataSincethe wells monitored are mostly municipal wells that pump-year
round capturing a period of oevery would be difficult. In reviewing the data, fall
measurements (September, Octobad Novembgrseemed to be the most consistent time in
which groundwater levelseretaken thereforethey were used for thenalysis Legal
descriptionsand name$or monitoring wells are available in the appendix.
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Figure 9: Ozark Monitoring Wells
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