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INTRODUCTION 098°00'44"

097°56°28"
The U.S. Geological Survey (USGS), in cooperation with the Chey- 35°38'28" - . il i 835033'23- EXPLANATION
enne and Arapaho Tribes, conducted the present study to determine the p %Fm / 775/ > mnys %m | ;
vulnerability to contamination of ground water beneath tribal lands within 7 “ /' \
the 3,991-acre Concho Reserve in Canadian County, Oklahoma (map A). Qal
Purpose and Scope
The purpose of this project is to provide information on the hydrologic
characteristics of the aquifer and sources of potential ground-water con- ALLUVIUM
tamination needed to make improvement and protection-planning deci-
sions. Cheyenne-Arapaho tribal managers are planning tc? improfe and i, g B, an(li gratl;/]el Gﬁnre::tlllyeth\?v;:rr?rgr?\":ﬁsaﬁ
protect the public water supply of the Concho Reserve. These plans ggpﬁz:tz alge bg::;auye ‘;::rg and contains excessive >
include a possible relocation the existing well field. Ground-water wells in ampount of sulfgate in some areas <
this well field within the Reserve produce water for public use. <2(
This report gives the results of field reconnaissance observations, pro- E
vides a compilation of hydrologic data from files of the USGS, and g
includes data on ground-water hydrology and geology of the area within &
and immediately surrounding the Concho Reserve. Current land use and
potential sources of contamination of ground water are identified. Tables of
water-quality data from 1943 through 1980 have been compiled from files
of the USGS. The location of the study area is shown on figure 1. TERRACE DEPOSITS
Silt, clay, sand, and gravel in variable proportions with pre-
dominantly fine-grained sand. Yields good- quality water
for domestic use in some areas of Canadian County
Pu
AREA OF _
REPORT _ .~
-~ - Z
,,:_’}\:_ = UNDIFFERENTIATED PERMIAN ROCKS 3
| | OF THE EL RENO GROUP vd
| cANADIAN | " E
- ~——— J'/ Reddish-brown shale, siltstone, and fine—grame_d sand-
- stone, with thin layers of gypsum and dolomite. Well
yields sufficient for domestic and stock use can gener-
Figure 1.—Location of study area. ally be obtained. In some areas the water is highly min-
eralized
Previous Studies
Mogg, Schoff, and Reed (1960) described the ground-water resources g I NO-CLCP
of Canadian County, Oklahoma. Records of well and test-hole data, results T. 13 N..
of chemical analyses of ground water, analyses of aquifer tests and test- BOUNDARY OF THE CONCHO RESERVE
hole cores, and estimates of annual recharge are included in their report. LB : Pt 1 : : , _
Contour maps showing bedrock elevations, the static water-table elevation, & &—anc : ey T ; st TR 5 — ———— —— T TN
the thickness of alluvial and terrace deposits, and the saturated thickness of E S kg i ¢
alluvial deposits are presented in the report. Their report contains hydro- ‘ DRAINAGE DIVIDE—Separates North Canadian and
logic data and available ground-water-quality analyses for alluvial and ter- ' /i Cimarron River drainage areas
race deposits along the North Canadian River in Canadian County. Many : X
of the data contained in their report were collected in the alluvium within & N
and adjacent to the Concho Reserve. : 1 - G A A’
Christenson (1983) studied the hydrologic system of the alluvial and alua sl B A ort, A
terrace deposits along the North Canadian River to determine the maxi- 0,1 E bogh """"'Q\‘!""’ I'E g =
mum annual yield of ground water. His report describes the use of a digital i 4 . 2 S , )
model to simulate the hydrologic system of the alluvial and terrace aquifer M’ﬁﬁ;’%gws 46047 8 , i 7 gg 10_.!“[. LOCATION OF LAND-SURFACE PROFILE (fig. 3)
along the North Canadian River valley from Canton Dam, located 85 river 7 Darlington+-» L "-‘?5‘? st ; 1
miles upstream from the Concho Reserve, to Lake Overholser, located 23 State @ . 1 ' ‘ 021
river miles downstream from the Concho Reserve. .13 | 11 |
Jacobsen and Reed (1949) compiled information to the end of 1943 on “‘é\ 2 | 12 | GROUND-WATER WELL—Number by well is well site
the ground-water resources of the Oklahoma City area. Their report con- : 1 ™’ . | b number listed in table 1
tains a discussion of the hydrologic properties of the North Canadian River il _ 18e}- loa _
alluvium and low terraces, including Pleistocene terrace deposits in the »?gs\------f-f- : Lt o T S G — ey :-mwwwwm_?g[% e e o
vicinity of Lake Overholser. Comparison of maps by Jacobsen and Reed Jit ot o S L @ Darngton Son & 1
(1949) with maps by Mogg, Schoff, and Reed (1960, pl. I) shows that allu- 5 I | SPRING
vial and terrace deposits in the Lake Overholser area are lithologically sim- g |
ilar to deposits on the Concho Reserve. e ] Qal
An appraisal of the potential impact of agricultural practices in the G | A 07239500
vicinity of the current water-supply wells of the Concho Reserve was con- ot STREAM-GAGING STATION—Number is station identifica-
ducted by the Oklahoma Department of Agriculture (written commun. to _ -.“22' - tion number
the Cheyenne-Arapaho Tribes, 1989). This survey did not include water- 2 _
quality analyses, and therefore did not identify existing contammanon A 5 3’(:“"'@(“‘ 0‘31" b
recommended action was to monitor for the pesticides Glean' and 2,4-D by ' A
water-quality analysis of samples from the Cheyenne-Arapaho wells dur- N
ing early spring months. A |
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NI-_006423—01-1. 098°00°44" E— than-normal rainfall are common, when annual precipitation is only 55 to
Base from U.S. Geological Survey . SCALE 1:24 000 60 percent of average. Average wind velocity is 12 miles per hour. Winds
IE:l ::e;:nl :2;‘_12.208601 917927.9 RS- s 1 HIEE Ge:'ongy dfr?m Mogg, Schoff, generally are from the south except during winter months, when frequent
Methods of Study Fort Reno NE 1:24,000, 1672, and ____ CONTOUR INTERVAL 10 FEET ke fgé?;a; ‘:;r?ﬂ:lff f:nomsafm;gttigi '}02111 ?nnghngﬂhweﬁ pass through the area.
Data from previous hydrologic studies of areas in and surrounding the A i S P S PR A e P 2 Sl anhin i ° =
Concho Reserve and from nearby areas having similar geologic and hydro- GEOLOGY
logic characteristics were reviewed, as were existing geologic maps and ' '
hydrologic data in the files of the USGS. Field work for this report included ) In tl}c Concho Reserve, Permian TOCk_S of the El Reno Grogp B Dwen-
documentation of current land uses, reconnaissance of existing springs and lain partially by Quaternary terrace deposits along a topographic drainage
seeps draining the terrace within the Reserve, an inventory of ground-water divide running east to west across the Reserve (map A) (Mogg, Schoff, and
wells in and adjacent to the Concho Reserve, and identification of potential Map A.—Geology and ground-water well locations in the area of the Concho Reserve. R, 1680, T Adlumial depomty oF | o Mol Eanaan Svef e
sources of ground-water contamination within the Reserve. present along the southern edge of the area. Permian rocks of the area are
locally referred to as red beds because of their reddish-brown to red color.
Explanation of the Local Identifier Red beds within the study area are described as a single unit in this report
Locations of data sites are specified by latitude and longitude to the near- o and are not differentiated by formation.
est second and by a local identifier based upon the Oklahoma public-land L_?Jl A Al . The Permian req-bcd sequence vs:'ithin the study area consi_sts of alter-
survey. Local identifiers include the township and range followed by the sec- < 1450- Terrace e nating layers of marine deposns ranging from _reddlsh—brown 51l.ty c.13y
tion number and a series of letters that designate the quarter-section subdivi- 7 . ik SR —— shale and redd%sh-brown silty shale to fine-grained sandstone with inter-
sions from largest to smallest. A sequence number is added to make each < y Psrmilan C bedded evaporites (Mogg, Schoff, and Reed, 1960, p. 23-28). The red beds
local identifier unique. As illustrated in figure 2, the public-land survey & 1,400 ] C are exposed over the northeast third of the study area.and along a road cut
description of the site indicated by the dot is NW 1/4 NW 1/4 NW 1/4 sec. : 1 i above the North Canadian River alluvium near the southwest corner of the
19, T. 13 N., R. 07 W.; the USGS local identifier is 13N-07W-19 BBB. If the § B _ ' : i main Reserve area.
sequence number is 1, the complete identifier is 13N-07W-19 BBB 1. I ) L Terrace deposits are probably of Pleistocene age and overlie the red
z 1 L beds along the drainage divide between the Cimarron River and the North
13N-07W-19 BBB 1 % V{0 1o J ANSFIVEIS EFUFFIEN RPN BRSPSV IFAVIFI AP RS S S S B S B S Canadian River (Mogg, Schoff, and Reed, 1960, p. 35-41). These deposits
> 0 10 20 30 40 50 60 70 80 90 100 10 120 130 140 150 are mainly lenticular beds of silt, sand, and clay with some gravel near the
R. 07 W. o base. Because of insufficient data, accurate estimates of the thickness of
B | i‘l DISTANCE IN FEET (X100) terrace deposits throughout the Reserve cannot be made. Field observa-
¢ Bl - A tions indicate that the thickness varies from a thin veneer along the edges
B A Figure 3.—Land-surface profile and surficial geology extending from the south of the deposits to a maximum of about 60 feet in a small arca near the
C ] D boundary (A), to the north boundary (A’) of the Concho Reserve. water towers on the west-central gdgc of the Reserve. Fleld- observations
—— 19 Surficial geology from Mogg, Schoff, and Reed (1960). suggest that the average terrace thickness over the Reserve is about 30 feet.
' | Alluvial deposits form a strip about half a mile wide within the south-
ern boundary of the study area (Mogg, Schoff, and Reed, 1960, p. 41-45).
& o Table 1.—Selected records of wells and test-holes in and adjacent to the Concho Reserve Thes<.3 deposits are a Seguient of t}fc 2.5-mile wide North Canadian River
[Depth of well and water levels are reported as depth in feet below land-surface datum. Principal aquifer codes: 110ALVM, ?llluwal va‘lley. The alluv.lal deposits are not uniform, but are composed of
North Canadian River alluvium; 112TRRCH, high terrace deposits; 313ELRN is synonymous with Permian undifferentiated interfingering lenses of silt, clay, and fine to coarse sand and gravel. Allu-
rocks as used in this report. Use of water: H, domestic; I, irrigation; N, industrial; O, observation well; P, Public supply; S, live- vial deposits of the North Canadian River are the principal source of
Figure 2.—Local identifier numbering sequence. stock; T, institutional; U, unused. Source of depth data: D, drillers’ reports; R, reported; S, U.S. Geological Survey] municipal, industrial, and irrigation water supplies in Canadian County
: (Mogg, Schoff, and Reed, 1960).
e Aikie Depthof  Sourceof Water Date water  Primary
PHYSIOGRAPHY sl T Site-id Aquifercode M well depth level Jevel use of
s c onmap ey (feet) data (feet) measured water HYDROL OGY
The Concho Reserve covers 3,991 acres in the Central Redbed Plains A (feet)
region of Canadian COunty, Oklahoma. The Reserve lies along a prgminen[ 1 13N-07W-09 ABB 1 353724097565801 313ELRN 1250 15.5 S 3.29 04-07-92 H Surface Water
drainage divide between the Cimarron River to the north and the North Cana- 2 | BRONERCHRL  JSEULGEREeL | LSRN 1220 . - Lo uabieed " , _ .. .
dian River to the south. Land-surface altitudes vary from 1,258 feet above 3 13N-O7TW-16CDC 1  353544097565201  313ELRN 1350 68.8 S 3.58 04-07-92 4] Tl}e Concho Rcser-ve lies along the drainage divide betvs{cen tl'le Cima-
. . . ! 4 13N-07W-17DCC 1 353543097575601  112TRRCH 1335 27 s 13.7 05-06-92 s rron River, about 22 miles to the north, and the North Canadian River,
the National Geodetic Vertical Datum of 1929 (NGVD) along a streambed at 5 13NOTW.19BBB 1  353527097591901  110ALVM 1335 40 S 113 04-06.52 P about 2.5 miles to the south. There are,no oot s M i th::
the northern boundary of the Reserve to about 1,430 feet at the crest of the Rcserve: Surface water ﬂow.in it thgdivide 1o the Cimarron River i
drainage divide. The area north of the drainage divide is upland prairie dis- 6 13N-07W-19 BBC 1 353531097593901  110ALVM 1335 44 S 8.4 05-06-92 P conveye.d e fw EA R s
sected by many deeply eroded gullies and small streams. The area south of / I3N-O7W-19BCB1  353524097593601  110ALVM 1315 45 5 - - P he drai ()j/l i P dh Atk sk u% S
the drainage divide is upland prairie with many small valleys that only B I3N-07W-19CCD1  353701097590101  110ALVM 1335 47 T 18 < =19 U near the drainage divide and have removed much of the terrace f.:p.osn_that
extend to the alluvial floodplain within the southern part of the study area. A 9 13N-07W-20CDD 1 353700097580002  110ALVM 1323 36 i3 12 - .19 8 overlies the Permian rocks. Surface water flowing south of thc divide is
land-surface profile A-A’ extending from the south boundary of the Concho a e S ARES e . v ' o . cgnvcyed by many smallfar val} L ciGars| Ly 0 L et -
Reserve to the north boundary of the Reserve across the highest part of the 11 I3NOTW-28ABD1  353437097564301  110ALVM 1318 " = 405 071480 I - 10 s Nort;lh (allzinac.han RIYC{’ FPLAEEE il G i3 M e e
drainage divide within the Reserve is shown on figure 3. The location of the 12 13N-07W-28ADB1  353432097564901 - 1315 50 D 15 03-20-73 H percolates into the alluvium or is lost to evaporation and transpiration.
profile is shown on map A. 13 13N-07W-28 BBD 1 353436097571601  110ALVM 1320 47 D 12 03-00-80 I The availability of surface water within the boundaries of the Reserve
14 13N-07W-28 DCA 1 353403097565301  110ALVM 1310 48 D 12 11-29-73 1 is limited to impoundment in small stock ponds during periods of direct
LAND USE = IBGWERDLD T SRS - L0 - a B 051543 E surface runoff. Drainage areas above these ponds are s_mall and provide
The Reserve includes 2,710 acres of pasture, 1,209 acres of cropland i et O L 1325 - D i et S e . ou_gh B S e e e
? 8 D o > 17 13N-07TW-29 ADA 1  353429097573501  110ALVM 1320 43 D 15 09-25-72 I and wildlife use.
and 72 acres of roads (Cross and Associates, Inc, Norman, Okla., written 18 13N.07TW-29 ADD 1 353425097573601  110ALVM 1320 47 D 15 09-23.72 .
commun., 1975). Tribal administrative buildings, small repair and mainte- 19 13N-07TW-29 CCC1  353500097580001  110ALVM 1329 26 s 18.7 03-30-42 U Springs
nance shops, warehouses, a childrens’ day-care facility, and about 20 resi- 20 13N-07TW-30 ABA 1  353500097590001  110ALVM 1330 38 S 14 - -19 U Small spri d ithin the R hemeral :
dences and structures of the inactive Concho Indian school occupy the west- SPTINES A0 SEEps vl tue SESLYE: ar.e P .eme b z%nd _dls'
central side of the tract. Commercial locations are a Bingo Hall located in the & LRSS L o 1323 s b . e N chsuge g oupd TRNSS N P seEpnal Vitiasiens I provpikeen
: . i : 22 I3N-O7TW-32 AAB 1  353356097574601  110ALVM 1325 - - 21 04-07-92 H evapotranspiration. Small springs and seeps are present near the contact of
gymnasium of the inactive school and a tribal smoke shop located at the east- o 13N.OTW33 BBA 1  353353097571901  110ALVM 1315 B i e e i dhe taitmse, wilh b lase pemenils Denin Tovks. hear ie ugper anfl of
ern entrance to the Reserve. A small hog farm and grain-storage bins are 24 13N.0TW-33 BBA2  353352007571801  110ALVM 1315 - . 172 04-07-92 - st i o T 5 PIP
located near the center of the Reserve. An abandoned hydroponics installa- 25 13NOTW-33BBC1  353350097572301  110ALVM 1315 = : 204  04-07-92 U " g Gl §lape oL Uil AERERVE. ST SEEPS Arc
tion is located near the southwest corner of the Reserve. ocated along the south slope of the terrace within the Reserve above two
2 13N.0SW.01 DCC1  353729098000701  112TRRCH 1350 1.7 S 198 040792 U small stock ponds and along a road cut where the terrace-red bed contact is
Vegetation in the study area varies from natural grasses to cultivated 27 13N.OSW-01DDD1  353728097594401 112TRRCH 1350 53 D 18 02-07-84 N exposed. Ground water from the terrace probably recharges the alluvium
farm land (W.E. Puckett, Soil Conservation Service, Stillwater, Okla., written 28 13N-08W-12ACC1  353700098000701  110ALVM 1380 30.34 S 812 040792 H along the terrace-alluvium contact where red beds are not exposed.
! : . luvi long the southern part of the 29 13N-08W-12 BBA 1 353714098003401  112TRRCH 1400 35 S 8.45 01-27-54 S . . ] '
f{c::?er:leni; Jnli)};j; i:x?gngt::drll‘gzc?.l V‘t/\llﬁa: 3}1?;? is tllgetp:incipal c:ro[::,l but corn, 30 13N-08W-12CCB1  353643098004401  112TRRCH 1423 37.8 s 29.1 04-23-80 U . Cadd.o Spnflg (§ee map {\), which is the only named spring V\illhln the
: : eserve, is of historical significance to the Cheyenne- Arapaho Tribes
alfalfa, sorgham, and .la\ivn - et A in the area also. Most of the 31 13N-08W-12DDC1  353637097594301  112TRRCH 1405 86 S 21.6 05-06-92 u (Melvin Roman Nose, personal commun., 1992). Caddo Spring is a
s dz_irea v;;thu;the Rleszr;/e ' 1r(;1pr0\[/l<:,d fgr 2ssg.nd exceprzfc;:han 32 13N-08W-13ABA 1  353632098000001  110ALVM 1502 12.6 S 365 012154 u depression spring located on a steep hillside of a stream valley. The most
east-west-trending strip of cropland located south of the Limarron-INo 33 13N-08W-13CBC1  353610098004301  110ALVM 1349 47 R 17 ~ A9 U . I .
Canadian River drainage divide. Tracts of native short prairie grasses and 34 13N-08W-13CCB2  353550098004001  110ALVM 1345 40 S 23 - 47 P :lrizlgggl ‘L %gggg—gv a;[iir Ol,}f:w;vﬂlz:;];n. thfe Rcszr;:}:_s [g ismaﬂ v.vetla?d
non-irrigated agricultural land are characteristic of the northern part of the 35 13N-0BW-13CCC1  353545098003501  110ALVM 1345 a1 R 27 08-0148 P I sfion bs j dg' B b Thl's ortrge : mb‘ i
Reserve. Grassland areas are primarily used for grazing. Small stock ponds smau carthen dam beside the stream. This outflow is probably from several
are located along both sides of the drainage divide. Phreatophytes are present % 13N:08w']3 e o ey T . = > N "Bz v T = th_e -base a the. G PesmeRtile e d Rous Wlt.hm the
elc 37 13N-08W-24 ABB 1  353534098001001  110ALVM 1346 49 R 28 = 18 U wetted area in addition to the discharge from Caddo Spring a short distance
within the area (Mogg, Schoff, and Reed, 1960, p. 55). Phreatophytes (gener- 38 13NOBW24ADA1  353527097594401  110ALVM 1340 a7 R 25 -9 U . :
ally cedars, scrub oak, plum thickets, and native trees) are scarce over much 39 I13N.OSW.24BBB1  353540098004101  110ALVM 1347 46 R 18 - 19U ggstream. Total outflow from this wetted area was estimated to range from
of the area and generally are located near small contact springs or seeps in 4  I3NOSW24BCC1  353517098004101  110ALVM 1344 465 R 16 S 19U to 30 gallons per minute from March through July 1992. The discharge
s wpfier dseting dras o sl sesesn, vilkeys, Homayer, & dmtse fomi.ol 41 13N-08W-24 CCB 1 353500098004101  110ALVM 1336 47 s 18 01-05-49 u f}r:l);n pggggoa?llc)lntzcg:r::’v?:arslzgn gz)ewﬂ;?r:ismgfs:rccm ol - e
p.hreatophyFes exists along the western edge (:.)f_thc Rcserye within depres- i RGERICED Y SN G e o 8 ) aip " ’ :
sions resulting from long-abandoned sand-mining operations.Phreatophytes 45 13N.OSW24 CDC 1 353451098002101  110ALVM 1341 ” R 15 . .19 U
also are present along a northward-flowing tributary to the Cimarron River 44 13N0SW24CDC2  353452098002201  110ALVM 1341 54 s 2 05-00-53 I
that has eroded a steep-sloped narrow valley through most of the terrace to 45 13N-08W-24 DCC1  353454098001201  110ALVM 1335 435 S 153 04-07-92 H
near the drainage divide of the Cimarron and North Canadian Rivers. The
general distribution of gassland, cropland, and brush within and surround- :;’ g:ﬁng: g](;l(): i 2:2::233223121 ::gﬁx;‘: :;gz :i E 1; :iz 3
ing the Concho Reserve is shown on map B. 48 13N-08W25BCD1  353426098003201 112TRRCH 1335 43 D 15 12-19-79 S

1Any use of trade, product, or firm names in this publication is for descriptive
purposes only and does not imply endorsement by the U.S. Government
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