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THEORETICAL MEAN ANNUAL RUNOFF, IN INCHES—From Bagley and others (1964, figure 16)
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Lessthan 1

GENERAL LOCATION OF AT LEAST ONE CLOUDBURST FLOOD RECORDED SINCE 1850—
Mostly from Woolley (1946) and Butler and Marsell (1972)

A25 U.S. GEOLOGICAL SURVEY STREAMFLOW-GAGING STATION—Number corresponds to site
number on map and in table
& MAJOR DRAINAGE DIVIDE
INTRODUCTION The principal runoff-producing months generally are April, May, and June as

This is one of a series of maps that describe the geology and related natural
resources of the Alton—Kolob coal-fields area, Utah. Streamflow records used
to compile the map and the following table were collected by the U.S. Geologi-
cal Survey in cooperation with the Utah Department of Natural Resources, Di-
vision of Water Rights, and the Utah Department of Transportation. The princi-
pal runoff-producing areas were delineated from a work map (scale 1:250,000)
compiled to estimate water yields in Utah (Bagley and others, 1964).

DRAINAGE BASINS

Slightly more than one-half of the approximately 5,380 square miles of the
Alton—Kolob coal-fields area is in the Colorado River Basin, and the rest is in
the Great Basin. The drainage divide between these two major basins passes
through the Navajo Lake area. Seepage losses from Navajo Lake drain partly
to the upper reaches of the Virgin River in the Colorado River Basin and partly
to the Sevier River in the Great Basin. (See Wilson and Thomas, 1964.)

The principal streams and the approximate percentage of the Alton—Kolob
coal-fields area drained by them are:

Stream Percentage of map area drained

Colorado River Basin

Virgin River 30

Kanab Creek 12

Paria River 11
Great Basin

Sevier River 22

Coal Creek 2

The remaining 23 percent of the area is drained by a number of small peren-
nial, intermittent, and ephemeral streams which are tributary to Cedar and
Parowan Valleys and the Escalante Desert. Of those, the perennial streams in-
clude Summit, Center, Red, and Little Creeks. All streams in the Alton—Kolob
coal-fields area for which discharge records have been collected by the U.S.
Geological Survey are listed in the following table.

The only major interbasin diversion in the area is the Tropic and East Fork
Irrigation Co. ditch near Bryce Canyon National Park. It diverts several
hundred to several thousand acre-feet of water per year from the Sevier River
basin to the Paria River basin for irrigation in the Cannonville—Tropic area.

RUNOFF

Most of the runoff in the Alton—Kolob coal-fields area is generated from pre-
cipitation that falls directly on the area. A small amount of the runoff originates
in the Pine Valley Mountains, which border the western edge of the area. Pre-
cipitation on the area occurs chiefly as winter snow and ranges from less than
8 inches on the Escalante Desert to more than 40 inches on the Markagunt
Plateau—the headwater area for the Virgin and Sevier Rivers. (See U.S.
Weather Bureau, 1963.) Runoff resulting from the precipitation ranges from
less than 1 inch on low valleys and plateaus to about 20 inches in the Markag-
unt and Paunsagunt Plateaus. (Bagley and others, 1964, fig. 16.)

According to the data presented in the following table, most of the runoff is

indicated by the graphs showing mean monthly runoff at sites 15, 34, and 49.
The earlier beginning of the main runoff period in the Virgin River at site 15
may be due to late winter-early spring rain (instead of snow) in the relatively
lower East Fork Virgin River drainage basin. This results in more rapid runoff
from snowmelt as well as direct runoff from rainfall. The graph showing mean
monthly runoff in Panguitch Creek at site 37 reflects regulation of the
streamflow at Panguitch Lake in order to provide irrigation water during the
late summer for the Panguitch area.

Most of the runoff in the intermittent and ephemeral streams, and a signifi-
cant amount of runoff in the perennial streams in the Alton—Kolob coal-fields
area is generated by summer cloudbursts. Although these storms usually are
localized and generally last less than 1 hour, the rainfall intensity is great
enough to generate flood flows of several thousand cubic feet per second from
drainage basins of only a few square miles. As shown in the following table,
for example, a discharge of 3,210 cubic feet per second was recorded at the
crest-stage gage at site 10. The drainage area upstream from that gage is less
than 8 square miles, and the cloudburst that generated the flood may have
passed over only a part of that drainage area.

Cloudburst floods have or will occur in most drainages in the Alton—Kolob
coal-fields area at one time or another. Because of their large volumes of water,
rapid velocities, and erosive power, the floods commonly are very damaging to
the natural environment. These floods also can cause considerable property dam-
agein populated areas. Asshown, atleast one cloudburst flood has beenrecorded
in virtually every community in the Alton—Kolob coal-fields area since 1850.
More than 25 cloudburst floods have been recorded in the Cedar City area and
more than 20 have been recorded in the Kanab area (Woolley, 1946; Butler and
Marsell, 1972). Cloudburst floods also have been reported but not recorded in
other parts of the Alton—Kolob coal-fields area.

The small scale of this map precludes delineation of flood-prone areas within
the communities. However, large-scale maps showing such areas are published
and distributed by the U.S. Department of Housing and Urban Development. Al-
luvial plains and channels of most streams (including dry washes) are subject to
flooding during cloudburst activity. Travelers need to especially avoid deep-nar-
row canyons duringsuch storms.
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generated in the Virgin River basin. Average annual runoff in the Virgin River
at site 27 near where the river leaves the Alton—Kolob coal-fields area was
about 174,600 acre-feet during the 13 years of record. Total annual runoff
from the Alton—Kolob coal-fields area cannot be accurately estimated from the
available streamflow data. Based on the data in the following table, however,

it probably averages more than 300,000 acre-feet. According to the long-term CONVERSION FACTORS

een

hydrograph shown for the North Fork Virgin River (site 15), runoff varies con- Multiply inch-pound unit By To obtain metric unit
siderably from year to year and in cycles of several years depending on avail- Inch 25.4 Millimeter
able precipitation. For example, at site 15 annual runoff during water year Mile 1.609 Kilometer
1977 (a dry year) was only about 40 percent of the 1928-80 annual average, Square mile 2.590 Squarekilometer
whereas during water year 1980 (a wet year) it was nearly 240 percent of that Acre-foot 0.001233 Cubickectometer
average. Cubicfootpersecond 0.02832  Cubicmeterpersecond
SELECTED DATA FOR STREAM-GAGING STATIONS IN THE ALTON-KOLOB COAL-FIELDS AREA
Site No.: See map.
Station No.: U.S.G ical Survey eam order number; see U.S. Geological Survey (1980, p. 14) for explanation of numbering system.
Average discharge: Not computed for less than 5 years of record.
Recorded extremes, minimum: d, minimum daily discharge; otherwise instantaneous minimums.
Remarks: Crest-gage indicates record from a gage installed to record only annual peak discharges; the gaged stream in most cases is intermittent or ephemeral.
5 Average discharge Recorded extremes (cubic feet per second)
Site Station Shationneme Dr:lggge Period of = Remarks
No. No. (square miles) Fecord ;:;bs'eccf::; Apz:e\-;e;t Years Maximum Date Minimum Date
COLORADO RIVER BASIN
1 09403500 Kanab Creek near Glendale . . . . 72 1959-74 ..., ... e 2,100 Sept. 11,1968 .......  .......... Crest-stage gage.
2 09403600 Kanab Creek near Kanab. . . . .. 198 195968  :..wunn sssese sases 3,030 Sept. 8, 1961 AN sz esmwsas Crest-stage gage from 1959—68;
1979-80 minimum recorded flow was during
several days in July 1979.
3 09403620  Mill Creek near Glendale. . . . . . 4.8 197577  scuzsms szssss  gEns 147 Aug. 17,1977 .006d Jan. 26, 1977 Station operated for Energy, Minerals,
Rehabilitation, Inventory, and
Analysis (EMRIA) Study.
4 09403630 Skutumpah Creek near 15 197577 ... Lo el 314 L..doo Ll M Do.
Glendale.
5 09403640 Intermediate drainage near 25 197577 i sazses  seees 421 Sept. 25, 1976 (] ssesussmas Do.
Glendale.
6 09403650 Thompson Creek (upper 9.8 WOI6=17 .o masars  pewas 700 Aug. 18, 1977 .09d  Aug. 28-30, Do.
station) near Glendale. 1977
7 09403660 Thompson Creek (lower 16.6 197577  cisvamm wnsssu  cowen 700 R 1. T .06 Aug. 31— Do.
station) near Glendale. Sept. 1, 1977
8 09403700 Johnson Wash near Kanab. . . . . 237 1959-74 ..., ... ..., 2,750 Aug. 18,1970 ....... .......... Crest-stage gage.
9 09404450 East Fork Virgin River 74 1966—80 21.1 15,290 14 640 July 27, 1976 6.3 June 18, 19, A few small diversions upstream from
near Glendale. 1977 station.
10 09404500 Mineral (Burnt Flat) Gulch 7.6 1959-74 ... .. ... ... 3,210 Aug. 18,1968 . .ccsins s s a cmvees Crest-stage gage.
near Mount Carmel.
1 09405300 Crystal Creek near Cedar 10.2 1956=60  :.oummm mmssss s mams 1,300 Aug. 19, 1959 A July 6—9, 1957 No diversions upstream from station.
City.
12 09405400 North Fork Virgin River 5.6 1972-78 4.39 3,180 5 52d June 4, 1978 25 July 11,1977  No diversions or regulation upstream
near Glendale. from station.
13 09405420 North Fork Virgin River 29.6 1974—-80 19.0 13,770 6 1,740 Sept. 9, 1974 2.6 Aug. 3,1977  Maximum discharge determined from
below Bullock Canyon slope-area survey.
near Glendale. '
14 09405450 North Fork Virgin River 455 1978-80  ....... ...... ... Not Feb. 14, 1980 5.4 Dec. 31, 1979 Known peak discharge was 130 cubic
above Zion Narrows near deter- feet per second, on Apr. 17, 1979.
Glendale. mined
15 09405500 North Fork Virgin River 344 1913-14; 103 74,620 65 9,150 Dec. 6, 1966 20 July 31, 1963 Discharge shown include diversions to
(Zion Creek; Mukuntuweap 1923; Springdale Canal.
River) near Springdale. 1925-80
16 09406000 Virgin River at Virgin. . .. .... 934 1909-71; 207 150,800 64 22,800 I - (- TR 22 July 10, 1920;  Diversions for irrigation upstream from
1959-80 June 11, 1921 station.
17 09406300 Kanarra Creek at 9.8 195980 4.21 3,050 21 1,000 Aug. 17, 1970 0 Jan. 23, 1978 No recorded flow Jan. 23, 1978, due to
Kannarraville. icing conditions.
18 09406500  Ash Creek near New Harmony . . 146 1939-47 10.6 7,670 8 1,500 Sept. 28, 1940 i
19 09406700 South Ash Creek below Mill 11 1966—80 7.39 5,350 14 1,910 Dec. 6, 1966 21 Aug. 14, 15, No diversions upstream from station.
Creek near Pintura. 1977
20 09406800 South Ash Creek near Pintura . . 14 1959=74 . .ionns 59555 s 938 Dec. 30,1965 ....... .......... Crest-stage gage.
21 09407000 Ash Creek above Toquerville. ..  ...... 1941-42 ... ... ... 176 Nov. 17, 1941 Pl ssvsummnes
22 09407200  Ash Creek below West Field 190 1972—-80 24.8 17,970 7 1,850 Mar. 5, 1978 4.4d Oct. 23-26, Discharge shown include West Field
Ditch near Toquerville. 1977 Ditch and Toquerville Spring.
23 09407500 Ash Creek at Toquerville. . . . . . 213 1915 . . 710 May 6, 1915 2 July 11, 1915
24 09407600  Ash Creek near Toquerville . . . . 213 TOB6=08 . uicomen asesew  wamwa 1,270 Apr. 2,1958 1.6 Mar. 8, 9, 1958 Low flow originates as spring just up-
upstream from station.
25 09407800  Ash Creek near LaVerkin . . . .. 213 1956-58  ....... ......  ..... 1,320 o0 s 5w 3w weemesr SUTINE E S Be Station downstream from all diversions.
26 09408000 Leeds Creek near Leeds . .. ... 16 1915; 7.76 5,620 16 2,710 Aug. 6, 1967 .23 Jan. 3,1971 Small diversion upstream from station.
1917-19;
21920
1964—80
27 09408150  Virgin River near Hurricane. . . . 1,499 1967—-80 241 174,600 13 18,700 Mar. 5, 1978 23 Aug. 27,1976  Many irrigation diversions upstream
from station.
GREAT BASIN
28 10173450 Mammoth Creek above West 105 1964—-80 48.8 35,360 16 652 June 6, 1979 0.06 Dec. 25,1977  Small irrigation diversion upstream from
Hatch Ditch near Hatch. station.
29 10173500 Mammoth Creek near Hatch . . . 151 1912—14; ..., ... ... 795 June 10, 1917 10 July 31, 1913;  Station downstream from all diversions.
1915—-19 Aug. 12—-14,
1919
30 10173600 Midway Creek near Hatch. . ...  ...... 1957—-62 .88 640 5 153 June 6, 1958 ] R
31 10173900 Duck Creek near Hatch. .. ....  ...... 195459 10.7 7,750 5 226 ...do... ... <4 .. No diversions upstream from station,
discharge due to icing conditions.
32 10174000 Asay Creek above West ... ... 1954-59 ... .. ... ... 419 May 11, 1958 13 Jan. 28, 1958 Small diversion upstream from station.
Fork near Hatch.
33 10174200 Asay Creek near Hatch. . . .. .. 96 e b . 1,600 July 22,1913 ....... ..., No diversion upstream from station.
34 10174500 Sevier River at (near) 340 1911-28; 125 90,560 58 1,490 May 26, 1922 20 Aug. 30— Large peak discharge (not determined)
Hatch (near Hatchtown) 1939-80 Sept. 1, 1977  occurred May 25, 1914, due to
Hatchtown Dam failure.
35 10174800 Red Canyon tributary near 2.2 190974 ocunziv  seumms sonen 280 Aug. 30,1969 ......  .......... Crest-stage gage.
Bryce Canyon.
36 10175000  Sevier River near Panguitch.. . . . 418 1914 L . 972 June 1,4, 1914 136d Sept. 59, Station upstream from all diversions for
1914 irrigation in Panguitch Valley.
37 10176300 Panguitch Creek near 93 1961-80 23.9 17,320 19 670 Aug. 25, 1961 0 Nov. 2,1961  Flow resulted at Panguitch Lake, also
Panguitch. flow on several days in winter of
1977-78.
38 10177000 Panguitch Creek above ... ... 19162200 icimem s663588 senee 300 June 17, 1971 2 July 20, 21,
Canals near Panguitch. 1918
39 10177500 Panguitch Creek below .. ... 1915, ... L. ... 114 May 17, 1917 ) I
Canals at Panguitch. 1917-18
40 10179500 Sevier River below Old .. .... 1916 ... . 494 Aug. 7,1916 30 Sept. 4,5,8,9, Many diversions upstream from station.
Houston Canal near Panguitch.
41 10183900 East Fork Sevier River near 72 191680 171 12,380 19 448 May 23, 1980 M
Ruby’s Inn.
42 10241400  Little Creek near Paragonah. . . . 17 1959-80 1.90 1,380 21 351 Aug. 3,1961 My No diversions upstream from station.
43 10241430 Red Creek near Paragonah. . . . . 6.3 1965-75 1.71 1,240 10 48 Aug. 17, 1965 .25 July 20, 1972 No regulation or diversion upstream
from station.
44 10241470  Center Creek above Parowan 11.6 1964—-80 6.30 4,560 16 353 Aug. 10, 1965 1.4 July 16, 1972; Do.
Creek near Parowan. Jan. 24, 1979
45 10241500 Center Creek near Parowan . . . . 60 1942-50 16.7 12,090 8 386 Aug. 5, 1945 3.9 Mar. 5,1944  Some regulation upstream from station.
46 10241600 Summit Creek near Summit. . . . 24 1964—-80 4.20 3,040 16 858 Aug. 6, 1971 .05 Feb. 5-7, No regulation of diversion upstream
1971 from station.
47 10241800 Ashdown Creek near Cedar 13 195761  ....... ... ... 1,000 Aug. 3, 1959 1.7 Nov. 23, 1958  Maximum estimated from slope-area
City. survey.
48 10241900 Coal Creek above Right Hand 54 1959-68  ....... ......  ..... 2,800 Aug. 3,1961 ...... ... ....... Crest-stage gage.
Creek near Cedar City.
49 10242000 Coal Creek near Cedar City . . . . 81 1915-19; 32.2 23,330 44 4,620 July 23, 1969 e Flow affected by diversions for power
1935—-80 plant and public water supply;
minimum occurred on several days
during winters of 1959—61.
50 10242100  Shurtz (Shirts) Creek near 13 1959—-74  .....i. aiiiih e 1,230 Aug. 4,1964 ......  .......... Crest-stage gage.
Cedar City.
51 10242200 Duncan Creek (Leach Canyon) 12 1959=68 . :iiuens wmssar  wemms 3,880 Aug. 19,1963 ......  .......... Crest-stage gage; peak discharge past
near Cedar City. gage was estimated.
I No flow recorded on several to many days during period of record.
2Gage height only.
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