SURFACE WATERS
OF
THE REPUBLICAN BASIN
(INCLUDING SMOKY HILL BIVERS)

COLORADQ

From Excerpts of Ground Water Report, Eestern Colorado
by Glenn M. Schroeder of Colorado State Planning Commission
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CONFIGURATION

ALTITUDE AND SLOPE

The Republican Basin lies in the form of a saucer, slightly tipped in an -
eastward slope. The western rim of the boundary has an elevation from 5400
‘feet to 4200 feet. Altitude of the rim at the southern state line is sllahtly
over 4100 feet and the northern altitude is 3480 feet. Lowest point of
drainage on the Colorado state line is 3318 feet in the North Fork Republican
River Bed. -

DRAINAGE

The Republican Basin is-drained by the following rivers and creeks in order
of occurence from north to south: »

DRAINAGE . LENGTH OF
AREA COLORADO  GRADIENT
BED
Send Draw Creek 432 Sq.Mi. 22 miles 18,1 Ft. per mile
© Frenchman Creek 705 w48 o 12.9 noon

Red Willow Creek (Rock Creek)5786 " " 68 " 9.9 noon
North Fork Republican River 2360 " " 61 " 2.8 " woon
Arickares River . 1512 w n 112 n 17.8 " n n
South Fork Republican River 2340 " © 79 " 20,2 " n "
North Fork Smoky Hill 310 n 0 40 - " c.1 " n
South Fork Smoky Hill 382 n 30 " 9.6 " I
Ladder Creek 267 " " 16 " 7.1 v " "
Total 8824 " M 476 "

RIVER UNDEEFLOW

Valley land on the Colorado side of the State line with water within

25 feet of surface. WIDTH IN LENGTH IN
MILES MILES
North Fork of Republican River «20 15
Arickerse River . eR5 10
South Fark of Republican River .50 10

REPUBLICAN BASIN BOUNDARY

i The varisnce of subsurface drainage from the established Basin Boundary
. is shown in the shaded zones on the large gsological mep.
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SURFACE FLOW

FRENCHUMAN AND SAND DRAW CREEKS. These two creeks are included in one
measurement et & Nebraska gaging station at Culbertson. Unfortunately,
these creeks flow 73 miles to this station. The bed of these streams is
only an indention in the Tertiery grit in Colorado. State line flow 1is
intermittent. Across the state line the Pierre Shales outcrop and springs
and seepage provide a steady flow. This flow of spring water and seepage,
all Colorado originated from the Fox Hills formation, is the reason for-
the submission of the 16-year record at Culbertson. The Mean Annual value
of the surface flow is estimated to be 15,000 acre feet. The Mean Annual
value of spring flow and seepage is placed at. 30,000 acre feet, not in-
clusive of the creek underflow. '

RED WILLOW OR ROCK CREEK. The Red Willow Creek is generally dry at the
state line. It drains into the North Fork of the Republican above Ben-
kelmen., Mebrecka. fppears on most maps as Red Willow Creek but commonly
known as Rock Creek. '

NORTH FORK REPUBLICAN RIVER? The central part of the basin of the North .

Fork has no definite drainage patiern. Sand hills absorb the precipitationm,

and even in flood times, the flow does not travel far. The North Fork pen-
etrates the Pierre Shales ten miles from the state line. Shale outcrops in t.. : -
the river bed a mile above this point, and springs from above the Plierre

Shales, from here provide a constant flow. The North Fork measurement is

by a Nebraska-U.S.G.S. gaging station at the state line. The lZ2-year re-

cord from the Nebraska report gives a Mean Annual flow of 37,291 acre feet.,

ARICKAREE RIVER. The Arickaree drains a rolling country with a definite
drainage pattern. The area is dry farmed and a large portion still has the
native buffalo sod. Springs on the north side of the valley provide the

- flow. Stream is subject to short floods and has a torrential characper.
Tertiary is eroded to the Pierre Shales 27 miles west of the state line,
and it is here that the springs provide a steady flow. The Nebraska-U.S.G.S.
report records a l2-year Mean Annual flow of 23,288 acre feet., Gaging
station at Haigler, Nebraska, 4 miles east of the state line.

SOUTH FORK REPUBLICAN RIVER. The basin of the South Fork is similsr in
character to the Arickaree. At the head waters, above Flagler, a large
area of erosion of Tertiary to Pierre has a spring flow of considerable
volume. The South Fork again penetrates the Pierre 17 miles east of the
state line. Springs augment the flow here. Nebraska gaging station at
Benkelman, Nebraska, representing 42 miles of river flow north and east
of the state line gives a Mean Annual flow of 35,755 acre feet. As this
flow is the northward hypotenus of a triangle to a point 26 miles of the
state line, and as after leaving Colorado the only additional flow comes
from springs, patently Colorado water; it is reasonable to consider the
entire flow as Colorado originated.

DNR 003102



SMOKY HILL CREEKS. The two forks of the Smoky Hill and the Ladder Creek
drain en area featured by the rising to the surfacr of the Pierre Shales.
Beds of the Smoky underflow are forced to the surface in these dry drainage
beds -and provide small runs of water. The flow 1s intermittent. Gaging
stations in Kansas are too far to provide a reliable basis for estimate.

A reconstructed flow at state line, based on South Fork drainage, and om
Cheyenne Wells precipitation records, is submitted. The twelve-year Mean
Annual flow is estimated as 8,590 acre feet.

SPRIBG FLOW, SEEPAGE, RIVER UNDERFLOW. The gemi-artesian water of the Fox
Hill sandstones, shales and gravels provide the constant flow of Nebraska
and Kansas streams through springs and seepage. A quantitative value is
placed on these waters in the completed report on Ground Waters of the
Republican Basin. Annual amount of river underflow, and recoverable water
by townships are also evaluated.

TOTAL SURFACE FLOW.

: ' MEAN ANNUAL
North Fork of Republican River 37,291 acre feet
Arickaree River 23,458 " "
South Fork of Republican River 35,755 " "
Smoky Hill Creeks ~ 8,590 " "
Frenchman Creek,est. _ 15,000 " " -
Total 120,094 " "

SOURCES. Various reports and papers of the U.S5.G.S., Nebraska State
Geological Reports, Department of Agriculture Surveys, Army Report
#308, Winchester's Ground Water Survey. ‘

GROUND WATER. The Republican Drainage Basin is in a "zone of flow“.of
low pressure artesian water. The annual safe relizable value of this
water is set at ten times the surface flow. Estimates of state-line

ground water flow and estimates by townships of safe recoverable water
appear in the Republican Basin Ground Water Report. The above is not

ing@clusive of river or creek underflow.

DNR 003103



e

pajny1asqns usdf #
TenuUUY UT UMOUS 4nq UBIW U joU fgmoTd POOTd 7%=
apesSTI8d 38 UBWUOUSII *

950°¢S6 L5y T2e‘v  LSe‘S  §49‘@  6LYCOT 612°8 00s‘0T 60%‘6  L06°6  Lve‘s  LglL  638°S  NVINM

1e8028°T  PO‘TL PSTCLL 9TLCg8 99L°¥ST 699¢ LOTOTSTST 200°89T 6vS‘0ST 2T§‘8ST 29T 9PT ¢66°8TT 952°¢6 TVLOL

0$9°¢331 062°S 0S2‘2 083‘L 098° 227TOV8 € 6370689 080¢TT 09T‘6 0O¥8‘0T 080°0T 000‘% OTT‘s SE86T
0%5¢se 0227 00L‘T 0482 osg‘e 088‘1 085‘L 0pe‘0T 094°0T 089°TT 066°TI 0L8¢s. 000°L  ¥S6T
0$5¢68 00p¢3T 0¥ 09%‘1 09%‘T 090°9 . 0ST‘8 003°3T 00T‘TI O00T‘TT 0%2‘s 0819 0662 26T
09178 oPT‘T O18‘s 0$8°3 0S8 062°S  0S4°8 00431 08L°6 0856 032°6 0go‘es  0se‘vy  2e6T
509°¢s8 oscfz 040°L 0.8°3 ose‘z 079‘9 0g9‘8 Tq6¢s  88c‘s  g8L‘8  Tov‘6 $,2°0T 9S1‘6 1861
LL7 20T ce2‘0T PL2OT 9ST°6 0087 S99 9.2‘9 goc¢l  998‘6  L8L‘8 L9686 ger‘e  669°0T OC6T
21026 1282 29S8 g79¢2  089°L 0LL0T JCTCTT 18T2T T92‘6  T0g‘8 geg‘s  B00°TT ¥20°9 6361
gse‘seT gb0‘py 2988 32 ST 0S0°08 04892 69%°8 agz‘e  WATOT 892°0T 8¥19 gog‘y 9¥0‘vy 8361
2266 egl‘T 1992 S8T‘2 1990T A2¥‘6  3L2‘ST ay0‘9T 966°0T L63°3T L6¢8# 696°%  8S0°‘v L2361
L1484 aoT¢y 8LL‘S  $06°S 16TS  9l0°c  L08‘S ve7‘s  2p6°8  T29‘TT 63T TI e9g¢L  3SS‘P? 9361
S¥8¢ 10T gog‘z gg3‘z  ¥8e‘l 0L0°F 62TSTT ¥20°3T 673°9T $T6°TT  862°3T . L62°3T 0356 8vT‘9 G361
L&V 00T Beb2  298‘v  8S¥9 9259 L8L°L 035°6 60T ¥IveeT L3s‘eT Ssefv 289°TT 881°‘6 #3261
080°¢831 eT2¢y  L0%‘9  SSTTI 180€G2 90%‘¥2 $P9‘S 6FL6  29e¢6  G9S‘TT ST9‘TI 2629 998‘2" G26T
15519 Jo06‘5 8se‘y L¥S‘T  TAS‘T 8683 5c0°c LLL'9  39¥‘s  ges‘L  Ly6‘sf LoV L# 828 SH 2261

02689 088°F% 0L9°Tx 08L°Gx 06T 9% OTO‘Lx O¥6‘Sx 026°Gx OSRox 038°5% 006°Fx OF6°GSx 0I8°9 9681
.020°8L 079 006¢Gx 03L 6% 098¢l 0%6¢Lx OST S 0979 0%V ¥ 008 ¥x 096°Gx 0829 OFF ok G681
Tenuuy *1dag *3ny ATnp aunp Asly *ady TI8N *qad ‘usp *99Q “AON 190 I89%

qrodey BASBIQEN —°*S°D°S°N WOIg

. YISYMEEN ‘NOSIYIETIND IV
HEATH NVAHONTNA 40 ‘ITAL THOV NI ‘¥DYVHOSIC TVONNY ANV LTHLION

DNR 003104



oy

pajn3Tasqns uedp #
[enUUy UT UMOYS jnq usdW UT 10U ¢sMOTd POOTd 7=
apBSTTRd 38 UBWUIUSLI %

G50°56 Lip¢y  T28‘v  Lee‘S 8486 eLv 0T 6T2°S 005°0T 60%‘6  L06‘6  Lve‘s Lg¥‘L  628°S  NVANW

108°028T  PS9‘TL VETAL 9TLS8 99L¢7ST 899°LOTOTS TET 2004891 675051 2TG“8ST 2STSHT 966°8TT §52°¢6 TVLOL

059°23T 062°S 0S2‘% 0%3‘L 008° 22em0Ve 62770689 080°TT 09T‘6 Ov8‘0T 080°0T 000‘% OTT‘s SS6T
0gs‘se 022¢% 00L‘T 0.8 osg‘e 088°1T 06S‘L 0PE‘0T 094°0T 089°TT 066°TT 0LS‘S 000¢L  ¥86T
0¢5¢68 00%‘3T O¥2‘s 097°T 09%°T 0909 . 0ST‘8 00331 00T‘TT O0OT‘TT Ov2‘s 0819 0662 S%6T
09T1‘%8 ovT‘T 018‘s 088°3 0STf8 062°S  0SL°8 00,21 0846 0ss‘6 032°6 0go‘s  0gs‘y  3e6T
509°¢S8 oscs  0.L0°L 0.8°2 ose‘z 0799 0g9‘8 1o6‘s  888‘8  gBL‘s  T9v‘e 7.2°0T 9S1°‘6  Te6T
LLY 20T oe2f0T ¥L2°0T 9S1°6 0087 S¥9‘9  9.2‘9 goc‘s  998‘6  L8L‘8  L96‘6 gev‘e  669°0T 0¢S6T

210¢26 1282  ¢S8 85962 099°L 0LL°0T LST°TT 19T2T 1626 TOs‘s  868°6 g00‘TT ¥%20°9 6361
§3e ¢SSt 9%0‘y 2988 322‘cel 0S0°08 0.L8°92 694°S agze  ¥ITSOT 892°0T 8¥FT‘9 gog‘y 970‘vy 8361
2L2°686 qgl‘T  199°2 S8T‘% T990T L4276 3L2‘ST av0‘91T 96801 L63°2T LJp6egd 696°%  8S0°V  L26T
L1884 qoT‘y 8LL‘S  £06°S L6T°s  9.0°c Loe‘c  vBw's 2768 T29°TT 63T‘TT §95°L 255¢‘y 9261

sv¥8¢ 10T 6932 $82‘z  ¥8S‘T 0L0‘%F 6ITSTT ¥30°s1 6v3 9l $T6°TT 862°3T L6231 035°6 gY1‘9  G26T
L&V 00T gev¢2 29S¢V 8S¥‘9 0279 L8LL 035‘6  690°3T papiel  L2S‘eT Sse‘v  289°1T g8I‘6 361
080831 eT2‘y  LOP‘9  SST'TI 180°G2 90¥‘¥2 ¢P9‘S 6.6 2ee‘6  §9S‘TT ST9'TI 2829 998°2" G261
18549 1067 89e‘v L¥ST  TLS‘T ges‘z  290°S  LLL‘s  3ov‘s  gee‘L Lve‘sf LeviL# 838°SH 36T

02689 088¢Fx 0L9°Tx 08L°Gx 06T o% OTO‘Lx O¥8‘Sx 03G°Gx OSRSx 028°Sx 006°‘Tx 076G 028°9x 968T
.080°8. 079%x 006°Gx 03L°6x 098°.% 086°Lx OST B 09V ox OSPTs 008 s 096° G 09293 OFP‘o G68T
Tenuuy *ndag *3ny ATap aunp A8l *xdy I8N *gsd “uep BSER “AON 190 I89%

qrodsy BYSBIGON —°S°D°S°N WOIJ

, TISYHEAN ‘NOSIMIETIND LV
YAATY NYAHONZHA 40 ‘I1¥dd S¥dV NI CangyHOSIA TYONNY ANV ITHLiON

DNR 003105



paIn3TIsqng usdy #
qxodey s,J90utduy AwIy x

8s7°¢2 27 8g9‘T 803‘T T8S‘y 483‘s Wel‘'T e1e's 6TIS'T 296 268 208 99 NV
667182 126°a  999°6T OOT‘ST 996°PS 670°L9 TSSST 2¢8‘6e 832°8T ¢OT‘TT T2L°0T $29‘6  689°L TVIOL
¥0L¢16 oL¥ 0ov‘2 098‘T OP9‘Se OT9‘Sh 08S‘T 090°T O¥TI‘T 090‘T 08T SeT’T  69¢ Ge6T
080°ST LTS ovo‘e 98 og¥‘z  93S 082‘T Ovg‘T O0LT‘T 08Y‘T OTPT 0OT‘T 168 ve6T
82292 0622 099‘s 092‘L ¢g9¢ 0272  0L8°T  O00L°T 0L9°T O%0‘T 294 698 728 ¢e6T
188¢ST 90% 09ge OT6  0SS‘T 08%‘T Ope‘T 0S4°T . 61S‘T# 2g6# 92 g3 1878 2661
20L¢sT 09T‘T TPET 2Tv‘2 982°T  GT'T 298°T 33T 998 786 22T ¢SS 7886 Tg6T
899402 T0T‘T 089°T 692°T 26S‘v 029°2 73l 8.9 12062 ¢8L°T  LSS‘T oLttt g8 0$6T
18278 vel gv6 162  99L°T ge8‘T 06T‘T 00g‘1z OT9‘T €3s‘T ¥86 89g‘T 989 6261
964422 00T‘T 949  F700°T 620‘¢ #.is‘6  ¥1L L09‘T 9622 eSS evs I90‘T €SS 8261
22901 184 108 PLTST LSS ¢SL 1022  09%‘2 09T‘T 984 L0¢ §39 9¢2 1261
121 162 0g 0g2‘T 769 gvs 2.8 SYO‘T 233 g3l L0¢g 8. ¥8e‘T 9261
ov.‘6 4954 9ST 0 gg0°‘T 809 L62°T 049°2 SS0°‘Z 6Tl 3SS%  Sibx  LOS G261
8g2‘sT 69% Tox  PTIO® 03L°Tx 098°Tx 009°T 03S*3x OTO2x 098% €86  Glbx  T6Fx 26T
TRnuuy *adeg 3ny Amp aump Lep cady * X9) “qed *usp *98Q .  °*AON 100 uVax

WOT1BSTIIT J0J UOTSISATP pepIodsduf) qxo0day BYSBIQEN-°S*D*S*Q

VISVUEAN ‘¥TIOIVH IV
TTIYVOINY 40 VISTHEAN NI EDUVHOSIA TYONNY ANV XTHINOW

DNR 003106




woTqwys Bupdessgo uopyisod pafuvld wWoxy BHSBIGON £q ps1BwWTLSH

7882

¢20°68 2162 00 ‘2 - 600°% 2S3s SI8‘e  PS6‘w  see‘y  SIS‘S 0292 g08¢2 59g‘2 NVAR
o698 SGLSS PLO°eH 8S0°0 OPT09 98L8Y 933°LS QTS DL SLBSO P2L62S 00g6E PLOCRW 0L¥‘sE  TVLOL
¢L8‘0s G8T 0T S2T“3T SS9 266 glgf2 08gf2 88eF PSO‘S  ¥ES‘S  S0s‘s  0sg‘? 02Tl 2261
839°¢3¢g 0s6‘s  00L‘F ¢28 00V TT OTS*y Ovo‘e 06s‘s OTe‘vy 085S OT9‘P 086°2  ST9 2861
10L¢6% 6aT 020°¢ ¥i ov8‘z 09s‘e OTL‘e. SPTS9 8¢hL  eS¥‘v  Ti8‘e  0.0°9 oes‘s 1861
00L¢07 00s‘e 082S 0S6°2 0889 09%‘s 088z 09.‘2 0882 00T‘T 09%‘2 o02e‘s 0%T‘2 0%6T
T25¢0¢8 802  989°T 0882 LPS‘T 9F. 598 $90‘e  L66°e  0L0°C  PP9‘e  880°S  9%8°Z 6261
982¢6¢ 63cs  68%P 9P9‘S  Fe3‘S  SEL‘v  028‘2  93%‘e  0L0°T gog‘s  AS2°2  $98‘T  ¢ee 8261
9ev‘es  829°T  3se‘T  TBLT L3l LIS'T 9999 e8v‘y 68T‘v 616°% 013‘2 08°T 20Tl L2361
67672 ez PE0‘S  S0L‘2  06%‘T  L8S T92¢2 625°2 099°T O0%2‘T 0Ssg‘T 658°2 ¥OT‘S 9261
00T¢TS 202°T 814 0 $P8°T  6S¥°2 PSP 229°0T €959 P19 00T‘T 056 GL9 G261
LL2¢se 163 ove2  $68 89S‘T TO2‘c 2TF'e <2097 FOOS 6ve‘s 00F‘Z  046‘% 08e‘S 7261
L12¢2% 0 0 0L9 L8S 00T‘9 089°L  0OT‘Sx 0S9°Ox O006°Tx 08g‘Sx 098‘C 0¥S‘T 9061
05277 080°Sx 0$2‘T 08T‘2 080°% O0ST‘9 0628 024" 093Gk OFF‘Sx 08L Tx 0803 08T  S06T
$68°TH  TLL 08%°T  02¥‘2z 098°L 089°S 092°T 089°¢ 0.8°Px OLT‘Px OP9‘2x 08S°¢ 08§'s. 706l
12678 G659 OvS‘T 226 0022 OPI‘T OP9‘Sw 009°8x 0%6°Sx 0L0°Sx 08¢‘2x 0922 0072 206T
ov9Te  O06T‘T® OT9%  09L°Sx 00SBx 90S% 080 089‘Sx 09T‘Ix 0F8‘Tx OTS‘2x O06T‘Tx 020°zx  §68T
Tenuuy *ndeg *3ny L1up aunyp L8y cady * I8} *qad *uwp *29(Q *AON *100 amag

UOT28ITIIT J0F UOTSJISATP Ppepaodaauf

Y¥o4 HINOS J0 ‘IIdd ®uovV NI FDYVHOSIA TVONNY (NV KTHINOW

jaodey exqsBIqON-*S°D SN

YISYHEAN ‘NVWIDINAE IV YEATY NyDITENd®™ J0

DNR 003107



=
i

peasufpy waay edsupwag UF 90USISIITQ

spIoosy U0T383TdToox] STIOM duusksy) pus usoTTqndey JJI04 Ynog WOJIJ PIIONIFSU0DIY

4 [ 4 ¢ 1
2es‘s 288 STIT 184 6v¢‘T  T¥6 126 TZT‘T  690°T 106  69¢ 6% 9%9 NV IR
98¢ ‘20T 6LT¢9 8608 2672  26L°0T 6TP‘6 TIT‘TT 968°9T S06°ST 846°6 ¢90°V TTv‘s 9287 q¢eoa,
SLSTT vri‘e -868‘e O 0 133 9v1 816 SLT‘T eSSl 6L SST 0 8861
L00°21 61S‘T  8%0‘T O q19‘e  $96 T%9 219 888  8S%‘T P00‘T LiS 0 3g6T
Sve 1T 0 268 0 g2e 009 899 26S¢‘T  260°2 ¢¥6  T2L G9G‘T  8S%‘2  Te6T
89L°9 LLS 193°T  99¢ IPLET  TeR‘T  9oFT 263 618 0 LLT 80S 0S 0$6T
gzlLls LST 0 ¢33 0 ) 0 :10)4 892 TP 8%3 88T‘T 238 6361
g83‘9 q12 L6 07T FP2‘T  3S0‘T 002 0TS L2 6.8 66 0 0 8261
835¢g 0 0 0 157/ 0 P6LT  LS6 298 ¢3T‘T 18 0 0 1261
28L°T 8y 1 3% 1.2 0 0 00T 202 0 0 0 §T2 $2% 9261
25T1¢9 0 0 0 0 LLT 206 ‘e TSLT O 0 0 0 G261
199°S 0 18T 0 0 S8 evs TOO‘T  SST‘T  883°T ¥ST  sig 188 7261
$28°6 0 0 0 0 LLSST  9PTfe  9vef?  88AL°T  STT‘T 18§ T8¢ 0 9061
1828 61V 0 69 008 968‘T 8S¥‘2 0SO‘T  PS‘T ¥SS O e 0 SO6T
8889 0 0 29T 0832 ST O 089 PO0T‘T 928 9%2 889 885 Y061
9%9°¢s 0 0 0 L 0 00%‘1T  888°2 2¥L 2Ty 822 00T $ST S06T
Tenuuy *qdsg *3ny A1up aunp Ly * ady B  *qsd suep 09 *AON *1900 uyEx

SHATIN TYYADS 668 VIAYY ADYNIVEA

ANTIT AILVIS IV SMITYD TIIH AMENS J0
0avVy0TI00 NI FDUVHOSIA TVANNYV ANV ZTHLNOW

DNR 003108



