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U.S. GEOLOGICAL SURVEY U.S. BUREAU OF LAND MANAGEMENT ATLAS HA-684 (SHEET 1 of 2)
INTRODUCTION '
PURPOSE AND SCOPE QUALITY

The chemical quality of surface water throughout the study area is shown by the water-

The study area in south-central Utah (fig.1) is noted
¥ (fig.1) quality diagrams in figure 2. Where data are available more than one diagram is shown for a site

for its large coal reserves in the Alton, Kolob, and

Kaiparowits Plateau coal fields. The area also is noted for 112°45" 111°45° R.2E 8 Rf E in order to define the differences in water quality with time and with stream discharge. As shown
its scenic beauty and general scarcity of water. Although ] ' }J’f rm'm\w R ahacat? SIS W) : EXPLANATION in figure 2, there were marked areal differences in u{ater c!uality; how.ever, water qualjty at most
there has been very little development of the coal g A 1S Viin »?4 v/ \ \% - COAL FIELD—Approximate area sites generally q:d not vary m_arkedly with time or with stream discharge.
resources through 1983, there is a potential for large- T.338. g’ 25 2/ ‘{ e 4 1\ \z T39S, where one or more coal seams are The complet_e chemical analyses are listed by Pla.ntz (1983, table 7):
scale development with both surface- and underground- - o 'D X{REY N ;{\ T LN ALHF o\\R \3 greater than 4 feet thick : ."‘Water in t]!;e ?e?gwatti:rsdof ?':jost_np‘)erenrgal s‘,treatmsﬁcontam:ﬁi less t:lap 500 rg%/‘L
ini ini iani RIW ( milligrams per liter) of dissolved solids. The predominant cation usually was calcium, and the
22:::5 xi;};o::;rx::l::dﬁu(:l)iz gfo ;112 \:::t‘;i :gglﬁ::: S R e & e LNPEROEE;%?I?% %%RMS;‘ ?I\;I:U‘?L pH and alkalinity indicatec.l that bicarbonate was the predomipant anion. Water in intemli.ttent
The purpose of this atlas is to define the surface- and Nl =™ 3 St i bl_ s stn.aam_s commonly contameq greater than 2,000 !'ng/L of_dlssolved solids; the predominant
ground-water resources of the area and to identify the T.34S. p;ﬂx:: ~ terval, in inches, is variable cation in most water was sodium, and the predominant anion was sulfate.

Ground water in the area generally is more saline than direct runoff. As ground water

tential effects on these resources by coal mining.
e moves from recharge areas toward natural discharge areas along streams, it dissolves minerals

This atlas is based mainly on a reconnaissance

——50—— LINE OF EQUAL MAY-OCTOBER
PAN EVAPORATION, 1956-70—

R 1TW. 113°000° R. 10 W. R 3W. 112°00

conducted from October 1980 to September 1983 by the 21 & w = ,Mf?, ; gt Tnterviil 5 irichies from the rock through.which ‘it moves. The disc'h.arge of ground water‘, especially from
U.S. Geological Survey in cooperation with the U.S. ) 'j* Vo 7 N T Crgt.aceous rocks, contnbute§ s,.lgmﬁcantlyto.th'e sa'lmlty of surface water d.urmgbase flow. The
Bureau of Land Management. Hydrologic data collected 37°45 LG [ ; £ « vk L \TQ\ 1 370457 salinity 9f §urface _water also is n'lcreased by irrigation-return ﬂovys, es:pecmlly ret.urn of water
during the study include measurements of streamflow T.358. i ol > ‘é i % R used to irrigate soils on the Tropic Shale. The outcrops of geologic units and quality of ground
’ . =/ o | e ; h : >

well and spring inventories, and chemical analyses of e - ! ‘:x , — water are d1scus§ed on sheet 2. .

surface and ground water. The hydrologic data, along : A R Annual sediment yields vary from less than 0.1 to more than 3.0 acre-ft/mi? (U.S.
with some data collected during earlier studi(;s are UTAH o Department of Agriculture, 1973). The higher well-vegetated plateaus generally have the
included in a separate report (Plantz, 1983). ; 1365 T.368. smallest sediment yields. The largest sediment yields are from sparsely-vegetated areas

PREVIOUS HYDROLOGIC STUDIES underlain by easily erodible shale and mudstone.

A number of hydrologic studies have included all or
parts of the Kolob, Alton, and Kaiparowits Plateau coal
fields. Reports from several of the studies were used to
prepare this atlas, and they should be useful references to
readers dealing with water-related problems in the area.
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[mi2, square miles; ft, feet; in.,inch; ft3/s, cubic feet per second; acre-ft/yr, acre-feet per year; in/yr, inches per year.]
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SURFACE WATER

All reports cited in this atlas are listed on sheet 2. Marine i N, L E

5 . § * coul N L Site ) £ jod of a
(1963) described the ground-water resources of Bryce " T};e ltJhS Geolofglcal Survey has m_lg;':suxl'ed stfreamf 5 ! ¢ ot s . s e R Sl Average dlscharqe. E.xtreves or Pen' . recor.
Canyon National Park, which borders on the Alton coal cg:t?nut:)us-:e:c::; g:;inr;:?:ti::g:.shovtn ;C;;:‘e; 37030 [ \l; o | 7 371°30 fication  number Station name e W e wecads ft3/s  acre-ft/yr in/yr RSl Tox wps o
field. Goode (1998, D6, e 900 deacimad gropict and a summary of streamflow records at each station is T 385, ok oXad® \ @ v AN & %
water conditions in western Kane County and in the fistod. & fabile 1. By adition 1o s 5 s . ? Ser2, Re e S\ L GREAD BASIN
Eacalnins pan. The byvslon of Tt W LW s s::r:arr:;l‘o; w:s r;)e:s aredla:::l wgter zafna g;:: f:re::hort:j e X W) ] Raw A il
was studied by Wilson and Thomas (1964). Feltis (1966) sl o g uth b thp f(tah' mf i ZAR : 10173450 "v?;ftﬁa tcrcgegi:gwhe 105 1964-82 7,300 24 (1) 49.0 35,500 6.34 652 J]L.II;QG' 0.06 nghzs'
Compied Gy on g vt in buil i e £t olherses i o ol e s .
Colorado Plateau in Utah, which includes most of the ? i T.39. [SuE Lo : “ B 10879900 Diick_Croek-near o 1053-50 8,536 22 o e by, 2t ST oi puck
study area. Carpenter and others (1967) described GENERAL VARIA?“QNS. IN STREAMFLOW SN e 2 \/\‘ %20 w,,,,,,, R, 4 111°00° Hatch 1958 vy
ground-water conditions in the upper part of the Sevier There are large variations in strmﬂow t.hroughqut RITW. 13900° RIOW. | suonm B zmst
River basin, and Hahl and Mundorff (1968) studied the study area. .Average rupoff at gaging §tat|ons varies ) i ‘ / years
quality of surface water in the Sevier River basin. Several frO}'ﬂ less than_lm. per yearmt.he lower altitudes to about g:;:rfgtﬂ; ?353%%“'%58;:,}':5 Wi ) B ‘ g THlROD: - nas ek alicos o Sasias 15 5 ) Ly 49 Wyll, 130 w22
large springs on the Markagunt Plateau are included in 10in. per year in the higher altitudes (table 1). Generally, Escalonts 1.250,000, 1956 T.408. e : By . S AW o | West. Pork, near 1958 to tar.
Mundorffs (1971) compilation of nonthermal springs in fthe flow of streams that originate in the higher altitudes 7 . S s v o e S4F AR f
Utah. Bjorklund and others (1978) described ground- increases dowr.lstream. Howe\./e.r, wl:xen streams flow AP i o & 7 o ik T : D 10174450 sztedr‘ River near 340 igg:%g, 6,870 23 (1)125 90,560  5.00 1,490 P?;z 36, 20.0 glug sio,
water conditions in Cedar and Parowan Valleys, and through low-altltuc.ie areas, adf:htxor.xal inflow may be less st b i ol Lk \’ 5 55 /s 4 37015 1’;7_91’:t.
Cordova (1981) described ground-water conditions in than evapotranspiration or diversions. Thus, flow can Tals B2 =205 /N e ke “Jras b
the upper Virgin River and Kanab Creek basins. decrease downstream. : g LA ot By 7 E 10183900  East Fork Sevier 71.6  19%1-82 7,860 22 16.9 12,240  3.20 48 My 23, 0 Feb. 26

A series of maps that show the general availability ) Streamflow ﬂuctuate§ in response to snowmelt and ili Kivac pha Ruby's 1980 tomr.
and chemical quality of surface and ground water in the rain. Most runoff from drainages at altitudes greater than 9w, R.TW. ; '
Kaiparowits Plateau coal field were prepared by Price 8,000 ft results from snowmelt during April-July. Rain s § | F 10241470 Center Cresk atove 1.6 196482 6,90 22 622 450 729 3B mg.10, L4 Juyls
(1977a, 1977b, 1978, and 1979). A similar series of maps d:m;g thunﬁgrst;ms P’°.d‘:ﬂcesl m}“:h of strean'\lﬂow n \FT\:»"» = W 7428 near Parowan 24, 1979
were prepared by Price (1980, 1981, 1982a, and 1982b) e ot A, PRRUAY I SHewns Tt ane } ™ G 10241600  Summit Creek near 24.0  1964-82 6,310 22 4.6 3,000 2.36 858  Aw

) g > : . Rl : i 5 4 x o ¥ X g. 6, .05  Feb. 5-7,
for the Alton and Kolob coal fields. Sandberg (1979) intermittent. The distribution of flow during water year | = A ’Q‘g(ff“ , 3 Sumt 1971 1571
studied the hydrology of a part of the Alton coal field. 1980 at site G, Summit Creek near ngmn? 1s .shoym n R1W. 111°45°| ‘” 1 , R5E. 111015’ R.TE R.8 E 111°00' H P~ 1B 1957-61 7,540 _ _ _ 1,000  Aug. 3 1.7 Nov. 23,
GEOGRAPHIC SETTING figure 3; the hydrograph shows the typical distribution of & near Cedar City 1959 1958
flow from high-altitude drainages. The typical distribution T Coal fields from Utah Geological and 1
i i : S0 : ; : 2 g -19, A y . : 4 . .30 v 55

The study area includes abt?ut 4,500 mi2 in parts of of flow at a low-altitude site is shown in figure 4 for site N, Mineral Survey (1975); precipitattion ’ REEEE0R0 O‘&‘;S‘z't‘ym" %09 ig:}z_g 6,090 £ ek B Jﬁgg” tfz',' 17,
Garfield, Iron, Kane, and Washington Counties, Utah. Henvieville Creck near Henrieville. : from U.S. Weather Bureau (1963); 26, 1959;
The largest communities and their approximate popula- : 5 Iyl e 2N pan evaporation from Famsworth and Feb. 17,

. . s . SCALE 1:500 000 oqnr 1960; Feb.
tions during 1980 (in parentheses) are Cedar City : LO.W FLO.W y R.2E R3E 111°30' R.4E others (1982) 24, 1961
; Streamflow is sustained primarily by ground-water 10 0 10 20 MILES

(10,947), Parowan (1,840), Escalante (654), Tropic (335), discharge during periods of litle or 1o precipitation == —e=—c: )
and Henrieville (167). Panguitch (1,343) is in the Sevier Mano: siraams & i ve littl i e ' A5 5 10 50 WILEWETERS COLORADO RIVER BASIN
River valley about 6 mi north of the study area, and i L AP P TR N T JRCUtic- e =m=: T )

i i discharge, and they are intermittent or ephemeral. Most e A : J 09335500  North Creek near % 1950-55 6,100 20 7.64 5,530 1.5 3,610 Aug. 21, O Aug. 6,
Kanab (2,132) is in the Kanab Creek valley about 10 mi of thie strenvis thak diuin The aiparciwits Platiest dre : Escalante 1952 1956; Nov.
south of the area (U.S. Department of Commerce, 1980, intermittent as shown in figure 2. The intermittent Figure 1.—MAP SHOWING LOCATION OF COAL FIELDS, NORMAL ANNUAL PRECIPITATION, AND MAY-OCTOBER PAN EVAPORATION §§'5§7,'Dec,
B 5 Anel6): streams commonly convey storm rur;off or water issuing b =

Most of the land in the area is Federally owned and from a single spring; consequently they have no flow K 09336500  Birch Creek near 36 1950-51 6,090 - ) — —  L,00 Juyl2, .01 Juyl3,
administered by the Bureau of Land Management, the along extinahve rascies i paets of most o Escalante 1954 14, 1955
Forest Service, and the National Park Service. Nearly all Senidng lowilow. Eeuency cuwes for quslie L 09337000  Pine Creek near 68.1  1950-55, 6,400 B 455 3,30 .91 1,000 Aug.2, O No £low
of the coal is Federally owned. Several of Utah's most stations with 5 or more complete years of record are ol TR e T 5w ' ' ' ' : 3 . ' ' : e 1957782 1967 i
popular tourist attractions are wholly or partly in the shonms vhire 5. The ctirves :how tyhe e e & 60 : ] L2 yea\rsgne
studyarea. They inclade Bryce Canyon and Zien National mean flow for 7 consecutive days for selected recurrence 20 “L g 4,000 - i M 09337500  Escalante River 320 190913, 5,670 18 (1) 15.0 10,8670 .64 3,450 Aug 07 Dec. 24
Daicks, ot Eoeatin Nathatin Muauial, Dok Sl intervals. The recurrence interval is the average time, in 28 20| ] = near Escalante 190255, ) ' ) ' 1953 ' 1978
Glen Canyon National Recreation Area, and Dixie s b;etween Sy Wt wll avesnge lessg:han t,he ;§ R 1971-82
National Forest. e : . S 10E 4 - N 09381000  Henrievi % = = R

. 3 E 3 e ieville Creek 29 1950-55 6,100 3,360 July 31, O Nov. 22,

The study area is characterized by broad plateaus, g‘: gg:%?::kl;:gi?al::;ly ﬂa:::tri\t/i(:s;, :;1 Choz:fdo_t:a‘t;: s E ef . Aonveimesn = 2,000 | Tl . near Henrieville 1953 ng_;,zzz
terraces, and benches that are dissected by deep, narrow dethirae alon’str Cgfl\?er bl e rjrativ airstee ﬁé‘ al ] e
b canyons. Principal physiographic features include curve for site I_g on Pine éreek indics:x,tes asmall zantits E I i ’/;/ ° i mﬁgiemr g B i - b T . %5516' ° lf‘:rf:‘:’!y
the Kolob Terrace; the Markagunt, Paunsaugunt, and ; i e 2 days each

: 4 : of ground-water discharge; in fact, the streamis dry at the
Kaiparowits Plateaus; the cliffs that border the plateaus; i shabion b fiknes diaris sor’ne e . . | | | =} 1,000 year
and the deep, narrow stream canyons. Altitudes range gaging g FOAEB. OCT NOV DEC | JAN FEB MAR APR MAY JUNE JULY AUG SEPT ] P 09403620  Mill Creek near 4.81 197577 6,820 - - - 147  Aug. 17, .06  Jan. 26,
. The low-flow frequency curves can be used to b 800
from less than 4,000 ft above sea level in the area dtorsiite the potential of stoanse for waies bl el 1979 1980 ] & Glendale 1977 1977
s eam: o« =
i o i e e waste dilution. The curves also can be used to determine Figure 3.—HYDROGRAPH OF STREAMFLOW DURING § g o I R =y ok v we w7 - = IR i~
AERGIL E Iateau. L. the effects of mining on streamflow because the curves WATER YEAR 1980 AT SITE G, SUMMIT CREEK NEAR E @ e
About 75 percent of the study areais in the Colorado will become flatter when flows are increased by mine SUMMIT s = 400 winter
" River Basin and is drained mainly by the Escalante, Paria, ke = = ke
and Virgin Rivers, and by Kanab, Wahweap, Warm, and ge. PEAK FLOW 2 § R 09403640  Intermediate 2.49  1975-77 6,120 - — - - 42  Sept. 26, O No flow
Deep Creeks. The remainder of the area is in the Great ik . 5 - . z Q peioomrs A e WO o
Basin and is drained mainly by the Sevier River, and by : nalor.matlog 3'; peak i f° specific “lacgi“e"ﬁe 2 3 200 s e - I .
Coal, Summit, Center, and Parowan Creeks (fig. 1). intervals is needed for a variety of projects including the o - iy sgtion) ! 975-77 6,420 - = — 0 ms. 28, 09 mg. 26-30,
CLIMATE design of bridges, culverts, holding ponds, and embank- 3 5 Rest Glendile
) ) o ments, and to identify flood-prone areas. Flood data are S ] :

Climate in the study area ranges from arid in the needed to decrease costs associated with over design < % 100 T e X ne seagiony L L ~ Y B e v
lower altitudes to subhumid on the highest plateaus. and to eliminate disruption of services or even loss of life % R near Glexdkle w977
Normal annual precipitation varies from less than 6 in. associated with under design. Maximum flows recorded > U 09403670  Thompson Creek near  19.2  1980-81 6,050 - - — 1,030  Aug. 14, .23 July 3l
near Lake Powell to more than 40 in. on the Markagunt at gaging stations commonly are two to three orders of 10— I I [Ty I ' I I T T3 7} 60 [ ot Glendale 1981 to Aug. 9,
Plateau (fig. 1). Winter precipitation commonly occurs as magnitude larger than average flows (table 1.) g 0L . .
snow, which accumulates to depths of more than 10 ft. at Flood-frequency curves for selected gaging stations g, 9or ] 4 L | v 09404450  East Fork Virgin 69.2  196-82 5,900 33 20.7 15,000  4.06 640 July 27, 6.3  June 18,
the highest altitudes. Summer precipitation commonly are shown in figure 6. The curves show the average 23 20 ] éllggal oAt 1976 1977
occurs during localized thunderstorms, which can pro- interval. in b i

> , in years, between floods that equaled or
diies e that i Bncki o Tas o lens thie a5 Bous, exemdalnossadinchnsis: Mesemitas beeclGan gg 10 w 09405300 ngg.:l Csrt;ek near 10.2  1956-60 8,320 - 7.23 5,230 9.63 1,300 “1‘359”' .10 Jﬁé 6-9,
Total annual precipitation varies markedly from year averade vl dd i s 6f

: ge value and does not mean that floods occur with S 6L Annual 20 - _ e
to year. At Cedar City, for example, it has ranged from any regularity. It is possible, for example, to have two é E 4 . S “ﬁiﬁ'éfﬁ’e'{l“"‘m i kel s 30 sl o 2 0?9772' 28 Aﬁi?'
4.95 in. during 1959 to 18.76 in. during 1941. At Bryce floods of the 10-year recurrence-interval magnitude in 5, ] Bullock Canyon
Canyon National Park, it has ranged from 7.25 in. during successive years or even in the same year. On the ] o \, AL
1950 to 24.11 in. during 1941. (See U.S. Department of average. a flood with a 10-vear recurrence interval will be . N S — . . s ! ! ! 5 L L I ” | I | 4 09405450  North Fork Virgin 45.5 1978-82 6,000 - - - - 242 Aug. 23, 2.2 Aug, 12,
Commerce, 1957, p. 4 and 5; 1965, p. 5). i algs’or cucasled abou.s:t 10 times in 100 years and has OCT NOV DEC | JAN FEB MAR APR MAY JUNE JULY AUG SEPT 1.08 1.25 2 5 10 20 2 5 10 20 50 v Raee S 1302 &=

Evaporation rates in the area are large. The annual a 10-percent chance of being equaled or exceeded in any 1880 1961 RECURRENCE INTERVAL, IN YEARS RECURRENCE INTERVAL, IN YEARS Glecaa
talfe of evapaation excesds themunuslmte of precel 1yenx. . . Figure 4—HYDROGRAPH OF STREAMFLOW DURING Figure 5.—SEVEN-DAY LOW-FLOW FREQUENCY Figure 6.—FLOOD-FREQUENCY CURVES FOR SELECTED 1 piversions upstrean fram station.
tation, even in the highest plateau areas. May—October The reader is referred to a statewide study of peak i 4 .

2 . 2 WATER YEAR 1951 AT SITE N. HENRIEVILLE CREEK CURVES FOR GAGING STATIONS WITH 5 GAGING STATIONS (Site-identification letters are
pan evaporation ranges from about 40 in. on the Marka- flow by Thomas and Lindskov (1983) for methods of NEAR HENRIEVILLE OR MORE COMPLETE YEARS OF RECORD those used i table 1 and B 2)
gunt Plateau to about 65 in. in the lower altitudes near estimating peak flows from basin characteristics and for (She-ideniification letters ave. thuse wssd m N . %
Lake Powell. (See figure 1.) The relatively large evapora- methods to transfer peak-flow values from gaged to {nbile 1 and in Sgare2)
tion rates significantly decrease the quantity of water that ungaged sites on the same stream. In addition, Thomas 2
otherwise would runoff in streams or be recharged to the and Lindskov (1983) describe procedures for mapping e
ground-water system. areas inundated by floods of selected recurrence intervals. .
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