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Colorado Extreme Storm Precipitation Data Study

Summary

The Colorado Extreme Storm Precipitation Iata Study was undertaken in Colorado in

response to ongoing scientific uncertainty regarding the magnitude intensity duration and

area ofprecipitation that can conceivably oCcur at high elevations in the Rocky Mountain

region This uncertainty has significant implications for spillway design sizing
requirements and overall dam safety policies in Colorado and in other western states

Colorado has extensive land areas at elevations above 7 500 feet and many large and small

reservoirs at high elevations The study area for this project focused on areas in Colorado
bounded by the Utah border on the western dge the Wyoming border on the northern

edge the 5 000 foot above mean sea level Ievation contour in eastern Colorado and the

New Mexico border on the southern edge Data on extreme storm precipitation amounts

were also gathered from neighboring states having similar topography

The Extreme Precipitation Data Study is the first step in a comprehensive effort

supported by the Colorado Department ofNatural Resources Division ofWater

Resources tobetter understand extreme precipitation as a function ofIocation and

elevation and its impact on dam safety regulations This study focused on observational

precipitation and streamflow data during the period of instrumental record which dates

back approximately 125 years The results ofthis study are intended to be utilized in later

project phases that will focus on numerical simulation ofextreme storms at high elevations

leading toward a better definition ofextreme storms and their spatial variations

More than 300 storms were identified by this study since the late 1800s that have

produced very heavy precipitation either locally or over sizable areas in or near the

mountains ofColorado based on a definition given in Section 2 Ofthis large set ofheavy
precipitation events 36 extreme storms were identified that stand out as the heaviest

storms of record for selected geographic regions ofthe state and the storms that must be

considered when evaluating extreme precipitation and dam safety policies for high
elevation areas ofColorado This set ofstorms also becomes candidates for inclusion in

future numerical modeling studies ofextremce precipitation in elevated regions or in future
deterministic studies ofprobable maximum precipitation pMP

One ofthe nagging problems that continues to plague extreme precipitation studies is

uncertainty in the reliability ofprecipitation llnd flooding reports especially for storms that

occurred long ago Efforts were made in this study to identifY storms for which

precipitation reports may be suspect and SOllle storms were removed from consideration
when lack ofreliability was apparent However thorough evaluations ofdata reliability
were not performed for all storms
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Selected findings from the Extreme Precipitation Data Study include

The heaviest precipitation amounts and the largest number ofextreme storms observed
in Colorado have occurred along the Front Range from northwest ofFort CoIlins

southward to Trinidad

The largest number ofextreme storms affecting mountainous areas west ofthe
Continental Divide have occurred in southwestern Colorado most often during late

summer and fall Many ofthese storms contain moisture sources with tropical origin

The frequencies and magnitudes ofextreml precipitation events are lowest in the
northern mountains and northwestern valleys of Colorado

Precipitation amounts that have been observed associated with extreme storms are

lower at high elevations than at lower elevations

A complete listing ofstorms is presented later in this report along with descriptions on

data sources and analysis methods Four progress reports were written during the course

ofthis study and provide more background and detailed description ofdata collection and

analysis
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Colorado Extreme Storm Precipitation Data Study

Introduction

This report summarizes the results ofa nearly two year study of extreme precipitation
characteristics in Colorado The primary goal ofthis project was to identifY and document
the heaviest storms that have occurred in or near the Rocky Mountains in Colorado The
criterion used to define heavy storms was any storm that exceeded the 100 year storm

precipitation amounts for specified storm durations as published in the NOAA National
Oceanic and Atmospheric Administration Atlas 2 Precipitation Frequency Atlas ofthe

Western United States Volume III Colorado 1973 The critical properties of storms

that determine their potential for producing flooding are precipitation intensity storm

duration and storm area In many ofthe storms included in this study particularly the

local intense summer thunderstorms only a limited amount ofinformation is known about
storm areas However because ofthe importance ofarea and duration some storms with

large areas or long durations were considered even though they may not have eXI eeded

100 year thresholds at any individual point

The format for this report is consistent with the outline ofthe original proposal submitted

to the State ofColorado Department ofNatural Resources Division ofWater Resources

in the summer of 1994 Activities and accomplishments are presented in the ordl r

described in the original proposal Most ofthe work for this project was conducted by
personnel of the Colorado Climate Center Department ofAtmospheric Science Colorado

State University However some tasks wereperfonned with assistance ofother

organizations

Activities and Accomplishments

1 Compilation ofhourly and daily precipitation data

The starting point for this project was the careJill scrutiny ofall archived National Weather

Service precipitation records back into the 1800s and up through 1993 For each station

and each month ofrecord the maximum observed precipitation for various durations was

determined For many stations with data going back prior to 1948 this required manual
data processing and digitization Maximum one two and three day precipitation totals

were determined for 598 official stations when precipitation has been measured on a daily
basis For an additional 69 stations where precipitation has been measured hourly or more

frequently maximum one hour two hour three hour six hour 24 hour 48 hour and 72

hour precipitation totals were determined for each month of record



A database ofobserved monthly and annual maximum precipitation totals was assembled
and is available at the Colorado Climate Center at Colorado State University Examples
ofhistoric monthly maximum precipitation values for one site Ouray Colorado are shown

in Table 1 and 2 Figure 1 shows a graph oftanked annual maximum precipitation
amounts for specified storm durations at that same site Similar information can be

assembled for all National Weather Service data collection sites in Colorado where many

years ofdata collection have occurred Most stations have between 15 and 70 years of

data but several dozen sites have monthly and annual extreme values for at least 80 years
Maximum record lengths exceed 120 years at four sites all east ofthe mountains

Data from several other sources in addition to the National Weather Service were

examined in order to obtain greater detail at higher elevations Data from the U S Bureau

ofReclamation San Juan Project the NatiOnal Atmospheric Deposition Program the

National Park Service the DenverUrban Drainage and Flood Control District local water

departments and districts the University ofColorado Long Term Ecological Research

Site on Niwot Ridge the US Forest Service and the NaturaI Resources Conservation
Service were all investigated For the most part data from these sources were not

incorporated into the Colorado Climate Center s precipitation database However

monthly and annual maximum one two and three day precipitation amounts were

digitized and saved for approximately 50 Natural Resources Conservation Service

SNOTEL SNOw TELemetry stations in thmountains ofColorado Considerable data

quality evaluations were required for these data especially for data collected prior to

1984

Extreme rainfall dates and amounts were identified using analyzed data from all ofthe data

sources described above In addition to serving as an excellent starting point for this

extreme precipitation study this data set will also be ofgreat value if and when the

original 1973 NOAA Precipitation Frequency Atlas is updated

2 Colorado Extreme Precipitation Storm List

The most essential and most time consuming portion ofthis study was the assembly ofa

comprehensive list ofextreme storms that have been observed in Colorado or which

occurred elsewhere in the Rocky Mountain region but which may be applicable to

Colorado The purpose ofthis investigative research was primarily to produce a

sufficiently complete list oflarge storms so that it was nearly certain that the largest
storms to have ever been observed in or near Colorado were captured Secondly by
compiling a large list ofstorms it is possible to learn the climatological aspects of extreme

precipitation in and near the high elevations ofColorado and the central Rocky Mountain

region
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Table 1 Maximum observed one hour precipitation totals in hundredths ofan inch by
month and year for the National Weather Service cooperative weather station at Ouray
Colorado 1947 1993

Yea Jon Fob Mar Anril Mav Jun Jul AUQ SeD Oct Nov oc Annual

1947 25 12 12 2626

1948 18 lD 27 15 17 9 20 23 14 13 18 11 27

1949 19 lD 12 10 17 27 20 25 15 15 12 13 27

1950 14 21 14 0 0 1D 31 17 4 9 18 31

1951 11 9 15 17 9 9 15 1D 20 26 18 2618

16 D 1D 12 521952 9 14 15 15 1 36 10

1953 24 7 13 10 22 14 64 14 5 25 S 13 64

1954 3 13 11 4 32 18 8 27 15 16 14 32

1955 14 10 14 10 18 12 43 51 13 8 lD 6 51

1956 16 11 2 17 10 19 Z 15 4 14 10 12 19

1957 17 1D 7 18 2D 30 4 26 12 14 17 6 30

1958 9 17 9 6 29 5 29 44 30 26 3 446

1959 9 14 5 19 11 6 10 36 1 10 26 13 36

1960 13 17 30 21 13 4 21 10 25 15 20 7 30

1961 8 4 13 14 6 16 58 32 20 22 16 5 58

1962 1D 8 23 13 16 4 7 17 37 26 11 8 37

17 16 15 1D 261963 9 13 11 11 15 18 15

1964 14 7 9 10 19 5 61 18 11 12 14 61I
1965 17 28 13 lD 19 17 34 33 18 16 16 19 34

1966 12 7 16 12 lD 18 46 21 12 10 2D 46

1967 9 11 15 10 18 10 e 2 18 13 9 13 lD 62

1968 13 15 6 18 18 3 16 12 14 8 lD 39

1969 14 19 15 25 9 28 35 20 2D 10 10 3 35

1970 15 lD 7 13 8 26 13 35 29 13 11 1D 35

1971 6 5 7 13 12 10 25 28 27 9 12 6 28

19n 10 5 12 11 7 10 18 18 12 12 18

1973 7 4 13 22 31 30 55 13 8 0 29 5530

1974 101 15 13 9 2 14 iY 9 11 lD 18 9 18

1975 13 5 29 lD 11 26 33 10 lD 4 2 33

1976 9 12 8 11 18 lD 26 6 26

1977 6 12 13 14 32 30 47 24 33 15 47

18 19 10 311978 lD 6 14 19 8 6 15 15
8 5 311979 13 4 13 17 31 11 1 21 4 21

1980 8 6 8 15 15 D 12 10 15 11 7 15

1981 4 8 12 8 19 23 43 52 66 10 13 11 66

1982 15 11 11 9 12 12 23 33 17 8 8 11 33

1983 12 7 11 9 15 28 37 12 18 9 18 37

lD 10 231984 6 7 8 12 0 20 15 16 23

1985 12 lD 8 14 19 6 18 8 23 13 11 11 23

1986 16 7 lD 12 11 108 26 27 27 25 26 6 108

1987 5 15 12 11 9 8 Jg 17 19 15 18 7 20

1988 10 5 24 10 14 24 15 18 26 11 17 14 26

1989 7 9 12 8 11 5 14 15 14 4 8 30

20 1D 10 401990 8 12 19 16 15 14 13 40

lD 20 lD 401991 lD lD 10 lD lD 10 30 40 lD

1992 20 10 10 20 20 10 60 20 lD 10 10 20 GO

1993 lD 2D 10 10 20 10 iD 20 lD lD 1D lD 20

1994

1995

Max 24 28 30 25 32 108 66 30 33 29 108

Precipnation in 1 100 of an inch
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Table 1 Maximum observed one hour precipitation totals in hundredths ofan inch by
month and year for the National Weather Service cooperative weather station at Ouray
Colorado 1947 1993

Yea Jan FOb Mar AIriI May Jun Jul SeD Oct Nov Dee Annual
1941 26 25 12 12 26
1949 18 10 21 15 11 9 20 23 14 13 18 11 21
1949 19 1D 12 1D 11 21 20 25 15 15 12 13 21
1950 14 21 14 0 0 10 19 31 11 4 9 18 31
1951 11 9 15 11 9 9 18 15 10 20 26 18 26
1952 9 16 14 15 15 1 52 36 10 D 10 12 52
1953 24 1 13 1D 22 14 64 14 5 25 5 13 64
1954 3 13 11 4 32 18 24 8 21 15 18 14 32
1955 14 10 14 1D 18 12 43 51 13 8 1D 8 51
1956 16 11 2 11 10 19 11 15 4 14 1D 12 19

1951 11 1D 1 18 20 30 14 26 12 14 11 6 30
1958 9 11 9 6 29 5 6 29 44 30 26 3 44

1959 9 14 5 19 11 6 10 36 1 10 26 13 36
1960 13 11 30 21 13 4 21 10 25 15 20 1 30
1961 8 4 13 14 6 16 58 32 20 22 18 5 58
1962 10 8 23 13 16 4 11 11 31 26 11 8 31
1953 9 13 11 11 15 11 26 18 15 16 15 10 26
1964 14 1 9 10 19 5 19 61 18 11 12 14 61
1965 11 28 13 1D 19 11 34 33 18 16 16 19 34
1968 12 1 18 12 10 18 25 46 21 12 10 2D 46
1961 9 11 15 10 18 1D 62 18 13 9 13 10 62
1968 13 15 6 18 18 3 39 16 12 14 8 10 39
1969 14 19 15 25 9 28 35 20 20 10 10 3 35
1910 15 1D 1 13 8 26 13 35 29 13 11 10 35
1911 6 5 1 13 12 10 25 28 21 9 12 6 28
1912 10 5 12 11 1 16 1D 18 18 12 12 18
1913 1 4 13 22 31 30 40 55 13 8 D 29 55
1914 10 15 13 9 2 14 11 9 11 1D 18 9 18
1915 13 5 29 10 11 26 32 33 10 1D 4 2 33

1916 9 12 8 11 18 1D 26 6 26
19n 6 12 13 14 32 30 41 24 33 15 41
1918 10 6 14 19 8 6 31 15 15 18 19 10 31
1919 13 4 13 11 31 11 10 21 4 21 8 5 31
1980 8 6 8 15 15 0 12 12 10 15 11 1 15
1981 4 8 12 8 19 23 43 52 86 1D 13 11 86
1982 15 11 11 9 12 12 23 33 11 8 8 11 33
1983 12 1 11 9 15 28 32 31 12 18 9 18 31

1984 6 1 8 12 0 20 16 15 16 23 10 1D 23
1985 12 10 8 14 19 6 18 8 23 13 11 11 23

1986 16 1 10 12 11 108 26 21 21 25 26 6 108
1981 5 15 12 11 9 8 20 11 19 15 18 1 20
1988 1D 5 24 1D 14 24 15 18 26 11 11 14 26
1989 1 9 12 8 11 5 30 14 15 14 4 8 30
1990 8 12 19 16 15 14 31 13 40 20 10 10 40
1991 1D 1D 1D 1D 1D 10 30 40 10 10 20 10 40
1992 20 10 1D 20 20 10 80 20 10 1D 10 20 80
1993 1D 20 10 10 20 1D 10 20 10 10 10 10 20
1994

1995

Max 24 28 30 25 32 108 64 61 86 30 33 29 108

Precipitation in 1 100 of an inch
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Table 2 Maximum observed one day precipitation totals in hundredths ofan inch by
month and year for the National Weather Service cooperative weather station at Ouray
Colorado 1893 1995

Year Jan Fob Apr May Jun Sop OctMar Jul Annual

1893 9

1894 42 55

1895 325 100 110 39 100 50 119 62 32 150 60 325

1896 40 90 70 7D 70

I 19141 901 831 60 I I I T 1 1 I 641 I

I 19151 1251 701 751 I I I I I I I

1941 36 61 41 54 176 93 40 32 100 128 41 49 176

1942 40 30 45 73 35 20 34 38 66 69 1 40 73

1943 38 25 64 6 1D7 1D7 96 64 49 99 31 69 107

1944 43 15 175 150 20 94 59 43 32 91 43 175
1945 16 46 61 85 44 67 27 94 t 49 9434 39

1946 40 17 88 57 75 6 42 54 23 85 30 8871

1947 28 50 34 70 32 88 61 63 154 34 30 154

1948 25 49 78 101 46 47 27 25 44 37 101

1949 34 25 51 85 32 72 26 40 60 31 30 72

1950 56 72 48 D 0 43 50 48 46 24 81 33 89

1951 38 52 52 30 23 14 31 21 62 100 41 37 100

1952 24 44 39 51 40 5 66 60 47 4 22 31 66

1953 48 26 30 60 73 32 E 42 10 111 55 33 111

1954 lD 29 20 12 50 20 79 19 66 37 54 45 79

1955 35 48 45 53 62 47 55 27 22 42 56 66

1956 49 26 36 54 26 28 53 34 10 56 311 25 56

1957 7D 36 47 66 74 79 58 68 19 61 75 12 79

1958 54 66 22 74 29 12 16 38 62 65 60 27 74

1959 39 36 42 56 34 19 92 n 12D 29 24 120

1960 65 73 76 n 56 29 16 66 40 44 61 n

1961 48 37 58 72 32 46 48 71 137 if 29 137

1962 32 58 61 57 104 16 33 20 85 119 45 20 119

1963 50 41 36 32 28 30 54 38 40 158 34
1

50 158

1964 29 42 47 50 33 25 39 112 37 13 38 112

1965 56 80 75 21 103 65 51 49 118 118 41
1

69 118

1966 22 2D 25 81 24 43 50 55 33 43 ii1 120 120

1967 32 32 26 70 40 22 133 58 63 98 31
1

51 133

1968 41 11D 21 36 41 8 56 45 36 62 28
1

67 11D

1969 89 56 32 32 36 136 52 37 44 195 50 43 195

1970 32 22 46 60 32 47 88 129 69 16 1 31 129
1

1971 14 51 62 35 87 13 52 89 133 50
1

61 133

1972 16 19 124 7D 12430 46 41 20 53 20 62 44
1

1973 40 10 60 58 140 109 101 87 74 24 40 69 140

1974 41 62 42 54 2 66 39 19 47 32 jgf 41 76

1975 63 32 101 61 53 60 59 as 27 48 7 I
29 101

1976 62 7D 41 74 42 13 1
19n 52 76 51 61 21 52 87 129 nl 66

1978 63 23 65 56 41 19 49 45 40 123 133 83 133

1979 151 23 86 88 43 116 ii 26 8 111
I

16 151

1980 66 60 47 37 45 0 19 33 19 65 411 23 68

1981 20 34 83 32 71 47 73 65 95 58 34 81 95

1982 55 66 41 47 21D 16 45 123 66 51 56 45 210

1983 35 64 82 48 7D 57 52 43 33 36 91 119 119

1984 39 81 70 82 52 80 50 40 56 111 41
f

58 111

1985 48 70 65 75 127 22 54 25 94 48 551 24 127

1986 49 45 85 98 74 131 69 111 42
I

32 13

1987 21 91 48 85 48 46 53 63 21 41 74 24 9

1988 36 67 109 41 115 45 25 75 118 16 67 118

1989 38 53 38 28 31 55 7D 67 51 8113 81

1990 12 71 114 162 71 16 nr 47 89 103 18 162

1991 61 74 59 53 55 44 m 43 23 57 27 83

1992 40 46 111 64 100 61 90i 43 29 47 68 74 111

1993 57 n 59 691 90 43 Zl 61 51 44 44 90

1994 74 59 39 551 34 30 47 39 52 85 51 85

1995 49 35 109 89 7D 71 78 81 48 27

1996 i

Max 325 110 175 1621 210 136 133 123 129 195 15D 120 325

Precipitation in 1 100 of an inch
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Maximum Observed Precipitation Amounts
for Specified Durations
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Figure I Ranked annual maximum precipitation totals for Ouray Colorado 1948 1993

for durations ofone hour three hours six hours 24 hours 48 hours and 72 hours
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A variety ofsources were used in determining the comprehensive Colorado storm list

The data described in section I above was a key starting point Other important sources

included Storm Data a monthly government publication reports Colorado Climate

Center records special engineering and consulting meteorologist s studies Colorado

Department ofNatural Resources Division ofWater Resources flood reports U S

Geological Survey documents and reports including Water Supply Paper 997 Floods in

Colorado by Robert Follansbee and Leon R Sawyer local site specific Probable

Maximum Precipitation consulting reports and the formal federal HydrometeoroIogical
Reports Technical Paper Report Series and Storm Rainfall in the United States Special
storm files maintained at the Denver Federal Center by the US Bureau ofReclamation
Flood Hydrology Group were also utilized extensively Local sources such as historical

profiles and newspaper accounts were investigated to some extent but this proved too

time consuming

A simple definition ofExtreme Precipitation was needed in order to easily and quickly
determine which storms qualified for consideration Arbitrarily it was determined that any
storm that exceeded the IOO year storm precipitation amounts for the specified storm

duration as published in the NOAA National Oceanic and Atmospheric Administration
Atlas 2 Precipitation Frequency Atlas ofthe Western United States Volume III

Colorado 1973 qualified for consideration Also storms that did not exceed published
lOO year storm amounts but which were extraordinary in other ways large in arl a long
in duration or some combination ofboth also wuld be considered

Storms that did not exceed NOAA Atlas 2 IOO year values were still included if they
were already included on existing extreme precipitation lists such as those included in

Federal HydrometeoroIogical Reports for this region

Each storm was given a brief descriptive name usually based on the town river or other

landmark nearest the center ofheaviest precipitation A state name was assigned to each
storm based on the state in which the heaviest precipitation fell Note with large general
storms several states may receive heavy precipitation at the same time The date listed

for each storm was the date on which the heaviest precipitation fell or the period of

consecutive days when a larger storm system or episode first began and finally ended

Each storm was assigned one or more geographical regions based on a simple 6 mgion
system as shown on Figure 2 Storms were catlgorized using a highly simplified
meteorological typing scheme 1 General G storms which were large multi state storm

systems accompanied by a clearly defined low pressure system andor frontal boundaries
2 Local Convective LC storms which were localized thunderstorms or thunder torm

complexes not clearly associated with large scale atmospheric lifting mechanisms and 3

Local Convective Storms embedded within General storm systems GLC Storms with

air masses oftropical origin were not treated or categorized separately A single latitude

and longitude was assigned to most storms based on an estimate ofthe coordinates where

the heaviest precipitation fell
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Two columns Maximum Precipitation and Remarks were used to cryptically describe
the heaviest rains associated with each listed stOlID This was very inadequate for

providing detailed storms descriptions but was intended to provide sufficient information

to a reader to allow a quick assessment as to the significance ofthe storm without

additional research For most storms the Maximum Precipitation column listed the

largest observed or estimated precipitation amount for each stonn if known The
Remarks column added supplemental reports or a very briefdescription of impacts The

storm list ends with two additional columns that indicate ifinformation about the storm is

on file at the U S Bureau ofReclamation Flood Hydrology Section at the DenverFlmeral

Center and ifa Depth Area Duration analysis ha been pelformed

The storm list contains very abbreviated infomlation and was only intended to serve as an

index More comprehensive information for each storm is contained in paper files
constructed and archived at the Colorado Climate Center on the Colorado State

University Foothills Campus These files contain awide range of data which vary

considerably from one storm to another Examples include statewide precipitation data
copies of original hand written observation forms U S weather maps Storm Data

reports upper air soundings isohyetal maps depth area duration analyses news

accounts and research reports More attention was given to the approximately 30 most

extreme storms Little information was added to the files ofthe less significant storms due
to time limitations imposed by the project Streamflow data associated with each storm

including total and peak discharge areas affected and return period analysis would be a

useful addition to each storm file Unfortunately time and resources ran out befbre this

step was completed

An informal but very beneficial review process wasutilized in assembling the storm list A

preliminary compilation of storms was distributed midway through the project to about 20

precipitation and flooding experts in Colorado This review helped identifY a number of

addition storms and also pointed out some errors in the original list Then in October

1996 near the end ofthis phase ofthe project the Extreme Precipitation Committee

invited by the State Engineer reviewed final storm list results

Appendix A is a copy of the storm list as it appeared at the end of the project period in

October 1996 This list has proven tobe fluid as new storms continue to come to our

attention This is especially true for local convective storms which are often small is size

short in duration and often not captured well by traditional data sources

Evaluations ofthe validity ofstorm reports were conducted Storms on the list that were

considered suspect for any ofa variety ofreasons were marked as such and subje cted to

special scrutiny They were not however removed from the comprehensive stonn list

since the precipitation records most likely appear as published and documented in several

places and will likely be encountered in future precipitation studies A special list of

Suspect storms was compiled see Appendix B These questionable extreme storm

reports were discussed by a committee ofexperts at aspecial project review mel ting near

the end ofthis portion ofthe project in October 1996 The results ofthis discussion

8



appear with the table in Appendix B Some ofthese storms have already been studied in

detail

Large precipitation reports that are potentially significant to the design ofhigh elevation

dams and spillways but which appeartotally or partially erroneous present serious

problems in the analysis ofextreme precipitation Verification or disapproval ofthe

validity ofprecipitation observations is a difficult process requiring detailed

meteorological information and also local str ow records By associating properties
ofstorms area intensity and duration to ob erved runoff and streamflow conditions

validity ofstorms can be assessed Results of selected storm evaluations follow

There is considerable evidence that suggests that the Gladstone storm of October 1911

was a major and legitimate large storm However the local report ofover eight inches of

rainfall in 24 hours was considered questionable by several who have investigated that

storm in detail Reports offlooding were not consistent with widespread heavy rains of

that magnitude While the majority ofcommittee members reviewing the storm doubt the

validity ofthe individual Gladstone report it is possible it could have occurred over a very

localized area

There is scientific agreement that several large rain reports during the 193 Os from

Leadville including a 4 25 report in less than one hour in July 1937 were all inaccurate

due tounrepresentative precipitation measun ment methods which included the use ofa

special device for wind protection and improving winter snow catch that may have

enhanced summer rainfall

A recorded 5 25 inch rainfall in a short period at Cimarron in June 1952 appears to be the

result ofa gauge reading error by the observtr During a period ofseveral years a

number of similar large daily precipitation amounts were reported by the same observer

suggesting a pattern ofobservational errors Other reports included 3 60 inches on

September 21 1952 and 6 00 inches reporteiJanuary 20 1962 When these values were

divided by 10 the Cimarron readings then Wtre very consistent with reports from

surrounding locations for each ofthose stOffils In addition there was no evidence of

flooding associated with the June 1952 stoffil

Most recently a large high elevation rainfall report ofmore than 4 inches in one day in

August 1995 at the WoIfCreek Pass IE cooperative weather station was investigated
within a month of its occurrence Again imjroper manual rain gauge measurement

procedures resulting in a factor of ten magnification were likely toblame A substitute

observer took the observation that day who may not have known proper procedures The

substitute observer was not available for comment A remote automated precipitation
gauge was operating within approximately one mile ofthat station and reported 040

inches A team ofUSGS scientists were also in the area at that time There was no

evidence oferosion or high stream flows anywhere in that area that day Because the

stormwas investigated quickly the value was edited prior to digital archival at the

National Climatic Data Center However anyone utilizing the original hand written

9



record rather than the digital database will encounter the most likely erroneous four inch

report

3 Upper AirAnalysis

Vertical soundings oftemperature humidity wind and pressure in the atmosphere above

the ground have been taken on a regular basis at Denver and Grand Junction Colorado

for several decades These data were analyzed as a part ofthis project in order to provide
a climatological perspective for evaluating extrcme precipitation events occuning in or

near the Rocky Mountains in Colorado This may prove very important as we move

toward greater utilization ofnumerical simulations ofthe atmosphere in understanding the

relationships between elevation topography and magnitudes ofextreme precipitation

Upper air data go back into the 1940s for Colorado but only the 1958 1992 period was

utilized in this study due to consistency in repOlting times and locations Only data

through 1992 were easily available at the onset of this study Prior to conducting analysis
key features ofvertical profiles that could explain variations ofextreme precipitation as a

function ofelevation were identified Based upon these preliminary determinations

climatological analyses ofthe following variable were performed

Denver and Grand Junction 0000 and 1200 UTC temperature humidity and winds at

three levels above the surface 700 millibars approximately 10 000 feet above sea

level 500 millibars approximately 18 000 feet above sea level and 300 milIibars

approximately 30 000 feet above sea level

Precipitable water in the atmosphere from the ground surface up to 700 mb and 500

mb

Freezing level height above sea level

Height above sea level and the temperature of the Lifted Condensation Level the level

in the atmosphere where clouds will form if air at ground level is lifted vertically until
it becomes saturated

For each ofthese variables data for each sounding for 35 years were grouped in 10 day
increments from March 1 through November 30 when nearly all extremely heavy
precipitation events in Colorado have occurred Values were sorted ranked and assigned
probabilities ofnon exceedance Figures 3 6 show examples ofthe resulting probability
distributions for Denver and Grand Junction respectively for each ofseveral variables
These analyses provide a valuable climatological perspective from which extreme

precipitation characteristics can be investigated For example typically temperatures aloft
are wannest from late June into mid August However maximum precipitable water is
limited to late July into August but upper level winds at that time ofyear are normally
quite light Lifted Condensation Levels LCL are more complex since they reIat e to

10
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temperatures and humidity near the surface and the rate ofcooling ofthe atmosphere with

height The height ofthe bases ofconvective clouds can be estimated using the LCL It is

interesting the cloud bases are typically highest in late June a time when the frequency of

extreme precipitation events in Colorado is low

For each ofthe storms assembled on the final list ofmost extreme storms affecting
Colorado that have occurred since 1958 soundings were extracted and examined both for

Grand Junction and Denver and also for upper air sounding sites in adjacent states

Albuquerque New Mexico North Platte Nebraska and Salt Lake City Utah

An item ofparticular interest in this study was determining how unusual upper

atmospheric conditions were during extreme precipitation events with respect to the

normal range ofconditions shown in Figures 3 6 Soundings taken at Grand Junction
and Denver near or during the time ofseveral ofthe extremely heavy storms were

analyzed and the results compared to the normal climatological ranges to see if those days
stood out as extremely unusual in terms ofany ofthese variables What we discovered

was that for nearly all ofthe storm events tested sounding conditions for any single
variable were not extreme Precipitable water was usually more than the 50th percentile
and often more than the 75th percentile but did not exceed the 95th percentile Upper
level temperatures varied widely Freezing levels also werehighly variable but were

typically higher than the median especially for summertime Local Convective storms

Lifted Condensation Levels were usually lower than normal but not necessarily extremely
low

There are a number ofreasons why these results are not surprising First the soundings
were usually taken some distance away both in time and space from the extreme storm

events in question Therefore these soundings did not truly indicate the atmospheric
conditions in the immediate vicinity ofeach heavy rain storm Secondly a two

dimensional sounding while informative certainly does not describe all features ofthe

three dimensional atmosphere in which a storm develops and exists For example
important features ofsurface convergence and upper air divergence will not be identifiable

from a single sounding

The environment ofthe storms have two critically important characteristics One is the

thermodynamic structure of the atmosphere and the second is the dynamic features ofthe

atmosphere The upper air sounding describes primarily the thermodynamic features The

dynamic features are equally important but each individual sounding contains little

information todefine the dynamic environment Consequently the soundings produce
useful but not definitive information about the storm environment
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4 USGS Streamflow Analysis

Streamflow data provide an alternative approach for investigating extreme storms

Through the integration ofrainfall magnitudes depth storm area and duration
streamflow provides important evidence ofboth the existence and the extent ofheavy
precipitation

Streamflow data available from the US Geological Survey were utilized in this study to

examine large storm events by identifYing the magnitude and extent ofobservld high
flows Streamflow data were used in this study in two different ways First streamflow

records from all portions ofColorado were examined to identifY possible extreml storms

that had not been detected by precipitation reports Secondly streamflow records were

used in conjunction with extreme precipitation repOlts to help identifY potentially suspect
and erroneous precipitation reports It is known and understood that extreme rainfall does

not equate directly to extreme high flows so that rainfall may not be strictly inferred or

verified solely from records ofpeak streamflow events The storm area and duration

along with basin geology vegetation and land use all influence the amount ofstr arnflow

resulting from a specified magnitude ofrainfali 01 the purposes ofthis study however

storms producing high streamflow were given gnater weight than storms with similar
maximum reported precipitation but yielding much lower streamflows

Analyses ofstreamfIow records including both direct gauged and indirect manually
surveyed observations were conducted by John Enr and a graduate student in Civil

Engineering at Colorado State University at th time ofthe project Dr Robert Jarrett

originally developed this set ofpeak flow measurements Dr Jarrett ofthe US

Geological Survey in Denver Colorado along with Dr Thomas McKee and Nolan

Doesken ofthe Colorado Climate Center offef d guidance and review The results ofthis

work are included in Appendix C

This investigation ofstreamflow records produced several results and conclusions The

magnitude ofobserved peak flows associated with storms on this storm list were highly
variable ranging from extreme peak flows ofrecord for events such as the Big Thompson
flood of 1976 and Plum Creek and related stonns in June 1965 to relatively minor peaks
associated with other large storms For the pUlpose of selecting a final list ofmost

extreme storms for future consideration priority was given to storms that includ d both

very heavy rainfall reports and large peak flows

Not enough work was done in this project to fhlly utilize streamflow records to help
identifY very intense and usually quite localized convective storms that were not previously
identified based on precipitation records Several large unit discharges that could be

associated with local storms oftwo to four inches ofrainfall in short time periods 30

minutes to two hours were observed from vef1J small basins but were not looked at

closely since streamflow volumes farther downstream on larger rivers were not

significantly affected Had there been more time and resources allotted for streamflow

analyses undoubtedly many more candidate Local Convective storms could have been

identified and added to the list This was not pursued however due to the relatively short
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amount oftime allocated to this project and also due to the fact that these storms did not

appear togreatly exceed others already documented with both precipitation observations

and streamflow information

5 Site Specific Studies and Data From Other States

Evaluations ofextreme precipitation are ongoing in other states outside ofColorado

Montana Wyoming and Utah are or have been conducting studies pertaining to

uncertainties in estimates ofprobable maximum precipitation affecting spillway design in

the Rocky Mountain region The National Weather Service Office ofHydrology has been

completing an update ofprecipitation frequency statistics including estimates ofreturn

period precipitation amounts for 100 to 1 000 years for the neighboring states ofNew

Mexico Arizona and Utah Also during recent years there have been a small number of

site specific analyses ofprobable maximum precipitation performed by meteorological
consultants in support ofwater storage projects being designed and built These reports
could contain information about extreme local storms that may not have otherwise been
included

An effort to collect and assemble information on site specific studies and data from nearby
states was undertaken with the help ofAlan Pearson of the Colorado State Engineer s

Office A set offormal reports as well as informal data tabulations were assembled from

surrounding states along with reports containing site specific evaluations ofprobable
maximum precipitation for locations in Colorado All reports were read some were saved

as a part ofthe hardcopy Extreme Precipitation Data Study archive at the Colorado

Climate Center and other reports were returned as requested Several additional storms

from both in and outside ofColorado were identified as a result ofthis activity

The following is a list of some ofthe reports and data sources assembled

A Centennial Survey ofAmerican Floods Fifteen Significant Events in the United

States 1890 1990 NOAA Technical MemorandumNWS SR 133 Fort Worth TX

October 1990

Characteristics ofExtreme Precipitation Events in Washington State Washington
State Department ofEcology Water Resources Program Melvin G Schaefer

Olympia WA October 1989

Estimating Bounds onExtreme Precipitation Events National Research Council

National Academy Press Washington D C 1994

Greatest Known Areal Storm Rainfall Depths for the ContiguousUnited States

NOAA Technical Memorandum NWS HYDRO 33 Silver Spring MD December

1976
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Probable Maximum Precipitation over South Iatte River Colorado and the

Minnesota River Minnesota HydrometeoroIogical Report No 44 Washington D C

January 1969

Probable Maximum Precipitation Estimates Colorado River and Great Basin

Drainages US Dept ofCommerce US Department ofArmy
HydrometeoroIogica1 Report No 49 Silver Spring MD September 1977

Probable Maximum Precipitation Estimates United States Between the Continental

Divide and the 103rd Meridian US Dept ofCommerce U S Department ofArmy
US Dept ofInterior HydrometeoroIogicai Report No 55 Silver Spring lv1D

March 1984 and No 55 A revised 1987

Probable Maximum PreciPitation Estimates for Short Duration Small Area Storms in

Utah Presented at the May 1995 American Association ofDam Safety Officials

Western Regional Conference Red Lodge MT May 1995

Statistical Analysis ofExtreme Precipitation in Wyoming Master s Thesis Daniel C

Eastwood Dept ofStatistics Univ ofWyoming Laramie WY August 1995

Evaluation ofDesign Criteria for Hazardous Dams Master s Thesis Jerry L

Buckley Dept ofCivil Engineering Univ ofWyoming Laramie WY August 1995

Paleoflood Reconstructions within the Animas River Basin Upstream from Durango
Colorado Master s Thesis Jonathan William Pruess Earth Resources Department
Colorado State University Fort Collins CO Spring 1996

Paleoflood and StreamfIow Data to Describe the Spatial Occurrence ofRainfaIl and

Snowmelt Floods in WYOIning Master s Thesis Dianne L Brien Department of

Geology and Geophysics University ofWyoming Laramie WY May 1996

Interdisciplinary Paleoflood Investigation of the Muddy Creek Basin for Retschard
Dam near Kremm1ing Colorado Dr Robelt D Jarrett US Geological Survey
Water Resources Division Denver Colorado in cooperation with the Colorado River

Water Conservation District Glenwood Springs CO 1996

Unique Meteorological Aspects ofthe Williams Fork Drainage Basin in Colorado

Loren Crow CCM Denver CO 1995

Site Specific Probable Maximum Precipitation pMP Study ofthe Muddy Creek

Drainage Basin in Colorado Dr Edward M Tomlinson and Mark Solak NAWC

Report AR 944 North American Weather Consultants Salt Lake City UT October

1994
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Hydrologic Design DataAcquisition Detennination ofan Upper Limit Design Rainfall

for the Colorado River above Hoover Dam Prepared for the US Dept ofInterior

Bureau ofReclamation by Morrison Knudsen Engineers Inc March 1989

Several other site specific studies ofprobable maximum precipitation have been done

during the past several years for high elevation watersheds in Colorado These reports
can be obtained from the Colorado State Engineer s Office in Denver

6 Reports and Presentations

During the course ofthis project there were several opportunities topresent preIiminary
results at conferences and workshops Three written papers were submitted and

additional oral presentations were given all prior to the completion ofa final storm list

The opportunities tospeak to a variety ofaudiences during preliminary phases ofthis

project offered excellent opportunities to share the goals of this project with other storm

experts and toencourage assistance in learning about extreme storms that have occurred

throughout Colorado The written papers are included in this final report in Appendix D

It is likely that presentations will continue tobe given utilizing final lists and compilations
contained in or discussed in this report since there is considerable public interest in heavy
precipitation in Colorado

7 Workshop on Potential to Model Extreme Precipitation Events

a Introduction

A workshop to discuss and evaluate the potential ofmesoscale numerical models to

simulate large convective storms at various elevations and to understand the variation of

precipitation with elevation was held at CSU on April 19 1996 The agenda for the

workshop is given in Table 3 and the list of attendees is given in Table 4 The clear intent

ofthe workshop was to explore the potential application ofIarge state of the art

mesoscale numerical models with three dimensional capability Three models were

included in the workshop They are the Colorado State University Region Atmosphere
Model System RAMS the National Center for Atmospheric Research NCAR MM5

model and the model developed by Terry Clark at NCAR These three models

encompass most ofthe capabilities ofpresent day numerical meso scale simulations

One of the purposes ofthe workshop was to help reduce the uncertainty ofthe present
understanding ofthe variation ofextreme rainfall as a function ofelevation Two separate
perspectives exist in the literature regarding the variation ofextreme precipitation with

elevation on the Front Range ofColorado Firstly the estimates ofProbable Maximum

Precipitation the maximum rainfall that nature can produce including 24 hour
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precipitation amounts ofat least 15 inches above 10 000 feet see Hansen et al 1988

Secondly the analysis ofstreamflow by Jarrett and Costa 1982 shows the peak
streamflow on many streams in the Front Range above approximately 7 500 feet are due

to snowmelt and not extreme rainfall events The paleohydrologic work by Jarrett and

Costa 1988 to estimate past floods would suggest that the stream channels above 7 500

feet have not experienced large rain produced floods in the past 10 000 years These two

perspectives are not necessarily in conflict but they do raise a significant scientific

question ofwhat level ofprobability ofa storm event should dams be expected to provide
protection from floods Ifthe numerical models could simulate large rainstorms at higher
elevations the controlling physical processes could be identified and used to improvl our

understanding ofthis phenomena

The format ofthe workshop was to start with a series ofpresentations by individuals with

experience developing andor using large modds They included Bill Cotton CSU Terry
Clark NCAR John Snook NOAA and Hany Orville SDSMT Lou Schreiner also

gave abriefdiscussion ofthe plans ofthe USBR to IIse models to contribute tothe PMP

work

b Presentation summary

Bill Cotton s presentation included a series ofexperiences with the CSU RAMS model

and some speculation ofthe use ofRAMS to simulate storms at higher elevations with

heavy rain He indicated that a spatial resolution of1 2 kin would be required to simulate

large storms He anticipated the environment ofthe large storms includes

synoptic ridge
shortwave trough
low level jet
stationary front
weak winds aloft

weak vertical shear

Initialization ofthe model is very important and information ofsoil moisture and

vegetation is really needed He hypothesized thatdry soil at higher elevations could lead

to stronger upslope winds in developing convection

In regards to the idea that there might be an elevation limitation on heavy rain h thought
high mixing ratio air might be used by storms before it gets to high elevations and that

much ofthe high elevation precipitation could fall as hail He talked about the complexity
ofthe cloud microphysics and indicated that the newest version was not running in the

model at this time

Terry Clark discussed the use ofthe Clark model in several areas which included wind

storms forest fires and a project specifically related to precipitation in Arizona for both

summer flash floods and winter precipitation He showed comparisons ofmodel

simulations with observations ofprecipitation Results ofthe comparisons indicated the
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model can produce quantitatively good precipitation estimates both in magnitude and

spatial location These results include mesoscale phenomena with considerable spatial
variation He indicated a 2 7 Ian grid had ben used and increased resolution would be

desirable for convection He thought increased spatial resolution would also increase

precipitation in some locations He would like to see the model simulate rain and then
include the simulation ofrun off

Lou Schreiner presented an outline ofhow hI saw the Bureau ofReclamation using large
models He is primarily interested in estimatl s ofProbable Maximum Precipitation which
is the maximum storm that nature can produCe He would like the models to be able to

help with estimates ofPMP on the plains and in the mountains in regard to the

transposition of storms from one location to another and in variations with elevation He

plans toutilize the existing models

John Snook has been running the CSU RAMS and the NCAR MM5 model in essentially
an operational mode at a horizontal resolution of 10 Ian for Colorado starting each 12

hours He used a special NOAA system to obtain data analyzed on a 10 Ian grid for

initialization At present the system is constrained by computer resources and real time

operational requirements His evaluation is that the mesoscale models are capable of

providing reliable answers to large convective storms He agreed that the grid spacing
must be smaller than 10 Ian

Harry Orville South Dakota School ofMines and Technology spoke primarily about the

Black Hills ofNorth Dakota which are dimensionally approximately 200 Ian in the north

south direction and 100 Ian in the east west direction with elevations much lower than the

Rocky Mountains He showed a series ofvery detailed simulation results for the 1972

flood event in the Black Hills This event had up to IS inches ofrain He talked about 2D

and 3D simulations He thinks quite a lot ClUl be learned from the 2D simulations but the

3D model results are needed to locate the sturm relative to the topography

c Discussion

The discussion following the presentation inIuded all ofthe participants and was

orientated to four topics which included

capability to simulate events

capability to verify events

time and cost

Most ofthe time was spent on the first ofth se topics but a summary of each is given
here

Each group using the models Clark RAMS MMS thought the models could be used to

simulate large convective storms successfully Everyone agreed the grid spacing had to be

near 1 Ian More discussion emerged regarding initialization cloud microphysics surface

vegetation and soil moisture and use of2D versus 3D models
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Two views emerged in regards to initiaIization One was that past storms could be
simulated with a moderate effort The second was that the initialization was a significant
problem and that more progress could be made by watching for good cases in the future
and then perturbing the conditions to make the storm rain more than it actually did or to

move the storm from one location to another Both views have merit and both should be

considered worthwhile A caution was raised that some ofthe past storms may not have

enough information available for simulations

The discussion ofcloud microphysics had two thrusts Ifhigher elevations are involved

and some ofthe precipitation could fall as ice thcllthe more sophisticated microphysics
versions will be required Iftemperatures are warm enough that all precipitation will be

rain then the group had more diversity in their opinions about the need for sophisticated
microphysics The need to understand how the storms change as they occur at different

elevations led to more agreement about the need to use advanced cloud microphysics

The importance ofsurface vegetation and soil moisture was raised as a concern but no

uniformity of opinion was reached Several paJticipants thought the sensitivity ofthe
models to variations in these parameters should be explored The main idea is that dry soil

could lead to warmer surface temperatures and could lead to larger inflow wind speeds
and perhaps a way togive preferential locations for storm development Everyone was

concerned and uncertain how information about soil moisture could be obtained

Experience in the Black Hills area indicates that 2D and 3D model simulations can bc

important to understand large storm characteristics Due to cost and time involved in the

simulations many more 2D simulations can be done for given resources but the 3D is

needed to get the most information about stornl structure and the three necessary storm

properties ofdepth area and duration A critical relninder that the Black Hills do not

extend above 7 500 feet is always needed One conclusion is that 2D simulations may
have utility when applied to Colorado s high e11 vation topography

The capability to verify large storm events is related to the current system ofradars

surface and upper air observations and analysis ofthese data The new WSR 88D radars

Cheyenne WY Denver Pueblo and Grand Junction CO have a high probability of

capturing most storms and will observe storm area aJld duration well with total

precipitation somewhat less accurate due primarily to effects ofice and hail The radar

will also provide observation ofwind in the stomlS that can be compared with model

simulations The conclusion ofthis discussion was that a major effort should be made to

capture all data related to future large storms

The discussion oftime and cost were not as definitivl as the other topics The discussion
centered on ideas put forward by CSU and NCAR Much ofthe discussion centc red on

the time and cost to simulate storms from the past This dealt with the question of

initializing the models Each group agreed that once one ofthe large storms had been

simulated well then others would be easier and quicker Each group agreed that
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simulating a storm with current information for initialization would be quicker and less

costly Another interesting part of the discussion was related to the question once a

large storm has been simulated how do we move the storm in the mountain areas to

another location at higher or lower elevation This will not be known until several

methods are tried to learn what is successful It was clearly recognized that the ability to

move storms to slightly different areas was important to future planning and decision

making in Colorado The estimates ofcost and time while not precise were targeted near

a total of 300 000 and 2 years A final comment is that the confidence in the results of

the model simulations would be much higher iftwo different models produced similar

results
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Table 3 Meeting Agenda for

Workshop on the Potell1tial to Model Large
Convective Storms in Complex Terrain

Friday April 19 1996

Tom McKee Coordinator

Room 113 H Riehl Conference Room

Department ofAtmospheric Science

Colorado Statl University
Fort Collins Colorado

Light breakfast

Welcome and Introduction Tom McKee CSU

Historical Storms and Scientific Uncertainty

Model Perspective Bill Corton CSU

Break

Model Perspective Terry Clark NCAR

New Project Lou Schreiner USBR

Model Perspective John Snook NOAA

Catered Lunch

Experience in the Black Hills Harry Orville SDSMT

Discussion ofCurrent Status and Plans

Break

Definition

1 Capability to simulate events

2 Capability to verifY events

3 Time and effort
4 Cost

330 Summary

4 00 Adjourn
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Table 4 List of Attendees

Workshop on the Potential to Model Large Convective

Storms in Complex Terrain

Friday April 19 1996

Department ofAtmospheric Science

Colorado State University Fort Collins Colorado 80523

Dr Terry Clark

NCAR MMM
P O Box 3000
Boulder CO 80307

phone 303 497 8978

fax 303 497 8181

Mr Paul Gaard

National Weather Service

10230 Smith Road

Denver CO 80239

phone 303 361 0661

fax 303 371 5508

Dr William Cotton

Atmospheric Science Department
Colorado State University
Fort Collins CO 80523 1371

phone 970 491 8593

fax 970 491 8449

Ms Karolette Greene

Denver Water Board

1600 West 12th Avenue
Denver CO 80254

phone 303 628 6000

fax 303 628 6851

Mr Loren Crow

Loren Crow Consultants Inc

3064 Monroe

Denver CO 80210

phone 303 753 6500

Mr Chuck Haines

Wright Water Engineers
2490 West 26th Avenue 100A

Denver CO 80211

phone 303 480 1700

fax 303 480 1020

Mr Nolan Doesken

Colorado Climate Center

Atmospheric Science Department
Colorado StateUniversity
Fort Collins CO 80523 1371

phone 970 491 8545

fax 970 491 8449

Mr LarryLang
Department ofWater Resources

Colorado Water Conservation Board

1313 Sherman Street Room 721

Denver CO 80203

phone 303 866 3441

fax 303 8664474

Mr John England
Civil Engineering Department
Colorado State University
Engineering Research Center

Fort Collins CO 80523

phone

Dr DaveMatthews

US Bureau ofReclamation

P O Box 25007

Denver Federal Center

Denver CO 80225

phone 303 263 0123 X221

fax 303 236 0199
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Dr Thomas McKee
Colorado Climate Center

Atmospheric Science Department
Colorado State University
Fort Collins CO 80523 1371

phone 970 491 8545
fax 970 491 8449

Dr Mike Meyers
National Weather Service Office

792 Eagle Drive

Grand Junction CO 81506 8646

phone 970 243 7007

fax 970 241 3259

Dr Harry Orville
South Dakota School ofMines and

Technology
Institute ofAtmospheric Sciences

501 East Saint Joseph s Street

Rapid City SD 57701

phone 605 394 2291

fax 605 394 6061

Mr Alan Pearson

Division ofWater Resources
Dam Safety Branch

1313 Sherman Street Room 818

Denver CO 80203

phone 303 866 3581

fax 303 866 3589

Mr Frank Robitaille

Henz Meteorological Services

2480 West 26th Avenue Suite 31OB

Denver CO 80211

phone 303 458 1464

fax 303 458 5309

Mr Louis Schreiner

US Bureau ofReclamation

P O Box 25007 Code D 575I

Denver Federal Center

Denver CO 80225

phone 303 236 0123

fax 303 236 0199

Dr John Snook

NOANFSL RJEIFSI

325 Broadway
Boulder CO 80303

phone 303 497 5354
fax 303 497 7262

Mr Steve Spann
Division ofWater Resources

Dam Safety Branch

1313 Sherman Street Room 8I8

Denver CO 80203

phone 303 866 3581
lax 303 866 3589

Mr Richard Stodt

US Bureau ofReclamation
P O Box 25007 Code D 575

Denver Federal Center

Denver CO 80225

phone 303 236 0123

fax 303 236 0199

Mr Larry Tunnell
National Weather Service Office
10230 Smith Road

Denver CO 80239

phone 303 361 0666

fax 303 371 5508

Dr Doug Wesley
National Weather Service Office

130 I Airport Parkway
Cheyenne WY 82001 1549

phone 307 772 2376

fax 307 772 2099

Dr Paul Wolyn
National Weather Service Office

3 Eaton Way
Pueblo CO 810014856

phone 719 948 9429 X965

fax 719 948 4039
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8 Recommended Final Storm List and Associated Data Resources

The cuhninationofthe Extreme Precipitation Data Study was the selection ofasubset of

extreme storms that represent the heaviest rains that have been documented in Colorado in

the various regions ofthe state during the period ofinstrumental record A recommended

set ofstorms was presented at an all day meeting of the Extreme Precipitation Committee

convened by the State Engineer s Office on October 24 1996 Based on

recommendations ofthe committee a few minor changes were made to the proposed list

with the final results appearing in Table 5 Approximately 10 percent ofall storms on the

overall storm list were included in this final set Note that the majority ofstorms on this

list have occurred since 1950 For storms with relatively similar rainfall amounts and peak
flows more recent storms were selected due togreater availability ofsupporting
meteorological data radar satellite soundings surface observations etc that could be

essential for numerical modeling applications

Table 5 Recommended final list ofstorms for consideration in investigating extreme

rainfall potential in the Rocky Mountain region ofColorado Locations ofclimatic regions
are shown on Figure 2 page 7

No Storm Name Date Maximum Precipitation
Climatic

Region
15 Western Colorado Oct 10 15 1899 5 widespread 6

23 Livermore Boxelder May 20 21 1904 8 2

40 San Juans Gladstone Oct 46 1911 4 8 3

61 Penrose Pueblo Jun 26 1921 6 12 2

63 Steamboat Springs Jun 14 1921 3 4 and 6

76 Mesa Verde Aug 3 1924 3 5 45 minutes 3 and 5

74 Savageton WY Sep 27 29 1923 17 in two days 1 and 2

79 PalisadeLake Jun 26 29 1927 4 7 3

99 Cherry CreekHale May 30 31 1935 12 24 local centers 1 and 2

113 Front Range Sep 2 3 1938 6 10 2

114 Masonville Sep 10 1938 5 7 in 1 hr 2

135 Lake George Jul 31 1945 3 45 1 hr elev 8 500 ft 2

157 Western Colorado Dec 29 31 1951 9 snow water equivalent 3 45 6

164 Rye May 18 20 1955 6 13 2

173 San Luis Aug 12 1957 2 9 hr at 8 000ft 3

174 Gateway Aug 21 1957 3 15 hr 5

175 Morgan UT Aug 16 1958 6 8 6

181 Pyramid Sep 20 24 1961 3 5 4and6

200 Plum Creek Holly Jun 16 17 1965 14 16 1 and 2

195 Gibson Dam Mf Jun 6 8 14 16 2and4

215 Blanding UT Aug 1 1968 46 5

217 Paouia Aug 8 1 8 4 5 5

220 Big Elk Meadows May 4 8 1 9 6 14 2 and 4

231 SW CO Dove Creek Sep 46 1970 6 3 and 5

234 Rapid City SD Jun 9 1972 15 2

237 SW CO Durango Oct 19 20 1972 5 3and5
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Table 5 Recommended final list ofstonns for consideration in investigating extreme

rainfall potential in the Rocky Mountain region ofColorado Locations ofclimatic regions
are shown on Figure 2 page 7

No Stonn Name Date Maximum Precipitation
Climatic

Region
242 Sweetwater Jul 12 1976 6 hnd6

243 Big Thompson Jul 31 1976 12 2

256 Frijole Creek Jul 2 3 1981 8 16 2

270 Jim Creek Jul 20 1983 2 in briefperiodl high elev 4

277 Redstone Jun 5 8 1984 3 3 and 4

304 Deadman Hill Aug I 1989 2 8 at high elev 4

306 Opal WY Aug 16 1990 72 hrs 6

312 Rifle Govnmt Creek May 15 1993 4 2 hrs 6

313 Delta Roubideau Aug 10 1993 4 2 hrs 5

315 SW CO Wolf Creek Aug 27 30 1993 3 3

It is worth noting that the listof storms includes a subset of 11 stonns that produced more

than 10 inches ofrainfall that stand out as by far the greatest rains reported in Colorado

this century No storms ofthis magnitude appmu in the observed data in the high
mountains or over western Colorado By far the greatest propensity for such stonns is

along the eastern base of the Rocky Mountain foothills Numerous other Front Range
stonns were not included on the final stonn list even though their precipitation amounts

may have significantly exceeded reported extremes for other areas ofColorado Specific
attention was given to include the most extreme observed General and Local Convective
Stonns for higher mountain and Western Slope locations even though rainfall amounts for

these stonns may be significantly less than Front Range stonns

Two consulting meteorological finns already familiar with extreme precipitation
characteristics and the application ofthe probable maximum precipitation concept in the

Rocky Mountain Region were hired as consultants to the ExtremePrecipitation Data

Study during the summer of 1996 to expand project expertise The result ofthis

participation was more detailed infonnation on extreme stonns that influence probable
maximum precipitation estimates at higher elevations in Colorado A portion ofthis

consulting work was completed after the October 24 1996 stonn list review meeting
Written infonnation about individual stonns provided by the consultants Henz

Meteorological Services ofDenver Colorado and Dr Ed Tomlinson working through
North American Weather Consultants ofSalt Lake City Utah were filed in the

appropriate stonn files and will be retained at the Colorado Climate Center
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Recommendations Data collection needed to improve future
estimates of extreme precipitation in the Colorado mountains

Despite this intensive study ofobserved extreme precipitation in Colorado there will

continue to be debate and uncertainty concerning just how heavy high elevation rains

could conceivably be Some ofthis uncertainty is well justified considering the sparsity of

long term precipitation records at elevations above about 9 000 feet in Colorado

Figure 7 shows the maximum observed one day precipitation amounts for Colorado
weather stations as a function ofelevation This figure is intended togive a visual

perspective ofthe variation ofrain with elevation although some data points in Fig 7

could be snow A set oflarge one day amounts which may be in other reports but are not

included in Fig 7 are given in Table 6 with the appropriate explanation ofthe occurrence

ofsnow or an error of including two day precipitation totals The 8 05 at Gladstone on

October 5 1911 is questionable but it was a large rainstorm and has not been rejected for

this figure Except for the SNOTEL data very little long term data have existed at high
elevations Only a few ofthe SNOTEL data points include IS years ofdata and no

SNOTEL sites in Colorado include daily observations prior to 1978 Due to this lack of

observations in critical high elevation locations it is imperative that ongoing efforts be

made to detect and describe extreme rainfall events at high elevations Streamflow
records exist for high elevation watersheds and these records along with paleoflood
evidence continue topoint to a lack ofextreme events or more accurately lower

magnitude extreme events at high elevations above 7 500 8 000 feet in Colorado

However with little corroborative meteorological evidence uncertainty remains

Therefore it is imperative that additional data be collected now and into the future ifwe

wish to improve the confidence and widespread acceptance in the estimates ofprobable
maximum precipitation in the Rocky Mountains

A set ofrecommendations follow which suggest a variety ofstrategies and data collection

activities that iffollowed would result in data that would greatly enhance and provide
more confidence in future estimates and analysis ofextreme precipitation

1 Recently deployed National Weather Service WSR 88D meteorological radar
installations near Denver Pueblo Grand Junction and Cheyenne Wyoming offer

better coverage ofColorado including most mountain areas and better remote rainfall

estimation potential than at any time in history Quantitative precipitation estimates

may still be problematic but radar reflectivity patterns will permit much improved
analysis ofstorm areas and durations These variables may hold the key to

understanding high elevation storm characteristics Therefore NWS radar data should

be collected and archived and research efforts should be initiated to investigate storm

characteristics over the mountains and how storm properties vary as a function of

ground elevation near the storm areas Particular emphasis should be made to assure

radar data collection for the true extreme storm events comparable to those listed on

Table 5
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Maximum 1 day Precipitation VS Eleva1tion
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Figure 7 Maximum obseIVed one day precipitation amounts in inches as a function of

elevation for Colorado weather stations and SNOTEL sites
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Table 6 One day precipitation amounts not included in Figure 7

Precipitation Station
Elevation

inches feet
Date Comment

5 77 Pikes Peak 14 111 12 6 1892 Likely snow

5 06 Lake Morain 10 265 518 1955 Snow

5 60 Silver Lake 10 200 4 15 1921 Snow

4 28 Cabin Creek 10 018 571969 Snow elevation not

13 020 feet

4 90 Wolf Creek Pass 9 430 12 30 1951 Snow

4 91 La Veta Pass 9 242 618 1947 Twoday total listed

430 is oneday total

4 80 Longs Peak 9 000 4 15 1921 Snow

514 FremontExp Sta 8 836 6 3 1921 Twoday total listed
2 61 is one day total

2 Expansion ofsurface precipitation rainfall measurements is needed in the mountains to

support improved calibration ofthe NWS WSR 88D precipitation estimation

algorithms and to improve the detection potential for extreme rains at high elevations

This must include some number ofreal time reporting recording precipitation gauges

3 A low cost approach to increasing high elevation data collection would be to recruit

many more summertime volunteer weather observers in the Rocky Mountain region
Four inch diameter plastic rain gauges could be purchased in quantity and distributed
to interested summer residents in exchange for taking and recording daily rainfall

measurements

4 The value and utility ofdaily precipitation measurements from the USDA Natural

Resources Conservation Service SNOTEL network is proving to be significant since

this is the only existing network concentrated at higher elevations The value of this

data resource could be enhanced if the data were more fully quality controlled to

improve accuracy and reliability ofwarm season measurements Also providing more

frequent reports from selected stations at intervals ofone hour three hours or at least

six hours would allow this existing and well maintained network to serve more

hydrological applications

5 Organizations currently involved in real time or research related precipitation data

collection should be informed about the Extreme Precipitation Data Study and results

These groups should be encouraged to archive their precipitation data and provide it

for future extreme precipitation studies and updates When very heavy rainfall totals

or rainfall rates are observed these groups should be encouraged tobring these storms
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promptly to the attention ofthe National Weather Service the State Engineer the

Colorado Climate Center or other members ofthe Colorado Extreme Precipitation
Task Committee

6 The list oflarge storms prepared during this project should be routinely updated so

that each new qualifYing extreme storm is included It would also serve many useful

purposes long into the future to routinely document significant floods each year as a

part ofan annual water resources publication seIies Brief descriptive flood reports
containing stream gauge readings indirect measurements precipitation reports
discussions ofantecedent conditions along with local photographs and discussions of

damage similar to those published by Follansbee and Sawyer ofthe US Geological
Survey back in 1948 would be heavily referenced Flood documentation is easiest to

do and most accurate when completed promptly after each event while memories and

flood evidence are stilI intact

7 Results from this study show that exceptionally heavy precipitation events similar to

the Big Thompson flood although rare in a specific sense can actually be expected to

occur somewhere in the state about once in any 10 20 year period It is imperative
that there be a plan in place to promptly and thoroughly investigate these storms in the

future documenting as well as possible rainfall intensities magnitudes areas and

durations and publishing and archiving results This cooperative effort needs to be

strongly encouraged since no one agency is currently responsible or funded to

perform such investigations Agencies conc emed about this matter should meet to

begin developing a cooperative interagency plan for conducting post analyses and

reconstructions offuture extreme storms Plans must include a clear definition of

what constitutes an extreme storm so that ambiguity and confusion does not t xist

among cooperators
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Appendix A Colorado Extreme Storm Precipitation Data

Study Complete Storm List

The following paragraphs describe the content ofthe extreme precipitation reports

Each storm was given a brief descriptive name usually based on the town river or other

landmark nearest the center ofheaviest precipitation A state name was assigned to each

storm based on the state in which the heaviest precipitation fell Note with large general
storms several states may receive heavy precipitation at the same time The date listed

for each storm was the date on which the heaviest precipitation fell or the period of

consecutive days when a larger storm system or episode first began and finally ended

Each storm was assigned one or more geographical regions based on a simple 6 region
system as shown on Figure 2 Storms were categorized using a highly simplified
meteorological typing scheme 1 General G storms which were large multi state storm

systems accompanied by a clearly defined low pressure system andor frontal boundaries

2 Local Convective LC storms which werlocalized thunderstorms or thunderstorm

complexes not clearly associated with large Scale atmospheric lifting mechanisms and 3

Local Convective Storms embedded within General storm systems GLC Storms with

air masses oftropical origin were not treated or categorized separately A single latitude

and longitude was assigned to most storms based on an estimate ofthe coordinates where

the heaviest precipitation fell

Two columns Maximum Precipitation and Remarks were used to cryptically describe

the heaviest rains associated with each listed storm This was very inadequate for

providing detailed storms descriptions but was intended to provide sufficient information

to a reader toallow a quick assessment as to the significance ofthe storm without

additional research For most storms the Maximum Precipitation column listed the

largest observed or estimated precipitation amount for each storm ifknown The

Remarks column added supplemental reports or a very briefdescIiption of impacts The

storm list ends with two additional columns that indicate if information about the storm is

on file at the US Bureau ofReclamation F1Od Hydrology Section at the Denver Federal

Center and if a Depth Area Duration analysis has been performed
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October 1996 Extreme Storm Precipitation Reports
USBR

Storm USBR Depth Area
No Storm Name Slate Storm Date Region Type Lat Long Maximum Preclpnatlon Remarks Storm File Dur Studv
1 CherTY Creek CO May20 1864 2 3939 104 51 Unknown

Big flood thru Colorado Sprtngs and E

2 Fountain Creek CO June 910 1864 2 LC 3850 104 44 Unknown CO
Snow storm at Pikes Peak 3 19 1

3 Denver CO Mav22 1876 2 G 3945 105 00 6 50 1 dav Denver day Front Range wide storm
4 Cherry Creek CO May 22 1878 3939 104 51 Unknown

Extensive snowmeh flooding high
5 Colorado River CO JuneJulv 1864 36 39 07 108 21 Unknown water

Caused major but localized flooding
6 TemDleton GaD CO July 25 188S 2 LC 3900 104 39 Estimated 16 rain In few hours floods on CherrY Creek and Bear Cneek

Localized rain caused major
7 Clear Creek CO August 1 1888 2 LC 3948 105 24 Walden 103 Home 1 37 flooding

4 several Ft Range locations

8 Ward District CO May 2931 1894 2 G 4004 105 32 5 50 24 hrs Lake Moraine CO Boulder Cneek flood X

9 RubY CO Januarv 1617 1895 3 G 38 51 107 00 4 7Z Rubv storm to1an 47 snow Heaw snows in mtns and SWCO

Heavy snow In mountains rains In
10 Climax CO May 29 30 1895 4 G 3922 10610 4 20 storm total 42 snow eastern Colorado

Cloud burst reported 8 miles SW of

11 Bear Creek at Morrison CO July 24 1896 2 LC 3935 105 21 Everareen No extreme DreelD reports found In CO
Floods In Louisville Marshall Boulder

12 Longmont CO Mav 30 1896 2 40 10 105 04 4 6Z Lanamant 1 5 hrs CW larae hall Iocallv heaw T starms

I I 450 at Kit Carson In 3 hrs with 3 50 First View from 4 50 8 30 pm
I i13 Chevenne Cauntv CO August 21 1896 1 LC 38 49 102 32 heavy wind hall

Adal Central MT Great Falls J

14 area MT June 29Julv 1 1898 2 4700 111 40 3 80 Adel MT No extreme oreelD reported In CO

Heavy rains up to 5 in western CO

15 Western Colorado CO October 10 15 1899 S G 39 27 108 03 5 84 132 hrs Parachute CO changed to snow at high elevations X X
45 rains throughout CO mix of

18 Sarlngfleld CO ADrtl 4S 1900 1 G 37 24 10237 8 40 SDrtnafleld from Aaril46 rainsnow In areas

17 Big Timber MT April 22 24 1900 2 G 4550 109 57 6 00 Bia Timber MT No extreme Dreeia reported in CO X X
16 Canyon Ferry MT Mayll 13 1900 4 G 4838 111 42 4 20 Canvon Ferrv MT No extreme Dreela reported In CO X X

5 0Z 1 day Aifard 5 60 at Fort Widespread Frant Range system
19 Larimer County CO Mav 19 21 1901 2 GLC 3759 104 59 Collins In 30 hrs DrabablY also Eastem CO
20 KiDD MT May 1920 1902 4 G 4830 lt2 45 3 10 KiDD MT No extreme DreclD reported In CO

6 2Z storm total Fort Collins 26 Heavy rain and sleet over northcentral

21 North Central CO SeDtember 2021 1902 2 G 4035 105 09 hrsl CO

I Is 40 sl rrn t t l Ct v l r

Rain across north central and central I
Ico

CO rain changIng to 8nO at hIgh
I22 Boxelder Mav1 3 1904 2 G 40 59 105 11 5 17 storm total Victor elevations

Huge flood on North Fork and Paudre

23 LlvermoreBoxelder CO Mav 2021 1904 2 LC 4059 105 11 8 00 at Boxelder River
5 50 at Spaarfish SO

24 Soearfish SO June 2 5 1904 2 G 4429 10347 2 21 24 hrs Platte Canvon CO Heaviest rains In Black Hills

Hogan s Gulch SE of

25 Colorado Sarlnos CO Auaust 7 1904 2 LC 3849 104 42 Unknown localized intense raIns E of mtns
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October 1996 Extreme Storm Precipitation Reports
USBR

Storm USBR Depth Area
No Storm Name State Storm Date ROlllon Tvoe Lot Lona Maximum Precipitation Remarks Storm File Dur SllJI
26 Trinidad CO September 3 1904 2 LC 3710 104 30 6 00 near Trinidad upstream Floodlna on Puraatorv River

7 9Z at Roclada NM
27 Roclada NM September 2630 1904 2 G 35 52 105 20 5 15 48 hrs Hoehne CO Floodlna at Trinidad X X

Widespread 5 totals across northem
28 Warrick MT June 68 1906 1 G 4804 109 39 13 31 Warrick MT 3 de MT no extreme preclp reported In CO X X
29 Fort Meade SD June 12 13 1907 1 GLC 44 35 103 20 6 60 Ft Meade SO No extreme Pfeclp reported In CO

35 across MT no extreme preelp
30 Choteau MT June21 23 1907 2 GLC 4749 112 10 6 40 Choteau MT reported In CO

4 Of1 dav Fort Moraan
1 2 totals over Front Range and

31 Fort Moroan CO July26 1907 1 LC 40 15 103 48 eastern CO
32 Evans MT June 36 1908 2 G 4711 111 08 8 00 Evans MT No extreme preclp reDOrted In CO X X
33 Mav Vallev CO October 1819 1908 1 G 3803 10238 5 95 24 hrs Eads CO Larae flood HolIV and SE CO

Heavy rains in JZand SW CO 25
34 Dolores CO December 1417 1908 5 G 3728 108 30 5 60 72 hrs Dolores CO totals snow at high elevations
35 Norris SW MTl MT May 22 24 1909 2 G 4535 111 41 5 04 1 dav Norris MT No extreme preclp reported In CO X X
36 Utah UT Aug 28 Sep I 1909 5 GLC 3900 11200 Uo to 5 In Utah Floods prooertv damage In Utah X X

September 3 7 1909
4 49 108 hrs Caseade heavy Ft

37 SW Colorado Cascade CO 3 GLC 3740 10748 2 90 24 hrs Cascade CO Ranae rains flood on San Juan River X X
38 Half Moon Pass MT June 78 1910 2 G 46 39 109 18 6 00 Half Moon Pass MT No extreme preclp reported In CO

2 6 over northcentral MT no extreme
39 Knobles Ranch MT September36 1911 2 G 48 55 111 33 7 60 Knobles Ranch MT loreclp reported In CO

8 05 24 hrs Gladstone CO Storm
real but max preclp values Is Large flood Durango and Animas River

40 San Juan Ranoe CO October46 1911 3 G 3753 10739 SUSMCt many34 totals X X
41 Bowen MT October1Ql 1911 34 G 4545 11327 2 1 Z Bowen MT storm total No extreme preclp reported in CO X X

2 3 totals over westcentral CO rain
42 Columbine Ranch CO March 1921 1912 6 G 3902 107 31 2 60 24 hrs Columbine Ranch CO and snow X X

26totals from Las Vegas to Raton
43 Fort Union NM June 612 1913 2 G 3656 105 05 7 91 storm total Fort Union NM few l Z In southem CO X X

Huge snow storm over northcentral
Front Range east of 5 80 storm total Frances 66 CO up to 70 snow In mlns wlth large

44 continental divide CO December 45 1913 2 G 39 42 105 35 snow water content

5 37 3 da Rico 4Z snow

1 3 totals over SW Colorado mostly
45 Rico CO Januarv25 27 1914 3 G 3741 108 02 snow

9 60 storm total Clayton NM 39 in NE New Mexico up to 7 In SE
46 Clavton NM April 29 Mav 2 1914 1 G 3620 10306 6 49 storm total CamDO CO Colorado X X

3 90 storm total Malta UT 23 totals overeastern and central MT
47 Malta MT June 12 14 1914 1 GLC 48 21 t07 53 3 45 24 hours Kersey CO 13 totals over CO

3 50 1 day Telluride 6 95 over3 MudSllde burled Telluride 727 14but
46 Tallurlde CO July 27 1914 3 LC 3757 10749 do IreDOrted In Auoust oreelp reported on82614

Adel Central MT Great FailS 2 5 totals overcentral MT no extrema
49 areal MT June 15 1915 2 G 4700 111 40 6 70 1 08 hrs Adel preclp reported In CO X X

Talloue 9 90 240 hrs Talloue
Many 24 totals across NM 23 totals

50 NM July 1928 1915 2 LC 3446 106 20 oversouthern CO X X
51 Columbine CO Seotamber 910 1915 4 G 40 52 106 57 2 57 Columbine X
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October 1996 Extreme Storm Precipitation Reports
USBR

Storm USBR Depth Area
No Storm Name State Storm Date Reolon Tvne Lat Lana Malllmum Preclottatlon Remarks Storm File Dur Studv
52 Sun River Canyon MT June 1922 1916 2 4 GLC 4737 11245 8 80 Sun RiverCanvon MT No eldreme preclp reported in CO X X
53 HOYt CO Julv 2931 1916 1 LC 3957 104 05 8 36 storm total HoY 35 totals overCO

TaYlor Park Basin
Small area In westcentral CO aflected

54 CO March 49 1918 3 G 3850 106 55 3 37 storm total Ssvage Basin mostly snow X X

Julv 1415 1918
5 90 storm total Pine Grove MT

55 Pine Grove MT 1 LC 4650 109 05 3 38 24 hours LeRoy CO 24 totals In MT and In eastern CO

Orake Bla Thomoson
Heavy storm W of Drake major flood

56 CO Julv 31 1919 2 LC 4026 105 20 4 80 1 dav Boulder surae

57 Brownlno MT Seotember 27 28 1919 4 G 4834 11301 3 30 Browning MT No eldreme preclp reDOrted In CO
5 45 storm total Palisade Lekes Centered In corners area 35 totels

58 Palisade Lakes CO November2627 1919 3 G 3729 10710 43 snow overSW CO X
25 totals over most of 50 no extreme

59 Vale SD Mav 9 12 1920 2 G 44 37 103 24 6 40 Vale SO reclp reported In CO X X
Storm afleeted Front Rangeim1ns

60 Frvs Ranch CO AorlI1416 1921 2 G 4043 105 43 7 60 storm total Frvs Ranch heavy rain chanalna to snow X X
Huge flOOD thru Pueblo but flooding

61 Penrose CO June 2 6 1921 2 GLC 38 27 105 04 9 00 72 hrs Sliver Lake CO throughout E CO X X
62 Snowmass CO June 14 1921 3 LC 39 12 106 55 57 1 day Nast Cloudburst mudsllde

Steamboat heavy rain on 14th No Floods on CO and Animas River hot
63 Western Colcrado CO June 11 13 1921 4 5 3748 107 40 extreme oreclo found In CD temos snowmell

Heavy rains 1 Z in eastern Montana
64 Montana MT June 1521 1921 1 GLC 4700 106 00 Unknown no eldreme precip reported In CO X

Ico I I 13 10 storm total Denver 46 1 3 over most of CO65 Oenvei Auaust 17 25 1921 2 LC 3945 105 01 LaVeta Pass
Heaviest July 28 flood on Cherry

68 Grover CO Julv 27 Auaust 3 1922 1 LC 3945 105 32 3 00 24 hrs Grover CO Creek widespread rains X

7 50 4 hrs VersvJla NM
Cloudburst no extreme preelp reported

67 Versvlla NM Auaust 17 1922 2 LC 38 47 105 38 In CO X
Missouri Canyon near

68 Masonvllle CO June 15 1923 2 LC 4026 105 13 2 50 In 30 minutes Flood at Buckhorn Creek
69 Havs MT June 16 21 1923 1 2 GLC 48 02 108 43 Unknown 2 96 24 hrs Hollv CO
70 Florence CO Julv 16 1923 2 LC 38 23 105 08 7ft Canon City

24 totals In northern WY 3 25 48
71 Sheridan WY Julv 22 26 1923 2 LC 4455 106 55 5 60 storm total Sheridan WY hrs Sliver Lake CO
72 Colorado CO Auaust 11 17 1923 2 5 LC 3700 105 00 2 88 1 dav Cucharas Camo Several Z 24 hrs widespread X X

September 1618 1923
Severe flooding train derailed 5 dead

73 NE Arizona Z 35 GLC 3358 11244 4 50 Wickenburg Sept 17 16 l Z totals SW CO

143 52
Many areas In WY 5 no extreme

74 Saveoeton WY SeD 27 Oct 1 1923 12 G 105 47 17 10 Savaaeton WY 48 hrs lorecla reDOrted in CO X X
577 storm total Lander most In 2

75 Lander WY Mav 2730 1924 6 G 4250 108 44 days Na extreme preclp reDOrted In CO X X
3 50 at Mesa Verde NP In 45

76 Mesa Verde NP CO Auaust 3 1924 35 LC 37 12 108 30 minutes Cloudburst elevation 6 930 ft

77 Trinidad CO Julv 19 22 1925 2 LC 3710 104 30 Estimated 5 In 40 mln W of Trinidad Malor flood came dawn PUrQatorv River
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October 1996 Extreme Storm Precipitation Reports
USBR

Storm USBR Depth Area

No Storm Name State Storm Date Realon Tvee Lot Long Maximum PrecloRatlon Remarks Slorm File Our Slud

Auaus117 25 1925

4 04 total slorm Ignacio CO flooding

78 lanaclo CO 5 GLC 3708 107 38 3 24 24 hrs Meeker CO on SI Cha River

Widespread heavy high elevation rain

79 Palisade Lake CO June 2629 1927 3 GLC 37 27 107 11 5 90 84 hrs Palisade Lakes over SW CO X X

80 S 01 Hesoerus CO Auausl 24 1927 5 LC 3709 108 04 Unknown Briel but malar floodlnn on laPlata

81 Southwest CO CO Sentember314 1927 3 G 3733 107 49 7 4f1 7 days Crested Butte 35 lotals averSW CO X

82 Cheesman CO Julv 1924 1929 2 LC 39 13 105 17 3 82 138 hrs Cheesman CO 13 lotals overcentral CO X X

83 Southwesl CO CO Julv 27 Auausl 7 1929 123 LC 37 33 10749 6 50 storm totel Terminal Dam Monsoon rains 25 lotals In SW CO X X
6 50 storm total Des Moines NM No hern NM and southem CO 2 4 In

84 Valmara NM Auausl 611 1929 1 LC 3549 104 56 3 59 Bloom CO CO

85 Galllnas PR SI NM SeDtember 2023 1929 12 GLC 3509 105 39 4 00 Galllnas PR SI NM No extreme DreclD reDOrted In CO X

7JXY 3 hrs Cope
86 Rifle CO Auaust 9 1930 1 6 LC 39 31 lD747 2 15 160 minutes at Rifle Cloudburst local floodlna

2 50 2 days La Veta Pass 3 00 2 Widespread heavy storms up against
87 ADlshaoa River CO Auausl 11 1930 2 LC 3720 104 45 days Victor Soanlsh Peaks X

88 Waterdale CO Aunusl 14 1930 2 LC 40 25 105 12 3 54 In 24 hrs Waterdale Rains across northern CO

12 36 storm total al Meeker OK Rain across OK TX KS and

89 Meeker OK June 26 1932 1 GLC 38 28 101 46 5 03 slorm lotal at Two Buttes CO southeastern CO X X

90 Julesbura CO Auausl13 1932 1 LC 41 00 102 15 3 15 1 hr JUlesbura unofficial areater amounts recorted

91 SlIverton CO Aunusl 2529 1932 3 LC 3748 10740 2 75 storm total at SlIve on 1 2 In southwesl CO X X
5 04 storm total at Westclllle 46 3

92 Westcllne CO AD 119 22 1933 2 G 3808 105 28 snow Heaw enow In mlns X X
Cloudburst near Idledale slgnlflCanl

93 Bear Creek CO Julv 7 1933 2 LC 3938 105 15 Unknown flood nn

Auaust 23 1933
Intense ralne 0139 overnight upper

94 CherrY Creek CO 12 LC 39 39 104 51 3 00 1 dav Calhan basin 6500 7500 11

95 Kassler CO SeDlember 911 1933 2 G 3930 105 06 4 24 storm total Kassler Floodlnn In Denver X X

Bear CreekMount Vernon
96 Canyon CO Auoust 9 1934 2 LC 3938 105 15 Unknown Floods killed 6 oooDle heaw hall

Sheets 01 water caused flooding In

97 PuraatolV River CO SeDlember 15 1934 1 LC 37 10 103 S2 Unknown PuraatolV basin
4 29 2 days Fremont Exp SI 20 5

98 Fremont Exo Station CO Mav 17 1935 2 G 38 51 104 57 snow Snow In rntns

Report 01 9 In 2 hrs at Seibert huge 24 In 6 hrs unofficial near Hale

99 Chenv Creek Hale CO Mav 3031 1935 1 GLC 3938 102 08 floods Bllou Creek and ReDubllcan USBR reoort 3 00 at Rush X X
69 In a couple of hrs SE 01

100 SEolLamar CO Julv 11 12 1935 1 LC 3804 102 37 Lamar

Horse Creek north 01
Oestrovad new reservoir101 HolM CO Aunust 2829 1935 1 LC 38 03 102 07 7 11 In several hrs Horse Creek

102 Las Cruces NM Aunusl 2930 1935 3230 106 n 10 00 In 9 hrs Las Cruces No extreme oreclo reoorted In CO
3 30 72 hrs Silver Lake UT moslly

103 Sliver Lake UT FebrualV 1 3 1936 4 G 4036 111 35 snow 2 20 24 hrs Tellu de 22 snow X X

104 ARa CO FebrualV 1924 1936 4 G 4030 11130 6 50 132 hrs ARa UT 3 19 48 hrs Crested Butte 29 snow X X

105 PRkln CO Julv 17 1936 3 LC 3836 106 32 1 80 75 minutes PRkln CO Cement Creek Flood on Julv 16th
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October 1996 Extreme Storm Precipitation Reports
USBR

Storm USBR Depth Area

No Storm Name State Storm Date R lon Tv Lat Lana Maxlmum Preelollatlon Remarks Storm File Our Study
Local cloudbulSf caused flooding on

106 West of Gardner CO Julv 27 1936 2 LC 3746 105 11 Unknown Huerfano Creek

107 Leadville CO Julv27 1937 3 LC 39 15 106 18 4 25 45 minutes Leadville Data veIV susolclous
8 40 storm total Junipine AZ Heaviest rains acrosscentral AZ and

108 Juniolne AZ Feb 28March 5 1936 3 5 G 3700 11230 3 3Z 48 hIS Sllverton CO SWUT X X
2 5 In southern MT no extreme preelp

109 Bia Timber MT Mav 17 20 1936 2 G 4550 109 57 5 70 Bla Timber MT storm total renorted In CO X X
10 00 8N Sharon Springs KS Heavy rains In Kansas extreme eastern

110 Sharon Sorlnas 8N KS Mav 3031 1936 1 G 3654 101 45 storm total 2 10 at BUrlinaton CO CO also affected

111 Crested Butte CO June 2023 1936 3 GLC 36 52 106 58 2 40 72 hIS Crested Butte CO 1 Z ln central and SW CO X X

112 San Isabel CO Julv 13 1938 2 LC 37 59 105 03 4 48 1 day San Isabel
7 In 6 hrs near Morrison severe

WestSloceFront Ranae

flooding of several Front Range
113 CO Aun 31 Seo 4 1938 2 5 GLC 39 57 105 21 8 57 48 hIS Waterdale CO streams mostlv on SeD 2 X X

Sectember 10 1938
Local reports In SW Forl Collins of 5

114 Masonvllle CO 2 LC 40 26 105 13 T 1 hr reDOrts SUSDee No extreme oreclo rennrls found In CO X

Heavy rains over AZ NM and CA from

tropical disturbance no extreme preclp

115 ArizonaCalifornia AZlCA Seotember 38 1939 5 GLC 3300 11550 5T near Imaerlal Vallev reDOrted In CO

Sentember 813 1939
Heavy rains from tropical disturbance

116 ArizonaCaliforniaNevada AZ 5 GLC 3500 11400 45 In AZ NV and CA no extreme oreclo rennrled In CO
Local cloudbulSf caused flooding at

1117 Near Gateway CO Julv 16 1940 5 LC 38 42 108 56 75 Colora 0 Nil Mon West Creek X

Southwest CO CO ADi1l1G15 1941 3 5 I G 3728 1 06 47
1 08 1 day Wolf Creek Pass 3 63 T X X110 storm total 3 totals over SW CO

1 46 1 5 hIS at Ordway Observer noted very destruotlve hall

119 Pueblo laJunta area CO Aunust2627 l941 1 LC 33 13 10345 1 15 at Two Buttes between OrdwaY and Olnev Sorlnns
2 3 totals over eastern MT and NO no

120 Camobell FarmCamo MT Seotember 68 1941 1 mc 45 25 10755 3 80 42 hIS Camobell Farm Camo extreme oreelo reoorted In CO

Steady reins In SWCO and eastern

121 Rico CO Seotember 1823 1941 3 G 3741 108 02 3 85 Rico CO storm total lains snow at hlnh elevations X X

8 50 storm total Kenton OK Widespread soaking rains and

122 Kenton OK Aorll17 21 1942 1 2 G 36 55 10258 6 00 48 hIS San Isabel CO mooera floodlno InSECO
3 7rJ Hawthome 2 days many 1 3 Heavy rains SE and Front Range flood
totals In SEFR area heavy rains also condllions on Purgatoire and Arkansas

123 SEIFront Ranoe CO AoriI23 24 1942 1 2 G 3956 105 17 In area on AoriI182O Rivers
2 15 Penrose 1 day 2 95 Tyrone

124 Huerfano Pueblo Counties CO Auaust 1415 1942 2 LC 38 27 105 04 2 days 13 totals over narts of SE CO

I 6 00 Rancho Grande NM Continuous heavy ialiifall ivai E CO 21 I
Rancho Grande NM Aun 29 Soo 1 1942 2 LC 3456 105 06 5 84 1 day Branson

v X125 6 total malnlv SeD 1 2
3 80 1 day 9 11 3 days Wolf

126 Wolf Creek pa s CO Januarv 24 1943 3 G 3729 106 47 Creek Pass 94 5 snow for perioo Heaw snow In mountains
13 totals over CO snowat high

127 Rabbll Earll Pass CO Mav 49 1943 4 G 40 22 106 43 2 65 132 hrs Rabbll Ears Pasa elevations X X
6 40 126 hrs Silver Lake UT 13 tolals overweslem CO mosllyon

128 Sliver Lake UT Mav 31 June 5 1943 46 G 39 31 107 19 2 33 24 hIS Femdale Rench June 1 2 snow at hlah elevations X X

d
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Storm USBR Depth Area

No Storm Name State Storm Date Realon Tvoe Lat Lono Maximum Preclnnatlon Remarka Storm File Our Stud

Anrll9 10 1944 4 53 1 dav Leke Moraine
Heavy snowstorm between Floyd Hili

129 Lake Moraine CO 2 G 3849 10459 and BerthoudiLoveland area

near Steamboat SlKlS Mav 17 18 1944

2 78 48 hrs naar Sleamboat Spgs
130 CO 4 6 G 4030 106 50 14 snow 6 00 lsohvet X X

24 overSE MT and NE WY no

131 Colonv WY June 25 1944 1 G 4456 104 12 4 26 72 hrs Colonv WY extreme DreclD recorted In CO

132 Dovetail MT June 1418 1944 1 2 GLC 4721 108 12 Unknown No extreme DreclD recorted In CO X

133 NWof Canon Citv CO JuiV4 1944 2 LC 3826 105 16 26 1 hr on Wilson Creek

134 Tennessee Pass CO JuI 2O 1945 4 LC 3920 106 20 1 20 45 minutes Tennessee Pass 2 06 24 hrs Wloolns CO

Lake GeorDe JuIv31 1945
3 45 1 hr 6 27 storm tolal 8 hrs Highest measured 1 hour precipitation

135 CO 2 3 LC 3855 105 29 elevation 8 500 It In mountains

135 Farmlnoton UT Aunust 19 1945 5 LC 4100 11130 Unknown 3 21 Eads CO 23 overeaatern CO
26 totals over parts of Nevada

Wyoming and Arizona IIghl preclp
137 Beaver Dam State Park NV October 27 29 1945 Beaver Dam Stale Park 10 0 total over CO

3 20 1 day Red Feather Lekes 40 Huge snowstorm over E CO 10

138 Eastern Colorado CO November 2 5 1945 1 G 3846 lD249 snow million damaoe 13 deaths

Anrll 27 1947
Crops buildings damaged 100 000

139 Wrav CO 1 GLC 4004 102 13 6 60 at Wrav total dameDe

140 Manitou 8Drlnas CO Mavl0 1947 2 GLC 38 52 10456 5 43 19 hrs Mannou SoiIn s Brldoes homes washed out 1 death X
2 20 1 day Longmont CO 1 3 over

141 Ulntah UT June 8 12 1947 GLC 4030 11000 Unknown CO mainlY on June 11 12 X X
10 0 near Gering NE In 8 hrs T slorms across CO cloudburst

142 near Gennet NE June 17 18 1947 1 GLC 41 49 103 41 4 30 1 day LeVeta Pass recorted near Rve floodlnn

Mav 30 1948

9 00 near Fort Collins 8 hrs mostly Cloudburst west of Fort Collins floods

143 Fort COllins CO 2 GLC 4035 105 05 In 3 hrs 10 In area X
6 00 less than 2 hrs near Golden

144 near Golden CO June 7 1948 2 LC 3944 105 14 from 12nm 2 am 1 61 1 dav Hawthome

145 DUDuver MT June 16 17 1948 2 GLC 48 12 11230 Unknown 23 overeastem CO on June 1920 X X

146 Leadville CO June 3 1949 4 GLC 39 15 106 18 1 26 24 hrs Leadville
4 70 1 day Lamar 7 28 storm Flash floods and hall over E CO 37

147 Eastern Colorado CO June 47 1949 1 GLC 3806 102 39 total lotala

148 Prosoect Vallev CO June 12 14 1949 1 LC 4005 104 26 180 1 day 2 76 2 do HovI Local 14 center X

149 Southeast CO CO Julv 26 1950 1 LC 3744 104 36 1 68 Bloom and Cucharas Dam WidesDread l Z rains

7 05 nlohl of 1415th SOrlnDfleld BS
47 In area wtth severe hall high wind

150 Southeast CO CO Mav 1415 1951 1 GLC 3717 102 37 1 death

151 Marsland NE Julv 27 28 1951 1 LC 4236 103 06 7 OCf near Marsland NE No eldreme oreclo rennrted In CO X

152 Platlevllle Roaoen area CO Julv 30 1951 1 LC 40 10 104 31 5 50 Platlevllle Rnnnen erea No eldreme DreclD reoarts found In CD

Aunust 2 1951

Flash flood at Redwlng from storm at

153 Mosca Pass CO 2 3 LC 3743 105 19 Unknown Mosca Pass
1 Z 48 hrs at Redstone Creek and

154 Redstone Creek CO Auaust 2 3 1951 3 LC 4026 105 13 near Selvue 6 06 48 hrs Fort COllins local floodlnn X

Heavy rains and flooding from troplcsl

Aunust2629 1951 13 55 Crown Kino fL storm lotal
hurricane no eldreme preclp reported

155 Central Arizona fL 35 GLC 34 12 11220 InCO
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Reports of g In 8 hrs near New
156 New Ravrner CO SeDtember 7 1951 1 LC 4004 102 13 Ravmer 6 west and south 01 Wray

4 90 1 day 8 83 3 days Wall
157 Western CO CO Dacember 2931 1951 36 G 3729 106 47 Creek Pass Huae wldesDread snow 6 deaths
156 Clmmaron CO June 3 1952 3 5 GLC 38 24 10731 5 25 1 day Clmmaron Old really haDDOn

1 D 4O 48 hrs 8 60 24 hrs Ben
159 Belt MT June 14 1953 1 2 GLC 4725 11050 MT No extneme pracip reported in CO X X

3 40 1 hr 4 03 storm total
160 Cucharas Dam CO JuIYl1 1953 2 LC 4744 104 38 Cucharas Dam 3 20 1 day DohertY Ranch

1 50 Palisade Lakes 142 Rangely
161 Southwestern CO CO July 29 August 1 1953 3 5 LC 37 27 107 11 on Aua 1 Locally heavy T storms In SW CO

San Francisco Creek near Heavy rains In Arkansas Drainage erea
182 Allalla CO JulY 22 1954 1 LC 37 05 103 12 2 23 Trov 7SE 2 00 Branson river rose raDidlv somelocal noodlng

Elbert Douglas EI Paso
163 Counties CO August 5 1954 1 2 LC 39 12 10344 2 40 Limon 8SSW Heavy rains In area millionsin damaae

6 10 1 day Rye 9 92 storm total Many other stations 2 5 totals
164 Rve CO Mav 1820 1955 2 G 3755 104 56 13 In New Mexlcol Arkansas River noodlng 2 deaths X

165 Near Fort Laramie WY June 2627 1955 2 LC 42 15 104 22 9 50 1 day near Fort Laramie WY No extreme DraclD reDOrted In CO
3 20 1 day 6 54 3 days WolI

166 Wolf Creek Pass CO January 26 28 1956 3 G 3729 106 47 Creek Pass 104 snow

I I I I I I P 2 in 5 days 5 million In nood I Lots 01 rain Denver area and W Slope 1
1167 i Enolewood Ico iJulv 3 Auaust 3 1956 i 2 i LC 139 39 104 54 damaae local damealna floods i
I i i i Record snowfall on and east 01 the

i168 Lake Moraine CO ADrIl1 2 1957 2 G 3849 104 59 4 13 1 day Lake Moraine 54 snow divide 5 deaths
4 04 1 day Longmont Many 1 5 2 million In flood damage snow In I169 Colorado CO May 8 12 1957 2 31 G 40 10 105 04 totals mtns 1 36 ASDOn 8 snow 3 deaths

170 Steamboat SDrtnas CO June 12 17 1957 4 6 GLC 4030 106 50 3 33 storm total Steamboat SDrtnas 1 3 totals over NWcentral CO
171 Akron CO Julv26 1957 1 LC 4009 10309 5 50 in 3 hrs Akron Hail malor damaae in area X X
172 Kiowa Creek CO July 30 1957 2 LC 3921 104 28 H5 In 45 minutes Kiowa Creek Minor roadlbrldae damaae

2 90 1 hr official estimate 2 25 45
173 San Luis CO August 12 1957 3 5 LC 37 12 105 27 minutes Lots 01 noodlng and hall crOll damage

3 00 In 1 5 hrs near Gateway flash
174 Gatewav CO Auaust 21 1957 5 LC 38 41 108 59 2 82 1 day Gatewav floods

6 24 hrs Morgan UT flash floods
i75 Moraan UT August 16 1956 6 LC 41 00 111 30 est 5 lram45 om No extneme praclD reported In CO X X
176 OuranQo CO Auaust 5 1959 5 LC 37 17 10753 1 93 Duranoo 2 30 mlm rtes flash flood n

177 NW01 Glendo WY June 7 1960 1 LC 42 47 105 05 16 In 1 5 hrs NW01 Glendo No extreme praclp reported In CO
178 SalldaCanon City area CO July 27 1961 2 LC 38 26 105 16 140 Canon Citv Heavy rains rock and mud slldea

1 51 Cheesman 125 Denver City
Locslly heavy rains along Front Rsnge

179 Front Rance CO Julv31 1961 2 LC 3913 105 17 minor flooding
33 Climax snowstorm many 1 2

Western SlooelMln Areas
totals heavy snows In mtns 23 ft in

180 CO Seotember 2 5 1961 34 G 39 15 106 22 1 80 24 hrs SUaa oal some locations
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3 64 2 days MalVine heavy mtn

Pvromld 2 90 1 do Pvromld
snows 30 of snowat Climax and

181 CO Seatembor 2024 1961 4 6 G 40 14 10706 Yomaa Volle
Unofficial reports of 1 12 near

182 N Black Hills SD June 1516 1962 2 GLC 44 21 10346 Whitewood causing flash floods Noe roma lpro rtoolnCO
183 Wrov CO June 3QJulv 1 1962 I LC 4004 102 13 4 68 at Wrav 5 reDOrted west of Wrav

W RaDld CItv JulY 13 1962 6 00 In 2 hIS W RaDld CItv
Flash floods no extreme preclp reported

184 SD 2 LC 4405 lD3 07 In CO
7 00 rain and severe hall at

185 SDrinofleld 15NE CO Julv 15 1962 I LC 3724 ID2 36 SDrlnDfleld 15NE Tstorm s across eastern CO

66 5 from 7 8 pmat WrayNernon
186 Wray CO July 17 1962 1 LC 4004 lD2 13 flash floodlna No extreme precip reports found In CD

187 NE Walsenbura co Julv23 1962 2 LC 3738 lD4 47 600 NE Walsenbura 1 14 Trinidad

JulY 13 1963
Local elaudburst flash flood high rlwr

186 Near Boone CO 1 LC 38 16 104 13 52 Fowler levels observed
189 South Front Range CO JulY 27 1963 2 LC 38 14 104 38 56 puebloLas Animas etv 1 30 North Lake local flooding

1 36 at Castle Rock 1 15 at

Cheesman observer noted 1 10 In local severe T storms heavy rains

190 Parker area CO Auaust 3 1963 2 LC 39 22 104 52 15mln causlna Cherrv Creek to overflow
Severe flooding 2 separate
storms no extreme preclp reported In

191 Prescott PZ August 16 1963 5 LC 3465 112 43 56rain in hllls west of town CO

Severe flooding storm occurred from

6 30 845 pm 400 000 In dama9a
192 Prescott PZ Auaust19 1963 5 LC 3465 112 43 3511 rain near Prescott no extreme DrecID reDOrted In CO

Ruby Canyon west of Grand Severe f100di Ruby canyon train
193 Junction CO Auausl31 1963 5 LC 38 52 106 58 No extreme DreclD found In CO derailed

3511 In Kiowa Bent Prowers and Beca

194 Lamar CO Mav 2930 1964 1 GLC 3804 102 37 5 641 day Lamar Counties local floodina
16 20 Gibson Oem flooding 36

195 Gibson Dam MT June68 1964 2 4 GLC 48 32 113 33 dead No extreme preclD reDOrted In CO X X

196 Ruby Mtn 6S Buena Vista CO Jul 24 1964 2 3 LC 38 52 106 58 No extreme creclD found In CO Flash floodon Rubv Mtn

Heavy T storms flooding Durango
197 Western Slope CO August 12 1964 5 tC 3845 lOll 04 2 00 lonacio 142 Delta Deba Grand Junction

611 2 days laramie Mtn flash
198 Laramie Mtn WY Ma 13 14 1965 24 GLC 41 27 105 23 floods heaw rainsIn central mtns No extreme Dreclo reDOrted inCO

711 1 day N Black Hills Floods 5 million In damage no

199 N Black Hills SD May 14 15 1965 2 GLC 44 21 lD346 6 93 Laad 24 hrs extrome or ID reoortoo In CO

Massive and widespread flooding east 0

15 17 48 hIS Holly Many storm the mtns Also local storm near

200 Plum Creek CO June 1320 1965 1 2 4 GLC 39 05 104 20 centers E Plains and Ft Ranae Breckenridae X X
201 Eaale CO JulY 18 1965 6 lC 3938 106 55 Unknown HeavY rain and floodina

2 9511 2 hrs Evergreen
202 Everareen CO Julv 19 1965 2 LC 39 38 105 19 cloudburst Local flooding

MontroseSan Mlauel Ctv JulY 19 1965
211 rain In Montrose San Miguel cty

203 CO 5 lC 38 29 107 53 2 09 24 hrs PlacelYilJe flash floodinG

JulY 23 1965
2 5411 1 hr 4 20 storm total at Big Mudslides road damage at Georgetown

204 Georaetown CO 24 LC 3942 105 42 SDring Ranch and Breckenridae
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Heavy Illlns flooding 1 2 million In

Securllv S of COS Julv24 1965
damage at COS high river levels

205 CO 2 LC 3849 104 42 Unknown observed

Julv 25 1965

Denver flooding 33Y 3040mln In

206 Denver CO 2 LC 3946 104 53 2 05 Denver AP 1 99 30 mln Aurora

207 Rve CO Julv3031 1965 2 LC 37 55 104 56 442 Rve 2 504 Beulah floodln

Auaust 1819 1965

24 lhr many reports of flooding In

208 Front Ranae CO 1 3 LC 3946 104 53 5 45 LaJunta 3 76 Sallda Front Ranae and Clear Creek

209 Westollffe CO AuausI1 2 1966 2 LC 3808 105 29 5 84 2 davs Westcllffe 12 storms Heavv Illlns floodlna at Westollffe

210 Phllllos Countv CO Auaust 19 1966 1 LC 40 35 10218 83 HOiViike a est offiolal report 68 renorted In Phllllos Counlv

211 Bvers CO Sentembsr 1 1966 1 LC 39 42 104 13 4 01 1 davS rs 89 E of Bvers hall roads flooded
64Z storm total Wolf Creek Pass Heavy Illlnsnow In SWCO many 35

212 SW Colorado CO December47 1966 3 G 37 2B 106 47 1 E 59 snow totals
4 lllins 1552nd St and Sheridan to

213 Denver CO Mav 30 1967 2 LC 3946 104 53 151 Denver AP Klpllna local floodlna

Garfield CItv

Cloudburst reported at Garfield City
214 CO Julv16 1967 6 LC 3931 107 19 IWof Glenwood Snrinns No extreme DreclD found In CD

4 Blanding UT 12 hrs 2 05 1 hr

215 Blandlna UT Auaust 1 1966 5 LC 3730 109 30 noodlno 6 In 24 hrs In areas 1 6Z at Northdale CO X X

216 near Levan UT AUaust 2 1966 6 LC 3930 11130 Unknown noods croo loss No extreme preclp reported In CO X
4S Illlns Mesa and Deila Ctys

217 Paon a CO August 8 1968 5 LC 38 52 10735 1 93 1 dav Colollldo NtI Man extensive damaae at CO Ntl Mon

1218 i I LC 106 26 1 74 Saraenta

0 Illn e

i iSaroents CO Auaust 11 1966 3 38 24 Vallev 10NW DeBaoue
7 Sg Nand W of Sterling 8 KiOYIa

219 Eads CO AuausI14 15 l966 1 LC 3829 102 47 6 15 1 day Eads and Prowers CIv X
5 35 24 hrs Jones Pass 2E 13 05 11 ZT Morrison continuous Illlns local

220 Bla Elk Meadow CO Mav 4 8 1969 24 G 40 16 105 25 96 hrs near Boulder noodlna roadlbulldlna damaae X X
56 S Denver and Englewood hall

221 Denver CO June 8 1969 2 LC 3946 104 53 severe noodlno 1 56 24 hrs Denver AP

222 Glenwood Serinos CO June 22 24 1969 46 GLC 39 31 107 19 3 97 3 davsGlenwood Springs 2 3 totals acrossNW CO

N Fork SmokY Hili River

87 30 minutes N Fork Smoky Hili 1 8T Stllltton 3NE fell belween 7ll

223 CO Julv 5 1969 1 LC 39 18 10235 River KIt Carson CIv 10m damaalno hall

JUlv31 1969

03 Telluride 85 Silvertan Biggest Flash noodlng and mud slides severe

224 near Telluride CO 3 LC 37 57 10749 official renorts damaae from localized storm
8 CO at Stllltton 3NE 11 1 30 aftn

225 Stratton 2NE CO Auoust22 1969 1 LC 39 18 10235 damaalna wind and hall 2 ceoola drowned nash nood

Sentember 23 969 1 54 24 ius Eiifile

No preclp reported at Eagle FAA

226 Eaale CO 6 3938 106 55 Incorrect

I
Seotember 25 1969

I
No preclp reported at Crested Butte

I I
227 Crested Butte CO 3 38 52 106 56 2 30 24 hrs Crested Butte IINWSI incorrect

228 Dinosaur NtI Man CO June4 12 1970 6 GLC 40 14 108 58 3 55 4 davsDinosaur NtI Mon

229 Clllla CO AUnust 7 1970 6 LC 40 31 10733 2 04 1 hour at Clllln Official aauce

Rock Creek Canyon Auaust 20 1970 2 98 1 day Colollldo Sarinas
911 Rock Creek Canyon 10 S COS

230 CO 2 LC 3849 104 42 extreme flash flood

ICloudburst flooding In RI G d

44 Prepared by Colorado Climate Center csu



October 1996 Extreme Storm Precipitation Reports
USBR

Storm USBR Cepth Area
No Storm Name State Storm Date Region Type Lat Lana M8lClmum Precloltatlon Remarks Storm File Cur Study

46 12 hrs some locations
231 Southwest CO CO SeDlember 1970 3 G 3748 10740 5 00 48 hrs Palisade Lakes w1deaoread floodlna X

SeDlember12 1970
Many l Z totale over SW CO enow an

232 Gunnison CO 3 5 GLC 3833 106 55 1 45 24 hrs GunnllOn high mtn peaks
233 Cochetopa Creek CO August 24 1971 3 LC 38 26 106 46 1 70 4 hrs Cochetopa Creek Flooding minor damaae

Cevastatlng flash flood 237 dead
thousands Injured 100 million In

15 In 6 hrs near Nemo SC 16NW damage no extreme preclp reported In
234 RaDld CItv SC June 9 1972 2 LC 44 12 10331 of Ranld Cltvl CO X X

Mesa Cauntv SeDlember 19 1972
1 75 at Bonham Reservoir 0 99 at

235 CO S G 3906 10754 Cedaredae l Z totals mainly overW CO
238 SW Colorado CO October 37 1972 3 5 G 37 14 108 03 2 10 Fort Lewis Manv l Z totals from TS Joanne
237 SW Colorado CO oberl92O 1972 35 G 37 19 10750 5 00 48 hrs Duranao CO Heaw rains floodlna X

5 31 near BroomReld 3f hrs many 6 est near KIoWa S Plalle Rlvar
238 Front Ranae CO Mav56 1973 2 G 39 55 105 06 1 5 totals alona F R Roodlng lIash Rood In Cenver X X

LlncolnlYuma Ctv
7 unofllelal rain between JoesKlrk

239 CO July 18 1973 1 LC 3848 103 31 1 50 1 day KarvaI5 93 3 days Karval
1 39 Grand Junotion 1 38 1 hr Heavy severe T storms GJT area road

240 Grand Junetlon CO Julv 18 1974 5 LC 39 07 108 32 Ithlahest observed 1 hr value washout minor damage

1 51 1 hr Wheatrldge l 58 storm No extreme preclp reparts found In
241 Wheatridae CO July 16 1975 2 LC 3948 105 03 total Ifrom hourlv DreclDltatlonl CO X X

6 00 24 hrs Sweetwater CO
242 Sweetwater NW of Eaglel CO Julv 12 1976 4 6 LC 3938 106 55 USGS Rood analysis No extreme DrecID reDOrts found In CC X

12 24 hrs Big Thompson Canyon Ferocious flssh flood most rain In 38
243 Bla ThomDSOn Canyon CO Julv 31 Auaust 1976 2 LC 40 25 105 26 near Drake hours 145 dead X X

Flooding at Glenwoad Springs and near
244 Near Dove Creek CO July24 1977 5 6 lC 39 31 107 19 1 08 Glenwoad Sorlnas Cove Creek high river levels observed
245 Fort Collins CO July25 1977 2 LC 40 3S 105 05 4 43 1 day Fort Collins AIlO SW Colorado laPlata River X
246 Loaan UT Auaust 18 1977 3 5 LC 41 40 tl1 30 4 3Z 12 hrs Loaan UT 2 12 at RockV Ford X

Maricopa ctv 16 15 Workman Creek AZ lest
Millions In damage Rash floods In AZ

247 AZ Feb 28 March 6 1978 5 G 3349 11055 many 13 lotals over SW CO
T S Montana and North Central

248 Ashland MT May 1619 1978 2 G 4600 11400 Wvomlna No extreme oreclD reDOrted In CO X
2 25 Tlmpss 13SW 2 00 ln 30 36 of rainfall flash flooding high river

249 otero Cauntv CO Julv910 1978 1 LC 3740 103 55 minutes ancreek levels
Est 2 4 rain localized near Grand

250 Grand Junction CO SeDlember 7 1978 3 5 LC 39 07 108 32 Junction Flash ll00d road oweDlawav
Southwest CO and western 4 10 1 day 6 19 3 days at Wolf Heavy mtn snows 2 II In San Juan

251 vallevs CO December 17 19 1978 3 G 3729 106 47 Creek Pass 68 snow Mlns 3 deaths
252 Lamar CO May 29 1979 1 LC 3805 102 37 4 85 1 day lamar ReDOrts of 5 50 2 5 hrs flooding

16 63 10 days Crown KIng NW of Heavy snows rains In western CO
Phoenix 312 Central Basin While especially In San Juan MIne 49 totals

253 Arizona AZ Februarv 1322 1980 5 G 34 12 11220 Basins for 10 davs
254 Crlanle Creek CO August 8 1980 2 LC 3845 105 11 5 00 3 hrs CriDDle Creek 2 1 hr Lake Georae
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3 63 storm total few hours local
255 Wheatrldae CO June 2 1981 2 LC 3945 105 05 2 33 In 20 minutes Whealrtdae 1Ioodlna hall

Frllole Creek
4 52 1 day Trtnldad AP caused train

256 CO July 3 1981 12 LC 37 15 104 20 Est 16 In Frllole Creek about 4 hrs wreck seyere floodlna X
92 12th 63 13th Glenwood

257 Glenwood Springs CO Julv 12 1981 40r6 LC 3931 107 19 Sorlnas 2 1 hr mudslides homes damaged

256 Rico Dolores CO Julv 16 18 1981 4 GLC 3741 108 02 3 15 3 days RIcoDolores 6 12 10 days Rico mudslides floodlno

Black Forest EI Paso CM
Local flooding high rtver levels

259 CO August 5 1981 2 LC 38 S1 104 50 2 78 Black Forest obselved

260 Trinidad CO August 11 1981 2 LC 37 15 104 20 4 20 1 dav Trtnldad CO Heaw rains minor flooding

LooaniPhllllos Clv Julv25 1981
6 rain LoganPhillips Cty 12 million

261 CO 1 LC 4035 102 18 2 20 Holvoke dameae
262 Seibert CO Julv 11 1982 1 LC 39 07 102 52 8 rain In Seibert cro damaae HeawT storms overE CO

3 50 24 hrs Rye heavy rains along
263 Deer Creek CO July 28 1982 2 LC 39 32 105 08 2 20 30 minutes Deer Creek foothills

2 66 15 mln North Turkey Creek area

264 Everareen CO Auaust 17 1982 2 LC 3938 105 19 4 0090 minutes Everareen local1loodlna X
265 Rolllnsvllle CO Auaust 20 1982 24 LC 39 55 105 30 2 10 1 hr at Rolllnsvllle Laroe amount for hlah elevation X

3 70 Whiskey Creek Snotel sne Measurement suspect heavy preclp In
256 Whiskey Creek CO August 24 1982 5 LC 37 13 105 07 elevation 10 220 ft SW CO some local flooding

4 73 Plnewood Lake 14W Loveland Many 1 2 totals across foothills and
1267 1 Pinewood Lake 1 CO I September 13 1982 2 GLC 139 40 1105 50 12 54 at Waterdale 1 plains 34 totals In Lartmer Cty

I I I I 44 near Wasatch UT heavy
Wasatch canyon east of Salt pieclp northern Utah floods from

268 Lake City UT September 26 1982 36 G 4046 111 58 HUrricane Olivia No extreme preclp reported In CO

Floyd Hill foothills west of
Julv 10 1983 1 25 30 minutes at Flovd HII

Heavy Front Rangefoothills T storms
259 Denver CO 2 LC 3946 104 53 many 182 amounts

Jim Creek east of Winter 1 90 fell In 10 minutes at MillCreek
270 Park CO July 20 1983 4 LC 3945 105 46 1 85 24 hrs Jim Creek near Idaho Sorlnos

2 20 24 hrs Parker 6E 3 1 hr
271 KIlterldae CO Julv 22 1983 2 LC 3938 105 16 3 00 45 minutes KiUerldae fioodina Golden X

Julv 23 1983
5 50 30 minutes Kit Carson with hall

272 KIt Carson CO 1 LC 3846 102 47 crOD damaae No extreme preclp reports found In CD
East Ptl Ike east end of 2 25 25 minutes East Ptl Ike Clear

273 Eisenhower Tunnel CO Auaust 4 1983 4 LC 3938 106 00 Creek CM Hall minor floodlno
1 79 30 minutes Empire 2 10 1 Heavy rains west of Denver mudslides

274 Emolre Clear Creek CounM CO Auaust 14 1983 24 LC 39 42 105 42 hr Golden closed hlahwaYS

I IAZ I I 1
Flash flooding dams overfONed hall
millions In damage In AZ 1 3 In San

1275 Prescott 1 SoptomOOr 2324 1 S83 I 3 5 GLC 134 65 11243 UD to 13 rain near Prescott area Juan Mlns on SeD 2930
311 rain In SE Arizona from tropical

11 30In Blue River basin USGS storm Octave 13 deaths 178 million

276 San FrancIsco RIver Basin AZ SeD 28 0cl 3 1983 3 5 GLC 33 03 109 17 stallon In darnaoe 1 2 totaloln western CO
2 80 24hrs Aspen 1SW heavy mtn

277 Redstone CO June 58 1984 3 G 3911 107 14 2 92 24 hrs Redstone CO snows 1 2 in locations X
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2 50 Lakewood reports of 4 75 In 24 of rain Inches of hall 300 million

276 West of Denver CO June131964 2 LC 3945 105 06 Arvada In damaaa 20 Inlured bv hall

Garfield County Julv24 1964

No extreme preclp reports found In New Castle Flash flood 200 000 In

279 CO 6 LC 39 31 107 30 CD damaoe

Julv 26 1964

2 16 24 hrs Antero Res l Z rains

260 Williams Fork Dam CO 4 LC 4002 106 13 1 1 hr Williams Fork Dam overeaslem foothills
2 20 Copper Mtn In 3 hrs Snatel Flood damage mudslides 20 000

261 Coooer Mtn CO Julv29 I964 4 LC 3929 106 10 sRel total In damaae

262 Meeker CO JUlV16 1965 6 LC 40 02 107 55 1 50 20 minutes Meeker

6 50 3 hrs COS area 2 5 20 1 94 Colorado Springs WSO minor

263 Colorado Sorlnos area CO Julv 19 1985 2 LC 3649 104 42 minutes Broadmoor area floodlna 700 000 In damaae
12 deed 65 million In damage severe

7 00 In 3 hrs 6 06 at NWS In flooding no extreme preclp reported In

264 Chevenne WY Aunusl I 1985 1 2 LC 41 09 10449 Chovenne CO X
Minor flooding l Z rains In Denver In e

265 Indian Hills CO Auoust 1 1965 2 LC 39 37 105 14 2 13 25 minutes Indian Hills few hrs

266 Grand Lake CO Senlember 26 1985 4 G 40 16 105 50 3 20 24 hrs Grand Laka mtn snows Measurement suscecl

Februarv 20 1966

29 5 snow In 20 hrs Winter Psrk

267 Sliver Lake CO 24 G 4002 105 35 3 60 24 hrs Sliver Lake heaw mtn snows

3 deaths high winds heavy snow 54

Front Ranae Aorll3 1966 4 15 1 day Gross Reservoir
Echo Lake 44 Buckhom Mtn 4 66

266 CO 2 G 39 57 105 21 water eaulvelent

269 North Denver CO Aunust 2 1966 2 LC 3954 105 01 2 75 In 15 minutes North of Denver 70 million In flood and hall dam lle
4 00 1 day 6 00 2 days at Wolf

Snow acrossCO excent SE290 Colorado CO October 1012 1966 3 G 3729 106 47 Creek Pass

Julv 26 1967

1 75 30 minutes hall 66 deep at

291 Rand m CO 4 LC 4026 106 10 Rand m elevation 6 600 ft No extreme oreclo renorts found In CD

2 40 Summit Ranch Snotel sRe T slorma In mtns some locsl flooding

292 SummR Ranch CO Julv 31 1967 4 LC 3943 106 10 elevation 9 400 ft snd hall In sreas

Home business flooding 3 million In

Julv 9 1966

5 25 6 hrs NWSsite Unofficially damage In NM no extreme preclp
293 Albuoueraue NM LC 35 03 106 37 7 6r renorted In CO

Julesbura Julv 17 1966 4 40 Julesburo
46 1 hr Julesburg buildings flooded

294 CO 1 LC 4100 102 15 road washed out

4 10 Scotch Creek Snotel sRe
Measurement susDOC295 Scotch Creek CO Aunust 19 1966 3 LC 3739 106 01 elevetlon 9 100ft

3 00 Bison Lake 2 60 Burro Mtn

SenlemberI3 1966

Snnlel sRes Marvlne Ranch 2 35 Rains turning to snow In rntns heavy In

296 Northern Colorado CO 4 G 3946 107 21 2 day totall central mtns
S 70 2 5 hrs Sterling 16NE minor

297 Stertlna 16NE CO June 6 1989 1 LC 40 37 103 12 floodlno 1 15 Sterling 3 67 Lerov SWSW

2 10 Holvoke
Huge slorm overE CO 45 rain 1 hr

296 E Colorado CO June 26 1989 1 LC 4035 102 16 4 Goodland KS millions In dameae

4 5 hall heavy rain property and

299 Brush CO June 30 1969 1 LC 40 15 103 55 erOD damaae un to 5 In areas No extreme 0 r rts found In CD
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No Storm Name State Storm Date R ion Type Lat Lana Maximum Preclpftatlon Remarks Storm File Dur Study

2 18 24 hrs Center CO
300 Muddy Creek Dam CO July 25 1989 4 LC 4005 106 24 1 10 3 hrs Muddy Creek Dam 1 43 Twin Lakes
301 Lucerne CO July 29 1989 1 2 LC 4029 104 41 800 at Lucerne 2 30 at Greeley

1 93 1 hr 2 28 storm total at
302 Cedaredoe CO JUly29 1989 5 LC 3854 107 56 Cedaredae

North Fork Frenchman Creek 8 2D 17hrs Paoli 3 12 Fleming 3 S 2 hrs In areas around Fleming
303 bv Holvoke CO July 30 1989 1 LC 40 37 102 28 lS nash noods hlah river and creek levels

2 80 Deadman Hill Snotel site

LocallY heavy T storms In mtns304 Deadman Hili CO Auaust 1 1989 4 LC 4048 105 48 elevallan 10 200 II
3 90 24 hrs Fort Collins 4 16 storm

305 Fort Collins CO March 6 1990 2 G 40 35 105 05 total 17 snow Mostlv wet snow heavy mtn snows
306 Oaal WY August 16 1990 6 LC 41 50 11330 7 00 In 2 hrs Opal WY nash nood No extreme DreelD reooTted in CO X

Sybllie Creek 25 SW 3 10 in 1 hr Sybille Creek WY up
307 Wheatland WY Auaust 20 1990 1 LC 41 30 105 00 to 4 rain 3 hrs No extneme arecip neported In CO X

2 33 1 day Boulder 23 in a few
hours 1 53 5 1 hr

308 Owl Canyon CO June 1 2 1991 2 LC 4044 105 10 48 near Owl Canyon nash nood LakewoodlGalden
2 25 In 75 minutes near Idaho Henz study up to 3 In 20 mln

309 Viralnla Canyon CO Auaust 18 1991 2 LC 3948 105 31 Springs rockmud slides
310 Nevada Utah NV UT September 6 9 1991 3 5 LC 4000 11400 8 40 N Ogden UT nash nood No extreme DreciD reported In CO X

From Hurricane Lester modest
31 S E Coiorado CO August 23 25 1992 I 2 3 G 3800 104 00 Widespread 1 5 rains noodlna I I

1312 Ico IMay 15 1993 I I 139 32 1107 48 12 4 In 2 Mrs Government Creek
Henz study nash nood 100 000 In IRille S LC damaae

313 Delia CO August 10 1993 5 LC 3845 108 04 2 4 in 2 hrs Raub deau Creek Henz study
Tenneco Mines extreme SW 4 14 In 2 hrs Tenneco Mines UT

314 Utah UT August 2526 1993 5 LC 3700 114 00 minor noodlng No extreme oreeli soorted In CO
2 70 on 29th Upper San Juan

S 80 storm total 2 70 an 29th Wolf Creek Pass 1 E 5 42 3 day
Wolf Creek Summll 5 50 storm total steady rains across southwestern

315 Southwestern CO CO August 27 30 1993 3 5 GLC 3729 106 48 total snotel Slles CO
1 7 Grand Lake 1 86 Loch Vale Widespread rains snow In faothllis and

316 Colorado CO September 13 1993 24 G 40 16 105 50 elevation 10 000 II mtns
No precipliatlon reported but some of
the biggest cumulonimbus clouds Reported by Charles Kuster photas In

317 Near Falralav CO June 17 1994 4 LC 39 14 106 00 eyer neported near Falralay nle

1318 Ico I 106 25 13 00 1 hr Muddv Creek
2 6Z 24 hrs Loveland CO noodlng In

Muddv Creek June 20 1994 4 LC 40 07 E Larlmer Ct

i 2 36 24 hrs Waterdele CO noedlng I1319 Vira nia Date CO August 10 1994 2 LC 4054 105 18 1547 near Vlmlnla Dale In 4 hrs 400 000 In damaae
1 million In damage local noodlng

320 Pueblo CO August 13 1994 2 LC 3817 104 39 3 In 35 mln 4 8T In 1 5 hrs Pueblo heaw T stanns
58 between 910 30 pm with lots of Storm occurred but max

321 Colorado Springs CO September 2 1994 2 LC 3849 104 42 hall et Colorado Springs I arecla measurement SUSDee
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October 1996 Extreme Storm Precipitation Reports
USBR

Storm USBR Depth Area

No Storm NSlTIf1 Slale Storm Dale ROlIlon Tvne Let Lona Maximum Preclottatlon Remarks Storm File Our Study

Canon CItv

2 90 storm totsl extensive street and

322 CO Mav 17 1995 2 G 36 25 105 13 6 In 24 hrs In some areas IDrooertv damaae

SWDenver Countv 3 20 1 hr at Pinehurst SW Denver
up to 24 In 4590 minutes over SW

323 CO June 4 1995 2 LC 3936 105 04 Denver Countv
4 gauge volunteer obselVer

324 Willard 3W CO June 7 1995 1 LC 4029 10330 4 86 In 2 hrs aI Willard 3W documented on radar

325 Wolf Creek Pass CO Auoust20 I995 3 LC 3729 105 47 4 03 In 1 davat Wolf Creek Pass Measurement aDDears suscect

1 75 40 minutes 2 36 storm total 3

326 Paaose SDrlnas CO Aunust 22 1995 35 LC 37 16 107 01 hrs hall
2 4 5 In 90 minutes In eastern Widespread flooding roofs collapse

327 Pueblo CO Julv9 1996 2 GLC 3617 104 39 Pueblo eroDS destravod

Senlember 17 1996 4 2Z nlnht of 17th Flemlna
Reports of 510 In area of

328 Flemlna CO 1 GLC 4040 102 SO Flemlna Paoll
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Appendix B Colorado Extreme Storm Precipitation Data

Study List of questionable storms from the comprehensive
Storm List in Appendix A

50



October 1996 Questionable Storm Precipitation Reports
USBR

Storm USBR Depth Area
No Storm Name State Storm Date Region Type Lat Lana Maximum Preclo atlan Remarks Starm File Our Study

B D5 24 hrs Gladstone CO Defin elya

big starm but Gladstone preclp In Large flood Duranga and Animas River
40 Gladstone San Juan Ranae CO October46 1911 3 G 3753 107 39 lauestlon manv 34 totals X X

A storm defin ely happened but date of

reported heavy rain does not match wflh
date of reported mudsllde 3 50 1 day Mudsllde 727 1914 burled Telluride

48 Telluride CO July 27 1914 3 LC 37 57 107 49 Telluride preclp reported on82614

2 96 1 dsv Leadville
Nothing noted on forms preclp

Leadville CO Auaust 18 1932 3 4 LC 39 15 106 18 occurred In 2 storms
Leadville CO JulY 23 1934 34 LC 39 15 106 18 5 33 In 3 days Leadville 2 01 on 21st

107 Leadville CO JulY 27 1937 3 LC 39 15 106 18 4 25 45 minutes Leadville Data VSrysusolclous
Local reports In SW Fort Collins of 57

114 Masonvllle CO September 10 1938 2 LC 4026 106 13 1 hr reaorts susoect No extreme preclp reports found In CO X
158 Clmmaron CO June 3 1952 3 5 GLC 36 24 10731 5 25 1 dav Clmmaran Old really happen

Clmmaron CO SeDlember 21 1952 35 36 24 10731 3 60 1 dav forms not found
Cimmaron CO January 20 1962 3 5 36 24 10731 6 00 1 dav Clmmaron CD notes 10 total oreelo for month

226 Eaale CO SeDlember 23 1969 6 3936 106 55 1 54 24 hrs Eaale No arecla at Eaale FAAl Incorrect
No precip Crested Butte NWS or In

227 Crested Butte CO Seatember 25 1969 3 36 52 106 58 2 30 24 hrs Crested Butte state on 25th Incorrect
3 70 Whiskey Creek Snotels e Measurement suspect heavy preclp In

266 Whlskev Creek CO August 24 1982 5 LC 37 13 105 07 elevation 10 220 fl SW CO some local floodlna
286 Grand Lake CO September 28 1985 4 G 40 16 105 50 3 20 24 hrs Grand Leke Measurement suspect

4 10 Scotch Crsek Snotels e
295 Scotch Creek CO Auaust 19 1986 3 LC 3739 108 01 elevation 9 100 fl M rement SUSDeet

Storm occurred but max values of
321 Colorado Sorlnos CO Seatember 2 1994 2 LC 3649 104 42 58 between 9 10 30 omwflh lots of hall reclp atlon appear SUSDeet
325 Wolf Creek Pass CO Auaust 20 1995 3 LC 3729 106 47 4 03 In 1 dav Measurement appears suspect

51 Prepared by Colorado Climate Center CSU



Questionable Storm Precipitation Reports

This set ofstorms was presented as having suspect precipitation obseIVations to the

October 1996 meeting ofthe Extreme Precipitation Task Committee

The committee acknowledged that the Gladstom storm ofOctober 1911 Storm 40

was an extreme event for that region but the majority of the committee believed the

specific local rainfall report at Gladstone was most likely in error although the

magnitude ofthe error is not known and cannot be inferred easily from other

information

The Telluride storm was not discussed

The Leadville storm of 1937 Storm I 07 has been investigated previously and there

was full agreement that this obseIVation was exaggerated most likely by the presence
of a Marvin snowshield

The Cimarron storm of 1952 Storm 158 has been thoroughly investigated by
several committee members There was total agreement within the review committee

that the reported value of5 25 inches was in error and most likely should have been

0 53 inches

The Eagle and Crested Butte storms were not investigated since the rainfall

magnitudes were not exceptional
The committee accepted the Colorado Climate Center s recommendation to wnsider
the Whiskey Creek and Scotch Creek Storm 295 SNOTEL measurements as

inaccurate These were most likely accumulated values resulting from SNOTEL

communications problems
The GTand Lake storm Storm 286 is also assured to be an error most likely a

decimal placement error A report of 032 would have been most consistent with the

amount of snowfall reported

The Colorado Springs report 321 was not closely evaluated but large
accumulations and drifts ofhail may have acc ounted for the extreme rainfall reports

The Wolf Creek Pass obseIVation of4 03 in August 1995 has been carefillly
evaluated No evidence ofsuch heavy rain could be found although moderate rain was

widespread over the region Most likely 040 was a more accurate reading

Peak rainfall totals obseIVed or estimated are also questionable for other storms on

the list For example reports of 5 Tofrain in less than 1 hour from ranchers near

Masonville SW ofFort Collins on September 10 1938 were investigated but there is

insufficient evidence to either confirm or re fiJte the reports

It was impossible within the scope ofthis project to investigate all precipitation reports
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Appendix C Project summary of special analysis of streamflow

data
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MEMORANDUM

TO Dr Thomas McKee Dr Nolan Doesken Colorado Climate Center CSU

FROM John F England Jr M S Candidate Civil Engineering Department

DATE 02 15 96

SUBJECT Extreme Streamflow Task Status

In accordance with Task 4 of the Draft Proposal to the Colorado State Engineer s Office I am

currently developing an Extreme Streamflow Data Base to complement the Extreme Precipitation
Storm List

I have attached a brief summary report which presents the work in greater detaiL

The following work has been completed

obtained the USGS Indirect Measurement File

manipulated the Indirect File for import into Microsoft Excel
sorted the data by date discharge ranking and by river basincounty gage

manually compared the indirect and storm lists by date

amended the indirect file and added Storm List Numbers and comments

developed an indirect short list that matches discharges tostorms sorted by Storm Number

developed a storm short list that matches storms to discharges
noted the types of storms that had indirect measurements and number ofmeasurements

noted storm coverage of maximum indirect discharges greater than 5 000 efs arbitrary
criterion

noted dates and numbers ofindirect measurements that possibly indicate extreme floods not

covered by the storm list

Work tobe completed includes

checking the existing indirect file for completeness of historic and relatively recent data
discussed in the attached summary report

successfully obtaining the maximum discharge and date from the USGS peak How files for

each stream gage possibly gathering the top 3 or 5 peaks as we discussed in process

comparing the storm list to the peak flows



COLORADO EXTREME STREAMFLOW DATA BASE

INDIRECT MEASUREMENT FILE

Introduction

An extreme streamflow data base is being compiled as part ofan extreme precipitaiton data study
The study is being conducted by the Colorado Climate Center Department ofAtmospheric Science

at Colorado State University for the State ofColorado Department ofNatural Resources Division

ofWater Resources The purpose of the study is to gather and prepare a data set composed of

precipitation records and supporting meteoroloSical information necessary for undertaking studies

of extreme precipitation over the higher elevations above 7 500 feet of Colorado The data

gathered for the study will be used to assess previous estimates ofProbable Maximum Precipitation
in and near the mountains of Colorado

Three objectives are proposed for the extreme streamflow data study

I assemble a data set of large historior maximum observed recorded or calculated

streamflows flood discharges for the State ofColorado

2 merge compare the two data bases and assist in identifying events with good precipitation
and streamflow data including spatial and temporal resolution and

3 identifY questionable precipitation and or streamflow observations for further study

An overall goal ofthe study is to develop an undtrstanding ofthe relationships interactions between

extreme precipitation and streamflow in Colorado

Several key questions or areas will be addresseq in meeting the above objectives

a Identification of geographic areas or locations where extreme precipitation has been

documented but no flood flowsextreme streamflows have been recorded

An example of this phenomenon is the San Juan Range Gladstone CO 1911 storm where a

purported 8 inches ofrain was measured and little streamflow was noted

b Identification ofgeographic areas or locations where flood flows extreme streamflows have

been documented but extreme precipitation has not been recorded

A discharge of 12 000 cfs annual peak was recorded at the Cache La Poudre gage at the canyon

mouth in 1901 However no record ofa flood occurring or extreme rainfall was noted in US
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Geological Survey Water Supply Papers This is the highest recorded discharge in the USGS files

excluding the 1891 Chambers Lake dam failure and the May 1904 flood for tills gage For

comparison the May 3 I 1930 storm occurrence was recorded in Water Supply Papers the flood

discharge estimated for this event was 10 200 cfs and wiped out the gage Two questions arise did

a significant rainfall occur extreme precipitation and is the 1901 discharge accurate suspect as it

exceeds the 1930 event

c Identification of areas in Colorado where little to no extreme precipitation data exist and very

few instances offlooding have been noted

One area targeted by the Colorado Climate Center for investigation is Region 6 the Northern Rocky
Mountain interior valleys and plateaus which includes Craig Meeker Rifle and vicinity An

examination of the extreme streamflows may identify snowmelt as the primary if not only
mechanism for flood discharge The results from this investigation may have significant ramifications

on the future development ofProbable Maximum Precipitation estimates for this region

Indirect File Documentation

The Indirect File list is a modified version of the US Geological Survey Indirect Discharge
Measurement file The file has been slightly altered to Microsoft Excel spreadsheet format the

original data has not been altered except for presentation in a column format

The list includes all known indirect discharge measurements made by the US Geological Survey
Colorado District thus it is not inclusive to extreme events for example greater than a 100 year
event Due to the dangers and destructive nature of floods accurate measurements at the time of

the peak discharge are very difficult and seldom attempted Indirect measurements are made at a

location after the flood has passed Typical site selection is a gaging station destroyed by a flood

a flood discharge which is much higher than the existing rating curve stage discharge relation or

where loss oflife significant property damage or roadlbridge damage has occurred The file is the

primary source for flood discharge measurements for Colorado and encompasses the major drainage
basins and counties in Colorado

The list contains locations dates discharge estimates type of measurement and brief quality
descriptor

Location Gage locations are noted by Colorado County USGS Gaging Station number

IatitudeIongitude and briefdescription location

Type ofMeasurement the indirect measurmnent method used is indicated by the following
measurement type codes

I Slope area 2 weir 3 culvert 4 contracted opening
5 float 6 critical depth
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File code

R Denver

D Durango

Note code

Part code

Rating

indicates where the data file and supporting documentation if available is located

by
L Lakewood G Grand Junction P Pueblo M Meeker

indicates notes on the location computations or peak discharge by
I coordinates are only to the nearest minute

2 computations and x sections are not included
3 peak discharge due to dam failure

indicates the major river basin where the measurement was made and is the first digit
other than zero ofthe stream gage station number for Colorado

Part 6 Platte River Basin

Part 7 Arkansas River Basin

Part 8 Rio Grande River Basin

Part 9 Colorado River Basin

a quality descriptor assigned by the person making the discharge estimate it is a

relative gage of the quality ofthe accuracy ofthe discharge measurement

Good within 10 percent ideal conditions

Fair within a 15 percent possible error

Poor where error might possibly be 25 percent or greater
Unknown quality is not known determined or is absent from computations

Comparison With Extreme Precipitation Data Base

The indirect data base was compared to the extreme storm list by date A total of690 measurements

are contained in the indirect data base I discovered several limitations to the indirect measurement

file as compared to the Storm List dates ofcoverage The indirect file I was able to obtain consists

ofmeasurements from 1867 to 1983 Thus storm numbers 218 254 37 events from years 1983 to

1995 are not covered by this method In addition little historic information is available for the period
1867 to 1930 nine measurements have been made for this period One measurement June 2 1867

at Morrison does not have any discharge estimate the one measurement in 1904 May 20 Cache

La Poudre is highly suspect Several indirect measurements made during the historic period may be

missing e g May 31 1930 Cache LaPoudre at mouth ofcanyon others are ofquestionable quality
The storm list contains 83 measurements during this period Thus the indirect measurement data

base is insufficient tomatch flood discharges to precipitation events during the early historic period
and new measurements later than 1983 A reasonable comparison is for the period 1930 to 1983

and includes 681 indirect measurements and 77 precipitation events subtracting 83 events during
historic period 37 events after 1983 and about 57 storms outside Colorado

The two lists were compared by date ofevent Flood events were selected from the indirect list
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which did not have a precipitation match to discuss and briefly investigate The selectf d floods may

represent extreme precipitation events which were not recorded or documented Further work is

needed to shorten the list Floods were selected based on two simple criteria the number of

indirect measurements made on a particular date arid 2 a significant peak discharge based on

ranking by location

A chronological list of observations questionscomments between the two data sets follows The

abbreviation Co is used for county Refer to the a1tached indirect data table sorted by date

Check August 26 27 1941 Pueblo Otero Co Large Q

No storms were documented for 1942 in Colorado
l Check April 23 24 1942 Las AnimaslBentlOtero Co Large Q

August 14 15 1942 HuerfanolPueblo Otero Co

Check July 3 I 1945 Gunnison Co

Location ofCucharas Dam CO

For Storm No 129 June 47 1949 Eastern CO 7 measurements possibly 13 total were made Check

June 1949 indirects in Prowers Co

July 26 1950 Pueblo Co Huerfano River greatest indirect Q 16700 cfs

check July 29 Aug 1 1953 San MiguellMontezuma Co SW CO

Check 1954 no precip in CO

July 22 1954 Las Animas Co

For Storm No 133 Redstone Creek Bellevue CO 12 definite possibly 15 measurements were made

For Storm No 138 May 18 20 195534 indirect measurements were made

Storm No 140 ONE indirect MADE

Check July 19 1956 BentlProwers Co 4 measurements made

Year 1958 No CO precip 8 misc measurements

Year 1960 No CO precip 4 misc measurements

July 27 1961 Fremont Co Arkansas R Trib at Parkdale 3 mf asurements

July 3 I 196 I Douglas Co Franktown CO 2 measurements

July 13 1963 Pueblo Co Kramer Creek

August 3 1963 ArapahoeDouglas Co Parker Chf rry Creek
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Storm No 159 Plum Creek appears to be 91 indirect measurement made which is 13 percent of

total number ofindirect measurements

Location ofStorm No 164 Big Sky Ranch Date July 24 1965 two measurements at Fountain

Creek EI Paso Co

One indirect measurement made in 1966

Check Storm No 183 August 22 1969 appears to be 5 indirect measurements

Storm No 188 September 4 6 1970 27 measurements made 3 are questionable on date

Check September 19 1972 Mesa Co 3 measurements made

Storm No 193 October 19 20 1972 SW CO 5 measurements

Storm No 194 May 5 6 1973 include May 7th 13 measurements made

Check July 18 1974 MesaIDoIores Co

Storm No 198 Big Thompson 32 measurements made Check Aug 1 2 1976 Pueblo Co 3

measurements

Check July 24 1977 Delta Co 2 measurements

August 25 1977 Rio Blanco Garfield Co 2 measurements

Location ofLa Plata River

CHECK JULY 23 24 1977 Rio Blanco 7 measurements

September 1 I 19773 measurements Rio Blanco Co

June 27 19783 measurements Las Animas Co

March 17 19793 measurements Jefferson Co

July 31 19793 measurements Las Animas Co

August 26 19803 measurements Denver Adams Co

June 2 1981 EI Paso Co CO Springs area 4 measurements

June 3 1981 JeffersonDenver Adams Co 3 measurements

August 5 1981 3 measurements EI Paso Co

August 10 1981 3 measurements Las Animas Co Trinidad Storm No 2IO

August 13 1982 W Salt Creek Garfield Co 2 measurements same site as Aug 30 3 I 1981 w 4

measurements larger Q
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August 24 1982 Cortez Montezuma Co 2 measurements

To summarize the date comparison 283 possible matl hing indirect measurements out ofa total of

690 were made that match 45 storms out ofa possible 160 storms subtracted from 254 total 37

storms after 1983 and about 57 out ofstate This appears to be a 28 percent matching rate 45 160

An indirect rating quality or record shift was noted about year 1956 Prior to this date most ofthe

indirects were rated as unknown quality with a known rating listed for most measurements after

1956

The indirect file was sorted by discharge after including the Colorado Climate Center eCC Storm

Numbers and including a comments column A table was created of discharges great r than 5 000

cfs arbitrary criterion to cross check the coverage ofthe ecc Storm list see attached table

Fortunately most of the large indirect discharge measurements greater than 9 500 cfs correspond
to aCCC Storm Number Maximum discharges need to be identified at a particular location to check

for correspondence with a cee storm number and possible flood occurrence without precipitation
data

Two matching lists were created an indirect hort list and a precipitation short list to merge the

indirect measurements that match a precipitation event see attached tables The indirect list was

sorted by cec storm number A count of indirect measurements corresponding to a storm number

maybe made for example 13 percent 91 ofthe meaurements were made for the Plum Creek event

storm No 159 however many ofthe measurement locations or dates need tobe reviewed for all

matching indirect measurements

For the storms that were recorded or matched with indirect files the storm type was examined for

trends Out of45 matching storms see list over 50 percent 25 were local convective LC storms

8 were general G 8 were general local convective GLC and 4 were unnamed The matching
indirect measurement drainage basin locations wer reviewed the indirect file sorted by discharge
ranked was also examined The majority oftht indiretmeasurements that match astorm event are

from Parts 6 and 7 Similarly the largest ranked dis harges greater than 9 000 cfs were measured

in Parts 6 and T Thus the majority offloods in Colorado as indicated by the indirect measurement

file occur in the Platte and Arkansas River asins md result from Local Convective storms in

general

The indirect measurement data base was also sorted by river basin county and stream gage Few

discharge measurements were made in tht Northwest portion of Colorado Vhile many

measurements 23 were made in Rio Blanco Co 26 measurements were made in Mesa Co several

were made in Garfield Co and no measurements were made in Routt Co No measurements were

made in Summit Co one in Grand Co and 7 in Eagle Co
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Continued Work and Development

Y 1c data base is still in the development stage The indirect data base is being reviewed Peak

discharges at a gagel1ocation need to be reviewed for coverage A list ofpeak flows from USGS

gaging stations is currently being compiled for comparison to the extreme storm list One file peak
flow file short list was generated and lists the maximum instantaneous peak discharge and gage

height for all Colorado stations it unfortunately does not list the complete date or even water year
ofthe maximwn discharge This is being worked on at the present time The peak flow data has been

gathered for every gaging station the data need to be sorted and ranked in discharge ordeL

If you have questions comments or additional information to add please contact me at any time

regarding this project summary or data base

J
John F England JL M S Candidate

Hydrologic Science Engineering Program
Civil Engineering Department
Engineering Research Center Rm A3 12

Colorado State University
Fort Collins CO 80523

970491 8395

Fax 491 8671

email england@Iamar colostate edu
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ii033e Ui50752 JUN 30 1962 91 13 O AiR R 6 GUNBARRECHllLDRAWNR NIWOT 00l0RAij
400336

u

1
n 1 n

I 9
6 GOOF fD 1 nR I I e6 JGAUMNEjlSRCJ REEhEKHIALTlMO OUWTHNNLRNJ ETSTCOWNOLORAOO

COlORADO

1 i lm m Uri J l rulmrHmt rlji lB rn ill E J COlOiiAoo t
sSi 39454 jtl I l m m I iij 2viL L I I CREEKNiAWsoN @loAAoo 1 I

n Q jE j 563 M r 1 h t tlARYARD ULCH COLORAOOBLVTDENVE OLORAD9

6111575 394020 1045834 MAY 28 1981 914 1 l L VARJ QUJftAT VARDf ATOENlER ORADQ n

6711575 39402 045835 MAY 28 l981 1040 1 G9C1 t Y IDGULCH HA QP LCOL9
6713500 394458 Ql108 Af 1 409 UNKNOWN R 6 CttERRY CREEK AT DENVER COlORAOO

6114000 1050010 SEP 10 1933 22000 5 3804 iJ Q 2 8 q itL l1 LRJY RATDE iEj Q Q n

jQ f Q j i 1 Y 5N HERl EKATDENVEfQLORAQ9
9 10 Q f r n 5

n

187 UNKNO N R
n

6 SAND CREEK BELOW TOLL GATE CREEK AT
DENVER

COLORADO u u

394020 1045840JUL 3 1980 420 I 4 5FA IR R ij HARVAROGUiCHATSTATECHiioRENSHOME DENVER COlORAOO

3 402j 4g840 jUN 15 1963 942 12 4 45 iAiR R 6 wivAADGULCHATSTATEcHiiDRENSHOME DENVER COLORADO

1

i

I
I

I

I

6742000
614200i5
j

Pr p r d by Color do Cllm to CMler CSU



IndlretMeasuremenl

Eidreme Streamlow OatBue

COUN Y STATION UQE LQ GlT p C r DY QI f gE TYPE DRAINAGE RATING f LO 1Crr PART DESCRIPTION LOCATION CCCSTORMLtST

UM8ER AK LMBER

DENVER 394648 i045404JuN i 1 f
LS9

ll1 QqQD R r SANDCREEKBElOWTOLhGATECR AT NVER COLORAOO

g t f I i i m 1 1 1 1 Hg Q L 1 J I f gr DQ

g t u n l tl r
m

L AE @ c
f9

DENVER j Q 9 JifL i4 975
no

856 1 OW L L IVER
NG51
AT DEN OLO

g t1 jtlt i1 j F u t t 2
n l L rT i Del 6 2r OlORAoo

n

DENVER 394004 10457iiJ jut 5 1070 e72 UNKNOWN e j e HARVARD GULCHATHARVARDPARK colooAoo
DeNVER

n H 9 q 26 1980
m

870 3 9Qf I fb QBx f f Q Q 9t P Nve R2DENVER 394958 1050305 JUN 1981 720 3 fAIR hl1JhE DRY CR A OTH AND s L DENY 9Q9RAQ9
DOUGLAS 6109500 392904 050007iiiG 8 945 7700 1 274 UNKNOWN R 2 6 PLUM CREEK NR LOUVIERS COLORADO

OOUGLAS 6109500 392904 1050007 Jul i9 i953 2700
m

319 FAjR R
u

6 PiUMCREEKNR LooVIERS COLORAOO
OOUGLAS 8700500 392904 iOSOOO7 iU N 16 1965 154000

n om

302 ifNKNOWN R 6 PlUMcREEKNR OUVIERS OOlORAOO
DOUGLAS 6712000 392136 1044550 jui 13 941 4700 5 69 uNKNOWN R 2 6 CHERRYCREEK NEARFRANKTOWN cmORADO

tl r n I i l 1 r 1 f J wrl r r
OOUGiAS 87i2ooo H Q11 J U 30 1957

on

5380 169 GOOD R e CHERRY CREEK NEAR FRANKTOWN COlORADO

1 1 m l lmm 1 1 T r 1 ii iBJ L
OOUGUS 1 392217 1044454 JUC 5i 106 2900 1 tfQQIL h1l LEqf F ANI TOVtQfI RQ aOOUGLAS 393157 1044735 AUOn 5 953 7620 13 e FAIR R 6 NEWLIN CREEK NR PARKER COLORADO
DOUGLAS

n

3924 7 1045225 JUN 16 1965 126000 1 PO B I gASfpj fIEEK NR TjOC COLO

ggtl li i iij f T KC r e g D9

OOUGLAS 300922 050945 MAY 7 973 2020 1 60 FAiR R 3 s WESTCREEKATWESTCREEin5mORAOO
u

OOUGLAS 391032 1050956 MAY 7 973 3080 623 FAiR tn R 3 6 WESTCREERBElOWWeSTCREEK c6IoRADO
El PASO 6757600 390400 1043455 JUr 30 Hi57 5250 32 GOOO R

u

6 KIoWA CREEK ATK 79 RES NR EAsTONVlLle CmORAOO
Ei PASO 6751600

m

Q9 Q u
n

7 985 2370 1 3 2000 R e KioWACREEKATK 79RESNR EASTONVlllE COLORADO
El PASO 6151700 390618 1043331 JUN 17 196 2600 1 1 120000 R 6 KIOWACREEKsueWATERSHEONc j 33NR EASfoNvili e co
ElBERT 6157700 390020 j04 Hie jUN 1 i 282 GOOD R 6 KIOW6 CREEKsUawATERsHEoN6 R 3NR eloERT cOLoRADo

n m

ELBERT 6757800 39i003 1043114 JUN i t I O

OOO
AiRO RR

I

KK i oOiWAA CREE EE KK AUT 8E l eEtRETtisCHOLDOIIDR
ADO

51 @ leE r CqlOR D9
E1BERT 6158000 t jQ J

fIBERT 6758100 391238 1043216 JUN 17 i965 20000 i 359 FAiR R 6 WEST KibWA cREEK AT ELBERT E6URAOO
nO

ei BERT 6758200 392000 042900 jUL 11 3 j ii1 UNKNoWN R 1 6 KibwACREEKATj jOWA cOloRADO
u

n mELBERT 6758200 392000 1042900 AUri 25 1963 2810 4 1j F I 1 QW g f I9W 9Q Q n

m 19i 9 1 21 g i CBItg li O

TRAil col6RAOO
ELBERt 1 391600 104200tduN 1l i6 6 QQ L 851 POOR R i 6 WESTBd6uCREEKNfU OWA COlORAOO

uo

u

t t l g j 1 2 i 1 e O
l J B t l m ioJ APO

JACKSON 68i9420 404418 1060049 APR 21 1980 22 2 3J qQCt tJ2 HRY I 9 9 OQjEFfERSON 67i05oo JUN 2 867 1 O N 2 C E q N L9l m u uJEfFERSON el10S J 393911 051142 jUl 7 Ui33 jiQ 1 164 UNKNOWN R 6 BEARCREEK AT MORRISON COLORADO
JEFfERSON 6710500 39391 1051142 SEP 2 19381 8200 j iS4 UNkNOWN R 2 6 BEAR CREEKAtM6RRiSON COLORADO
JeFFERSON 6711000 393808 0 1005 AUG 24 946 1200 1 5ilj @ toW N CR g I ORRiSOH QLQ QQ

j H 1 UH Jr J D 1 i f i RorCC 9B DQ
JEFFERSON 671 6 394253 1000744 JUN 6 t977 361 1 2 76 FAIR R 6 MCINTYREGULCH DFC 1 ATLAKEWOOD COLORADO
JEfFERsorr 6711842 394253 1000744 Jijr 20 n1677 590 76 lfiTI Qq fEDFC 1 AlLAKEWOOD coio
jEfFERSON 6719500 394505 1051455 SEP J C m NOW L L q E GOhQ COLORADO

jEFFERSON 6719630 394428 1050845 fL 20 1975 641 1 NKNOWJ l Et gl A EWOQQ COL QADO u
fE iQ r 8730300 395240 W51e38 juN 6 985 195 3 15 1 GOOD R 6 COALCREEK NR PlA1NVIEW COLORADO

J EE SONn I 1051 r 7 948 16OO 1 l1j tJK f T t f KEirGYi B T DEN 9l0RA50
JEFFERSON

1 JH 5 1983 006 3 f Afm1RE JS H A Y t ERAkCE q pRPQ

j j Q i Y tiQ Vi4
1

u gY j L Q r ND34LQ1 NVE9L0fWJ9

JEF FER SO Nu 3 20 0 32 Mn
H @ 1 2 m f Il L Q UJgjMl R h 5 9LO
171979 240 h 2t 15ELINGST A EAm C2 DO

n

jEFFERSON 394606 1050703 MAR j t Q
a 3 UHNHK NO

i In n h 9YLCtYJ EI QtL BJ EATRIDGE q I2QjEFFERSON 394H9 1050454 fuT 4 1979 113 1 wm Ln L l n fl Qr LCiT I@ NLAI OO2f9LO DO

j 1 r H t t H L r
f g f 1 1 f l R7 I E

A OOOE 92

LARiMER 6710400 Q I 1Q A fi 30 1980 1590
n

ia E j if 6 CEDARCREEK ATCEDAR COVE COlORAOO
LARiMER 6733600 402242 1053046 JUL j j 621 5500 137 POOR

nn

i
I

e iiiGTHOMPSON RIVER ATEsTEs PARK COLORAOO
LARIMER 8134500 402210 105290 MAY 25 1951 1480 1 113 9 pOOR R 6 FiSH CREEK NR ESTES PARK cOloRA60

n

t l t j 1 t
no gQQ m P99 t TH9MP52N Rfv ioUiHQ Yo Hl ORA RIS9 9 Q9

LARiMER 6739500 02715 05 50 Miy
1 t l a tt h

2 Prepared by Colorado Climate Center CSU



STATION LATITUDE lONGITUDE MONTH O V YEAR 1 CH Rg T E DRAINAGE lQ
NUM R AREA

FT3JS SOMI
iri2ii5 105i150 AUG j i951 ijOoO j 131 POOR R e BUCKHORNCREEKNEAA MASONViiLE COl6RAOO

4622iii 1051335 AUo 1951 420 oj 1 43 UNKNOWN it MNEVHOllovioR L KNE lINEWoq SOio
4022i6 1051ii5 AUG 3 195j 350 2 342 PoOR R e RATTlESNAJ E CREEK NR PINEWOOICOLORADO

402300 jij5 j3iijuN 4 Hi49 330 g POOR R e COITONWOODCREEKNR PINEWOOO COLORAOO
402300 1051430 Auir 1951 2260 1 5 1 GOOi R F fQ liONNOODCREEK fltlEYQOD COLORADO

402355 1050610 Aile 3 1951 9000 f 515 UNKNOWr R I I NR NEAB LOVELAND CO OR

403955 1051310 MAY 20 1904 57200 1 1055 LiNKNoiNN R r 6 CACHE LAPOUDRE RIVER AT MOCNR FORTCOLUNS COlORADO
nO

403952 1051326 AUG 1 1976 7340 1 056 FAiR R e CACHEiApOUORERfVERAfMOCNR FORTCOlli cOlORAOO

403517 1050408 Auij i S7a 5100 1127 FAIR R a CACHE iA poLioRE RivER Al FORfCOlllNS COLORAoo
404600 105 400 MAY 31 i930 6800 1 54 UNKNOWN it r QfK cfCHE LAPOY jIVE ili1Y ORg COlQ
402300 10561413 AUG 3 i9 i 11400 4 UNKNowN R 6 BIGTHOMPSON RIVER NEAR LOVElAND COlORADO

u

403800 1050800 AUij 3 1951 im 4 UNKNOVrN ROO JX u6 cACHeiA POiiDiiE RIYERATLAPORTE COioRAOO
403i15 1051045 AiJG 3 951 eooo ooT UNKNOWN R

n

Q Q 2 EKAB BEliv COLORAOO
402539 1052037 j il

m

3 1 978 28200 89 POOR R Q Ti5 9l tp s 9O u

402552 losiiij7 jUt 31 1976 30100 276 POOR ii 6 BIGTHOMPSONRNEP 8ELOWDRAKE COLORAOO

02259 10528i1 jUl 3t 1976 4330 1 164 GOOD R 6 aiGTHOMPsoNRivERBElOOESTESPARK c6ioRAOO

402506 105 io2 jut 31 i916 21000 31 i P06if R 6 BiG THOMPsoN RiVER eeiCiWGREEN RiOOEGiAoe cOLORADO
402433 1052501 jUl 31 IM6 69go 053 POOR if JiOM f 9B RiVERTR iW 9LENCOM9RT COf OO

m

462344 1052734 jUr 31 1976 8700 1
u

37 POOR ii 6 BIGTHOMPSONRIVERTRIB BLW LOELANDHEIGHTS COlORADO

w2704 1052528 Iit 31 1976
nm

1900 1 3 17 PooR R 6 BLACK CREEK NEAR GLENHAVEN COlORADO

405736 1052139 jUl 31 976 n7 3 068 0005 R lE IlATYIR IAD
J cCi9RADO

402344 1052617 JUl 31 916 nio t POOR ii e DARK GULCH AT GLEN COMFORT COLORADO

405550 1i55i057 jiji 31 1016 7400 1 23 1 pooR
un

R i R B Q iAj fl cO QB 0
4ijiijii HJ L 31 1916 2810 1 0 91 pooR R DEIIL GULCH R G fl f yg QlfIPQ

402242 1052915 JUL 31 r 6 12 POOR R
n

6 DRY GULCH AT ESTES PARK COLORAOO

402422 052837 jiTL 31 976 3210 1 2 pooi R 6 DRYGUiCHNR ESTESPARKCrnORADO

402717 052713 ilTt 3 1 1916 i3oo 7l8 POOR R fQ FAT GL HAvii io QQ
402006 052548 JUL 31 i t Q J or E f fi ITgJ RI NR PAR f oRAIJq
404744 051724 JUL 31 976 2590 88 3 FAIR ff 6 LONEPINECREEK NR lIVERMORE COLORADO

402346 1052404 JUL 31 1 55QQ T 1 99 POOR A 6 iONGGUtciiNFfDRAKECoToRAOO
402747 1052513 JUL 31 1976 2060 1 139 pooR R 6 MILLER FORK NR GLEN HAVENCOLORADO

402620 1052152 fLiC 31 1 FQ r 80 2 FAiR An 6 NO FifEiiGTHOMPSONRIVERABV DRAKE COlORADO

402717 1052705 jUl 3i 1976 888 1 8 @ R e No FifBiGTHoMPSON RiVER AT GlEN HAVEN COLORADO

402655 1052411 jUt 31 196 3240 1 26 POOR R f Q KBiGlliQM oNRiV TRi lj RA5t 6ij5 QQ

t 1 r 35 f 1 i on eig ff iroIT l
COLO Q5L

Q HI 1

ii55r r4 e I J UL 3
l r

7

1
4aJ f 1

3

J
POO R JI R

J 1 6 1 BfgRK B9It ps6N Tf Q rrf 99LqRAOO I

1ij I J I ij9 E OLORA OQ L I
53743 ii5 iUL f

31 27i l
l 27 POOR 1

R L STC Y2 NR BELlV COLORAOO

llllfi illi fr t 1 1E i 1 1 HI5i I af l Ifr K

E

A I iSv co oo j
402301 1053258 JUC 15 1982 8520

I
pooR R

j t
6 FALL RIVER ASESTES PARK COLORAOO

t402403 1053S08 JUt IS 1982 4500 6 POOR R 8 FALL RIVERATCASCAOEOAMABv
eSTESPARK

COLOAAOO

402359 j
L

TI t PqgB L JBVER LYi cASCADE oAjilBVEST K CgLOfAQQ
6821300 393112 1032635 JUL 23 1972 420 1 5 27 UNKNOWN t

I
6 NORTH FORK IKAREE TRIB SHAW COlO DO

1682i3oo 393112 032635 AUG 10 Hi7e 1270 a 55 UNKNOWN 6 NORTHFORK RIKAREETRIB NR SHAW COLORAQO
6i60000 40242 1032158 JUN 8 965 123000 24 16852 FAIR it e souTH PLATTE RIVERATBAtZACCOLORADO

IiH 1H i ilif j H r ta r i i T i1 O

403424 103205e SEP 7 1951 12000
n

p A 2 6 PAWNEECREEKNEARLOGAN COLORAoo
403700 032700 JUN 15 1965 35200 4 629 FAIR Ff

m

e PAWNEECREEKNR STERLING COLORADO

6758500 461920 JJC J 1 1 1 @@ 2 r FcSPipLAnER NR lQIVOQ
6759000 401453 1040208 JUN 17 1950 242 1 1420 UNKNOWN R 6 BIJOU C EEK IEAR WIGGINS CO ORAOO

I 7 55 00 1 Q1 JQ1Q U I nlj j1 J j 111Hf H I JQ f S IE K 2 9
401858 1J 2 1 I lJ g N I9Y9 O IMQ fQQ QQ

I I jm J lJI
LJ11
l ltl j I I @

OW

I 11 p RE eI eJ fQ III OOeoo 033500 JUN I 18 1965 24300 1 946 GOOD R 8 BEAVER CREEK NEAR BRUSH COLORADO

401517 10 800 i jj j 4 J i H f60 iji@f KNEARWiGGjNS coiQ
391742 1054305 JUN 7 1979 3 183 UNKNOWN R 6 TARRYAlL CREEKNR JEFFERSON COlORADO

405846 JQ 15i j i 37600 T 1 UNjfi@ L 2
m

SOUTfiPLATTE RIVER ATJlrl QQ
30074 1tJ 11973 240 3 qQQQ I ES CR EKABV STC E 9RA1Q

c

402007 1045153 AUC 1955 398 198 POOR R 6 1TTtETIQ NRIVER ATMILLJEN COLORADO

404600 i044725 Au f 3 iiisi 239 6 i99 liNKri6wN R a LONE TREe CREEK NR NUNN COLORADO
404600 i044725 AUG 7 i955 775 1 199 FAIR R e lONE TREE CREEK Nit NUNN COLOOAOO
i04600 ifi44725iuN 4 965 5810 13 199FAtR mR e ioNETREECiiEEKNR NUNNCOLORAOO
405507 1044601 AUG 23 1972 641 1 4 56 UNKNOWN i e OWlCREEKTRIB NR ROCKPORT COLORAOO
405507 10t4601 JUN 28 i973 2620 i 456 UNKNOWN L 6 OWLCREEKTRIB Nif1fOCKroRT COlORADO

LARIMER
LARiMER
LARIMER
LARIMER
LARiMER
LARiMER
LARiMER
LARiMER
LARiMER
tARiMER
LARIMER
LARiMER
LARIMER
lARiMER
LARiMER
I AAiMER
tARiMER
lARiMER
LARiMER
LARiMER
LARiMER
LARiMER
LARiMER
lMiMER
LARiMER
LARiMER
LARiMER
LARiMER
LARIMER
LARIMER

LARiMER
LARiMER

u u

LARiMER
LARiMER
LARiMER
LARIMER

n

ItARiMER

I I
tARIMER

LARIMER
lARiMER
LARiMEif
LARiMER
LARiMER
ARiMER
liNCOLN
UNcoTN
LOGAN
LOOAN

n

lOGAN
LOGAN
LOGAN
LOGAN
MORGAN
MORGAN

I e ll
MORGAN
MORGAN
MORGAN
40RGAN

PARK
sEooewieK
TElLER
WELD
WELD
WELD
WELD
WELD
WELD

COUNTY

Indirect Me3suremenl

Ext eme stleJmrow OatBase

f IgIE H PTl9 foilgfATION ece STORM UST

1t1El

6739500
6740000

6740500
13741000
8741000
67 1500
6752000

6752iiOO
e152

I

I
1

6698500
t

6143500
6753500
6153500
6753500

675300
6753800

f epared by Colcrado Climate Center CSU



IlldlrectMeasuremellt

Extreme Streamrow Data B se

COUfY STATION lATITUDE LONGITUDE MONTH DAY YEAR DISCHARGE TYPE DRAINAGE RATING

NiiMB R AREA

WELD 6756200 405800 1043350 jUi 20
lFI3ISL

119 1
un @ lf

5 UNKNOWtf L 2 6 3EARYCREEK TRIBNEAR ROCKPORT COlO OO

wElO 6758200 405800 104 AUG 19 1971 192 1 5 7 UNKNoWN L 6 GEARYCREeKIB NEARROCKPORT COlORADO
welD 675 00 400210 lo413oeAUG 3 1912 874 18 5 UNKNoWN L 6 GOOS CREEKNR HOLCOLORAOO
WelD 401029 045847 AUG 3 1951 6200 4 UNKNOwN R 2 6 ST VRAlN CREEK NR LONGMONT COLORADO
welD

U

403800 i043000 JiJN 15 196 5 S340 4 731 FAiR r 6 PBEEK Nf IBIGGSAlE COLORADO

wELD 404300 iQif400jljj j 15 1965 4000 1 633POOR R CROWCREEKNR KEOTACOLORAOO

wELD 404500 1034800juN i4 1965 6280 f 823GOOO R l ORTi EEf EKNlrN REYME olb
WELD 404200 1033ooojUN 1s 965 26700 1 387GOOO R 1 fAWNEECREEKNR STONEHAM LORADO

welD 1045414 AUo 27 197i 3120 iei FAiR R 6 lONETREECREEKNEARCARR COLORAOO

WEiO 402230 043ii5 APR 2 973 i3600 1 FAlR ir 3 8 BEEBE DRAW NR AUBURN COlORADO

YUMA 6821400 395424 1021608 AUG 23 1969 ill 1 Jf1YRK J r 2 6 NORTH FORS BLACK WOLF CREEK NR Vl NON COLO
yuMA 25000 393700 1021430 Jui 12 j f 6660 1 1300 FAIR R 8 soum FORK REPUBLICAN RIVER NR IDALIA COLORADO

YUMA 6825000 393100 1024300 Wy 13 1 f 1 E2Q E So EQ 5 EPiJL RIV
NR

IOALCOL OO

YUMA 6825000 393700 i024300 jUN 13 1962 9610 4 1300 FAIR R 6 SOUTH FORK REPUBLICAN RIVER NR IDAlIALCOLORAOQ
yuMA 6625000 393659 021432iUG 23 969 149iiO 4

n

1300 GOOD R 2 6 souii1 FoRKREPuaiITcN RIVERNR IDAliiCOLORAOO

U
MA

A
j8i oOO

3993i a ml aQ 11j 50 J ULY jj r j 1 j i u T
n

9JffHfQ EPuBLr K lvERNR IDAlicO
12 J 1 110 L YNK Q t lL L LANDS CREEK NRHALE COLORAOO

YUMA 6825500 393430 T0215 ojiJN 1 962 L E QS CREEK A Q P
YUMA 6825500 3934jO 10215io MAY J n 556 L 268 FAlR

n

LANOS CREEKNR HALgCO ORAOO

yUMA 6825500 393Ho i02151oALii3 7 1003 2020 1 268 GOOD R 6 lANDSMANCREEKNR HALE COLORAOQ

s i HH IH H
n

Hii 4ii j j lU J n 5 t il a
yuMA 6826900 394150 1021037 SEP 11 1973 725 1 24 2 UNKNOWN L 6 ANDCREEKNR HALE COLORADO

YiiMA 6828900 394150 1021037 MAY 28 1975 4350 1 178 UNKNoWN 1 6 SANDCREEKNR HALE COLORA
yUMA 395338 1021340 JuT 7 1962 11800 1 25 GOOf if a BLACKWOlF CREEin4EARWRAYCOLoRABQ
SACA 372600 1023700 JUN Z 1 ROO fL f 1 1 BEARCREEKJi P INGFIELO 9RA
SAcA 37i 023600 JYF E 1965 7330 UNKN N f 2 LONE ROCK DRAW NR SPRINGFIELD COlORADO
eACA 373800 1023700 JUN 17 1965 82600 24 453 GOOD P 1 7 TWO BUTTES CREEK NR SPRINGFIELD COLORADO

BENT 7 124000 380508 1031250 MAY 20 1955 44000 r 17 UNKNOwN p 7 ARKANSAS RIVER AT lASANIMAS COLORADO

r l f i l r 1 i
o T

f
I

q
NiMASCOL RAOO

BENT 7i28tXiO 375500 1031800 Juti 28 1943 S175 i 3j7 UNKNoWN P 7 PURGAToiRERiVERATHIOjjiANODAM NRTASAN1MAS COLORAOO
8ENT 7128000 375500 1oii800 JUt 5 1949 26100 2 h76 UNKNOWN po 1 f pifRGAToiRE RIVER AT iiiGifLANO DAM NR LAS ANIMAS cOLORADO
BENT 7128000 375500 103iiOO jUl 23 195i i7@ 3376 UNKNoWN p i pURGAtoiRE RivERAt iiiGtfLANDDAM NRiASANiMAs coLoRAilO
BENT l @ j J l i Q 2 iJNBNq e i I B Q YEE l l QQ M M I P i P9
BENt 7128000 375500 1031800 MAY 20 1955 73400 2 3376 UNKNOWN P 1 7 PURGATOIRE RIVER AT HIGHLAND DAM NR LAS ANIMAS COLORADO
BENT 1128500 380202 1031200 AUG 29 1956 1500 i 3503 uNKNOWN p 7 PURGATOiRE RiVER tiin As AiliMAS coioRADO

m

BENT 1128500 380202 1031200 jLil 9 950
m

7950 1 3503 UNKNoWN p jo PURGAioIRERiVERNR lASANiMAs COLORAOO
BENf 7128500 380202 lo312iio JiJi 12 1951 10000 1 3503 UNKNoWN p T PURGATOIRffiiivERNRiAsANiMAS cOlCiiiAoo
BENT 1128500

n

380202 1031200 jUL 23 1951 17600 1 3503 UNKNOWN P j PURGAToiRERNERNR iAsANiMAS coioRAoo

n
u

t u u Z q N F lg
BENT 7 i29400 314000 1031100 iUN is 1005 276000 1 435 FAIR P 13 7 RULE CREEK Nil

rooNERviU
e COLORADO

F i m t t j f B F t t f g
BENT fj 500 OWO f 1 481Q I 435 Q f 1 iJlecREER OOA CoioRADO

BENT 7129500 380000 1030400 JUL 19 1956 2300 1 435 FAIR P I 7 RUlEC CAOOOA COLORAOO
BENT 7129500 380000 030400 AUG 1S 1963 i480

u

435 iJNKNOWN p 12 7 RULE C CADOOA COL iRA
BENT n305OQ J80SOO j iQ j oooo j J r YHg @ E IAN AT fQLO

BENT rH0500 t 1025510A J qooo l n E NOY 2
L

AR BELOWJOHNMARTlNRESERVOlR OlQ lQ
BENi ZH1QQQ 1803 Q 505 1 1 j941 253 J r J t 1 DOOA AICAOOOA COLORADO
BENT J OOO 11Q j0255OOi Y 1 1956 J 800 J m UNKN f 1 OOOA ATCAODOAfOLORAOO
BENfu

m

7131000
380340 1025505JUL 191956 2090 1 131 POOR P 7 CADDOACREEKATCAOOOA COlORAOO

l n Q2Q 803 025505 Jji 1965 37600 3 m QQ f l ooo f MCAOOOA COL9RAOO

BENY
J t l TI L 1 23 5 ij rl N 1 R M OLORAOO

BENT j l u J j qQ T Q9Q e T EK LA ANi L qq
BENT 380504 1032110 JUN 18 1965 5070 23 1300 POOR P 7 HORSE CREEK AT HIGHWAY

194
NR LA JUN1A COLORADO

CHAFFEE j j m f 3600 J jL L INH gQ AR NSASRlvERTRiB NEAirNAfuR coLoR@
EL PAso Im 1 lQ uQ 978 1 2 f B l TURtEY fREEK ABV TELl RES NR STONEfiTIl CQLORAQQ u

ElPASO 7103700 385117 1045239 JUL 5 1959 408 1 102 UNKNOWN P 7 FOUNTAIN CREEK NR COLORADO SPRINGS COLORADO
ElPAs6

n

r fE 1 1 jQ4J 1 J l li l 1 102 NO E L Q t 1CRE coLoRAOOsPRIN coLoRAQQ
eiPASo 7103700 385117 1045239 MAY 29 1964 672 1 102 FAIR P 7 FOUNTAlNCREEKNR COLORAOOSPRINGS COLORAOO
eiPAso 1103700 365117 1045239 AUG 4 1ii64 2630

n

102 POOR p 7 FOUNiAiNcREEKNR COLORAOOSPRiNGS COLORAOQ

eiPASO 1100100 385117 1045239 jiiN 2 198i 650 103 FAiR p 7 FouNTAiNcREEKNR COLORAOOSPRiNGS coioRAOO
n

ELPASO 7103950 390014 104 42i AUej S lo8i 2300 1 g O iATR n p 7 KETllECKNEARBLACKFOREST coloRAoo
efPAso jioCoOO 385504 044005 AUO 14 1977 1230 204 FAiR p 7 MbNUMENTCREEKATPIKEVIEW COlORAOO

eiPASO l Q1000 jQ1@ lBL i j j lQ i e I MONlL lREEKATPiKEVIEW COLORADo
E i PASO 500 485 Q 4920 JJ 1 1 2 392 ftL E L FOI fA1tCREEK TCOLORAOO tfQLQ 9Q
E PAS6 7105500 384859 044920 JUN 2 1981 3950 1 392 POOR P FOUNTAIN CREEK AT LORADOSPRINGS COLORADO

E LE NOTE PART DESCRIPTIONILOCAIION CCC STORM LtST

JMBER

Prepared by Colorado Climate Center CSU



IndlrtctMeasurement

Extteme S1ream owDa 3 B se

NsrU BOENR lATTUDEllONG UDE MONTH DAY IYEA R Dl CHcRGE TYPE ARl EA

NAGI RAT NG f l NOTE PA T E C I lN 5C T1QN CCCSTORMLIST

M N MBER
FI31 i Ml

m

EL PASO 7io57O 384509 1044543 AUi3 15 1981 2700 1 FAlR P 7 SOOCH DRAJN NR SECURITi COlORADO

ElPASO 7105600 384346 1044oooiUL 24 1005 25000 1 488POOir Ii 1 LiiliAI CREEKAfsECijRiTY COlO OO

EiPAso 7i 600 384346 1044400 jUN 14 i965 2860 i 488 GOOo po 7 FOUNTAIN CREEK AT SECURTY COLORADO
ElPASO 7io5800 384348 044400JUN 11 1972 6siO L 468FAiiC P 1 FO NTA N CREEB SECURITY fQO DO

ElPASo 1105800 364348 1044400 AiiG 2 i96i 4330 1 495 FAIR f
n

r OUNTAlNCREEKAT SECURITYfgLORADO
EL PAso 7105920 Q 1045130 liTH 2 1981 512 11 FAlR P 7 mq Fo 2K ABV EATONRES fI Ilg
EL pAso ji05940 383833 1044449 AUG ISle 200 1 289 POOR R X llTT EQUNTAlNCREEKNB fOUNTAOlO

ELPASO 7106000 383608 10440i3 MAy 28 1940 22100 1 676 UNKNOWN P 7 FOUNTAIN CREEK NR FOUNTAIN COLORADO

I L 9 I 7 66000 1Q1 Q1 IJU
N I I j 1 1 t I 67 imKtL j L 1 1 jF6U

TiiN EEK NRfQ 1tCOloRAoo l

II t 6 I fl
e050 i ii I ul 1 ml I I t I L

ATAAii4UrnlngiM I
Ll fpAASO I 390500 jo4110cjjuN 1 i 1 55 OOooaL j fFoooAlfo p 1 1 7 BiG SANDY CREEK NR CAlHAN COLOAAoO 1e4225 642325 jUN P Ac sa lRREL CREEK NR LilCOTTffiORAOO

iELPASO 300105 1043200 fUNn 17 i965 i04oo 4 163 FAiR p L BLACK5QU1RRELCREtKNR YTO g ORADO

E1PASO 384700 1045600 JUL 24 1965 3710 1 GOOD p 1 7 FOUNTAINCREEKTRIDNRCOLORAOOSPRINGSCOLORADO
ElPASO 384320 1643845 jijij 17 1005 24000 i 543 FAiR R 1 Yf 9 iLti iQtN Lf 9Q QQ
EL PAW 365825 10452i7 juN i005 615 1 261 FAiR P 1 WMONUMENT CREEK BL STANLEY CANYON NR PIKEVIEW COLORADO

FREMONT 109370 383925 1054845 SEP 4 1981 254 l GOOD P f 1AQQ 5j pffiisTA f OOLQ QQ

1
FREMONT 7093775 385759 1055i06 SEP 5 leal 267 i 0060 e 1 DGERCREE RSTATQtllEARt ARQf9LQRADO
FREMONT 7096500 382700 10511530 jiii 12 1950 178 i 432 UNKNoWN R 7 OILCREEKNR CANONCrTY COlORADO

FREMONt 7096500 382700 ji51030 JUL 11 195 1 4260 1 432 0005 OFOUCR lEEK NR

ECAK NO

CANVO N C

ORA

TV OOOlOIlAOOFREM6ijf 7090500 362611 1051121 jUlu 8 1973 631
n

434 GooD
FREMONT 1696500 382611 105ii27 Jui 29 1 j 1 434 FAiR FQ l l CREE5 li CANONfIIY CO ORADO

mffgH IIHllB jPi llHJ Jlm 1m l jll I I i g g 1
FREMONf

I
382313

mo

1050657 JUN 1 9 420

I
U NO

j r I 7n

I
CREEK iiTRORENCE COLORAOO

F MQNr j 2908 105 UI 27 196t 930 3 084 FAIR P 7 ARKANSAS RIVER TRIB ATPARKOALE COLORADO

E 2908 g L J961 1 JI OOOQ t LAAKANSASRIVERTRIB NO 2ATPARKDALE COlORAOO

1 il rl i t Ui jr t l m f
Lt 25 L 1 E t t3 5R Er E l j

IH Q 1 rll QQQL r
1QI

q g 1ql Tn gl l I L2QQr
ln

1 9 I 1 J
Z

Q U NZAN Q NQN ow COLO DOC I
HUERFANO

n

7111000 374340 1052103AUG 3 19721 Q 1 73GOOD P
1 L l f QB l ZANAReSCR tl c lN IC9L9 19

HUERFANO 7i125oo jf1 i65004SJUL 17 1938 645 i 519 UNKNOWN R 2 L QRIV Q Qq QQ
HUERFANO ij25OQ 374340 1650045 SEP 21 1940 i3io 1 532 UNKNOWN R 2 7 HUERFANORIVERATBADlTO COLORADO

w

iijERFANO 7112500 374340 1050045 AU3 3 1940 1180 1 519 UNKNOWN R I 7 HY Q yER t8AD1TO CO ORAOO
n

HUERFANO 7112506 374340
n

105OO45 JUi 5 1950 445 532 UNKNOWN R 7 HUERFANO RIVER AT SADlTO COLORADO

j zj 7112500 374340 1050045 Jur 20 1950 620 532 UNKNOWN mnR 7
ou

HUERFArmRIVERAT BADITO OOLORADO

HUERFANO i ig t WJ nn 2 I
u a

UERFANO RIVV ER NEAR USTAN
t

CO lQ AIQHUERFANO 71i3500 375100 1044200 AiiG
n

4 1942 26000 1 803 UNKNOWN R lf
HlIERFANO 7113500 375100 044200 AlIG 3 1943

n

3200 i 803liNKNOWN R 11 7 HUERFANO RIVER NEAR MUSTANG COLORADO

mERFANO 7113500 375100 1044200 Ju1 7 945 3500 r 800 UNKNowN R 1 7 it0ERFANO RIVER NEAR MUSTANG COlORADO
LAS ANIMAs 71 i8500 312400 043829 Jut 31 l 4 1

n

147 PoOR F ARIVEA ATAGUI COiORA
tASANiMAS 7124100 370756 1644824 JUN 27 1978 278 1 423 GOOD P 7 MOllNOCANYONNR WESTONCOLORADO
LAS ANiMAS 7124100 370756 1044824 A 10 1981 5100 4 23 PooR

u

p rMoiiNOCANYONNR WESTON COLORADo
LAS ANIMAS ou 7124100 370156 1044824 AUG io

u

1981 5100 23 POOR p 7 Mo1iNO CANYONN1i WE5TON COLORADO
LAS ANiMAS 7124120 370726 1044549 iutC 21 i978 472 1

n

35 3 iAiR p 7 SARCILLO CANYON NR SEGUNDO COlORAOO
LASiNiMAS 7124120 370728 1044549 rul is 1979 338ij j 353 FAl F T SARCiITOCANYON NR SEGUNtO COLORAOO

lASANIMAS 7i24200 3ro74e ro4j820 JuI 12 975 45QQ j 550 FA1R P 7 PURGATOIRE RIVER AT MADRID COLORADO

LAS AN1MAS 7124200 370746 r043820 Jut 17 979 3610 1 550 FAIR R
U

rPURGATOIRE AT MADRID COlORADO
LASANIMAS 7124200 37074e 1043820 AUG 10 198i 11 T t L RGAT61 YERAT RID COLORADO

lASANiMAS 7124200 370746 1043820 I26 198 3250 1 5 P RGA R RAT MADRID COLORADO

LAsANjMAs 7124220 370843 i043701 JUN j 4 J f lli ij fCoKEDALE COLORAoo
LAS ANIMAS 7124220 370843 1043707 JUi 31 J Q J m f90L f L REIL Y CANYotAT COKEDALE COLORADO

lASAN1MAS
u

7124220 370843 1043707 JuT 3i 1976 2510 1 35 1 FAIR P 7 REILLYCANYONATCOKEOALE COLORADO

LAS ANIMAS 7124300 370053 W43817 Jul 19 i97ij 2480 100 GOOD p 7 tONG CANYON CREEK NR MAORiD COlORAOO

LASiNlMAS 7124300 370653 043617 JUL 17 t 11iQ T 1 I Q GCA ONCREE J R M@ LP n
LAsANiMAS 7i24350 3709 i3 0434 1 JUL 26 J L f e 1 PQ CA YON RJ S 90L0RAQ9 n
LAS ANIMAS 7124350 370013 043402 AiiG 10 1981 5300 1 4 57 FAIR P 7 CARPIOS CANYON NEAR JANSEN COLORADO

lAsAiiiiMAS 7i24500 371Oio 043030 SEP ij 1909 3300 1
n

795 UNKNowN p 7 PiiRGATOlRE RIVERAT TRINIDAD COlORADO
LASeNiijAS 1i245oo 371005 1043110 Jui 22 1925 53000 4 795 UNKNOwir p r PDRGATOIRERlvERATTRiNM colORADO

lASANiMAS 7124500 3710i5 1043030 APff 23 1942 35006 1 795 UNKNOWN np 1 PURGATOlRERlVER ATTRINIDAD COlORA
u

lASANiMAS 7124500 37i5i5 1043031 JUL 12 001 1t200 795 FAIR p 7 PURGATOiRERIVEiiiiTAINIDAD colORADO

lli r f j 1 i f 1 F N r 1 T Jtf tot
LASANiijAS

u

7i25000 371450 1042450 jUL 1954 59 I2 NKNq Y 1 eu 1QRE R NRHOE1fNtCOLORAOO
i z i I i n j l 4

8

OWN ERKIVtt k i op

tASANlMAS 7125100 371200 1041200 AUG 21 19M 23 0 so POoR p 1 T FRli61ECREEKNRAiF6iFi CoL6RAOO
n

COUNTY

Prepared by Cororodo Cllm te Center CSU



tndlrectMeasuremenl

Extreme StreamlowData Base

cqUfr STATION LATITUDE LONGITUDE MONTH DAY YEAR DISCHARGE TYPE DRAINAGE RATING F NOTE P T OESCRIPTIONllOCATION

n

B R
u

AREA

ilij ij i Illm liillH it d jm i t T Llii j t i r ifu iE
LAs ANiMAS 7125500 37ii o 040750 ul 29 1959 2970 1 1600000 P 7 CISCOCREEK R AlFA F COLORADO
lASANTMASn f1255OO 3fiilo iO 0750 AUG 7 1004 6680 60 F p 7 SANF NCISCOCREEKNR AF F COLORAD9

l n 1 Ug g u 1 a t NOWN L

ADO

LAS ANiMAS i @I jrH 9 jQ Qr Q il L 6 1953 8740 1320uNKNowii p
n

T PliRijrToiRE RiVERNRAIFALFA OOLORAoo

I I mlm mlH nm
1

jUt t B i i f E U 1 t ig
LASANiMAS 126000 371130 w40730JUN 18 1965 27300 1 13200000

r

P 1 PURGATOiRERivERNR ALFAlFA COLORADC
n

i 1 igi C I lm 1 1 1 J f l g S F t
t 1 l t j 7 L J 2 v YONR MODEL COLO

u

u 1 Q59 J EQQ 2 R M I OyeNR MODEl COLO

LAS ANIMAS 7128300 372130 1035344 AUG J J J J fA I J 3 PURGATqIi lYER N THATCHER COlOR Q9
LAS ANIMAS 77 22 gg 3 j 2 I 1 Q 1 I 1 KNOWl J L REDR QN NR BLOOM COlO QQ
iAS AtiiMAs

u

1 Y on l Q t OWN TOBE ROYptlR TOBE COLORADO

LASCA ANA
N
LAA 7129100 373357 2 Q J 5040 L Y 5

QWN
1 1 RULE CREEK NR INAVlEW COLORADO

M 7129200 373558
n 1Q L 1 U J 5 0W 1 L MUDDY CREEK TRIS NR NINAvrEW COLO

LAs ANiMAS 7129200 373558 l 1 M Q J Q y 5Q AUOOY CREEK T S NR NINAVlEWfQLORADO
0341 JUN 1 1 Q NKN 1 ONGSCANYONCREEKNR TOB COI ORADQ n

Q QH QQ
L

J J J 1 15IQ n 1 1 ION@ CANYONNR SQPRIS COLQRA

ANI 3707 2136OQ f n 1 400 JQ If 1 RGATOIRE RIVE AT LONGS CANYON COLORADO

M L 1213315 1 1 QQ Ill5NO f 2 t T01 IVER AT PIEDMONT RDGE COLORAOO

lJ A J Q 1 J J Ey T01 S E T RAI9t RE l5tEQ Q lQ
5Q 1Q Q Q 1 8 fi t u E 1 Q NCREK JRINIDAI qL9JAOO

LAS ANIMAS 371000 1035613JUL 221954 15500 3 34 5 GOOD P 7 ALKAlIARROYONR TRINCHERA COI ORAOO

1 lmH N l i j l 1 7J I lL 1 RA

L r 1 Q J 22 H 3 o U

r QtpM fI ljt B N J I IQ 9J
Q

m

LA I Q1mQ L 2 Q9 2 4 1 l Kt I 1 1 i CtE t 1 1 J 9 n m m

t H J J I l i j j j JI
J

IU q
I I t Nj1 lt h3 k

l t n3 l Q QQ M V l l 1 U Q e Uf9 fIEE LA lIJI PQQMP9 n
L S A 7171 1 19 Y 1 19 1 1 0 2 12 lJNKI l C cq CR EEKJ 9EH fOlO

l 09 2 1 1 9 1 9 U 9Ytl e Q 9 9 IE Q
h

L M 1 Q Q y 1 l I
2 3 1 J QY e L Q Q 2 IT tl Q fY LN I Nl S9J Q I9 n u

A Q Q M QI 3 N 4 e r s foYQ I A
L P1Q u n U

l I
1

n 9 1Q M Y 1 UI 9YfN 1 e 1 G t E 1I I fQq n n u m

r J u J J H I 1 g B R r n
H J i J i E I t

I
j li Y rt 6 O

4 M Q Q M Yn m E n N I P GATO g L U QRENCITO l1q I QNl 29Q
L lQ I50 M @ QQ u N5 E n 1 tl GATOg VER OIVs ONDAMAY QlfRAQ9

lQ Q 1
955 f QQ

n

1 NOWN E 2 ElBGATOIR ll IJANSIENL99J ORAPQ n m
l M n Q JQ M X o

t
tU TorRERtV ATlOP OI ER ON qI ORADQ

LAS ANIMAS 371712 1041842MAY 19 1955 37900 24 1015 GOOD P 2 7 PURGATOIRERIVERATU S HIGHWAY350BR1 COIORAOO

F n 700 1 M Y i j 1 jfAiR l
n

I IONC gKAT tARKVK sQLo DO

I Q M L lli Y 5 OlN e l TOiCREEK A e R U S HW 7 CROSSING COlORADO

n Q M Y n
I

J YJ 5 o l n t90I o L JQ
lASAN1MAS d

n

370725 1044525 MAY 19 1955 1460 1 364000D P 7 SARCILLO CANYON NR SEGUNDO COlORADO

tM n n jfi JQ lQQ fC I j QQ l H @ E L E 1 L ROq tRINCHEAAfQ 0RA00

jf j 1 @ H i t @ i l RADi
lM J 370 Q 3119 1 Q GOOQ

f
EKNR STAB VILLEJ

1 0RAOQ
l Q n JI J 1090I J FAIL

e
L ACK ROYO NR TRINI COLORADO

I tlJ 371 Q Q J 1 965

1
f L RAY CREEK NR TRINIDAD

COLORADQQ QQ Q LU 2 760 i n 2 OECREEKNR MOR COLORADO

MA2 nE q 2Q l E n 480 1 104 L E L ONG CANYQN NR OPRIS QRAOO
Q Q lOO J 1 J985 1920 J 1 n B r 2 ORTH FQB15PURGATOIREATWESTON C910

l 1 Q uu Q OQ E 1965 m n INC
e

t el GATOI
B

V LORE NC1TOCAiYON WESTON COo9 AOO
LASANIMAS 371712 1041842 JUN 18 1985 20900 1015 GOOD P 2 7 Pl R1ATOIR IVER AT U S HI HWAY3SQJ S9LORAQQ

tU mi ii U IUl1 l 11 lHI J i I t i i i l

2

T i iil t
n

lii 1 t r QiM
j

CCC STORM LIST

NUMBER

Prepared by CoIorldo Climate Center CSU



IndirectM stlremtlnl

Exlrtlme Str amlOYl Data Base

COUN1Y

ut I

9g qtJ9lJYDE

HI
Y l i lN f L li DES9RlP 9 1 MUST

lASANiijAs f 370725 1044525 UN 1 7
iFT

1
qMiI

1 SARCIlLOCANYONNR SEGUNOO COlORADO
LAS ANiMAS

f
370800 045100 jUN 6 1965 1340 4 0 GOCiD l SOUTH FORKPUR TOIRERIVERATWESTON fQ O DO

LASANiiAAs 310145 040050 JuN 7 I

m

2 29 FAiR
m 1

TRINCHERA CREE KNR TRINCHE EoLORADO
LiNCOlN

n I j99 1033200 J uN 17 1965 3110 1 188 FAiR P 1 1 SOUTli RUSH CREEK NR ARVAL COLORADO

g n 1 a i 2Ii H oJ
H r

OTERO 7i195OO 380526 1035852 JUL 6 95S 12100 4 i125 FAiR p APl RIVER NR fOWlER COlORADO

otERO 7119500 380528 1035852 JUL 13 i960 l 1125 FiOOR p L lS RIVER NR FOWlER COLORADO

OTERO 7119500 380528 10358 2 AUG 13 1983 2130 1 1125 FAIR P 1 API HAPARIVER NR FOWlER COLORADO

OqT ERRoO jj jL500 3
1llJ55 21 i 565 F 1 af j6 J 4300oo 44 1 22 5

FA iRR E ISHAPA yER NR FOWl ORAOO

1035852 JUL P APIS A RrvERtFOWl f S9PRAOO
otERo 7H91oo 380735 035840 jUf 18 1965 43200 2 10901 UNKNOWN f 7 ARIANSASRIVER ATCAlllN DAM NEAR FOWlER COLORADO

OTERO 1119700 380133 1035441 jij 0 978
u

23300 23 10001 POOR R Y AAKANSASRlvERATCATiiNOAMNR FOWLE ttO ADO

OTERO 712 1000
m

375720 1034320 AiiG 27 1941 3100 r 45 LiNKNOWN R 2 7 TIMPASCREEK NRROCKY FORO COLORADO

OTERO 7i21iXiO 375720 034j2O AUG 1 H iii4 j j B Q N B I T tIMP 5 gg t OC FORQ CO ORADO

OTERO 712iOO6 375720 034320 Juif 4 1949 1300 1 4 1 UNKNOWN R 2 7 T1MPASCREEKNR ROCKY FORD COLORADO

g g l i I l i jBF f f i r f g g
OTER 22 jOOO500 20

a

1034320 IUL 2222 6 2

500

6 1
L L

L fREEK TCAnINSYPHON COLORADO
oTeRO XNU 1033918 AiiG

r

GOOD 2 TlMPASCREEKATMOUTHNEARSWlNK COL DO
6iERO 7122400 375856 3552JifL 20 1918 395 1 f f L CROOK DARROYONR

SWINK
COLORA

otERo
u n

112 6500 374400 1032900 SEP 15 934 45000 OJ l KNOWN F T01 BIVER l NEMI DAM L BEE COLORADO

oTeRo r 1 i1
n

oom APR 23 942 43500 2 2900 UNKNOWN P 1 PURGATOIRE RIVERATNINEMILE DAM NR HIGBEE COlORADO

OTERO 7126 314400 1032900 Ji IN j94ii 26 l 2900 UNKNowN p I 7 PiiRGATOIRE RIVER AfNiNEMiie DAM NR HiGBEE COLORADO
OTERO 712e500 m400 032000 wr 19 1tl55 80000 2 2900 UNKNOWN p l T PURGATOIRERfVERATNINEMl1EDAMNR HiGBEE COlORMXj
01ERO 375900 1033200 juC 21 1im 1ij45o

u

287 UNKNoWN p Jf 7 KrNG S ARROYONR LAJUNTA COlORAOO

g g 1 l 2 14 i 1 i i @
oTERo 375720 1034320 jijt 5 1958 23000 1 451 UNKNOWN P 7 TlMPAS CREEK AT CATLIN SYPHON NR ROCKY FORD COLORADO

OTERO 380138 034130 JliH 1965 31670 4 @E f ARKANSASRIV L OLO CQ

l g 1 i1 JU 1 1 1ml4
F IR

p
1 SMITH CANYOIl NRMNAVIEW COLORADO

PRowERs 1133000 380017 1 1 j f j921 130000 i91 N 2 I t tlf c r r l Q R9

l 1 1 j l i i Q m F t
L

owgB n m lO229QQ gl PBFNOWN or BGSANDY CREEK NRLAMAR OLORADO

1 BQ E 1 QQI 51 Q229QQ1 I L QI 1
1 24 I5N l I t 1 1 GSANDyCREtKNR LAMAR COLORADq f I

Q yE
I

Z

I
2I f Q

ii2o 21a 06

4

tAY 1 1 i 4o901ll i 5IG 6 t I I F 1
g g E t CARIQt cQlORADQ

IPPRR 09 E

R

O 2 44 55 Q RE TBI 14 L JMAl4 LOBAQO
n 272IUNKNOWN PI 7 l qRSEg 5 liQLf g9L9 DO J I

r I I 1
j 1 i7r I 900

oo3 1 i 11 711 i I I j jrF if DQ I I
j

i 1 H u 2 p R tfg iH gcfc6 u u

g r I I n I I 1 1 7 c

LAYtc RiEeEK fNgR AAR
CO

L OCZRyAOO
L L IPROWERS ii i 15 i i i u 228 UNKNOWN

I I iE fi l jll ii t E l rf iit i I
PRoWERS 380230 1022030 MAY 20 1955

n

1420 1 116 UNKNOWN E L OlFE K NRJ3RANAD COLORADO
PRoiiERS 380509 1i523i 8 JU L 19 1956 3800 T 228 peX IR P 1 ClAY CREEK NR LAMAR COLORADO
PROWERS 380230 022030 JU Iii 1956 1110 T 16 UNKNOWN J WOlFcREEKmtGRANAoA COlO Q
PROWERS 380300 1024200 JUT 27 ui957 1 UNKNOWN P i 7 DRY CREEK NR lAMAR COLORADO

PROWERS 380300 022000 MAY 13 1958 11100 116 FAiR E L I fLFCR EK N GRANAO COiORAOO

t I L j l U C l J I f T I I I 1 I I yy EEKK
N r t I

PROWERS I I 380500 I0231 5 JUi
M

7

PROWERS
I j O 11 i il 1EI

I 2i1 1 l p 1 j 7 eiGSANDYCREEKNR LAMAR c6iORAOO 1
g 375920 10i 6SOTuN

I
17 1965 12600 1 II W1FAlR

i 1 i Jt I r 9 ADO
j

PROWERS 380425 i02262 JUN 7 1965 10600 1 29 1 GooD np 7 SMlTHARROYO NR GRANADA COLORADO

PROWERS 380140 1020820 jUN 1 965 162000 1 817 G60ci P 7 TWoBUTIESCREEKNR HOLlY COLORADO
PROWERS 380156 023ro7jUN 18 196 24300 1

6b2 55 FF AA iRR p 7 W1WollLcmF CRE

E

K
ENKRNRG tl COLP190RADODOPROWERS 375705 1022605 JUN 17 1965 35300 i P 7

PUEBLO 7000200 382019 045627 AUG 21 1965 23000 i 4280 UNKNOWN p j ARKANSAS RIVER NR PORfLANlrcoiORAoo
PUEBlO 1099250 38H46 1045044 Ave 2 197e e60 1 835 UNKNowN l 7 SOOACREEKTR1B NR tlveSEy COLORAOO
pUEBLO 7099500 381002 1043926 AUG 2i 1965 235004 46se FAiR P 7 ARIANsASRiVERNfU UEBLocoloRioo
PUEBio 1100500 381620 043546 AVO ia 1941 10921 1 926 POOR R 2 7 FOUNTAINCREEKATPueBLO coiORADO
PUEBLO 7io65Oo 38i62O 1043540 AUG 14 1942 iiooo 1 926 UNKNOWN R 2 f FOUNrAINCREEKAT puEBio cOLORADO

Plep r by COloradO ClImJttl Center CSt



COUNTX

PUEBLO
PUEBLO
pueBLO
pUEelo
pUEBLo
pUEBLo
PUeBLO
pUEBLo
pUEBlo
pUEBlci
pUEBLo
PUEBid
juEsi 0
pUEei 0
rUEBlo
rUESIO
pueBLO

piieei 6
PUEBlO
pUEsi o
PUEBi6
PUEBLo
pUEsi6
PUEBi6
pUeBLO

n

pUESlO
PUEBLO
pUeBLo
CONEJOS

COSTiLLA
COSTILLA
costiLLA
MiNERAL
MiNERAL
RIO GliANOE
RIO GRANDE
SAGUACHe
SAGVAdie
sAGUAdie
ARClltJlETA

ARciIUI EtA
ARCiiuietA
ARcHUietA
ARCHUl ETA
ARC iUI erA
ARCHuiETA
DEltA
DEltA

DEtTA
H

DeitA
DelTA

DEiTA
DELTA
DOLORES
OOLORES
DOLORES
DOLORES
OOLORES
ooLoREs
DOLORES
DOLORES
DOLORES
EAGLe
EAGLe
EAGLE
EAdiE
EAGLE
EAGLE
EAGLe
C ARFlel O
rARf lfiD

Indirect Menurelllent

Extremestreamfow Dala Bue

NOTE CCC STORM LIST

NUMBER
STATION LATITUDE LONGITUDE MONTH DAY YEAR DISCHARGE TYPE DRAINAGE TING
ii

m m

MeAn

7100000 3si620 1043540 lue 1 1945
f13

7 5
saM

926 UNKNOWN R 7 FOUNTAIN CREEK AT PUEBLO COLORADO
ii06500 381820 1043540 AiJG 26 946 16500 5 926 UNKNOWN R 2 7 FOUNTAIN CREEK AT PUEBLO COLORADO
1106500 381633 1043909 JuN 7 1965 41000 4 926 GOOD P 7 fOYNTPJ C EEiU1PUEBLO COLORADO

110710 380006 1044735 MAY 5 960 3300 1 66 FAIR R 7 ST CHAR E RIVER AT BURNT MILL COlORADO

7i01600 380405 044633 AUG
U

1916 967 1 2 67 UNKNOWN L 7 ST CHARLESTRIB NR GOODPASTURE COLORADO
1107900 375514 04 721 JuI 10 975 3io 1 11 FAiR p 7 GREE tORt EK NR RYE cqLORADO
11ii8050 375706 044742 Aucf 2 1978 220 nol 32 POOR P 7 GREENHORN CREEK NR COlORAOOCfTY COLORADO
1jos5OO 1 f 1043140 APii 19 942 6610 468 UNKNOWN p 2 7 sTctiARLeSRIVER NR PUEBLO COLORADO

1108500 381220 1043140 juI 28 1950 16100 468 UNKNOWN p 2 sTfH i NR PUEBLQ COLORAoo
1108500 381220 1043140 MAY 19 1955 20600 OViN 2 lCHAR ES LVENR PU Q CO OR

1108900 381500 1042900AU G 3 1981
u

2400 4 74 FAIR P 1 7 ST CHARLESRIVERATVtNELANDCOLORAOO
7109500 381453 042355 JUl 30 918 15400

m

l OO p 1 ARAAN LV JI AIONoA E CQQWQ
1 10000 38i55ii 104 230 AUG 27 1941 13000 O R u r NEA QffiI DA gsQlqRA
7115500 380000 lo428ooJui 28 1938 26640 2 1673UNKNOWN P 1 7 HUERFANORIVERNRUNDERCLIFFE COlORADO
7115500 380200 Q J fL 7 1938 11000 5 j10iUNKNOWN up 1 1 HUERFAN6RiVERNR UNDERCLiFFEcOLORAoo
7 15500

u

380000 1042800 AUG 16 043 3700 r tr Q r NOWN f2 T H EANORIVER NirUN RciIFFE COLORiDO

7 i8OiXi 380000 042800 Aucf 3 945 13500 1 L J 5NOWN 1 L tlUER iBLW NR uN grFFEJ COLORAOO

71 6OOii 380000 042800 AUG 13 948 6000 t673 UNKNOWN R 12 7 HUERFANOR BLW HFNOVLYDAM NR UNOERClIFFE COlORADO
1iieooo 380000 042800 jijL 26 u1950 18700 2 I FAif f L 7 1UERFANOR BLW HFNOVLDAM UNDERciwiE cciilADO
7116000 360000 1042800 jur 11 t953 3340 1 lli 0W 1 L I tl A QJUYJ HFNOVLY DAMNR UNDERCL FFE CO DO
1116000 380000 1542800 wv 19 I 11300 1 Hm f 7 tlUERFANO R BlW HFNO VlY CApNR YNDERClIlli COLORADO
7116000 380000 04 8oo Jul 5 1 800 2 FAI P 7 HUERFANOR BLW HFNOVLY OAMNR UNDE lIFFE COlORADO
tJ 38j054 040040 JuN 18 965 100 tJ 3 fL P 7 ARKANSASRIVERNR NEPESTA COLORADO

380 12 oi4331 MAY iij 1955 J 2 NKN N P 7 MUDDYCREEKNR PUEBLO COLORADO

3Sfl21 040832 IUL 1963 6640 fAIR P 7 KRAMER CREEK AT COlORADO 96 NR NEPESTA COLORADO
u

381240 1040740 JUC 96 4720 1 155 FAIR P 7 KRAMER CReEK NR NEPASTA COLORADO

38i442 042036 JUN j8 1965 104000 4 7157 POOR P L ARKANSA5RIV ERNR NORTHAVONOA E COL DO
381900 1045306 JiTe 19 1965 7000 1 2 66 FAIR P 1 7 ORMAN S GULCH NR SWAlLOWS COlORADO

8238000 371210 1061200 AUG 1936 3 98 UNINOWN R 2 LA JARA CREEK AT GALLEGOS CHNR CAfUL1N COLORADO
8241500 372r05 1052400AUG Ii 1938 1 Q 1 87 N NOWN R 12 t GREDECRISTO REEKNR FORTGARlAND COLORAOO
8247500 310000 1060200 AUG 1938 1260 1 110 UNKNOWN R U 8 SANANTONrORIlERNR ORTrz COLORADO

f fj ii
n

2 1 l
u

WM c b

llilllm lllb1 fJ lm
d

m 3 1j i E f it i i iil
s221500 360100 054100 AOO 6 1938 735 1 10 7 UNKNOWN R jX 8 NORTHCRESTONECREEKNR CRESTONE COLORADO
S229 i i T 8 t gggg g r W t 9 @
9339llOO 372325 1065025SEP e 1910 1710 1 84 1PR R 9 EFKSANJ ABV SAND NR PAGOSA SPcS COLORAOO

9340000 372210 1085330 SEP is jZQ j Q l 8 QQ9
L

j f Y il fQ n
9342500 371558 070037 sEP 6 1970 6580 1 296 GOOD R 9 SAN JUAN RIvER AT PAGO COLORADO
9343000 37124S 1084738 SEP 6 1970 2000 23 58 GOOD R 2 9 RiO BtANCONRPA S OLoRioo

u n

9344300 370155 oe4356SEP 14 i Q it8A@ C 2
j

Riil PQiQRA
371320 1072002 SEP ii 1970 7980 1 371 POOR R 9 PIEDRA RIVER N COLORADO u

9134200 I J 1 l WA ThM i crIWO
9144200 3847iij 1075941 SEP 6 J 1 1 198 TONGUE CREEK AT CORY1 COlORADO
9149500 384430 080450 OCT Th J 1 U t fL JNCOMPAHGB Y 1ATDEl COLORADO

U j08O 9CT 1983 J5Q J l GOQ u UNCOMP q R ERATOElTA COLORAOO

j 1970 2250 1 FAI L L UNCOMP E Y RAT OEL 90LORADO
9150500 384400 Ql n 799 L 242 POOR i BOUBllAU CR EKATMOUTHNR OELTA COlORADO

j F 108t534 l J
1

m

FAIR Q n ESCAlANTE REEK R OELT COlORAOO

I Q 1080335 E l 1 L u JC Q2Q ft ROY2 2 IY J ELOW E9 COL

1QQ Q1 I E u J L lS rql tl fo1 2E NR DOVECR 92LpRADO
l Q9 F 1 1 r lG J EQ 1 E L SAPfQMf f EK R DOVE CREe COlO

QQ E jQ m
Q

1 Q 1 E i DlSAPrQINlM TCEEKNR DOV 28EEK COLORADO m

QQ Z yt H J Q P Q TMENT CREE5 R DOVE CREEK CO ORADO

9166100 375236 1083457 JUL 18 1974 2350 1 147 UNKNOWN R 9 DISAIPOINtMENTCREEK NR DOVE CREEK COLORADO
9168100 375236 1083451 JuL 24 Hiff 7270 r 47 FAiR R ij OiSAPj56iNiMENTCREEK NR1i5VECREEK coloRADo

374742 i085126 Sa 5 1970 2400 1 10 7 P06ir R 0 BIG cANYON CREEK NR OOVECREEl COlORADO
374544 j08540 e J Q 83Q I I PPOR J DOVE CREEK AT DOVE CREEK COl9Moo

9058900 394337 1062850 MAY 27 1967 10 5 0 76 UNKNOWN G 2 9 MONIGER CREEK NR MINTURN COlORADO

9058900 394347 1002850 IUN 5 968
n

12 5 018 UNKNOWN G 2 rMONIGER CREEK HR MiNTURN COLORAOO
0058900 394337 1002850 jUN i 1978 S 8 5 676 UNKNOWN G 2 g MONIGER CREEK NiUMNfURN COiORAOO
9066800 395172 1004143 AUG 2 1959 jl5 t 16UNKNOWN R 9 eiGAiRAU CREEK NfUiuRNS COLORAOO
9001450 1 1Q Q N j t i IQ f i fuiN iL iL tMQ jjg 9l q9
9007300 394500 1004000 AUG 28 1961 310 1 27 POOR R 1 9 ALKALI CREEK NRWOlCOTT COLORADO

73Oi u g QQQ uj j J L jj owH ij i M ljcREe mrWOLCCT fQ O
9092000 393710 1014545 JUL 18 1953 758 1 140 UNKNOWN R 9 RifLE CREEK NR RIFLE COlORADO
9092000 393710 1l14545 Ava

n

9 963
m

1720 40 FAIR
m

if 8 RiFlE CREK NR RiTeCOlORAbo

T QESC RIPTIONllOCATION
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Indirect Measurement

Extreme Stfeamtow Data Base

CO Ut TY STA rlON LATITUDe LONGITUDE MONTH DAY YEAR DISCHARGE TYPE DRAINAGE RATING FllJ l9 S f DESCRIPTIONLOCATION CCC STORM LISTN M R AREA NUMBER

GARFIELD 9093000 393402 1080637 AUG 1977
3J l n

3 O
89MI

141 POOR G CHUTECREEK NR GRANDV l QQRADO
f t l 1U f f 1 G DV c

H

GAGA RRiFrEEtlbD 33 21 jLj 2

l a

5

3 JAUUGl j 6 1lOO2 2 0

1 1
2 EpOOOORR RG 9 PARACHUTE CREEK AT GRANO VALLEY COtORAOO

uuu i R6ANfBEEK DEBsQ JECQ 9RAiXftg f f i i tQ g 6 OQ

GARFieLD @9 4001 M j V 22 911 623
n

loo POOR R 1 OyFORK L EaUE CO ORAOO
GARFiElD 9095400 392208 108t541 AUG 6 1979 370 109 FAIR if 9 DRY FORKNR DE BEQUE COLORADO
GARFieLD iiis3330 392341 085851 AUG 30 981 871 1 056 FAiFf R 9 WEST SAlTCREEK NR CARBONERA COlOGARFielD iii53330 392327 08585 AUG 31 981 871 168 FA1Fi 6 i Tc EE5 NR CARBONERKcOlORADO

j t n 2l H1 iar
8

FAJ R IR
UO

ti ggGRANO 9041100 Oi 26 062223 MAR 9 rElOPE CREEK NR KREMMl COLORADOdUNNrSoif 0638j iuj 31 1845 7eo iU UNKNOWN R 2 9 FlICK GULCHTRIB TO QUARTZ CREEK NEAR OH COlORADO
n l1 llit 1 i 1 Ql R KNOWN i 6 r e g DO

H NSOAlE 9347200 372912 001070946 sEP
1 J 1 UNKN L

9 MIDOLEFORKPIEDRARIVERNR PAGOSA sPRI COlORAOO
m

LApIATA 9352tlOO 372839 1073235 SEP
n IQ 2520 1 r g B

iXPLATA 935 372300 073430 JUl
1970 7050t 1 72 1 R r L KN CLA PLATA 9382000 37 610 075315 IuN j Ji 138Q9 l 1

OWN t 9 IGHTNER CREEK NEAR DURANGO COLORAOOLAPwA 9362OOCi 371810 1075315MAV 4 1941 1480 1 UNKNOWN R 9 L1GIiNERCREEKNEARDURANGO COlORAQO
1 rdi u6

i1 RR E t O

RAOO

LA P LATA 9363100 370820 1074510 AiIci j957 7 j 9 SALT CREEK NR OXFORD COLORADO
LAPLATA iQQ 3708 IQz Q 1960

n

1f
23 18 7 FAIR R 9 SALT CREEK NR OXFORQCOlQRADOLAPtATk QQ 370820 Jll Q 1Q 1 7r 1 187 GOOD 0 9 SALTCREEK NR OXFORD COLORADO

IAPLATA 100 7oa23 Q Q geT nt 1 r 1 167 0000 ooR
e

9 SAlTCREEKN OXFORDCOlORADOLA PLATA 9363200 370320 1075210 SEP 12 1958 854 221 FA1R if
n

FLORIDA RIVER AT BONDAD COLORADO
LiFilATA 9363200r 1Q Q75209 j 151 i 221 0000 ff 9 FlORIDARNERATBONDAD COLORADO

ri m t l f qAfJ r l i i 6 O
u

IAPLATA 371723 j075223 ocrn 19 1972 080 i 38 4 Goot5 R
n

9 jUNCTIONCREEKATDURANOOCOLORA50
LA PlAtA 371558 i075515 oCT 1 19 1912 810 F l R R e wliOCAT R EKNEAIH5URANOO Coi9RA OOMESA

n

9151700 385136 joa1ss3 Jui 24 971 178 3
on

4 UNKNoWN
MESA 9153270 390950 1084500 SEP 19 1972 39401 141 0000

b 1 QEERgBg TRIBUTARY NR OOMINGUEZ COlO

I
n 1 l r a L e T l r l L I f 1 1 1 S

A k c DO 1 I
MESA I j QQ j 08 859 t f l r J l

n

r
QQQ tn J J itI g gg r 1

iB llfiijl jM liBU J Ljlt j l t l j iOi I J L JJ ii J l I I
JI Ij 5 Li It j 1 1 tlJl

il i iE Ti jFM 179200 3a3 Joasa I 2610 UGOOQ q L j SAlTCREEj NR TEWAtcoLORADO
E 79200 1 1 5813 1lJ 2 050 1L Q

j
LTCR EKNRGATEWAY COLORAD

J
E 384055 085850

i 350POOR DOLORESRIVERATGA AY COLORAOO
lQQ J JUL 11 J Q L1700 J UNKNOWN 1 weSfCREEKNR GATEWAr COLORADO

u t AuG 3 1 L l a i
395 29 j0829QQ iq j j 363Q F t o G 1 EASTCR I 4B HITEW ft QQ

M tLBQ821 l 1 t L LCHNRl sQLO
19091 J 193 1

i
J FAIR G COAL r9ATCAM Q9RAOO

i Ij V lt jij J J I l F3 9I U
I1

3900 1Q JO

j l J 92 f L I J IFAIR I Q l I u NOTHOROUGHFARECREEKN Q RANDlYNC rI9fQ Q oq
ARAl l9J4 iiOO l i i ti 1 u n 1 n I l P iU 6O QRA n

r i l S

R

O l
M9 g M r l 970 1 5 QOQQ B OOL I lygIAT 9RES 0l0RACQMONTEZUMA 9167450 373557 10112944 APR 25 1983 2000 1 83 FAIR G 9 PLATEAU CREEK NR MOUTH NR DOLORES COLORADO
MriNiEiuMA 9370820 370551 1082756 jui 13 i981 3020 i 320 FAiR G 9 MANcosRiIlEiHii rJoHNSONCAN NR OORiffcOLbRAoo
M6NfEilJMA 9i70820 370557 i082756 JUL 13 19111 3020 j jio FAiR R 9 MANCOS fiiVER eLw iojfNSoNCANYONNR CORTEZ COLORADO
MONTEZUMA 937ixi 370200 1084300 jUL 21 1940 1200 550 UNKNoWN G 1 9 MANCOS RiVER NifTOWAOC coloRAllO

P m

MONiEiuMA 9371000370200 1084300 SEP
1

22 1940 4600 1 550 UNKNOWN G 1 9 MANCOS RNERNR TOWAOCOOLORAOO
MONTezuMA 937ioOO 370200 1684300 OCT 1 194i 5300 i 550 UNiNOVoIN G 1 9 MANCOS RivERNRTOWAOC COlORAOO
MONTEZUMA 9371000 370200 1084300 jUl 30 300 1 550 UNKNoWN f R 9 MANCOS FiWERriR TCMlAOC CCiORAOO

Prtlpared by Colorado CI male Center CSU



COUNTY

MONTEZUMA
MON tEiuMi
MoNtEiuMA
MONtEZuMA
MONTeZUMA
MONTezuMA
MONTezuMA
MONTEiuMA
MONTEiUMA
MONTEZuMA
MONTROSE
MONTRosE
MONTRoSE
MONTRoSE
MONTROSE
MONTRosE
MOtHROSE
OURAY

nuBLANCO
Rio BiANco
filO BLANCO
Rio BLANCO

m

Rio BLANCO
Rio BiANco
Rio BLANco
Rio BLANCO
RloaLANCO
Rio BLANCO
Rio BLANCO
RiO BLANCO
RiO BiANCO
RioelANCO
Rio BLANCo
RIO BlANCO
RIO BiANco
Rio BLANCO
Rio BLANCO
Rio BLANCO
Rio BLANco
Rio BLANCO
RIO iiiANeo
SAN jijAN
sAN JUAN
sANJUAN
sAN MIGUEL
SAN MIGUEL
SAN MiGuel
SAN MiGuel
SAN MiGuel
SAN MiGuel
SAN MIGUel
SAN WGUEL
sAN MiGueL
SAN MIGUEL
SAN MIGueL
SAN MiGUEL

IndlrecIMe Ufement

Etlleme Slrnmlow D t Base

STATION lATtlUDE LONGITUDE MONTH DAY YEAR DISCHAAGE TYPE DRAINAGE RATING FIL tl9J p T D JI9 A CCCSTORMlIST
NUMBER AREA

n m

R

93 1000 370139 1084i27 sep 6 1970
ff j

jij r
l

550
l

MANc RlveR NR TOW OC COqRAOO
931 300 372651 1082656 AUG 15 je77 1750 3 443 UNKNOWN 9 MCElMOCREEKTRIB NR CORTEZ COLORADO I

931i492 371846 4083jj38 AUG 24 982 731 3i6 POOR G 9 CREEKAfiMiY32 NR CQRteZ COLORADO
1

t H i t t 1 j r T 1 R 1 2 1 g
jj371500 371900 1084600 Auii 20 1954 280 233 POoR

n r 9 MCElMOCREEKNEAR CORTEZ COLORADO

937isoO 37i923 1084022 AUG f 1932 7fo 2j3 POOR ii
U

iMO ORT JQLORAf Q
93j2iXil i I

1090054Auej 29 1951 1700
n

350UNKNOWN R 9 MCELMOCREEKNR COlORAOQ UTAHLlNE
9372000 371900 000 00 AUG 1 953 459 T 350 UNKNOWN G U s MCELMO CREEK NR COLORADQUTAHSTATE LiNE
9312000 371927 1000054SEP 6 1970 2880

uu

1
P

350 FAiR R 9 MCElMOCREEKNR COLORAQUTAtiUNE
9149450 383319 080243 juY 27 1982 1040 1 102 POOR ij 9 ORY CREEKNifOiAlHE COLORADO

i c A i i
9177000 382125 1084240 AUG S 1956 5490 12 550 UNKNOWN R 9 SAN MIGUei fiwER AT URAVAN COiORAOO

7000 i Q Q p I 1 IQ 8j i R RR I MIGU fuY URAY COLQRAQ9
9179000 362605 1085520 JUL 10 1952 BBS 1 69 5 FAIR ROCPREEK NEAR URANIUM COlORADO

n

iB 1075947 iliL 27 1982 8 oro 1 30 4 pooi G t S OAlCRE5Y liTOF MONTROS Ol O m
9146600 380850 1075500 JUL 29 957 500 7 esliNKNCiWti R 9 PlEAANTVAllEYCREEKNR NOELCOlORAOO
9306007 1 l r j I J ir j 177 FAiR R J CEAff ECRe QW Rii5if OLORft1O

g002 394845 1061100 SEP 3 1977 38 1 151 FAiR M
I

ESTFK Q9L ATMc1ffi J r9 NCQf9 9 lQ

1 jffF i f f 11 tiQ L a 8 J
i LAc QQ

e

3 aeoaeo 4
J 3 9s09 a

l 1 Qa 1j2 sseE p
jl j rr T 06 POOR M

u

9 PiCEANcE CREEK TRlffNEARRiceCANOOCOLOAAOO
3 1971 23 1 487POOR R 9 wiLloWCR EKNjfRIOBiANCO COLORAOO

9300202 395559 108 1859 Jul 24 1977 9 1 rf1 POOR uij tlOR ORA EJiANGE1Y 2QO Q9
9306203 395612 1081753 JUL 24 917 16 T 2s7POOii M iOR O L OJTH QslY COlQ DO

u

2 H f f jIH r e

u

J TK I L
9300230 395537 1382514 SEP 11 1971 245 1

u

28i 13000 M 9 STAKESPRINGSDRAWNR RANGELY COlORADO

1 l n i n 2 tl r u
ELX C6i9

lt jg JGr lfn ti F t n l t tlt n l t P

li I i U ii 1 n f r l tlt iiA
g 6 jtlt I M J JtI AJi R

N

O 6 H C9lC QC

9300255 oioot 10S2402SEP 2t j I 6 1 14 M 9 Yi lL6WCiHiEKNii iNHiTERjvER c6loMoo

li 1 t 2 5J 1 1 tl 1 tif f t tg m
4009 i8i4i7 jui 25 1005 1050 1 UNKNOWN I R Y LWci ieE iLR fJ y C6L9 l9

9358900 375104 107433i SE 5 1970 7sri 1 i1 FAIR R 9 MINERAlCR EEKABV SllVER ON COLORADO
37 900 ioj ooo JUl is hiJa 547 1 UNKNOWN R 1 i 9 CEMENT CREEK NR SttVERTON COLORADO
374827 1074039 SEP 5 1970 3070 1 5i7 GOOD R 9 MINE AAL CR EK Ai 5ILvERTON COLORAoo

i 315446 1083858sep 26 i941 1270 2 180 tJNKNOWN R 2 9 OtSAP POINTMENT CREEK NR CEoAR COlORAbo
9166500 375400 10iheoo JUL 29 1953 1430 4 leo UNKNOWN G 1 9 OlsAPpouiiMENTCREEK NR ce6AR COLORAOo
i 1 j JUL 12 1954 183 1 167 GOOD 9 DISAPPOINTMENTCREEKNR cEDAR ceiLORAOO
6B Q Lt

I

1Q605 i 190t UNKNHOWNQ R
I L j Qjfffi f eEKR 9 Q Q

9168500 375446 1083858JUl
I Q fEQ M I B 5 NRI Q l QLOR

9i68700 380133 100451 sep 1970 215 3 13 UNKNijijN l i QL 9 U T C fEK TRIINR 95 QC COlQ P9

I I r i oo i 4 ips7 1390 335 FAIR R EtIJ EK NR F fREEK Cq ORAOO n u

I
900 q ill r 1 JBITACEEKffl NOwooQ fQ Q n

H j J
I tQ 6i t 53 UNKNOWN t m t i fB B QB Q C Qh9RA m u

1 oo I ea
n

AUG
QtQ CRE URIT COLOR

u

23 1977 1250 23 5 33 UNkNOWN 1 h DEAD e NATU r l COLQ Q9 n
9175000 380532 1083717SEP5 970 60 1 859 POOR R I DRY CREEK NR NATURITA COLORADO
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Indirect Measurements

Extreme Streamflow Data Base

IExtreme Precipitation
Note Indirect Data Cutoff After Storm No 217

USBR

Storm Storm Name State Storm Date Reaion Tvoe Lat Lono Maximum PreciD Remarks Storm File

Huge flood on N Fork and Poudre
20 Livermore8Boxelder CO May 20 21 1904 2 LC 4059 105 11 8 at Boxelder River

449 108 hrs Cascade heavy Ft
34 Cascadel SW CO CO SeDI 3 7 1909 3 GLC 37 40 107 48 2 9 24 hrs Cescade CO Ranae rains flood on San Juan River X

Huge flood thru Pueblo but flooding
58 Penrose CO June 2 6 1921 2 GLC 38 27 105 D4 9 00 72 hrs Silver Lake CO lhrouahout E CO X

Missouri Canyon near Masonville
65 Missouri Canyon CO June 15 1923 2 LC 40 26 10513 2 50 In 3D minutes flood Buckharn Creek

Major flood came down Purgatory
72 Trinidad CO Julv 19 22 1925 2 LC 37 10 104 30 Est 5 in 40 min Wof Trinidad River

Cloud burst near Idledale signW
86 Bear Creek CO Julv 7 1933 2 LC 39 38 105 15 Unknown floodina

Intense rains of 3 9 overnight upper
87 Cherry Creek CO Auaust 2 3 1933 1 2 LC 3939 104 51 3 90 1 day Calhan basin 6500 7500 ft
88 Kassler CO Sept9 11 1933 2 G 393D 105 06 3 98 24 hrs Kassler Flooding in Denver X

Sheets of water caused flooding in
89 Puraatorv River CO Sept 15 1934 1 LC 37 10 103 52 Unknown Purgalory basin
94 Pitkin CO July 17 1936 3 LC 3836 106 32 1 8 75 minutes Pitkin CO

Local cloud burst caused flooding on

or I I ffr r N 1 1 7 lOl a 0 17 ole lnr11 11 U

WI VI
s a

1
W

I
L

I I
I artsn reek
7 6h U I

I I I I I I I I I
isnesr 1f10ri SOn severe

I Iflooding several F R streams mostly
102 West SloDe Front Ranae CO Aua 31 SeDt 4 1938 2 5 GLC 3957 105 21 8 57 48 hrs Waterdale CO SeDt2 X

Local cloud burst caused flooding at
104 near Gatewav CO Julv 16 194D 5 LC 3842 10856 1 41 2 days Colorado Nil Mon Wesl Creek X
107 Rico CO Sept 18 23 1941 3 G 37 41 108 02 3 85 Rico CO X
125 Fort Collins CO May 30 1948 2 GLC 4D 35 105 05 9 CY near Fort Collins 8 hrs 2 33 24 hrs Box Ranch CO X

6 0 less than 2 hrs near Golden

126 near Golden CO June 7 1948 2 LC 39 44 1D5 14 12Dm 2am 1 61 1 day Hawthorne
129 Eastern Colorado CO June 4 7 1949 1 GLC 3806 102 39 4 70 1 day Lamar Flash floods and hail over CO

4 7 in area with severe hail high
131 Southeastern CO CO Mav 14 15 1951 1 GLC 37 17 102 37 7 05 1 day SDrinofield 8S wind 1 death

12 48 hrs al Redslone Creek and 6 06 48 hrs Fort Collins local
133 Redstone Creek CO August 2 3 1951 3 LC 40 26 105 13 near Belvue flooding X

Heavy rains and flooding from tropical
Central Arizona fZ Auoust26 29 1951 34 12 11220 13 55 Crown King storm total hurricane

I I I I I
Wrav CO September 7 1951 40 04 102 13 1 25 Wray 3 02 at Yuma West and south of Wrav 6 reoorted

137 Cucharas Dam CO July 11 1953 2 LC 47 44 104 36 3 40 1 hr 4 03 storm total 320 1 day Doherty Ranch

6 1CY 1 day Rye 13 in New Mex
many other stations 2 5 Arkansas

138 Rye CO May 18 20 1955 2 G 37 55 10456 River flooding X
Lots of rain Denver area and W Slope

140 Enolewood CO July 3D Aug 3 1956 2 LC 3939 10454 12 in 5 days 5 mill flood damage local damaging floods

Prepared by Colorado Climate Cenler CSU



Indirect Measurements
Extreme Streamflow Data Base

USBR

Storm Storm Name State Storm Date Reoion TVDe Lat Lono Maximum Precip Remarks Storm File

Mav 8 12 1957
Many 3 5 totals 4 04 1 day 2 million in flood damage snow in

142 Colorado CO 2 34 G 40 10 lD5 04 Lonnmont mtns 1 36 Asoen 8 snow 3 deaths

143 Akron CO Julv 26 1957 1 LC 4009 10309 5 50 1 dav Akron hall maior damane in area X

Kiowa Creek CO Julv 30 1957 3921 104 28 5 45 45 minutes Kiowa Creek minor roadJbridae damane

665 from 7 8 pm at WrayNernon
151 Wray CO JulY 17 1962 1 LC 40 04 10213 flash flooding No extreme DreciD reDOrls found in CD

Aunust 31 1963

Severe flooding Ruby canyon train

154 Rubv Canvon CO LC 3852 106 58 No extreme DreciD found in CD derailed
3 5 in Kiows Bent Prewers and

155 Lamar CO Mav 29 30 1964 1 GLC 3804 102 37 5 641 day Lamar Baca CDunties local floodinn

Huge stann at Breckenridge massive

15J Plum Creek CO June 1320 1965 1 24 GLC 3905 lD4 20 15 17 48 hrs Holly wideDsread flood X

Denver flooding 3 3 3040 min In

165 Denver CO Julv25 1965 2 LC 39 46 104 53 2 05 DenverAP 1 99 30min Aurora

Aunust 11 1968

Cloudburst flooding in Rio Grande

177 Sarnents CO 3 LC 3824 106 26 74 Saraents Vallev 10NW DeBeoue

5 35 24 hrs Jones Pass 2E 13 05 11 27 Morrison continuos rains local

179 Bia Elk Meedow CO Mav 4 8 1969 24 G 40 16 105 25 96 hrs near Boulder floodinn rDadlbuildina damane X

8 00 Stratton 3NE 11 1 30aftn

183 Stratton 2NE CO Aunust 22 1969 1 LC 39 18 102 35 damaaina wind and hail 2 DeoDle drowned flash flood

4 6 12 hrs same locations

188 SDuth Western CO CO SeDt 4 6 1970 3 G 3748 lD740 5 00 48 hrs Palisade Lakes widesDread floodinn X

193 SW Colorado CO Oel 19 20 1972 3 5 G 3719 lD750 5 00 48 hrs Duranao CO Heavv rains floodino X

6 est near Kiowa S Platte River

5 31 near Broomfield 31 hrs many 1 flooding 4 24 24 hrs Palmer Lake

194 Front Ranae CO Mav 5 6 1973 2 G 3955 105 06 5 totals along F R flash flood in Denver X

12 24 hrs Big Thompson Canyon Ferocious flash flood most rain in 3 6

198 Bia ThomDson Canyon CO Jul 31 Aua 1 1976 2 LC 402S 105 26 near Orake hours 256 dead X

202 Grand Junction CO sent 7 1978 3 5 LC 3907 108 32 Est 2 4 rain localized Flash flood road swentawav
16 63 10 deys Crown King NW of Heavy snows rains in western CO

Phoenix 312 Central Basin WhRe esp San Juan Mlns 4 9 totals for 10

Arizona AZ Feb 13 22 1980 3412 11220 Basins days

205 CriDDle Creek CO Aunust8 1980 2 LC 38 45 105 11 5 00 3 hrs CriDDleCreek 2 1 hr Leke Goorne
4 52 1 day Trinidad AP caused train

207 Friiole Creek CO Julv 3 1981 1 2 LC 37 15 104 20 Est 16 in Friole Creek about 4 hrs wreck floodina X

92 12th 83 13th Glenwood

Glenwood SDrinos CO Julv 12 1981 40r6 LC 39 31 107 19 Sorinos 2 1 hr mudslides homes damaned

210 1rinidad co Auoust 11 1981 2 LC 37 15 10420 4 20 1 day Trinidad CO

2 Prepared by Colorado Climate Center CSU
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INDIRECT DISCHARGE MEASUREMENTS IN COlQRAOO
SORTED BY STORM NUMBER
SlamsJh MOdi htOshed

COUNTY STATION LATITUDE lONGITUDE MONTH DAY YEAR DISCHARGE TYPE DRAINAGE RATING FilE NOTE PART DESCRIPTrONIlOCATION eeeSTORM liST COMMENTS
NUMBER AREA NUMBER

FTlIS SQMI

LARIMER 6152000 403955 1051310 MAY 20 19 57200 1 1055 UNKNOWN 6 CACHE LAPOUDRE RNER AT MOCNR FORTCOLLINS COLORADO 20

LAS ANIMAS 7124500 311010 1043030 SEP 6 909 13300 196 UNKNOWN P 7 PURGATOIRE RIVER AT TRINIDAD COLORADO 341ffnR SW
PROWERS 1133000 380611 1023701 JVN 5 1921 130000 19780 UNKNOWN 7 ARKANSAS RIVER AT LAMAR COLORADO 5801t1

LARIMER 6739500 402715 1051150 JVN ts 1923 10500 1 131 UNKNOWN 2 BUCKHORN CREEK NEAR MASONVlllE COLORAOO

LAS ANIMAS 7124500 3710 t043110 JVL 22 1925 3000 795 UNKNOWN P 7 PURGATOIRE RNER AT TRINIDAD COLORADO 72
JEFFERSON 6110500 393911 10511 2 JVL 7 1933 8110 1 UNKNOWN 2 BEARCREEK AT MORRISON COLORADO 86
DOUGLAS 392000 10 4500 AVG 1933 30000 175 UNKNOWN 12 CHERRY CREEK AT CASTLEWOOD DAM COlORADO 87

DENVER 6714000 394535 1050010 SEP 1a 1933 22000 UNKNOWN R 2 SOUTH PLAHERNER AT DENVER COlORADO

JEFFERSON 6719500 394505 1051 55 SEP 1933 1 99 UNKNOWN 2 CLEAR CREEK NR GOLDEN COlORADO

OTERO 7126500 374400 1032900 SEP lS 1934 000 1 2900 UNKNOWN 1 7 PURGAT NINEMILE DAM NR HIGBEE COLORADO 69
SAN JUAN 314900 1074000 JVL 1936 5 1 UNKNOWN 12 VERTON COLORADO
PUEBLO 1115500 38 1042800 JVL 1936 266 0 2 1673 UNKNOWN P 1 7 NDERClfFFE COLORADO 95T
ARAPAHOE 6711500 393908 1050151 SEP 2 1938 2610 1 260 UNKNOWN 2 UTHATSHERlOAN COLORADO 102

JEFFERSON 6110500 393911 1051142 SEP 2 1638 6200 1 UNKNOWN 2 BEARCREEKAT MORRISON COLORADO 102

MESA 364600 1085300 JVL 16 1940 11700 1 23 UNKNOWN 1 WEST CREEK NR GATEWAY COLORADO

LAPLATA 9365500 311720 1080205 SEP 22 1941 1880 1 37 UNKNOWN 2 LAPLATARlVER AT HESPERUS COLORADO 10l
MONTEZUMA 9311500 371900 1084000 SEP 22 1941 4540 233 UNKNOWN 12 MCELMO CREEK NEAR CORTEl COLORMO 1071
LARIMER 6739500 402715 1051150 MAY 30 1948 50 1 UNKNOWN UCKHORN CREEK NEAR MASOrMLLE COLORADO 125

JEFFERSON 394545 1051320 JVN 7 1946 1 11 UNKNOWN 2 TUCKER GULCH AT GOLOEN COLORADO 12

BOULDER 6142000 401530 1051215 JVN 1949 500 1 UNKNOWN LITTLE TOMPSON RIVER NEAR BERTHOUO COLORADO 12
LARIMER 6141000 402300 105140 JUN 19 9 30 15 POOR COTTONWOOD CRfEKNR PiNEWOOD COlORADO 29
BENT 7128000 315500 1031600 JVN 5 19 9 26100 2 3316 UNKNOWN P 7 PURGATOIRE RIVER AT HIGHLAND DAM NR LAS ANIMAS COLORADO 29
BENT 7129500 36 103Q400 JVN 5 19 9 11 1 5 UNKNOWN P 7 RULECREEK NR CAD COlORAOO 29

FREMONT 36231 1050657 JVN 19 9 6420 UNKNOWN P 7 COALCREEK AT FLORENCE COLORADO 29
OTERO 1126500 314400 1032900 JVN 5 19 9 26 00 2 2900 UNKNOWN P 7 PURGATOIRE RIVER AT N1NEMILE DAM NR HIGBEE COLORADO 129
OTERO 7121000 375720 1034320 JVN 19 9 1300 1 UNKNOWN 2 7 TIMPAS CREEK NR ROCKY FORD COLORADO 129

PROWERS 380326 1020701 JVN 1949 1830 1 UNKNOWN 7 HOLLY DRAIN AT HOLLY COLORADO 1291

PROWERS 380509 1023146 MAY 15 1951 27500 1 226 UNKNOWN P 7 CLAY CREEK NR LAMAR COLORADO

PROWERS 380140 1020820 MAY 15 1951 000 1 817 UNKNOWN P 7 TWO BUTTES CREEK NR HOlLY COLORADO
PROWERS 380300 1020700 MAY 15 19 1 5000 1 UNKNOWN P 1 7 WILD HORSE CREEK NR HOLLY COLORADO 131

PROWERS 380230 1022030 MAY 15 65 16 UNKNOWN P 7 WOLF CREEK NRGRANADA COLORADO
ARAPAHOE 393906 10 5909 AVO 95 200 UNKNOWN 6 LITTLE DRY CREEK ENGLEWOOD COLORADO 133
ARAPAHOE 39 016 104055 AVG 1951 11000 1 UNKNOWN 2 6 MIODLE BlJOU CREEK HR DEER TRAIL COLORADO 133

ARAPAHO 394303 10 3 3 AVG 1951 00 UNKNOWN 2 6 WEST BIJOU CREEK NR BYERS COLORADO 33

BOUlDER 00 53 105111 AVG 1951 5700 UNKNOWN DRY CREEK NRNIWOT COLORADO 133
BOULDER 67 2500 400700 1051600 AVG 1951 765 1 6 FAIR LEFTHANDCREEK NEAR eOuLDER COLORADO 133
LARIMER 6141500 402355 1050610 AVG 1951 19000 1 515 UNKNOWN 6 BIG THOMPSON RNER NEAR LOVELAND COLORADO 133
LARIMER 402300 10501 6 AVG 195 11400 UNKNOWN 6 BIG THOMPSON RNER NEAR LOVElAND COLORADO 133
LARIMER 6739500 402715 105150 AUG 1951 131 POOR BUCKHORN CREEK NEAR MASONVILLE COLORAOO 133
LARIMER 1050800 AVO 1951 2000 UNKNOWN 12 CACHE LAPOUDRE RNER AT LAPORTE COlORADO 133

LARIMER 6740000 02220 1051335 AVG 1951 1 UNKNOWN CHIMNEY HOLLOW ORY CREEK NEAR PINEWOOD COLORADO 133
LARIMER 6741000 402300 1051430 AVG 195 26 15GQOD 6 COTTONWOOD CREEK NR PINEWOOD COLORADO 133
LARIMER 403715 1051045 AVO 19 1 1 UNKNOWN 6 DRY CREEK ABV aELLVIEW CO ORADO 133
LARIMER 6740500 02210 1051715 AUG 1951 50 2 3 POOR RATTLESNAKE CREEK NR PINEWOOD COLORADO 1331

LOOAN 03424 1032056 SEP 7 1951 12600 POOR 2 PAWNEE CREEK NEAR LOGAN COLORADO 133
MORGAN 402240 103332 SEP 7 1951 00 2 UNKNOWN ANTELOPE CREEK NEAR SNYDER COLORADO 133

MORGAN 402238 1033736 SEP 7 1951 00 POOR DEADHORSE CREEK NEAR SNYDER COLORADO 133

WELD 6753500 404600 10 4725 AVO 1951 239 199 UNKNOWN 2 5 LONETREE CREEK NR NUNN COlORADO 133

WELD 401029 1045847 AVG 18 1 6200 UNKNOWN 2 ST VRAlN CREEK NR LONGMONT COLORADO 133

LASANIMAS 7126000 371130 1040730 JVL 1953 6230 1 1320 UNKNOWN P 7 PURGATOIRE RIVER NR ALFALF COLORADO 1371

OTERO 375955 1033513 JVL 95 300 87 FAIR R 7 CROOKED ARROYO NR LAJUNTA COLORADO 1371

OTERO 7121000 375720 1034320 JVL 12 1953 10000 1 UNKNOWN 7 TIMPAS CREEK NR ROCKY FORD COLORADO 1311

PUEBLO 1116000 36 1042600 JUL 1653 33 0 1613 UNKNOWN 12 HUERFANO R BLW HFNO VLY DAM NR UNDER CliFFE COLORADO 1371

BENT 1124000 380508 1031250 MAY 20 1955 000 14411 UNKNOWN P ARKANSAS RIVER AT LASANIMAS COLORADO 136

BENT 7128000 375500 1031800 MAY 20 1955 13400 12 3318 UNKNOWN P 7 PURGATOIRE RIVER AT HlGHlANDQAMNR lASAN MAS COLORADO 13 PnkOhtre l
BENT 7129500 eoaao 1030400 MAY 19 1955 810 1 UNKNOWN P 1 7 RULECREEK NR CAD COLORADO

371000 ltl356n MAY 9 955 35 GOOD 7 AtKAtI AtROVO Nt 1 RIt CHEt COLORAJO 38
370730 10 3859 MAY 19 1955 50 1 28 UNKNOWN P 7 BURROCANYON AT MADRID COLORADO

lAS ANIMAS 373310 1033100 MAY 19 1955 3170 1 UNKNOWN P 7 CHACUACO CREEK NRLAJUNT COLORADO

LAS ANIMAS 371112 10 1943 MAY 1955 11 0 2 123 UNKNOoVN P I CHICOSACREEKN OO 13

lAS ANIMAS 370911 1043222 MAY 19 1955 40 1 10 UNKNOWN P 7 COLORADO CANYON ORADO
LASANIMAS 311145 1041036 MAY 19 1955 375 1 UNKNOWN P 7 DRAW NO 2 AT u TRINIDAD COLORADO

1043045 MAY 1955 02a 1 4 UNKNOWN P 7 GRASPMCKARROYO NR COLORADO 38
371215 1042710 MAY 19 1955 1960 16 UNKNOWN P 7 GRAY CREEK NR TRINIDAD COL 00 13

LAS ANIMAS 370100 1042845 MAY 19 5 5 UNKNOWN P 7 JOECREEK NR MOREL Y COLORADO
lAS ANIMAS 370720 1043520 MAY 96 04 UNKNOWN P 7 LONG CANYON NR SOPRIS COlORADO 38

iAS ANIMAS 371Wi 1041100 MAY lOT 1 UNKNOWN P 7 NO 1 DRAW A1 U S HIGHWAY 160 NEAR TR NIDAD COLORADO
m m

1955

tAS ANIMAS 371200 1042900
I

9 19 5 9000 UNKNOWN P 7 POWEll ARROVO NR ELMORO COLORADO 138
LAS ANIMAS 370610 104 548 9 1955 1190 2 30 UNKNOWN P 7 PURGATOIRE R ABV LORENCITOCANYON NR STON COLORADO 13MAY

LAS ANIMAS 370732 1044150 MAY 19 55 00 55 UNKNOWN P 7 PURGATOIRE RIVER AT DIVERSION DAM AT VALDEZ COLORADO
iAS ANIMAS 310902 1043230 MAY 1955 00 166 UNKNOWN P 7 PURGATOIRE RNER AT JANSEN COLORADO 138
LAS ANIMAS 370828 1043553 MAY 19 1955 9000 2 91 UNKNOWN P 7 PURGATOIRE RIVER AT LOPEZ ONERSION DAM COLORADO

Pr ll by Co condo ClmIlle Cter CSU
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COUNTY STATION LATITUDE LONGITUOE MONTH DAY YEAR DISCHARGE TYPE ORAlNAGE RATING FILE NOTE PART OESCRIPTIONIlOCATION CCC STORM LIST COMMENTS

NUMBER AREA
NUMBER

FT3IS saM

LAS ANIMAS 371712 1041842 MAY 19 1955 37900 24 1015 GOOD P 7 38

LASANIMAS 7126000 371130 1040730 MAY 19 1955 00 1320 UNKNOWN P 38

LASANIMAS 310653 1043118 MAY 19 1955 00 61 FAIR P 38

LAS A JO 10 Y 02 UNK N COLO 00

lAS ANIMAS 370756 1043634 MAY 19 1955 37 UNKNOWN P 38

tAS ANIMAS 1125500 311110 1040150 MAY 19 1955 15500 160 UNKNOWN P
38

LAS ANIMAS 310125 104452 MAY 19 95 1460 J6 GOOD P 7

OTERO 7119500 380528 1035852 MAY 19 1955 17000 24 1125 UNKNOWN P 7

OTERO 1126500 394400 1032900 MAY 1955 80000 2900 UNKNOWN P

OTERO 314225 1032420 MAY 19 1955 5660 291 UNKNOWN P 7 38

PROWERS 380509 1023148 MAY 20 95 a 228 UNKNOWN P 7 38

PROWERS 380230 1022030 MAY 20 19 1420 116 UNKNOWN P 7

PueBLO 1116000 80000 1042300 MAY 19 1955 11300 1673 FAIR P 7

PUEBLO 380112 1044331 MAY 19 1955 43 UNKNOWN P 7

PUEBLO 7108500 381220 1043140 MAY 19 1955 20600 468 UNKNOWN P 7 38

ARAPAHOE 6712500 393618 1044919 JUL J1 1956 5310 360 UNKNOWN R 14

ADAMS 394552 1044937 MAY 1957 t13FAlR R NR AURORA COLORADO

ADAMS 394600 1045000 MAY 1957 1660 113 FAIR R 14

ARAPAHOE 394332 1044904 MAY 1957 0400 36 UNKNOWN R 142

DENVER 394648 1045404 MAY 1957 800 181 UNKNOWN R

ELPASO 6757600 390400 1043455 JUt 30 1957 5250 GOOD R

YUMA 395338 1021340 JUt 17 1962 17800 250000 R 19

MESA 9163500 390900 10851QOAUG J1 96 7000 17 UNKNOWN G 12 19

ELPASO 1103700 385117 1045239 MAY 29 96 672 102 FAIR P 7 1551

ADAMS 394018 1040552 JUN 17 96 14 190 FAIR R 59

ADAMS 394524 1044904 JUN 96 13400 113 GOOD R
19

ADAMS 394952 1045653 JUN 17 96 18 4598 FAIR R 59

ADAMS 6720500 395512 1045218 JUN 17 96 29600 4713 UNKNOWN R 59

ARAPAHOE 6712500 393542 1044844 JUN 96 J9900 336 UNKNOWN R 59

ARAPAHOE 393700 1040300 JUN 17 1965 274000 302 FAIR R 59

ARAPAHOE 6158300 394454 1042446 JUN 18 96 24900 236 POOR R 59

ARAPAHOE 393635 1044835 JUN 1965 14100 1J 22 GOOO R 59

ARAPAHOE 6710000 393710 10501 0 JUN 96 110000 3069 UNKNOWN R

ARAPAHOE 394332 1044904 JUN i 96 36 UNKNOWN R
59

8 f Uq15 394223 jQi 407 l
L

17 1965 800 211 FAIR R IS

IllNVER liit605 1045300 JUN iii 965 8900 161 FAiR R
IS

DO UGtAS 392ii1 iij5225 JUN 16 96 126000 1 108 POOR R

DoUGLAS 6709500 392904 1050007 JUN 96 1 4ooo 302 UNKNOWN R

UGLAS 392230 1045135 JUN 26 1 108 POOR R

ElPASO 6757600 390400 1043455 JUN 17 96 2310 GOOD R 1591

ElPASO 6751100 390618 1043331 JUN 17 96 2600 GOOD R 597

El8ERT 6758000 391235 1043200 JUN 17 96 800 29 GOOD R
1591

ELBERT 6158200 392000 1042900 JUN 17 1965 19700 H1 UNKNOWN R 1591

ELSERT 61511SO 390920 1043116 JllN 96 2010 GOOD R 1591

ELBERT 6757800 391003 1043114 JUN 11 96 1270 FAIR R 1591

ELBERT 391600 1042000 JUN 1965 67200 86 POOR R 1591

EL8ERT 6758joo 391238 1043216 JUN 1965 20000 36 FAIR R 1591

lOGAN 403700 1032100 JUN 5 96 35200 629 FAIR R 1591

LOGAN 6160000 402424 1032758 JUN 18 1965 123000 16852 FAIR R 1591

MORGAN 00800 1033500 JUN i 1965 24300 946 GOOD R 1591

MORGAN 401511 1035800JUN 18 1965 466000 1314 POOR R
1591

MORGAN 6756500 401920 1035515 JUN 96 oaa 13245 UNKNOWN R
1591

SEDGWICK 6764000 405846 1021515 JUN 20 96 27600 23138 UNKNOWN R 1591

WELD 403800 1043000 JUN IS 96 5340 73 FAIR R 1591

WELD 404300 1041400 JUN IS 4000 633 POOR R 1591

WELD 6753500 404600 1044725 JUN 14 96 5810 1J 199 FAIR R
1591

WELD 404500 10J48ooJUN 14 96 6280 82 GOOD R 1591

WELD 404200 1033900 JUN 15 96 26 00 381 GOOD R 1591

llACA 372600 1023100 JUN 17 13200 113 FAIR P 7 1591

llACA 371900 1023600 JUN 17 1965 1330 106 UNKNOWN P 7 597

llACA 313800 1023700JUN 17 96 2600 453 GOOD P 7 1591

BENT 380523 1031824 JUN 96 600 589GOOt P 7 1591

BENT 1124000 360508 1031250 JUN 19 1965 22100 14417 GOOD P 1591

BENT 1131000 380340 1025505 JUN 1965 37600 131 GOOD P 7 1591

BENT 380504 1032110 JUN 5070 2J 1300 POOR P

BENT 7128500 380202 1031200JUN 18 1965 62500 3503 UNKNOWN P 7 15

BENT 7129400 374900 1031100 JUN 96 276000 435 FAIR P 13 7 59

ElPASO 90500 1041100 JUN 96 60700 49 FAIR P 7 IS

ELPASO 384225 1042325 JUN 17 96 141000 353 GOOD P 7

ElPASO 390105 1l43200JUN 17 10400 16 FAIR P 7
59

ELPASO 7105800 384346 1044400 JUN 14 96 2880 488 GOOD P 7 1591

ElPASO 3114320 1043845 JUN 96 124000 54 FAIR R 7 15910l1te1

ElPASO 38S125 1045231 JUN 96 IS 21 FAIR P 1597

HAMilTON 11375O 380133 020100 JUN 96 S8000 25410 POOR P 7 1597

AS ANIMAS 311000 1035700 JUN 96 600 35 GOOD P
IS 7

AN AS 70730 38 9 JUN 1 A

eplred by CatcndoOrnate eerier CSU
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OV ITY ilATlON AIIlUPJ oL mYPE ONW aM YEAR QISfllARGE TYPE DRAINAGE RATING FILE NOTE A n OESCRIPT1ONlQf TIQN m CCC STORM LIST COMMENTS
NUMBER AREA NUMBER

FTJIS SQMI
S ANIMAS 373111 1033606 JUN 17 85 38900 1 387 GOOD 7 CHACUACO CREEK NR LAJUNTA COLORADO 1591

LAS ANIMAS 310538 1043119 JUN 17 96 1720 GOOD 7 CLEAR CREEk NRSTARKVlllE COlORADO 1591LAS ANIMAS 1125100 371200 1041140 JUN 17 1965 00 GOOD 7 FRIJOLE CREEK NEAR ALFALFA COLO ADO 1591
lASANIMAS 370904 043045 JU 17 96 4 FAIR 7 GRASMACK ARROYO NR TRINIDAD COLORADO 1597
LAS ANIMAS 371215 1042710 JUN 17 96 3540 1 t6GOOD 7 GRAY CREEK NR TRINIDAD COLORADO 1591LAS ANIMAS 370100 1042e45 JUN 17 96 760 3 POOR 7 JOE CREEK NR MOREL Y COLORADO 97
LASANIMAS 370720 103520 UN 17 85 I 10 FAIR 7 lONGCANYONNR SOPRIS C01ORADO 1591
LAS ANIMAS 370lloo 045100 JUN 85 1920 210 GOOD R 7 NORTH FORK PURGATOIRE AT WESTON COLORADO 97
LAS ANIMAS 370800 1Q44800 JUN 17 196 JOOO 381 UNKNOWN P 7 PURGATOIRE RABV LORENClTO CANYON NR WESTON COLORADO 1591LAS ANIMAS 1124500 iHffir JUN 17 196 15700 765 GOOD P 7 PURGATOIRERIVERATTRINIDAO COLORADO 1591LAS ANIMAS JUN 1965 0900 1015 GOOD P 7 PURGATOIRE RIVER AT U S HIGHWAY 350 BRIDGE COLORADO t591
LASANIMAs 7f OOO 37f130 f040130 JUN 965 27300 1320 GOOD 7 PURGATOIRE RIVER NR ALFA1F COLORADO 1591
LASANIMAS 7125000 311450 1042350 JUN 965 20000 857 POOR P 7 PURGATOIRE RIVER NR HOEHNE COLORADO 1591
LASANIMAS 372t30 1041842 JUN 1965 47100 1935 FAIR P 7 PURGATOIRE RIVER NR THATCHER COLORADO 1597
LASANIMAS 370653 1043118 JUN 17 965 81 FAIR P 7 RATON CREEK AT STARKVlLlE COlORADO 1591
LASANIMAS 370030 1042650 JUN 16 965 46 5 FAIR P 7 RATON CREEl NR MORLEY COlORADO 1591LAsANIMAS 310156 t043634 JUN 965 0 37 UNKNOWN P 7 REillYCANVON AT COKEDAlE COLORADO 1591
LASANIMAS 7t255OO 311110 1040750 JUN 965 1000 FAIR P 7 SAN FRANCISCO CREEK NR ALFAlF COlORADO 1591
LASANIMAS 370100 1041200 JUN 17 965 7960 32 GOOD P 7 SAN ISIDRO CREEK NR RINCHERA COLORADO 97LAS ANIMAS 370725 1044525 JUN 17 96 630 36 UNKNOWN P 7 SARCllLOCANYON NR SEGUNDO COlORADO 1591LAsANIMAS 1045100 JUN 16 1965 1340 GOOD P 7 SOUTH FORK PURGATOIRE RIVER AT WESTON COLORADO 1591LAS ANIMAS
f

31074 t0400 JUN 17 965 500 FAIR P 7 TRINCHERA CREEK NR TR1NCHER COlORADO 1591
LINCOLN 385100 1033200 JUN 17 965 31tO 8 FAIR P 7

SOUIREEK
NR KARVAl CDLORAOO t591

OTERO 1119500 380528 1035852 JUN 965 11400 1125 FAlR P 7 R FOWlER COLORADo 1591
OTERO 1119700 380735 1035640 JUN 965 43200 00111 UNKNOWN P 7 ARKA ER AT CATliN DAM NEAR FOWlER COLORADO 1591
OTERO 380138 1034130 JUN 965 31610 UNKNOWN P 7 ARKA ER AT S INK COLORADO 597
OTERO 374115 103210 JUN 1965 000 291 FAlR P 7 SMfT NR NlNAVIEW OlORAOO 1591
OTERO J8II040 1033830 JUN 17 965 21480 GOOD P 7 TlMPASCR EKATMOUTHNR SWlNK COLORADO 1591
PROWERS 380115 1022850 JUN 17 965 3800 2840 FAIR P 7 BIG SANOY CREEK NR LAMAR COLORADO 1591
PROWERS 380044 1023426 JUN 96 1 213 FAIR 7 CLAY CREEK NR LAMAR COLORADO 1591
PROWERS 315920 1021650 JUN 17 5 19 FAIR P 7 GRANAQA CREEK NR GRAN COLORADO 1591
PROWERS 380425 1012615 JUN 17 5 0800 29 GOOD P 7 SMITH ARROYO NR GRANADA COLORADO 1597
PROWERS 380140 1020820 JUN 17 1965 182000 817 GOOD P 7 TWOBUTTES CREEK NR HOllY COlORADO 1597
PROWERS I 80245 1020105 17 965 272 UNKNOWN P 7 WlLOHORSECREEKATHOLLY COLORADO 1591
PROWEHS 380156 1023107 96 2000 41 FAIR P 7 W1LLOWCASEK NR LAMAR COLORADO 1591
PROWERS 315705 1022605 JUN 17 965 35300 63 FAIR P 7 WOLF CREEk NR GRANADA COlORADO 1591
PUEBLO 1111000 381054 1040940 JUN 1965 3100 9345 FAIR P 7 ARKANSAS RIVER NR NtpESTA COLORADO 1591
PUEBLO 381442 1042036 JUN 1965 104000 1157 POOR P 7 ARKANSAS RIVER NR NORTH AVONDALE COLORADO 1591ilUEBlO 11OS 00 381633 1043909 JUN 965 41000 8 GOOD P 7 FOUNTAIN CREEK AT PUEBLO COLORADO
ARAPAHOE 611t5OO 393908 1050151 JUL 25 965 2900 5 260 UNKNOWN R 0 BEARCREEK AT MOUTH AT SHERIDAN COLORADO 105
SAGUACHE 380431 1054546 AOO 8 120000 R RITOAlTOCREEKNEARMOlFAT COLORADO H7
BOULDER 400608 1052033 MAY 7 96 1970 19 GOOD R JAMES CREEK AT MOUTH NR JAMESTOWN COLORADO 178J FfRSON 111000 3931221 1051113 MAY 7 1969 2130 8 FAIR R TURKEY CREEK NR MORRISON COLORADO II
YUMA 6825500 393432 1021506 AUG 23 I 26 POOR R 0 lANDSMANCREEl NR HALE COLORADO 1e31
YUMA 6821400 395424 1021608 AUG 23 969 80 1 11 UNKNOWN L 0 NORTH FORK BLACK WOLF CREEK NRVERNON COLORADO 1831
YUMA 6825000 393659 1021432 AUG 23 1900 1300 GOOD R SOUTH FORK REPUBLICAN RIVER NR lDAl COLORADO 1831
OTERO ii21500 38001a 1033918 AUG 96 2169 96 GOOO R

C
7 TlMPAS CREEKAT MOUTH NEAR SWINk COLORADO 18 1

PROWERS 1134300 315230 1022854 AUG 23 969 7860 16 UNKNOWN L 7 WOLF CREEK NR CARLTON COLORADO 183
MINERAL 8211500 374600 1064950 SEP 0 1910 660 780 UNKNOWN P 8 RIO GRANDE AT WAGCNWHEEL GAP COLORADO t681
ARCHULETA 9339900 372325 1065025 SEP 0 1910 1710 64 POOR R 8 E FK C EEKNR PAGOSASPGS COLORADO t881
ARCHULETA 9340000 3722tO 1065330 SEP 0 1970 060 87 GOOD R E FK SAN JUAN SPRGS COLORAOO 1881
ARCHULETA 310440 1064834 SEP 0 1970 13 14 GOOD R LITTLE NAVAJO CHROMa C LORAOO 1881

ETA 9349500 311320 1072132 SEP 1910 1 371 POOR PIEDRA COlORADO
AACHUI ETA 9 43000 311246 1064138 SEP t910 2500 23 58 GOOD R RIO BlAN SPRINGS COLORADO

pA 9342 00 311558 1070031 SEP 0 t970 6580 8 GOOD R SANJUANR ERATPAGOASPRINGS COLORADO

b ES
9149500 364431 1080449 SEP 0 1910 50 1129 FAIR 8 UNCOMPAHGRE RIVER T DELTA COLORADO

374142 1085126 SEP 5 1910 00 11 POOR R 9 BIG CANYON CREEKNR DOVE CREEK COLORADO
S 9165000 313820 1090335 SEP 0 1910 1930 05 GOOD R OOtORESRIVERSElOWmco COtoRADO

DOLORES 374544 1085403 SEP 5 1910 830 1 8 POOR R 2 DOVE CREEK AT DOVE CREEl COLORADO
HINSDAlE 9341200 372912 1070946 SEP 5 t910 2520 32 POOR R 8 MIDDLE FORK PIEDRA RIVER NR PAGOSA SPRINGS OLORAOO
LAPLATA 9366500 315959 10811t7 AUG 3 1910 HSO 33 POOR R 8 LAPLATA RIVER AT COLORADO N M LINE
LAPLATA 9352900 gm 1073235 SEP 0 1910 7050 1 72 GOOD VALLEClTOCReEK NR BAYFIELD 9LORADO
MESA 9119500 3 OSS 1970 6350 1 4350 POOR DOlORES RNeRATGATEWAY COlORADO

m

MINERAL 9341200 31264 0 1970 585 1 14 GOOD R WOLf CREEK NR PAGOSA SPRINGS COLORADO
MONTEZUMA 916500 312e15 0 1970 5190 556 GOOD R DOLORES RNER AT DOLORES COLORADO 58
MONTElUMA 9311000 370139 5 1910 4530 550 POOR T MANCOSRIVER NR TOWAOC COLORADO
MONTEZUMA 9312000 371921 P 0 1910 2880 350 fAIR R 8 MCELMOCREEK NR COLORADOUTAHLINE
MOtHROSE 9169500 381837 I 970 5710 I 1910 GOOD 0010RESRlvERAT SEDROCK COLORAOO
MONTROSE 9169800 381653 1970 3 3 4 UNKNOWN L EAST PARADOX CREEK TRIS NRBEDROCK COLORADO Dele
MONTROSE 9111000 382125 OS 0 1970 8910 POOR R SAN MIGUEL RNER AT URAVAN COLORADO
SAN JUAN 9358900 37510 107 5 1970 750 1 AlR R MINERALCREEK ABV IlVERTON COlORADO
SAN JUAN 314927 1014039 SEP 5 t910 3070 52 GOOD MINERALCREEK ATSILVER TON COLORADO
SAN MIGUEL 911S800 02j 103ofJ8 SEP 1910 513 3 5 UNKNOWN 1 0 DEADHORSEREEKNR NATURlTA COLORADO Date1
SAN MIGUEL 9168100 38013 108485t SEP 1910 215 3 2 UNKNOWN 1 9 DISAPPOINTMENT CREEK TRI8 NR S leKROCK COLORADO Delel
SAN MIGUEL 9175900 38053 1oeJ717 SEP 5 1970 5660 eo POOR R 8 DRY CREEK NR NATURlTA COlORADO
LAPtATA 9363200 370321 1015209 OC7 19 t912 54 21 GOOD R FLORIDA RIVER AT BONDAD COLORADO 193
LAPLA A 31il j 101513 OCT 1912 80 3BGOOO R JUNCT NCRE A DU C R OJ

Prep ed by CdtndoUmnleCtf er CSU



lndrect Measuermns

EJltreme Shlmllow DillBan

COUNTY STATION LATITUOE LONGITUDE MONTH DAY EAR DISCHARGE TYPE DRAINAGE RATING FILE NOTE PART OESCRtPTlONAOCATION CCC STORM LIST COMMENTS

NUMBER AREA NUMBER

FTJJS saMI
LAPLATA 9362000 371613 1075358 OCT 19 1972 2030 63 GOOD R LIGHTNER CREEKAT DURANGO COLORADO 93

LAPLATA 9363100 370823 1014510 OCT 19 1972 1 170000 R SALT CREEK NEAR OXFORD COlORAOO 3

LAPLATA 371556 1015515 OCT 1972 O1a FAIR R WILDCAT CREEK NEAR DURANGO COLORADO 193

ADAMS 395935 1045621 MAY 1973 7 3 65 UNKNOWN l BIG DRY CREEKAT UP R R CU VERT AT OENVR COLORADO
AOAMS 395028 1045753 MAY 1913 56 6 UNKNOWN l NIVER CREEKNR MOUTH AT ENVER COLORADO 19

ADAMS 394446 1045246 MAY 1973 90 6 UNKNOWN l weSTERLY CREEKAT19TtlSTRE T A ENV R COLORADO 19
ARAPAHOE 33745 1050003 MAY 1973 00 19 UNKNOWN l B G DRY CREEKAT SANTA FE BLVD AT OENVER COLORADO 94

ARAPAHOE 393911 1045914 MAY 1913 1510 15 UNKNOWN l T E DRYCREEK AT BRtlWY AND ACOMAAT DENVER COLORADO 94
DENVER 394701 1045413 MAY 1913 5630 187 UNKNOWN l SAND CREEK AT 49TH STRfFT BRIDGE AT DENVER COLORADO
DENVER 394129 1050020 MAY 1913 320 3 7 UNKNOWN l SANDERSON ARKANSAS AVE AT DENVER COLORADO
DENVER 394350 1050120 MAY 1913 8 UNKNOWN l WEIR GULCH RAT DENVER COLORADO 19

DOUGLAS 39a 1050941 MAY 7 1973 76 3 17GooO R TRAlL CREEK REEK COLORADO 19

DOUGLAS 390922 1050945 MAY 7 1973 2020 60 FAIR R 3 WEST CREEK AT weSTCREEK COLORADO

DOUGLAS 391032 1050956 MAY 7 1973 3000 62 FAIR R 3 WESTCREEK BELOWWESTCREEK COLORADO 94

JEFFERSON 394553 1050749 MAY 1973 20 11 UNKNOWN l LENA GULCH NR SWADLEY JND 34TH AT DENVER COLORADO 19

TELLER 390144 1050942 MAY 7 1913 24 GOOD R WESTCREEK ABV WESTCREEK COLORADO 19
LARIMER 402539 052031 JUL 31 1916 28200 189 POOR R BIG THOMPSON ABV DRAKE COLORADO 98
LARIMER 402552 105 31 JUL 31 1916 30100 1 216 POOR R BIG THOMPSON RIVER B LOW DRAtCOLORADO 198

LARIMER 613aOOO 402518 1051334 JUl 31 1916 31200 305 POOR R alG THOMPSON RIVE AT MOUTH OF CANYON NR DRAKE COLORADO 19

LARIMER 402259 1052811 JUL 31 1916 ma 1640000 R BIG THOMPSON RIVER BELOW ESTES PARK COLORAOO 98

LARIMER 402505 1051202JUL 31 1916 27000 311 POOR R BIG THOMPSON RIVER ElOWGREEN RIDGE GLADE COLORADO 98

LARIMER 40203 1052507 JUL 31 1976 1 POOR R BIG THOMPSON RIVER RIB SlW GLEN COMFORT COLORADO 98
RIMER 402344 1052134 JUL 31 1976 0700 1 POOR R BIG THOMPSON RIVER TRIS BlW OVELAND HEIGHTS COlORADO 98

LARIMER 402704 1052528 JUL 31 1916 19 3 POOR R LACK CREEK NEAR GLENHAVEN COlORADO 98

LARIMER 6752260 403511 105tJ408AUG 1916 5700 1127 FAIR R CACHE LAPOUDRE RIVER AT FORT COLLIN COLORADO 98
LARIMER 6152000 403952 1051326AUO 1916 1340 1056 FAIR R CACHE LA ER AT MOC NR FORT COLLINS COLORADO 96

LARIMER 05736 1052139 JUL 31 1916 727 3 GOOD R DAlE CRE VIRGINIA DALE COLORADO 96

lARIMER 402344 152611 JUl 31 1916 1210 1 POOR R DARK GULCH A COMFORT COlORADO

LARIMER 405550 1052051 JUL 31 1916 7400 24 POOR R DEADMAN CRE R VIRGINIAOAlE COLORADO 19

LARIMER 402624 1052131 JUL 31 1916 2810 POOR R DEVILS GULCH NR GLEN HAVEN COlORADO 98
LARIMER 40242 1052915 JUL 31 1916 POOR R DRYGULCH AT ESTES PARK COLORADO 96

lAR1MER 402422 1052831 JUL 31 1916 3210 2 POOR R DRY GULCH NR ESTES PARK CO ORAOQ 96

LARIMER 02711 1052113 JUL 3 1976 1300 7 POOR R FOXCREEK AT GLEN AVEN COlORADO
LARIMER 1052548 JUL 31 1916 19 0 3 FAIR R LITTLE THOMPSON RIVER NRESTES PARK COLORADO 96

iiiRIMER 04U4 1051724fin I 1916 86 fAIR R i g fJm CRIi 1Uil llVERrtQl F QlftRAQq 96
iMiUljl ojjiii i05i ij Jlil jj ii ii 00 j iHioR Oji 6 lONG GUtCH HRURAKE COLORADO 98

tARIMER 402141 1052513 JUL 31 1916 2060 14 POOR R MILLER FORK HR GLEN HAVEN COLORADO 96
LARIMER 402820 1052152 JUL 31 1916 8110 1 80 FAIR R NO FK BIGT R V RAKE COLORADO 98

lARIMER 402111 1052105 JUL if 1916 19 POOR R NO FK BIG T RIV EN HAVEN COLORADO

LARiMER 402655 10524ii JUL 31 1916 3240 POOR R NR DRAKE COLORADO 96

LARiMER 404115 105i508J1K 31 1916 539 POOR R E COLORADO 98
LARIMER 402325 1052600 JUL 31 1916 6910 1 3 POOR R

LARIMER 402714 1052604 JUt 31 1976 1 1 POOR R 98

LARIMER 402423 1052411 JUt 31 1916 3540 3 POOR R 96

LARIMER 403019 1051149 JUl 31 1916 2640 29 POOR R 98
LARiMER 403143 1051244 JUL 31 1916 2110 5 POOR R 98
LARIMER 404837 105150t JUL 31 1976 3410 32GOOO R

LARIMER 402632 1052140 JUL 3 1976 2320 23 POOR R 98

MESA 390328 1083530 SEP 7 1918 19 FAIR G

MESA 390413 1083651 SEP 7 1978 26 3 4 POOR G 2

RIO BLANCO 9306255 401001 1082402 SEP 7 1978 262 POOR M 20

ADAMS 395111 1045916 JUN 3 93 26 3 FAIR l 2057

DENVER 394958 1050305 JUN 3 1981 720 3 FAlR l 2057

JEFFERSON 394958 1050305 JUN 3 98 no 3 FAIR l 2057

LAS ANIMAS 1125100 311200 1041140 JUl 3 98 00 80 FAIR P 7

MESA 9119200 383159 1085813 JUL 12 98 26 31 GOOD G 20

LAS ANIMAS 1124100 310156 1044824 AUG 10 98 5100 4 POOR P 7 2101

LAS ANIMAS 1124100 310156 1044824 AUG 1981 5100 4 POOR P 7 210 1

S MAS 98 A 7 7

Ftepared by ColONldo Clmlte Cerier CSU
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STATION LATITUDE LONGiTUDE 9NiB ii y y piscHAR ie TYPE DRAiNAGE RTINg FjiE 9T N r Q BI llj CATION CCC sToRMLisf COM i
NUMe

n

AAEA N UMER
U J @ ii u

jEFFEROON 6110500
I 1015315

1

2

1867 164 UNKNOWN B L 6 BEAACREEKATMoRRiooNCOLORAOO
n

tOJ s
936iQOO

IOi4200juL 27
t ntl i r 6 COLORAOO

PARK 98 0 391742 i05 3if5 JUN 7 1 n3 iii UNKNoWN R 6 f fU CREEKN1tl ffE SON CflRAfRt n
JEFFERSON 393911 josie21 jiTL 18 i9i1 uNKNOWN fi

00

6 TROUBLESOME CREEKAT KITTEREDGE COLORAOO
un

k
MORGAN

00 j i iljsaoo TU N 18 i965 66000 T 1314 POOR R 6 ijJJi5UCREEKNEARWtGGINS COLORADO
m

159
m

BENT 1129400 3H900 l i@ j 18 j965 435 FAiR p 3 rRUlECREEKNR TOONERViiie COLORADO
n H

n1
ARAPAHOE tQQ 9 J tL ij 2i000 J t J ji ijcREEKAmtmAiL coiQRA09 j

Ji 75001 H j H 1 n 25 l m l E
I J CSQ9 u u

J 6709500 i j g tl II l I 1 G
n

r i OA
lL

ADMis 3940j8 tl 11 965 145000 1 b9 FAfR E i MjOD EBlJOU EKNR DE TRAlhCOlORAQO j

S 7j f 023701 SUN 19 W6WN 2 t L OlORAOO 1

oI

oouGLAs 392417 1045225 JUN 6 1965 26000 08 p6QR R EAST PLUM CREEK NR CASTL J OCCOlORAOO 159k
el PASO E i04lS45 juri 17 1965 124000 1 543FAlR R 1 JIMMY CAMP CREEK NEAR FOUNTAIN COLORADO 1

I

Dele1
Qq ij 6760000 40242 032158 JUtr 18 1965 123000 24 6852 FAiii R SoUTH PlATTE RIVER AT BALiAc ColORAOO

t n

R OE 15@O ffn l jH 1 1 l U 1 f n r iWJ 1591
Pl c j 37U25 i032420JUN a 1S65 a4000 i 291 FAiR p 1 SMjTHCANYONNR NiNAvTeW CO ORAOO 1591
i 313800 023700 JUNn

i j 4 453 GOOD j 1 1 fWOBijTTEsCREEKNR SPRiNGFiElO COiORAOO 1591
OTERO 7i26500 394400 032900 MAY 19 1955 80000 2 2900 UNKNOWN P 1 7 pUROAToIRERlVEfiATN1NEMllE i5iMNiU iiGBEE COLORAOO i3il

om

ARAPAHOE 3oj4iij i04140jjUN
1

1 2i1FAiR R i k u
nn

r jR t
7128000 n t 19Uo TJJ l 1 2

1

ilt OWN 1 1 E D i A W t e

lso 128500 1 jtl 1 1 15 Q n
i J

I

O Jjj
BENT 7i280001 jmoo i031800 P 24 1942 60000 1 h76UNKNOWN P i 7 pi iRGAJoiRERNERAiHiGHlANo oA 1NR lASANiMAsco oRAoo

u

1 it81 AS
6i52000 g g l l J 1 1 1 r NOWN g Ml fl

e lT R ti RRiA i ji9 Qi
1

PUEBLO 7106500 381633 10H909 JUN 11 196 HOOO 4 926 GOOD P 7 FOUNTAIN CREEK AT PUEBLO COLORADO 159

OTERO 7126500 3700 1032900 SEP 15 1934 45000 1 2900 UNKNOWN R 1 1 PURGATOIRE RIVER AlNINEMIU DAM NR HIGBEE COLORAoo 69

IEl p I I I H141100 AUG 19 01500 1 UNKNOWN P 1 BiG SANDY CRKAi SiAiEHIGHWAY NO 208 AT RAMAH COLORADO

OT RO

iji ooo 36656ij iQi i5i5 MAy 1 i 1 iii 1 t6oo1 1 i 4ijl N O 1 p I 1 1 t RKANSASR RAiiliANjMAscciioRiOO I 1381

1712 50Q rsl t I I I U 1 2 I 1 tt
P 1 1 1 1 mR E2 J i i ott Ecg 6 f I I

o

1119100

381054 10 09 0JUN
I

16 196 0100 2 934 fAIR
I I

7 IARKANSASRiVERtiii NEPESTA COLORAOO 1 iS91

t t fMAS I ij I m l i rcj I i i 1t 1 I w OWN I II I wt KRlf R
l oAR o 06 I Ti IARAPAiioe 3943 lJ iO1343AUG 3 1951 41000 4 UNKNoWN R 2 6 WE T ij9U RE i N Y R c o 9i AfO I

BENT 7128000 i7S500 1031800 JUL 23 19S 40300 i 3376 UNKNOWN P 1

I PURGATOiRE RIVER AT HiGHLAND DAMNR LAS ANiMAS COLORADO

BENT 71 0500 360500 1025510 AliR
2 1 il 2 400000000 i 1 UuNKKNNOWO WNN P 1 ARKANSAS RiVER Ai cADooA COLORADO No 194 p O

DENT m6 360500 1025516AfFf To 2 R 2 1 ARKiNSAsRIVERBELOWJOHNMAiniNRESERVOll toloRADO

i r
6112 1 bH ttl l 1 OVJ

of 2 I @UI Xgg LJ 6 oo
n n l 1

n

LAS ANiMAS 1126000 lm l i J Jt I J l fi N
PURGATofRfmvERAT us ii Y350 BRIOGEcOioRAoo 1 l

SEOGEWicK m 405846 10215 jmr
n

20 7600 1 23136 iiNKNOWN i RE t L
s9T

BENT 7131000 380340 1025505 JON i8 iliQQ 4 iji 006 p f cAOooi CREElfiicADoOA cOiOiiADO
n

1591
DOUGLAS i jQill H i 1965 36800 r 9 R I 6 WEsiPlUMCREEKNR seMOCCOlORAOO 159
PROWERS 375705 1022b05JUN 11 1965 n353oo 1 62 SFA1R P 1 7 W iFCREEKNR GRANADAC6iOiiAOO 591

LOGAN 403100
nn

032700 jUN t 15 1965 35200 4 629 FAfR 1 I 6 illgKffifg@ H9 cOiQ 159 1
n

LAS AiJiMAS 1124590 37 015 19 f F 2 1 195UNKNOWN np
r

tmqT9JB BY Ot LT8Q P
OLOR QO P khirodQ

n

PROW RS JS014Q 1020820 MAYC I
19 T 3 000 1 ili7 UNKNOWN p TWQ BUTT S CREEK NR HOLLY COLORAOO i31

tASANIMAS 7124 00 1 1 mi j I 22 t I I T j i95 g I 7
L

OTERO L n u 1

R

J i j u 1 i iI1 I
IARIMER I 6136000 4025111 l m IJ l I ii 191 FOQ IT I os POOR I I I 9w IV t Q H9f s X t4 OIq CLO Aoq HIli

IIARIMER 402552 1051931 JljL 3i 1976 30100 216 POOR R 81GTHOMPSONRIVER BELOWDRAKE COLORAOO Hi6

DOUGLAS 392100 1044500 AUG 3 1933 30000 2 115 UNKNOWN R 12 1 CHERRYCREEKATCASTLEWOODDAM COLORAOO 137

ADAMS 6120500 j045218 JUN 17 1965 29600 1 4iH UNKNoWN R 2 SOUTHPLATTERlVERATiieNDERsoN COLORADO 159
tAsAN iMAS 7125100 311200 io41ioiOjui 198 28400 n 80 FAiR p 1 ffliJOleCREEiiNEARALFAiFA CoLORAiX 207
LARIMER Q 3 1052031 JUL 31 1916 28200 1 189 POOR R lQIlQ 1 8 QB LORAQQ u n 198

PROWERS 380509 1023148MAY 15 1951 275iiO 1 22aiiNKNoWN P
n

1 CLAYCREEKNRLAMARCOLORAOO m n i31

LAS ANIMAS 7126000 J711io i040jjO jUN iil 1965 21300 I 1320 GOOD p 1 PURGAroiRE RNeRNR AiFAiFA coiORAOO 159
n

E
ER i j m i ll 1

1 M ifENi T J rO 9 LADE C9ioRAiQ i
pUEBLO 7115500 380000 1042600 Jui 281 i936 26640 2 1673 UNKNowN P 1 7 HUERFANORIVERNRiiNDEffilFFE coiOiiAOO

n

957

I AS ANIMAS 370902 0j32ii i j Qij 766UNKNOWN
I

L B 1Qi Y1Kl H EN COLORAi 1

tASANiMAS 1125500 391100 1Q 3QJU 1 2 1 Q9 2 60UNKNOWti j 1 1 SANFRANCtSCOCREEKNR AlFAlFA COLORAOO

O l 1 l n l l tl I f httf N
Ff i f F9Q 1

1 fI dLt
INDIRECT DISCHARGEMEASUREMENTS IN COLORADO

soRTED i6iS HARG

COUNTY

I

I

I
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CO JNTY

HUERFANO
DENVER
LAs ANIMAS
ElPA

ARAPAHOE

otERO
MORGAtf
PROWERS

pUEBLO
PUEBLO
otERo
OTeRO
ElPASO
BENT
DENVER
oTERo

LASANiMAS
lASANlMAS

pueBio
eLBERT
LAS ANIMAS

LAS ANiMAS
EisERr
iAiiiMEii
DENVER
ADAMS
MORGAN
OTERO
pUEBLO
yUMA

gNT
BENT
8ENT
PROWERS
oleRo
pueeio
pUE8io
PUEBLo
OieRO
pUEBLo
ARAPAHOE
LAS ANiMAs
LAS ANiMAs
LAsAN MAS
oTERO
pueBlO
ELBERT
VUMA

n

oTERo
PRowERs
ARAPAHOE
LARiMER
LAS ANIMAs
LAPLATA
WELO
PUEBLo
LAsANiMAS

MORGAIf
ADAMs
LASANiMAS
MeA
LARiMER
pueBLo
YUMA
LAs ANIMAs
PROWERS

PROWERS
LASANlMAS
oteRO
LARIMER

LOGAN
MESA
BENT
MEsAu
JEFFERSON
BENT

n

STATION LATITUDE LONGITUDE MONTH OAY YEAR DISCHARGE nr DRAINAGE RATING

NUM E
n n

n

AREA
on n

Fi i i qM l
m 5QO 375ioo i044200AUG 14 1942 2sooO 1 803UNKNOWN R 12 1 HUERFANORlVERNEARMUSTANGCOLORADQ

i94648 1045404 wy 9 1957
u

25500 1 18j uifKNOWN if 6 SANDCREEKBELOWTQfLGATECREEKATDENVER COiORADO J9
310745 CWi050 jvi 22 934 25100 2 29 UNKNOWN p 7 TRiNCHERACREEKNR fRfriieHERAcotORAOO

000

3 434 1044000 UL 4 1 2 8 1 OU INC C C OR

394454 1042446 JUN 18 1965 24900 4 236 POOR R 6 19WACR EKATB NE L COL9RADO

375955 1033513 jui 12 1953 24300 24 na1 FAIR R 1 CROOKEDARROYONR LAJUNTA COLORADO

00800 1033506jUN ji j965 24300 T 9460000 R 1 5 BEAVER CREEKNEAr eRUSH COtORAfi
J80156 1023101 JUN

u

1965 24JOO 1 40 5 FAIR P 1 WILLOW CREEK NR LMAR COLORADO

l82019 045621 AVO 21 196 23900 T i2i0 UNKNowN Up 7 ARMNSASRiVEiiNR PORTlANDCOiOA
u

381602 043926 Aiio 22 1965 23500 4 686FAiR p TARKANSAiRM RNR jiuEBii5 COlORA
un

n3807ij 1035441 iUL 0 1978 23300 23 1090 POOR R 2 r ARAANSAsRiVERAT cATiiHoMtNR FOWlER COlORAOO
n

3js12O 1034iiQ JUt 5 1958 iiooo i 451 UNKNOWN P 1 T MPASCREEKAfcATliNSYPHON NiU OCKYFOfiDJcOi ORAoo
383608 1044013 MAY 2i1 i940 iilOo 1 616 UNKNOWN P 1 FOUNTAINCREEKNR FOUNTAIN COLORADO

j8050i 03 250 juN 19 1965 22ioo i 417 GOOD p 16 60KAU T PLATT E RI UERjA T AOjE iNVESR CC O L ORR OO

l
39 535 dio5oo OSEP 0 19jj 3804UNKOOM R 2
380040 oi3iiO jUN 7 1965 21480 24 48i 0000 p r TlMPASCREEKATMOUf LORAi5 j 1

370825 i6433 5AP Fi 2i 1942 2 400 T UNKNOvm p 1jiijiiGAT01REiiiVEiiAfpiEOMO lOGE COLORADO

1im 641842 JiJij 6 1965 20900 4 To15 0000 p 1
000

iiURGATOifiERlVERAiij S HIG 31OBRiOOf cOiORAoo u i59 1
000

iii2ii iii43140 MAr 9 955 20600 1 6ii uNKNowN p STCHARLES iiIVERNii PUEBL LOR
L 13a

i9iijjj 1043i16jUjj 11 i9iis 20000 35 9FAiR R 6 WEsfKiOWA cREEKATEleER ORAOO i591

371450 1042350 JUN 16 1965 20000 2 851 POOR P 1 PURGATOIRE RIveR NR HOEHNE COLORADO 1591

310828 i0435Si MAY 19 1955 19800 2 691 UNKNOWN
m

p 1 ER ATlOPEZ DIVERSION DAM COLORADO 138

6758200 3iiOOO iiU2iOO Juij 11 1965 9700 111 UNKNoWN ii j KiowA DO ii
674i500 402355 i0506iO AUG i 95i 10000 1 515 UNKNOWN ii L RIVERN JHQYEJlA 9 Q QQ m

394605 04 300 iuN 6 965 i891 3 181 FAiR R 6 TOLL GATECREEKAT DENVER COLORADO 159

3 4952 i045653jUN 11 1965 8800 4 iii9 FAiR R 6 AT DERBY COLORADO 159

4 1921 103S515JUN 19 965 18800
u

13iisuNKNowij R r i Q J H L

380528 1635852jui 0 9io i83iiO i4 1125FAlfi p 1 AP1SHAPARIVERNR F 00

381620 i043540 JUL 0 1945 7800 926 uNKNOWN R 7 FouN TAiucREEKjiP

95 8 1oiijiOJUL 1 196i 7800 25GOO15 ff 5 BiACKWOlFCREEK1r

380202 1031200 JUL 23 1951 11600 1 3503 UNKNOWN P 7 PURGATOIRE RIVER NR ANIM

iij0202 j9 i 27 1966 i7300 3503 FAIR R 7 PURGATOIRERM RNii LAs T RAOO

375500 1031800 JUL 23 95i 17200
n

i 3376 ifNKNOWN pO 1 L PdBgATOi BiYjjfMl GHLANQIMM lASAiM Oj Q qq
3ii030ij io22000MAY 13 1958 7100 1 6FAiR R 1 WOLFCREEKNEARGRAND COLORAOO

3iO 28 035652 MAY 9 1955 17000 2 ii25 UNKNOWN jj T AP1SHAPARiVERNR FoWiEi ooioRAoo

380000 1042800JUi 5 958 16600 2 1613 FAIR P 1 1 HUERFANo RikwHF rovivDAMNR UNDEfiCiiFFEOOLORAOO
iOOOO 1042800 JUL 26 1950 16100 2 n F p j2 L iEfiE oRji fJ HFNQy i MNR ijND cliFFe c9ioRAQP

liH620 i043540 AUG 16 i946 16500 5 928 UNKNOWN fi 1 FOUNTAINCREEKAT PUEBLO COLORADO

315900 033200 rue 2i 1927 16450 1 287 UNKNOWN p XL L g QYON UNT QQI
t 500 Jjim Hi4iHojUru ti 1950 16100

n

l 468 UNKNOWN p 1 ST CHARLESRIVERNR PUEBLOCOLORAOO

394332 10449ii4JUN i6 1ii65 16000 23 J5 iiuNKNOWN R 6 T iLGATECiiEEKATE 6THAVEATAuRORA COlORAOO 159

jj 311015 1043031 JUN
00

1 1965 moo 4
n

j95 GOOD
UO

p 1 PURGATOIRE RlveRAT TRINIDAD COLORADO r
311000 1035ii j juT 2 1954 igsoO r 34 S GOOD P 1 AiKAiiAiiR0Yi5NR TRINCHERA cOiORADO

zHiQ 040150 MAY 9 955
m

5500 4 160 uNKNOWN p r sANFRANCiSCOCREEKNii ALFAiFA coioRAOO j
315120 10i4320JUl 23 956 15500 T

00

451 FAIR R r 7 TIMPAs rCAniiiSYPHONcOLORADO
38 453 1042355 juT 30 i9i8 15400 i 632i j iOQR

n

p 1 ARKAN NR AVONDALE COLORADO

1 lm mr F i i m r lM i F t ii f ii u
J80528 1035852 AUG 15 1942 14700 1 ii25uijii iow N 15 1 APISHAPARIVERNR FOWlERCOlOAAOO

1 l ii U Ul m l3 fi
m i6 Cee UfCKCHCO

E
E
E

CRERE K N
h tM 60NtUQOlOOL LE COLO OO

j
6739500 027 s osi 50AUG 3 1951 14000 T 131 POOR R

7125500 311 no llm156 rUN 8 1965 14000 60 FAiR p 1 SAN FR NCISCO CREEK NR AlFAlF OLOR j f

9353500 312300 10734jQ Jul 27 1951 13iOO 270 0000 f m QSPINOjl JMB NR BAYF1ELO COlORAoo
402230 t043625 Apfi 12 197i l3600 FAiR If r 6 BEEBE DRWNR AUBURN COLORADO

7i16000 380000 042800 AUO 3 1945 U500 r 1110 UNKNOWN p lI 7 HUifRFANOfi iiiw HFNOViYoNiNifijNDERCllFFE COlOfiADO

j5@ 311200 0i1 40 JuL 22 1954 135oo 2 80 UNKNOWN p 7 FRlJOiECREEKNEAiiAlFAtFA COLORADO
4022J8 I03misEP 7 is 13400 4

u

POOii R 6 DEAOHORSE YDER COlORADO 133Yhl1

394524 1044904 J UN 16 965 13400 3 GooD fi C A RAOO

1 4500 moio iU303O SEp 6 909 13300 1 195 UNKNOWN p 7 PURGAT OLORAOO 34 1Frat R nocsw

311600 023100 jijr 17 1965 13200 4 3 FAIR p C i
462359

n

10S35osjiJi ls 982
n

Hioo s
u

POOR ji s FAiYRiiJ Lni iI Firiire
n

71i05OO 81550 i042230Ua 27 941 13000 864 UNKNOWN R T T CHicoc
682 500 39i43i i02is06 jUN iO i975 3000 1 268 POOR R ii LANOSM

j70653 1043H8jiJN H 965 12900 4 56 HAiR p j RAtoiH 1591

380533 1023155JUN J 12600 uo NKN L f 1 C

315920 1021650 JiiN 11 1965 12600 1 11 1 FAIR P f GRANAO
1126300 3ffijO

n

035344 AUG 1977 2200 r 935 FAiR R T PURGATO
1ii9500 380528 1035852 iu 6 Hisa 12100 4 118 iAiR p f APiSHAP

403800 1050800 AUG 3 1951 12000 4 UNKNOWN R 12 6 CACHE

403424 oi2ii56SEP 7 195i 12000 4 POOR R 2 6 PAWNEE
390949 lOilj41 JUL 1i i874 2000 8i180000 G JER

j i 380140 025505 AUG i9 1956 1800 14 1i UNKNOWN p 7 CAD
384600 1085300 J ft 16 940 moo t 23 UNKNOWN Fi 1 9 WES

394545 051320 Juij 1 1948 11600 1 112 UNKNOWN fi 2 6 TUCKERGUl
1 38 000400 T 600 435 UNKN ij e

110 800

1 8300

7099200
1099500
71i 700

7106000
7124000
6 H@

1 08500
615 00

11 5llQO

6158500
71i9soO

7io 500

7ii95OO
j i6000
ji16000
16

1125500
i 21ooo
7i09SOO
6758200
6625000

1

Irdr dMeatuemert

Eldr me SlreamftHf Dele Bu

FILE NgJE pART DE CRIP 19NAOCATION CCC STORM LIST COMMENTS

NUMBER

59

1371
591

L

151

1128500

7128500
iii ooo

138

9 f

m

Prepared by CdQlldo ClmI te Ca1CSU



CO lNTV

lAS ANiMAs
BENT
LAS NIMS

LAS ANiMAS
lARIMER
OTERO
PUESLO

LAS ANiMAs
pUEBLO
pUEBio
ARAPAHOE
PUEBLO
ARAPAHoe
LAS ANIMAS
PROWERS
PROWERs
YUMA
LARIMER
ARAPAHoE

ELAAso
HueRFANo

aF NT
orERO
fllFMONT

ARpMioE
IARIMER
LAS ANIMAS
yUMA

oTERO
LARiMER
LAS ANiMAs
MesA
DOUGLAS
LAS ANiMAs
MONTROSE
PRoweRs
IASANIMAS
LARIMER
LARiMER

fB L
LARIMER

FREMONT
P oweRS
JEFFERSON
LARIMER
ARcHuLETA
LAS ANiMAs
SENT
PRbweRS
MORGAN

DOiJGiAs
AOM8

DOUGLAS
iARIMeR

EAGle
LARiMER
BACA
OOloRES
LARiMeR
LARiMER
LA PlATA
MESA

foUESIc
LARIMER
LAR MER
pUEBLO
LARiMER
ElPASO
Rio eLANco
iASAN1MAs
p1iesio
YUMA

ARCHuLeTA
UPiSO

lIueRFAifo
AbMs

e

LATITUDE t N lTUDE MONTH O Y YEAR DISCHARGE TYPE AGE RAT NG FILE NOT A DE mE n1 1LQ 5
M P T L

1f13lS i50M
ij0700 1043500 APR 23 1 42 11500 i 10 uNKNowN P m Y lONGCANYONNR SOPRIS COlOR

380202 1031200 AiIG 29 1950 1 i oo 1 3503 UNKNOWN P PURGATOIRERNER NR LASANtMAS COLORAOO

370746 1043iiio AUG fO 1961 i1500 i 550 FAIR P j @ iQiBBjvER IffiiRlo cOioRAoo
3i0751 1043600 ApFi i3 1942 i1400 lJNKNOWN P PURGATOIRE RVER ATlONGSCANYON eOLORADO

402300 05Ql0i6 AUG 3 1951 11400 4 UNKNOWN R 6 iGTiMPSQ R1VER N ioVE QQ1Q8 QQ
380528 035852 JUN 11 965 11400 112HAifi p l APISHAPARIVER NR FOWlER COlORADO

J80000 10428QOMAV 19 1955 11300 2 1613FAfR P
n

7 y Q1 81
W lffJlQ Q l tlllilllifLIFfE 9 9 Q9

31615 1 430 1 JUL 12 1961 moo 1
n

795 FAiR P 1 PURGAT01RERIVERATTRINIQAD COlORAOO

3iioiOO 1042500 JUN 7 1938 11000 5 1102 UNKNOWN pi 7 ffi J illi NRJl ffCOlO QO
Jii6io i043540AOO jf j941 000 9i6 UNKNOWN R OOi 1 FOUNTAlNCREEKATPUEBlO COLORADO

39 OI6 1040554 AUG 3 1951 1iooo 1 UNKNOWN R 2 MIDDLE Bijou CREEKNR oeEifTRijC COlORADO
m

381620 1043540aUa 26 1941 10921 926 POOR R 7 FouNTAi1HREEK ATfiiiEBlo cOi oRAOO
oo

393542 044ii44 Ava 3 1963 10800 336 GOOD R Q4ER CREEk1LeNMELVIN eOlORAOO
371200 10411 0 Juii 1 1965 10600 4 80 0000

u

pO 7 FRIJOLECREEK NEAR ALFALFA COlORADO
u

1591

380425 022625Jl fN 1 1965
n

0600 29 1GOOO p n7 sMffiiAARi5YONR GRANADACOlOR 597
380245 1020105 rUN i7 i965 10600 1 272 UNKNOINN p T WilDHORSECREEKATHOlLY COLORADO 1591
3ij4j2 021500 Alia i3 1969 0600 1 26ii POOR R 6 lANDMANCReEKNR OlORADO 1ii31

t027i5 165 150 jilN n i5 i92i 0500 1 tji UNiNOW1f R 2 i SUCKHORNCREEKNEAR NVlLLE COLORADO 65
394332 1044904 MAY 9 1957 10400 23 3S suNitNowN Ii 2 91 TECREEKATE 8 E NR AUROR QftADO H
390105 1043200 jUN 17 i965 10400 63 FAiii up 1 SlACKSQU1RREleREEK DO 159

jTij CO fOS2tioAOO 1 i95i OiOO 7jUHKNOWN p 1 HUERFANoRMMANzANAR ESCRO iiEDWiNG OOlORAriO 1J31icFTcindile
380202 1031200JUi nil 95 10000 1 j503iJNKNOWN p 1 PURGATOIRERlVERNR iASANiMA

n n

315120 03020 Nt 12 His3 10000 1 451 UNKNOWN li 2 f TiMPAScReeK NRiU5CKYFORO C 1371
383000 10S5100 AVG 29 1918 9960 1 POOR R 1 7 HOWARD COLORADO

6 1 500 j93618 10449i9 JUi i6 1957 9950 1
n

380 POOR R OMMpESOj N

T

COI ON
A

GOOl E N CO l O OO40i7i 1052604 juL 31 1976 9610 138 POOR R v
i

tqi 10m20MAY i 1955 9650 1 104UNKNOWN P 1 OPRIS COLORADO 138

393100 1iii43ijij Jutr 13 1962 iHij 1300 iAiR r T FORK BilCANRlVERNii IDAlIA COLORADo
315720 10j4320Jiji 2 1950 9510 1 ij1FAiR R 7 TIMPASCREEK ROCKVFOROCOLORAOO

404715 051508 jiji 31 ms 9460 1 539 PooR Fin Q EK @ fQijDRE iYER TlVeBM f9l0RA tsa
Jf0653 10431 8 MAY 9 1955 9400 1 60 5 FAiR p 7 RATON CREEK AT STARKVlLlE COLORADO 1
i90328 iosjiw SEP 7 978 9290 1 188 FAii G 9 No THOROUGHFARE CREeK NEAR GRANDJUNcooN coLORAoo

611200q 392130 10 4550 AUti 5 945 9110 5 169 UNKNOWN R 2 6 CHERRy CREEiNEA RFfrANKTowfi COlORADO
3 1200 1042900 MAY 19 955 9000 1 UNKNOWN j 1 1 E9W i M 9YQEi MQ Q coiQ8 QQ n

9117000 382125 1084240SEP n6 i91ij i910 1 5SijPOOR R 9 SANM1GUElRIVERATURAVANOLORAOO

3iOiiii timoJO MAY 15 951 8800 j 16 UNKNOWN P 1 WOLF CREEKNR GRANADA COlORiOO
7126000 j11130 10411130 jUN 16 195j 8740 1 1320 UNKNOWN P 1 PURGATOIRE RIVeR HR ALFALFA coiORAOO

402620 1052152 JUt j1 1916 8710 1 80 2 FAIR R 6 NO FK B1GTHOMPSONiiivERABV ORAKE ccflOR600
i023 4 105213 Jui 31 1916 iiioo 1 131 pOOR R

I
6 BIG THOMPsoti RiiER TRtij iLW ToveiJNO HEicHTS COIOfMOO

U
I

1
1

I w 1 1

fl II
UQ9D f lltA i

n

I
j82806 1052240 juL I 21 1 91 8500 i I pp 1 I I

CI 1Y R Cl s tt Rp Kp t O QI
1JSOJ4J ioi074SJUN 83 6 UNKNOWN 7 LI QR r I1 l JIP bY C9 9

ImillHfln l Ill u l l I n i I I I r sU ifJfili oO 1
j80 o 16j oo JUl 50 lm 5Oj UNKNOWN PURAtojRg veR N LAs iji Ol9R OO I
jj5230 1022854 AUri ij 1969 7880 1 I 151 UNKNOWN I L I 1 WOLF CREEK NR CARLTON COLORADO

j iil l H n ijri i jj jtl iF flj t Hg r 1i
u

394600 104sOOO MAy 9 1957 7660 6 113 i AiR R i SANDeR C

393157 1644135 AUG j 963 7620 1 ie FAiR R 6 NEWliN R

05550 1052057 Jul 3f 976 1400 2i1 POOR R 6 DEADMAN RGI
9061450 394312 1070230 jiji 12 976 7390 os FAiR R 9 SWeErw RCREEK

j 403952 i051326AijG 976 13 0 1058FAiR
n

Roo CACHELAPOUORER
jji900 1023iOO Jijir 17 1965 1330 06 iiiiKNcmN p 7 loNERocKDRAwNR

l jQQ 315236 104457 Tue 24 1977 7170 T i FAiR R i ijisAPP6iNT
4023 4 1052617 JUl OJ 1976 7210 1 POOR R 6 DARK GULCH TGl 93

m

402 05 10536 a jui i5 1982 7210 1 pooR R 6 FAi CREEKAav CASCA LMlBlieF ciii
9352900 372839 107323S SEP 6 1970 1050 72 1 GOOD R Ii vAllEcft fcREEK Nii iee

I
6

1
1 J t 112 f N

1 y I jt 1f 7
R

fu O DO l
I

I 1

iQo
j

JJU I lj
96

6

oI I tO F p
1 t NOEisDRAWAT G COLORADO 1 19t1

V 7 KRAMERCREEKAT NR NEPESrA COLORAOO
404600 1051400 MAY 3i 1930 6800 j S41 liNKNOWN R T 6 9olKs @ rQijDRERlY ATLlVERMQ8L@0R QQ 1
3e36ilS iooHillN 30 954 6800 61SLiNKNOWtf P 1 fQYNTA1NCREE B FOUNJ COLORAQQ

OfOO7 iMNolw 7 1918 00 2C 262 POOR
U

M 9 Q LC EEK wJl Y SOlORADO Q1
37ilio 104075OAoo 7 1964 6660 1 i60FAiR

n

p 1 SANFRANCISCOCREEKNh AlFAlFA COlORAOO

381m 1oUHoAPR Hi 1942 66jij 68UNKNOWN po i t st ctiARlEsRivEiHTIi puesQ eoliSiiAD6
d

11Ql l Li
suEp 19 6 O

G ooo
n ytl fQ K R Py RlVEl miJ9AL Q 9St

8LA lYERA1 f SASPRI 2QA

384346 104 00fuN 11 1972 6520 1 488 FAiR p j FOUNTAIN CREEK AT SEClJRITY COLORADO

37 340 1052103 Ave 3 1972 6520 i 13 GOOD P 7 HUERFANOR ATMANlANARESCROSSlNGNR REcWiNGcOl OR A56
j9f5 2 0 f937MAY 9 i9s1 6450 4 113FAiR R Bj fjQ i TiCREEj FR A fi5L OO

9 79500 3355 iOlliso sep 6 976 63 350 F OOR
n

R 00 0 RIVE Y lOR7128500
ii24

71ij500
1116000

j124500
111ss00
7106500

7106500
6712500
ii ioo

j136000
688500
6 5Oj

7111000
7i285oo
7i21ooo

682soOO
rt2llilQ

I I

I j
1
171265007134300

6159000
6

rdrffiMellJU tmeft

Eyeme stumllow DallSue

Hi

13J
1591
1

j3

138
188
bi

PIel
198
198
1 9 f

l ke

I
1

1 1
1831

1

ul

I
141

I93

1 1

7106000
9306255
1125500
Hoiisoo
6825000

9342500
7105800

t111

j

E

Fl epllllIdby Ctla1IdoOIlT11lle Cert esu



C l Tr

WELD
LAS ANIMAS
LAS ANiMAS
JEfFERSON
WELD
CLEAR CREEK
LAs ANiMAS
PUEBLO

LAS ANiMAs
PROWERS

YUMi
JEFFERSON
wELD
LARIMER
MONTRose
BOULDER

lARiMER
otERO
SAN MiGLiel
lAS ANIMAS

DENVER
LAsANIMAS
PRoweiHr
lARIMER
LARiMER
FREMCiNT
OOUGLAS
WElD
ARAPAHoE
MONTEZuMA
LAS ANIMAS
eLfAso
MONTEZuiM
BEN i
LASANiMAS
LAs ANiMAS
BENT

LAS ANiMAS
MoiitRose
PROWERS

STATION lATITUDE LONGITUDE MONTH DAY YEAR DISCHARGE

U BtR
fi i

14 1965 6280 1

26 1961 s2ij
ii 953 623ij

L2 i938 6200 1

3 1951 6200 4
4 1956 6130 25
9 1919 6050

13 1946 6000 1

i2 i954 5920 12
949 s900 i

2 1977 5900
1 93 590
4 i965 siio 13

30 i948 5150 i
6 1910 5710
3 1951 5700 1

1 1976 5700 1
19 i955 60 i

5 1970 5660
23 1942 5630 1

6 1973 56jO 4
i3 i942

no

558O r
20 im 5m
31 1978 5500 1
15 982 5500 2

1949 5420
30 i957 5380 r
15 1965 5340 4
31 1956 53io

n

f
14 941 5300 i
lo 98i 5300 1
30 1951 5250 T

6 1910 5 90 1
i8 1943

n

5175 1
io

u

981 5100
10 iui 100
18 1965 5070 23
28 19i 5040

n

1

21 1982 50iO
5 19 5000 i

7126200
1126000
Sh9S 00

6116500
H26200
7116000

7125600

ii8i5iXlO
61 9500
6753500
6139500
9i69500

IndrectMu5Uemerl

ElO1reme Shemllow OllIe One

TYPE DRAINAGE RATING

AREA
qMl

82 3 GOOD R

16 FAiR p

i320 UNKNOWN P
64 UNKNowif R

UNKNoWN li
14 UNKNOWN fiu
i68Poon R

1673 UNKNOWN R 2
fi51 UNKNOWN fi

UNKNOWN Ii
1300 0006 R

391UNKNOWN R
199 FAiR R
131 UNifNOWN R

19WOOOi R
UNKNONN R

1ii FAiR R
291 UNKNOWN P
859 POOR R

UNKNOWN P

i87 UNKNOWN i
63 UNKNOWN p

u

228 UNKNOWN p
1 99 POOR R

37 iiOQR L

ijNKHowM p
169 GOOD R
ji1 FAiR lid
J6ij UNKNOWN R
550 UNKNOwN G f
Hj FAIR p
32 GOOO Ii
5siiGOO5 R

337e UNKNOWN p
423Pooii p

n4 23POOR p
1300 POOR P

169 UNKNOWN L
30 4 POOIi G

UKNowti p

FI L tOTE
PART

DESCRlfllONI1OCATION

404500 1034800 JuN
312045 035127 MAY
uiiiO i040730jUi
39j9 iOSii42SEP
010i9 1045847 AUG

39454ci 1053906 jijN
mO 5 iii15fiiAOO
380000 1042800 AUG

i1i450 1042450 JUL

80000 ioiOJOO JUN
393659 oii4ii MAY
39t505 10514S5 SEP
404600 iOW25 jliN
4oiiis 1osiiso MAY
jai831 iffiisjos SEP
400453 1051114 AUG

67 S260 i00511 050408 Aui
i74225 ioi2420 MAY

91i5900 380532 1033 117 SEP
370847 104JJooAPR

394701 1045413 MAY
iioa5o 10432io APR

380509 io2iiiiMAY
402346 1052404 JUL

61j 402242 1053048 Jui
382313 fOsOiislJUij

6712000392i30 104455iiul
403800 1043000 j Lijj

61i2500 393618 10449igjiJi
931iOOO 370200 i0843Oliocf
7124350 370913 1043402 AUG
6157600 390400 1043455 JUr
9i66SOO j 083015 SEP
7128000 375500 lOi1800 JUN
7i241oo 370156 i044i24 AiJG
1124 00 370156 i0448i4AUG

380504 10J2110 JUN

U 313357 1031026 AUG
382904 075941 JU
380000 OOM Y

CCC STORM LIST COMMENTS

NUMBER

6 NORTH PAWNEE CREEk NRNEW REYMER COLORADO 159 1
ROYO N MOD COlOI

7 PURGATOIRE RIVER NR AlFAlFA COLORADO 1377

l f I l t ER
7 VAN BREMMERAAROYONR MODE C6RAOO
7 HUERFANO R BLW HFNOVL Y OAM NR UNDERCLlFFE COLORADO

r iJ r S i tr m
6 CLEAR DEN COLORADO

fT ioNEY NR NLiNNCOiOR
6 BUCKH iiEAAMASONvI Le COLORAOO
g OCiLORES BEOROCK COLORAOO
6 QRYCREEKNR HIWOT COlORADO

6 CACHE iAPOiji jRERiVEliAfFoRTCOLLiNs cOLoliAbO
7 sMirHCANYON NR NiNA iEVrcoioRAOO
j ORYCREEi iiR NATiiRifA COiORAOO
7 PU RIVER AT RATON CREEK COLORAOO

on

6 SAND T UfHSTREET eRloGE MCE VE cOooAoo 1

r tI tr g
QNGGULCH NR

DRAKEfQJORADD
m ID t THOMPSQNJVER T ESTES PARK COlQ AOO

1 S QALCRE M F O1NCE COLORADO
8 CHERRY CREEK KTOWN COLORADO

i 6 COAiCREEKNR AiE CO ORAOO J r

J 1 5 i
J q

M 9l t

6 KIOWACREEKA ES NR EASTONVlLLE COLORADO J
9 OOiORES RiVERAfi50 COiORAOO ou 1811

C f P 9AroIR RTER f NDDiMNii A W ci51oB QO
7 MOUNOCANYONNR COLORADO i10 1
j MOtlNO CANYON ON coLoRAiX 216 1
L tfRRJlEcRg A1HJGHWAYmNR lAJUNT OLORAOQ 1
1 RULE CREEK NR NINAVIEW COLORADO

9 COALCREEKWeSTOFMONfROsE COLOR

7 J iID CR NRHOr c

2
2

l
2

L 88
159 i

u

iE
lea
133

98
138
188

i38
98

LnnLekeFelkre

1

i

PreplWed by CdQllldo Clmele Cerier csu



cou ty

JEFFERSON
LARIMER
LAS ANiMAs
rRowERs
LARIMER
lASANiMAs
oTERo
BOULDER
LARIMEif
DENVER
DOUGLAS
JEFFERSON
JEFFERSON
OTERO

p n

pUEBLO
cONejos
C6 TlllA
cosriUA
Rio GRANDe
SAGUACHE
SAN jUAN
LA PLATA
ARAPAHOE
jiFFERsoN
HUERFANo
PUEBLO
ARAPAHOE

elPASO
HUERFANO
HUERfANO
MEsA

IMONTEiuMA
MONTEzuMA
DOUGLAS

IBe H
BENt
otERo
pUEBLO
PUeBLO
LA pLATA
LA PLAtA
MONTezuMA
MONTEZUMA
SAN MiGUEL
BENT
BENT
BENT
liuERFANO
LAS ANiMAs
lAsAN1MAs
LAS ANiMAs
lAS ANiMAs
LAS ANiMAs
lAS ANiMAs
oTERo
OTERO
ol o

PUEBLO

iiUesU5
BENT

iWERFANO
PUEBLo
DENVER

06UOLAS
OOUGlAS
iiuERFANo
PUeBLO

INDIRECT DlSCIIARGE MEASUREMENTS IN COLORADO

SORTEDBYDATE
d

I

STATioN LATITUOE lONGitUDE 9 tH DAX yffiA 5j
ijMBE

n

6710500
6752000
7ii 500
7133000
6739500
712 590

6 4 @
6 j

61io500
67 9500
1i265OO
7iis500
6236000
62 7500
8241500
6220500
82i7500

9362000
6111500
6110500
7ii2500
1115500
6711500

7io6000
1112500
7i12500

1 0001
9371000
6712000

m I7121000

7il i500
1106500
9365500
9362000
937iooo
9311500
9j6ijgoo
7130500

7ii0500
7128600
7 i3

I l
I i 6ij1
I QlQ

7106500
1108500
7128000

7i13500
7ii5soo

671iOOO
6109500
7ii5500
ji06500

Oi9S5
jiioio
3806i7
402715
jjiOO5
375900
40i53O

04600
j9 S35
392000
395911
394505
314400
360000
3i1i10
310000
312500
313520
380100
574900
31i6 0
393908
3939ij
374340
380200
393908

jS3606
3104340
574J 0

I310ioo
310200
392130

380340
38
j7S1iO
38i550
38i620
jiil20
31 610
370200
51 900
7SH6
380500

n380500
375500
315ioo
310700
3 om
370625
37Oi j
jjioE
310650
SaQ52
574400
151io

i8i620
381220
375500

515ioo
iiioooo
394315

J92iJO
39m4
i7Sioo
i616

JUN
ioshl0MAY
lljo430io SEP
102iUu JUN
1051150 jUN
i043110JUI
lij53ioojij
10S1215AUG
1051400PMY
1050010 SEp

1044500AUii
OS1 42 iliL
05 455 SEP

i032900 sEp
i0428oo JUl

l06 200AUG
060200 AUG
ijS2 OO AUG

1062650 AUG
jos4 ooAUG
10j40oo JUL
075315 jUN

joso151sEP
1051142 SEP
i05004SjUC
1042500 jUN
1050157 AUG

10 4O 3 MAY
1050045 SEP
1050045 AUG
10 500 JUt
1084300 JUL
1084300SEP
1044550JUL

1025505 jUl
ri30 OO AUG

1034320 AUG
042230 AijG

i043S4Q AUG
i08020ij sep
1015315 MAY

6il 300 OCT
iOiiOOO sep
1083858 SEP
1025510 APR

1025s10APR
103i800 APR
lo4 200AUG
1043500 APRn
1043600 APii
0433i5 APR
043300 APR

10 JojijAPR
104j210APR
1b35 iAUG
Hii2900 APii
10j j20 AUG

104j5 o Aua
l043140APR
1031800 JUN

10 200 AUG
1042800 AUG
1045340 AUG

1044550 AUG
i650001 AUG
j044200 juL
l04 Jui

hIrectMe8 em1

EltrerMSlr 8mftow 0818But

iFi3 j

TYEE DRAiNAGE T jL
AREA

n

Mlj

iTI jfqif iU DESCRiPTlciNiocATION CCCSiORML1ST COMMENTS
m

u RQMff
u

2 i867
i004 51iOO

6 i909 13300
S 1921 30000

15 1923 10500
22 192 9QQ
2i i921 16450

0 930 3620
31 930 6800

n

i ni933 22iiOO
3 i933 30000
7 933 6110
9 1933 5890

15 1934 45000
28 1936 26640
20 1936 j 3

4 936 1260
j Hi3ii i520
3 1936 120
6 1936 135

18 1936 541
26 193j

2 936
2 1938
7 1938

198
25 1940
28 940
2i 1940
3 j940

1
ii

ll27
26

14
22
26
24

mi
24
i
i3
23
23

n

HI
I
I

14
Hi
28

i6
6

t
10

i 1
1940
1941

jrl194i
194j
1941
1941
i9 i
i9 i

941
1942

942
1942

942
942

194i
942

i942
i9 2
1942

l 11942

19 i
jm
1943

19 j
1943
1945
1945

j945
1945
j945

2a 0
6200

645
11000

690

i2ioo
jio

j160
1

1
4600

00

25

n lml
10921

e66
1480
5300

5 0
210

0000

OOOO
60000
26000
moo
moo
21400

5630

V
l El
11000 1
6670 i
5175 I

3200 1
3700 1
3120 5

9170 5
7700 i
3500 i
7800

1

j

5

00

1

2
1
i

d

i

1
n

i
1

164 UNKNOWN R
io s U KNOWN R
795 UNKNoWN P

19780 uNKNoWN R
131 UNKNOVoJN R
195 UNKNOWN P
26 j UNKNowif p
101 UNKNOWN Ii

i UNKNOWN R
j604 UNKNOWN R

115 UNKNoWN Ii
i6 UNKNOWN ii
j99 UNKNOWN fi

2900 UNKNOWN R
16i5 UNKNOWtf P

98 UNKNOWN R
1jO UNKNOWN R
e7 UNKNowrf R

m

53 UNKNOWN R
07 UNKNOWN R

UNKNOWN R
UNKNOWN R

260 iTNKNOWN R
164 UNKNoWN

n

R
519 uiiKNowN R

1102 UNKNOWN p
260 UNKNOWN R

676 UNKNOWN P
532 UNKNOWN R

519 UNKNoWN R
R

5ol N G
550 UNKNoWN 13
169 UNKNOWN R

ijiUNKNOWN R
I

435 uNKNoijlm
451 UNKNOWN
iiiuNKN N I III
3

G

R 1 IUNKNOWN
5SO UNKNoviN
233 uNKNOWN R
1eo UNKNOWN R

18917 UNKNOWN P
189 1 UNKNOWN R

3376 UNRNowf p
800 ijNKNowN HR
j04 UNKNowir or

UNKNOWN p
UNKNOWN P
UNKNOWN P

795 UNKNOWN
I63 UNKNOWN

i 125 UNlijo tJN P

I
i

I

1

i
i
i

1

1
r
1

i

i

d

1
i

6 BEARCREEKATMORRISOti COLORAOO
6 CACHEiA POUORE RMRAT MOCNR FORT COLiiNS coLORADO
1 PURGATOiRERiVERAT TRiNioAD coLORAOO

n

1 ARKANSASRiVERAfLAMAitCCilORAOO
6 eUcKOORN CREEKNEAR MAsoNViiie CiLORAOO n
7 PURGATOiRE iiMRATTiilNIDA5 COlORAOO

n

12 1 K1NGSARROYONR LAjUNTA COlORoo
n

6 LiTiieTtfc5MPSON RIVERNEAR SERTHOtib COLORADO
u

6 Nli FKl5ACHE iAroUDRERNERAfLiVEifM ORECOLORAOO
i 6 SOUTHPLATTE R1vERAfDENVERci5LoRAoo

i 2 6 CHERRYCREEI AT cAsrlEWOOij i5AM COlORADO
2 6 BEARCREEKAT MiiRRiS6N cOLORADO

K L
I i c i

1 7 HUERFANO RIVER NR UNDERCL1FFE COLORADO

2 iA jARACREEK AT GAllEGOS RANCHNR CAPUtiN coLoRAOO
IF 8 SANANT6NiORMR NR ORTlZ COlORAOO

u

12 6 SANGREDE CRISfOCREEK
NFtFORTGARLANO
OOiORAOO

w

in 8 piN6SCmKNR OELNORfE COLORAOO
12 8 NORTHCRESTONECRiliNR CRESTONe cotORAOO

2 9 CEMENT CREEK NR SiiVERToriCOiORAOO
9 iGHTNERCREEKNEAROURANOO coioRAOO

8 Bi J M9ijT AT @RiOAt hC9 9MP2
6 BEARCREEKAT MORRISON COLORADO

1 HueRFANoiiwER ATBi OIro coLoRAOO
1 iiUERFANO RiVER NR UNOERCiiFFE COlORAOO
6 BEARCREEKAT MOUTH AT SHERIDAN COLORAOO
1 FOUNTAiN CREEKNR fOUNTAlN cOiORAoon
7 fiuERfANO RIVER AT BADITtiCOLORAOO

n

7 HUERFANO RIVER Ai BAOiTo COlORAOO
icST r p i cK Ii j Ii iiW r n O AOO

IMXNcos RjvE NttgviAoc cOLORAOO
MANCOS RriiER Nit t6WAOC COLORAOO

I
H3 r IlIg R fB fKI J 9 oRD9

CADDOA CREEl AT CADDOA COLORADO

7 RUle CREEK NR cADooA cOloRAoo
TIMPASCREEKNR ifOcKY FOODCOlORAOO

7 CHicoCREEK NEAR NORm AVONiALE COlORAOO
7 j juijTAiricREEKAT PUESLO COLORAOO

n

9 iA fiitARMiiAT HESPERus COiORAfi j
ff WtiR t R QQ

9 MCEtMO cOioRAoo
9 OlSAPPOI EOAifcOLORAOO
7 ARKANSAS ADOO COLORADO

n tl J fr p Q
T ARKANSASRI OWTOHtfMARfiNRESeRVOIR COlORAOC
j PURGArolRE RiVER ATHIGHlAND DAM NR V SANlMAscoLoRAoo

n

n r li LORAi L
n

7 PURGATOIRERiVERATiONGSCANYON COl 6R
u

7 PURGATOIRERNERATPIEOMONTBRiDGECOiORAOO
1 pijRGArojRERiVERATRAioNCREEK Cot6RAOO
7 PURGATOiRE RIVER AT iiiiNIOADCOiORAoo

tQ EKtfL Rl lg PS9 9RAQ9

1 1ff i l bG C lORAOO

7 FOUNTAIN CREEKAT PUESlO COLORADO

7 sf cHAiliESRivERNR pUeBlO COLORAOO
m

7 PURGATOIRE RIVER AT HIGHLAND DAM NR LASANIMAS COLORADO

1 iiUERFANORMRNEARMUSTANG COLORAOO
n

j jjUERFANORNERNirU NDERCiiFFE COLORAOO

HE 8Y Egi PElli Et @
6 CHERRY CREEK NEAR FRANKTOWN COLORADO
6 PLijMCREEKNR towiERS COLORAOO
j HUERFANO RiVER NEAR MUSTANG COLORADO
1 FoUNTAiN KAipu BiocOi6RA
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2900 UNKNOWN
0451 UNKNoWN
926 UNKNoWN
468 iJNKNOWN

3316 UNKNOWN

603 UNKNOWN
iEij UNKNO rJ

420 UNKNOWN

i69 uNKNoviN
214 uNKNOWN
800 UNKNOWN
926 UNKNOWN
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Cou rr

pUfeio
GUNNisoN
GUNNisON
GUNNisoN
SAN MiGUEL
JEFFERSON

pUEBLo
PUEBLO
DLT

ADAMS

JEFFERSON
LARiMER
BOULDER
LARIMER

BENi
BENY
FREMoNT
oTERo
OTERO
PROWERS
PRowERs
PRowERs
PRoVoERs
PROWERS
PROWERS
ARAPAHOE

MORGAN
eENi
aENi
FREMONT
iiuERFANO
fiuERFANo
otERo
pUEiiio

FiuesU
m n

ARAPAHOE

ARAPAHOE
u

ARAPAHOE
BooToe R
BoulDER
LARlMER
LARiMeR
LARiMER
LARiMER
iJiiIMEii
LARIMER
lAfilMER
LARiMER
iAAiMER
LOGA r

u

MORGAN
MORGAN
wEio
wEio
YUMA
vuw
8ENy

m

8ENf
sENT
FREMONT
HUERfANO
HijERFANO
PROWERS
PROWERS
PROWERS
PRoWERs

ijWJERAC
GARFiELO
MONfuUMA
SAN MiGUEL
CLEARCREEK

MoR N

IrdreetMuuemenl

EllIreme Slreemtlow Dill Bllse

STATION LATITUDE lONGITUDE MONTH DAY R QI 9 RgE

jjM ER
u

NO E PA DESCRIPTIONiOCATION CCCSTORMlIST COMMeNTS

NU BER
TYPE DRAINAGE RATING

AReA
ifr S9 l

ifl 380000 1042800 AUG 1945 ii500 1 1110 UNKNOWN

jijj7 i06382i JUi 3i 1945 150 1 oj UNKNoWN
iifsj 106iijQ4jui H 1945 460 i oiuNkNowti

38j415 1063T30 jUL 31 945 940 or S i uNKNowN
i7Siioo Hiiii900 AUt Ii Hiis 850 T 277 UNKNOWN
393808 1051001 AUG 24 1946 1200 1 10 1 UNKNOWN

381620 f04i5 0 Aoo 26 1946 16500 5 926 UNKNoWN
j80000 642800 AUG 1i Hii6 6000 1673 UNKNOWN

443 0 4 I 1 47 3500 1 110 UIKNOW

394422 1043 100 MAY 30 1948 4700 1 UNKNOWN R

3i45i5 1051320 Jutf j 1948 600 iiuNKNOWif R
40271 1OS11SOMAY 30 1948 5750

00

iifUNKNOWNn mR
401530 1051215 JUN 6 1949 3500 1 101 UNKNOWN R
402300 1051430JUN 4 1949 330 5 ipOOR R

315500 031600 jUN 5 1949 26100 T 3376 ijNKNOWti P1
i80000 10j0400 iUN S 1949 11600 435 UNKNowtf up
3823ij iii5Ois1jUt i i949 5420 4 @KNOWN p
314400 1032900 jifN 5 949 26100 2 2900 UNitNOyiN

U

p
375726 034320 JUN 1949 300 is uNKNOWN R
i80300 1020300jijN i949 5900 i UNKNOWN

m

R
3i05ii 023155 JifN 1949 12600

u

u228 iiifKNOWN p
380326 10201D jUN 1949 1eiO UNKNoWN nfi
386i40 i620820 Juii 1949 401 Ii UNKNOWN p
i803 5 1020745 jUjj 949 e340 jjNKNowN p

1136000 iiOi45 Hii0106 MAy 1949 1690 i 212 UNKNOWN P
394549 1041407 JUL 30 1950 1600 L UNKNOWN R

Qiill 040i08jiJN 17 1S5O i4i 1 1420uNKNOWN R
380202 1031200 AU 29 1950 500 r 3503 UNKNOWN p
380202 03 200 JU 19 950 7950 1 350j UNKNOWN pu
iiii1ijO 05io30 JUL 12 1m 718 I 452 UNKNoWN R
3jH o 1050045 jUL 5 im 445 532 UNKNowN R
374340 iQSOO 5jUL 20 i950 j si2uNifNOWN R
315120 i034i2i iUL 24 1950 9510 1 451 fAiR R
380000 i04iiioo jui i6 1950

00

6100 1 613 FAIR p
81220 lom oJul 26 1950 Hi1oo 468UNKNOWN P

39390 1041909 AUG 3 1951 1200 1 UNKNOWN R

3940 8 O 0554AUG 3 951 11000 1 uNKNowN R l
394303 lo413i5AUG J 195i 4 000 i UNKNOWr R 2

00453 OSiii4AUG 3 195 5100 UNKNOWNufi
00100 10S18OO AiiG

u

3 195 185 1 48 FAiR ii J
oh55 05061000 3 1951 19000 5 5UNKNOWN R

4 Oi3oo 1050146 AUG i 1951 1 400 iiNKNOWN R
fsQO 4ii271 051150 AUO 5 1iS 14000 31 pOOR ir

403800 lo50800Au f 3 195 12000 UNKNcjwr R 12
iiiiOOOO 402220 1051335 AUO j 1951 420 4 743 UNKNowif R

7 1QOO 4 02300 iiisi4JOAUG 195i l260 1 15 1 GOOO iiu
403115 i051045 AVG i 951 6000 i UNKNoiN R

6734500 4022 0 OS2940 MAy is i95 1 480 1 i6 S PooR
m

R
Q ffi22iij 1ii5111sAua j 951 350 2 3 2POOR ii

Wi 24 i032056 SEP 1 951 i2000 POORm R
m4022 0 1033324 sa 7 1951 4400 2 UNKNOWN R

02i38 003738 SEP 7 195 moo POOif li
6753500 04600 1044125 AUG 3 195i 2j9 8 i99 uNKNowrf R

401029 045847Aua j 9si 6200 4 UNKNOWN R
6825500 393440 1021 50 JlfC 2 1951 3i o 1 268UNKNOWN f
6825000 393100 102 430 JUL 12 951 6660 300 FAiR R
1128000 375500 o318oojui 23 lssl 11ioo U7SUNKNOWN P
1i28S00 J80202 i031200JuC i2 951 10000 3503uNKNoYiff J
7ii8SOO 36020i 1001200 jm is 1951 11600 i 3s03 UNKNOWN P

1096500 382700 lii5 io3O jui 9si 4260 i GOOO R
1111000 Jl 540 ffii10AUG i 951 10200

00

jjuNKNowN p
11 2500 J1 340 10s0045 AUG j 19s j i280 5 2 UNKNOwN

n

R
i80509 1023i 8MAY is igs 27500 1 22iuNKNoWN p
380140 i020820 MAY is 951 34000

u

81r UNKNOWN P
38iiJ00 iii20TOO MAY ls 1951 5000 1 UNKNOWtf p L

3e0230 1022030MAY 1s 1951 8iOO 1 i16uNKNowt i p
375120 H16S540 MAY 21 951 240 6 35j iiNKNoWN R
391710 los0330AiiG 3 l95i 600 1 miOOuNKNow R
31i921 090054 Ave 29 1951 1100 350 UNKNoWN R
375800 1081900 AUe 3 His1 4io 1 ii7UNKNOWN it
394540 1053906 JUN 1 1952 2230 1 145 UNKNOWN R
4 is ow2OiAUG 95 1840 1 tii UNKN ij

6739500
6742000

6141000
7128000
jj

ii26500
1li05

675
1128500
ji2ii5Oii
1096500
71i2560
7ii25oo
iiiiiiOO
ii1600ii
1i08SOO

6742500
I

fh

9iisOOo
6711000

710656ii
1JJ6000
91

p
if
ii
ii
R
R

R
R

i216500
909i5OO
9j1iooo
9115000
6716500
67

i
2
2

n

m

i
T2

2
2
i2
2

2

I

1
j

2
3

t ii F R IDyi HFNO y u tl RcLlfELcOlORAQQ
9 FLICK GULCH TRIB TO QUARTZ CREEK NEAR OHIO COLORADO

g UNNAMEOGUlCH iiiiBlo QUARTZ CREEK NEAR OHIO COLORAOO
9 WILlOWCREEKiRiii TO aUARTZ CREEKNEAR OHIOCoioAAOO

n

9 NAfURifA CREEKN1U ORWOOo C6iORAOO
6 TURKEY CREEK NEAR MORRISON COLORADO

i FOUNTAiticREEKATPUE8lOCOLORAOO n
n

1 HUERFANOR Bliv HFNOiily oAM NitUNDERclm COLORAOO
9 NCO A E VR T l COOADO

6 BOXELDER CREEK NEAR WATKINS COlORADO Slmed le as fl Coli
6 TLiCKERGulcHATGOLDEN COLORAOO i26
i eUCKHORNCREER NEAAMAsONvlii e COLORADO 18

u

6 UT lETHOMPSON RIVER NEAR BERTHOUD COLORAOO 29

6 COTTONWOOD CREEK NR PINEWOOO COLORADO 129

7 P RNERATHiGH1AND DAMNR LASANiMAS COLORADO J29
I @ irCADDOMOLOiiAOO j
7 COAL AT FLORENCE COlORADO 129

1 PUR RiVERATN1NE TLE OAMNR HIGBEE COLOiiAoo 12i
1 TIMP R ifc5CiYFORO COLORAOO 29
1m CHEYENNE CREEK NEARHOUY coloRAOO
1 CLAVCREEKNR LAM R c61OAADO

i IYllf ffii lA
j

6 BlJOUCREEKATBYERS COLORADO t fredl L
6 siRjijCREEK NEARWIGGINS coio
1 PUiiGAWiREiiiVERNRlAsANIMAS COiORAOO
7 PURGATOiRE iiivER NR iASANIMAS COlORADO

oo

l t i ii i li J L
7 RIVER NR PUEBLO COLORADO

6 UTTlE DRYCREEK ENGLEWOOD COLORADO 133

j MiOOi QY1iiEEKNDEER riiAiI QifRADO i
6 WEST B JOU CREEK NR BYERS COLORAOO 133

6 5RV ciiEEKNR NlWOT COLORAOO 3
6 LEFTHANDCREEKNEARBOULDER COLORADO 13J
6 BIGTHOMPSONRIVER NEARiOVElAND COiOROO 133
6 BrG THOMPSONRlVER OCOLORAoO i33
6 SUCKHORNCREEKNEAR COLORADO 133
6 cACHeiAPOUORERlVeR COLORAOO

n

133

l gW6 fr j cwl Qi QB QQ In
i t iij jy R ioR

iS3

L f H QR Q9 1
tND Q pRApo

L P iQ K NEM SNtP COLORADO H
6 LONE TREE CREEK NR NUNN COLORADO 133

F J t1M f ADO l

6 SOUTifFOiiKREPUBLicANfWEiiNif15Ai COlORAOO
L PURGATOiREiiiVER AT HIGHLAND DAM NR lAS ANijAAs COLORADO

T PURGAWiRERWER NR LAS ANlMAS COLORAOO
L n

7 PURGATOIRE iiiVEiitiR iASANiMAs COiOiiAOO
oii CREEK NR CANOiiCliYCOlORAOO

u

i iiijERFANO R AT MANZANAAESCROSSING NR ReMNGcOiOiiA50 331Tc ACoi iti8te1
1 HUERFANORKlER ATBAi5iTocoioiiADO

n

1331 encOins dlle1
7 ciAYCREEKNR LAMAircoioRAOO H1
1 TWOBUTTESCREEK NR iioLi iCClLORAOO 131

F lc N
E

A a H
8 wiIiowCREEKAi CREEDE coLORADO

m

9 pARACHUTE CREEKAT GRANDVAUEY COLORA
P

t
9 McEtMOCREEKNR coLoRAoo iiTAHUNE
9 NAfuRiTA CREEK NR NoRVoiOOo COLORADO
6 CLEAR CREEK NEAR LAWSON COLORADO

6 8ijOUCREENRWlOOIS CO

u

r
i

P ptlIttC C II C CU



COUN1

LAs NiMAs
MONTROSE
DENVER

DOUGLAS
flUERFANO
LAS ANiMAS
LAS ANIMAS
OTeRO
OTERO
pUEBLO
GARFiELD
MONTe2uMA
MONTeZUMA

MONTEZUM
SAN MIGUeL
ARAPAHOE

DOUGLAS
ELBERr
BENT
EL PASO
Ei PASO
LASANiMAS
LAs ANiMAs

HiM
tAS ANIMAS

LAS ANiMAS
U

iAS ijjiMAS
lAs ANiMAS
iAs ANiMAS
lAS ANiMAS

U

MONTezuMA
SAN MiGUEL
ARAPAHoe

WELD

WELD

jg t
BENT

BENT
tA A JiMA
LAs ANIMAS
LAS AinMM
lAsANiMAs
tAg ANIMAS
LAS ANIMAS
lAs ANIMAS
lAS ANiMAs
lAs ANIMAS
lAS ANIMAS
LAS ANiMAs
LAS ANjMAS
LAS ANIMAs
lASANiMAS
LAS ANIMAs
LAS ANiMAS
LAS ANiMAs
LAS ANiMAS
LAS ANiMAS
LAS ANiMAs
LAS ANiMAS
i AS ANiMAs
LAS ANIMAS
OTERO
OTERO
oiERo
PRowERs
PRowERs
pUEBLO
pUEBLO
pUEBLo
SANMIGUEL

tf I

EK

IrdrelMusu elTlfti

Extreme streemflow OtItt B e

T P DRAINAGE RATING
AREA

H u

FEiS soiAi
7126000 ii1iio Q49t S P 13 19 2 3440 1 1320 UNKNClwN I p
9179600 3816155 1085520 JUL 10 19si 885 1 695 FAiR R

6113500 8 Qm9l J L 9 1953 2O 0 2 409 UNKNOWN R

S g4 Q NJ 2 1953 2700 i19FAIR BR7112500 Q q G j 1 2050 5 Si2 UNKNOWN

iji @ 1 o Q Qno N j 1953 81 Q i i320 UNKNOWN

1260X mo Q Q q 11 i9 3 jpQ T 1320 UNKNoWN P

E m n l J 3

24300 24 7 uFANtKRN O WN

t
1 HO 1Q Q JYl 10000 1 R j

7116000 380000 1042800JUl n 1 3i 16iiuNKNOWN
n

R 12

909iooo 393110 ioi4545JUl 111 1953 18 i 140UNKNOWN R

n t i 3 t r 4l t Z 12

f 1 jUt l t 1 m 1
712500 gH l5 lJ 5 1954 450

n

369 UNKNOWN R

61i2000 392130 10445SOAUG 1 19S 2620 1 169FAiji R
615eiOO 39iOOO lii4i900f1ii 1954 1523 1 l uNifNOWN R
li28@ 3i i N 2i 1954 337SUNKNOWN p

n

390650 141100AUG

30

1 9
I

I uU NIKKNN NN p
7106000 383608 104 iii3 JUN v p

n

t l n j I
1

u

r
3711 5 lo41o36 iUi 22 1954 1 49 UNKNOWN P

F i I QQ j i ue 22 i954 13500 l l 80 UNKNoWN P

371145 1041100 JUt 22 1954
u

447 0 84 UNKNOWN 15
7i2iOoo 31 i30 1040730 jUt T 1 1320 UNKNOylN oj
712sooo 3i1450 i042450Jui 22 1954 5920 12 8S1UNKNOWN p

1125500 391100 10 0830 JUi 22 1954 26jOO 24
n

60 UNKNoWN p
m

nu

370745 Q oo50JyL i
n

iQQ 2 i29UNKNOWii
u

P

9311500 371900 1084000 AUG 20 1954 1280 1 233 piSQR
n

uR j

9168500 375446 1iiiiiii5a Jul ii 1954 183 1 161 GoOD R

6111500 93908 050157 AUG 11 1955 1110 1 260 UNKNOWN R

61013500 020Oj i015j5 ij i 5 j98 1 198 POOR R

6753500 404600 1044725 AUG 7 1955 715 1 199 fAIR R

I i OMI l 1Q j lwy
I

l
l l I i I 1 i NK ovN I t

1 1 1 looo
ooo

OO

1 1 1 IM I I j I
7 1rol

i

i
3

tt g I19 nM Y I 1 5 12601 1
1

345 GOOD P

I I
310730 1043859 MAY

I
19 1955 1150 1 23 3 UNKNOWN P

313316 1033160 MAY 19 i955 3176 1 387 UNKNOWN P

371712 j9E 3 X i l S lHO j 123 UNKNOVoJN

I
P

310911 1043222 MAY 19 1955 940 988 UNKijCNm p

371145 iO lii36MAY 19 i9551 375 i3 1l9UNKNOiNN

370994 iijji04S MAY i9 1955 20 1 3 Ii UNKNOWN P

311215 10 2i10 MAY ii i955 1960 1 ii3 UNKNOWN P
J70iOO 1042S 4S MAy 19 i9 5 642 j 54 iJNKNOWN

310T2ii 1043520 MAY 19 1955 9650 1 104 UNKNOWN P l
fi in m U iHr l i

uNN OWW NN t
37oh2 i044150 MAY i9 i955 4t00 i

1 H J l r H QtJt I e
1 tQW E

371112 1Q11 M f 1 J 5 1015 GOOD P

ii2i600 W 1040730 MAY 19 1955 41900 1 13iOiTNKi iciw N P

370653 lo43il8MAY 9 95 9t00 60SFAIR p

I I nL nf UI I
l t I 1m u m

1040750 MAY I II 1955 1 5001 I
160 UNKNowif p17125500 H I j i

1
1 j I Jol6q 3 364Gi500 I p l

I 7119500 380528 Q 5 M t 1 1 S5 17000 24 1125 UNKNOWN p I
7ij OO

i U m Illiil Jm JI m li l H
fii6000 360000

un

Hi42800 MAY i9 1955 T1 QQ 2 1673 FAIR ul
3801li jQ 1 l i 3650 T 42 SUNKNOWii

361 2Q 19 HQ 1 l 5 20600 1 0168 uNKNoWN P

i75446 1083858 JUL 27 1955 2540 j 161 UNKNOWN R

m 1 jut n 31 1 f jg g 3

STATION LATITUDE LONGITUOE MONTII DAY lA DISCti R 5
NiT ER

m

7iiJ8SOO
9 68500
6112500

6716SOO

I P f1 9 91L

I

7 PURGATOtRERiVERNR AiFAiFA COLORAOO
9 ROCCREEKNEARURANfuM cotORAfiO

m

6 CHERRY CREEK AT DENVER COLORADO

6 PllTMCREEKN1nouViEiis COlORAOO
n n

7 HUERFANoRiVEifATiAorro colORADO
u

PURGATOIRERlVERNR AiFAlFA COlORAOO
nn

r i C t
1 riMPASCREEKNR ROCKYFORiCOlOAADCj
1 HUERFANOR BiW mOOVlYOAMNilUNDERwFFE COLORADO

n

rh 1 RN Q

9 MCElMOCREEKNR coioRAooUTAH StATELiNE

n

j fPe a

i i i t
l

n

He kijWr q
AOO

m n

J42 Pc Q

6 KIoWACREEKATKiOWA ColofiO
1 PURGAToiRERI ieR AT HiGHlANOOAM NR LASANiMitCOLORADO m
1 BiGSANDfCRKAT STATE HIGHWAY NO 208Ai RAMAHCOLORAOO
1 FOUNTAiNcReEKNRFouNTAiN COlORAO
1 AiAiTARROYONR TRINCHERA COlORAOO

U

f cOlOiiADOCANYON NRJANSEN COLORAOO

PE W QJ 1iIS HIQ@ JfQM lRiNiDADCOL9 W
n

7 FRIJOLE CREEK NEAR ALFAlfA COLORADO

m5 f W fEi lQIDY Y160 NEAirijtiNiDAQ 0 QAAiQ

o g n
fHBMf9 Q BggK NR A F 9Q

1 TR1NCHERA CREEK NR TRINCHERA COLORADO

e f
l RS EEK J OY HAT S lIRI o q 9 QC

6 liTTLE THOMPSON RIVER AT MILliKEN COlORAOO

q E i fE R tiR NU N Qlq 99
ARKANSAS iVE AT tASAliiMAS COLORAuC

n

7 liuRGArolllE RiVER Ai HiGHlAND i5ij Nji LASA IMAS cOloRAoo I 135jPk a lrrlrect I

t 1 S g N t AO Do I I I
7 BliRROCANYONATMADRID COlORAOO I DCI I

7 CHACUACOCREEK NR LA JUNTA COlORADO 1 138

Ig isj lJ E1t to I n
7 DRAWNO 2 AT ti s H1GHlNAY 166 NEAR tRINIDAD cou5RADO

17 q g ROY9N tR I q Qb9R iiQ I I1 t f K org 138

r Jii t Jy t 1 A

Ci6EAQQ f In I

I t i iii friil fio f lil
7 PURGATOiRERIVERATUHIGHWAY35OBRIDGE COlORAOO 138

n

E of Q9

I I E jlTU f r lN 9IQ i I I
I 1 ili cg K jJ io P

I Hk
u

I
1 i AP iY1it AWlEtoio J l I

I
7 eBo 19IREIy R lili lI p NR H LC9lq 136

MJJIPfrQt RN YJ OLOI
P

138
n

1 C t lMIRJf OJ OR 1i

r WOlFCREEKNRGRANADA COLORAOO 138
7 RY fffl9R 8jW H flOVL rDMLtffL NR R lW q j
7 MUDDYCREEK NR pUEEiiCi COLORADO 138

i ST CHAALESRiVERNR PUESlO ccfLoRAOO n
n

9 DiSAPpOINTMENT CREEKNltCEOAA cotORAOO

E Yf E A Vl 9QQR OO
6 C I RCREEK NO I SO CO ORADO

6oiie1
1311

1311
il7 f
j 1

I

I I

I

140fn

Ptopl IyCok c C ol COolOf csu



COU4TY

BENi
BENT
BENT
OTERO
PROWERS
PROWERS
MONfRosE
SAN MiGUeL
ADAMS

ADAMS
ARAPAHoe
ARAPAHOE
DENVER
DOUGlAS
eiPAso

PROWERS
LA PLATA
LA PLATA
LA PiATA
OURAY
SAN MiGUel
lASANIMAS

Qt Q
OTERO

PRCiWERS
puEso

DOLoRES
LAPiAfA

MESA
ELPASO

lAs ANiMAs
DOLoREs
EAGLE
DENVER

OTERO
GRANO
iAi iAfi
ARAPAHOE

8Oui5Eir
OOUGiAs

DOUGLAS
ailpiN
YUMA
ei PASj
FREMoNf
fREMONT
FREMONT
LAS ANiMAS

EAGle
MESA
BOUlDER
BOulDER

vuMi
YUMA
YUMA
PROWERS
ARAPAHOE

ARAPAHOE
AAAPAHOE
ARAPAHOE
ARAPAHOE

ARAPiHoE
ARAPAHOE
DENVER
DENvER
DOUGLAS
ELBERT

jEfFERsciN
ji ERso f

yUMA
yuiAA
BeN

trlredMeuU em1

ExlrelTlllstreamtlowOataBasa

STATION LATITUDE LONGITUDE MONTH DAY YEAR DISCHARGE TYPE DRAINAGE RATING YllE Q p H DESCRIPT ONl OCAT10N CCCSTORML1ST COMMENTS

uM ii AREA M E

7131000 3aoi o 1ois505 Aua
P

9 19561f 1i8

u

i
31 UNKNOWti p T CAOOOACREEKATCADOOA COlORADO

1iiiOOii 380340 02S 05J U L i9 i956 2090 1 iipooir
n

7 CADDOACREEKATCADOOA roiORAoo
n

ji29500 380000 1030400 JUL i9 1956 iiOO 1 4i5 Fiiii p 1 r
u

RiJlEcREeKNRcAoDOA cOloiiAOO
7WOO9 375720 iO 34iiQ jiji 23 i956 issoo m4S1 FAiFi R 7 iiMPAs ATcAiIiN SYPHO rCOloRAoo m

380509 Oi3i 6jui 9 956 3860 2iiPOOR p 7 CLAY lAMAR COlORADO

iij0230 om30 jUl i9 i956 1170 1 1is UtfKNOWtf p
9 M

G NO
LC

ORlIllOOR
n

9177000 J82iis 1Ga4240AUj i5 i9S6 i490 12 rSSOUNKNOWN R wo v

9i66SOO nm6 108i858 fLii 26 1956 i06ii 4
n

iiio UNKNCiwN R 9 OiSAP NirCEDAR COlORAOO

394552 1044937 MAY 9 1957 6450 113 FAIR R 6 SANDe OLL GATECREEK NR AURORA COLORAOO H

394600 1045000 MAY 9 957 1660 6 hi FAiRn if i 6 SANDC RORA COLORADO 142

6 i259Q 393618 O 4919 Jili
u

26 1951 9950 i 360 POOR ir 6 CHERRYCREEKNEARMELVlN COlORA

394iii 104 904 MAY 9 951 10400 23 358uNKNowN R 1 T QilGA FiEEKAfE1IfuwE m1 iOR COLORADQ 1l
39 6 6 1045404 MAY jj iS51 moo 1 181 uNKNowN mR 6 SANDCREEKBELOWTOLlGATECREEKATDENVER COlORAOO 142

611iOOO 3iHio 1044550 jUt 30 1957 5360 1 i69 0000 ii i cj1ERRY CREEKNEARFRANKiowiicolORAOO
u n

5766ij 390400 043455jiji 30 1951 5250 1
n

iiaooD Ii 6 KIOWA TK79RESNREASTONVIllECOLORAOO m

QQ m 1 t l U L 99 l o
o
s iiN

R

iY F l DjCO l O R DO9353500 3 2300 101 i4jijjU 21 iss1 13800 1 iioGoorf R

9ii3ioo i108iO i0i4510AUG 6 i951 713 23 1IiiFAiii R 9 SALT OXFORD COlORADO

91 6600 3ijij850 1075500 jUi is 1951
n

500 1 Hi iJiiifNOWif ir i OR
m

9112000 315800 080100 MAy 4 1957 1390 1 33 5 FAiji
m

R F rnlCREEK COiOR

H ll i 1ij t 2l 1 t 1 11 lf ARlvE R g t 1

375720 1034320 JUl 5 1958 23000 4S1 ifNKNOWN P r T1MPASCREEKfCATllNSYPHONNR ROCKYFORD COLORADO

380300 10i2000 MAY 1 riQQ T Hi FAiif R
n

1 T WOiFCREEKNEARGRANAOA COlORAOO
i 16000 380000 042800 JUL 5 1958 16800 2 161i FAiii p 1 LHUERFANOiiBC HFNQ

YLYDAMNR
9ERC1JEf QJQ AOO

9168100 i15236 1083451 SEP 8 i9S8
00

824 1
m

145 FAiii R H KN DOygCREEfQQ ADO

9363ioo il03iO 075210 SEP 12 1956 154 22 FAiii Ii BON QCOlORADO

390m 1083155 i958 606 14 liNKNOWN G
m

2 9 ORAND JUNCTION COLORADO

385117 1045239 JUL 1959 408 1 102 UNKNOWN P JifOLO Q9 INGSf9 ORA L mn n

37iiio 10 0750 Juij 29 959 2910 1 60 Goo5 p 7 SANFRA CREEK NR ALFALFA COLORADO

375236 1083451 AuG 1959 1710 r 145 fAiFi
u

R 9 DlsAPP TCREEKNR iiQVE CREEK COlORAOO
3951i2 Oim A1 2 959 715

n

6 i jNKNOWN R 9 eiGAC NReURNS cOLORADOL
m

394020 1045840 JUL 3 1960 420 1 445 FAIR R ll Il QQ lf L EStJ QRENSHOM ENVEF fQQB OQ N 2fQ

1119500 J8ijS28 1035852 juL i3 960 i200 4 Hi POOR P 1 P1SH l RIV lllR FO JMQ9RAQ9
9041100 401Jia 10622ii MAR

n

27 1960 148 106 FAiii if 9 ANTELOPE CREEK NR KREMMllNG COLORADO
9363HiO 10820 0145io MAR 19 1960 394 2 181 FAiR

m

wli 9 SAifcREElfNltoxFORO cOLoRAl5O
uu n

6 3 m1 g j h J l t R i
T VR t NS COLORAOO

F mHg 1044550 Jij 31 961 ii10 r 69 FAIR
n n

R 6 EAR FRANKTOWN COLORADO

w l f fM1 j1 1 1 jf F 1
if

u i NU l LCij R
r
I RKTNrR

OllD l
l C

O l O R DO
6825000 393100 10i43ooMAT

n

li i961 2960 300pooii R v

n

h9 7 jim jg 4k jj 1 j Jg H vH p 7 fOUNTAIN NR COLORADO SPRINGS COLORADO

382908 1052319JUl 27 1961 930 3 0 84 FAIR p r Y IB ij MpMg QQ w
nii2908

n

052ii2 mi 27 i96i
mn

2M j 0i6 GOOO p 7 ARKANSAS RIVER TRIS flO 2ATPARKDALE COLORADO

382806 105i240 JUL i7 961 8500 4iiPOOR p 1 MCiNTYREGUlcH Nii PARKOALE COlORAOO
1i2i5oo j71015 i04io31 Jui 12 196i ii2OO i95 fAiR p 7 pijifciiiOiiie RivEFiATiRiN1DADCii ORi

n

ijriQj 394500 i064oooAiiG 26 1961 310 27 POOii R J 9 A KAi iCREEKNRy ioicoILcoLORAOO
JjijiJl 10M1S AUf 5 1961

m

803 3 140000 ij 9 NOiANWASHATGRANoJuNcriON cOlORAOO

400336 1050752JUN 301962 91 13 054 FAIR R 6 GUNBARRELHILLDRAWNR NIWOT COlORADO

oo3i6 1050752 OCY 5 1962
n

16 13 0 54 FAiii R 6 GUNBARREL HILL DRAWNR NlWOT COLORADO

395iii 1021i4O rUt 17 l96i 17800 1 25 G06D R 6
BlNDKS NCR K NR l EXC

OY OCR 1 1
iiffi500 i9i 30 1oH510juij ii 962 2590 26iFAiR R
ij qoo 393100 102 300 jurr 1j 962 9610 4 1300 FAin ir s SOUTHFORKREPUBLiCAiiRIVERNR lDAL1A COLOR

n

i80307 1020253 MAY 18 196i 4630 29 FAIR if T ciiEiENNE cRE AT COLi5fiAOO KANSAS ilfiE
n

H 393542 1044844 AUO 3 1963 10800 1 336 GOOD R 6 CHERRY CREEK LVIN COLORADO

393611 1045105 AUG 3 iiiiii 3330 T 7 61 GoOo R COffQNWOOO V CHERRY CREEK
RESERVOIR

QF@9
j9i5J3 1045152 AUGu J 196i

m

223 23 0 65 GOOD R L COTro MRY T ARAPAHO R QSOLOR QQ u n
6758300 394454 io4i 6 Aue 6 196i 11jij T 236 Gooo nR 6 KIOWA CREEK AT BENNETT COLORADO

61 3OQ n39 54 10 2446 Sep ii 19iii u3420 f 2i6 FAiii R 6 KIOWACREEKATBENNETT COLORADO n

Jjjj542 1045019 AUa 3 1963 930 23 fi oooo
m

R
TOQ l Lej R

i
K TiE APT H e

E QT DU RCOO l Q
RAQQoL O R DO394332 1044go4J UN 151963 392O i is 8GOOD R v

3940io iO 540 rUN 15 1963 94i 12 4 i5 FAIR it f LCHl JrrNECH LDRENSQ g cO Q L
3946 8 1045404 fUN i5 1963

on

i140 T 187 Goo5 R 6 WTOLL GATECREEK AT DENVER COLORADO

3iii57 t0447i5 AOO i 196i 7620 l
n

36 FAiR R 6 PARKEii coiORAOO
effiiiOO 392000 1042900 iUG is 96j 2870 i 111 FAiR ii r 6 KIOWA KrOWACOlORAOO

7 og i9Si o i051836 lUN 16 i96j 195 3 15 1 GOOO ii e CWl NR j5iAiNViEWCOiORAoo
394256 1050648 Juij is iiiii 963 T 322 FAiR ii 6 MCiNiYREGULCiiAf OENVERFEDERALCEffiERCOLORAiX

6825500 j93 io 1WS10 MM 6 1963 55i i 266 FAiii if 6 NN DDS MMfNN fC 8R KK NN RR H

i
l E CC OOilOR DODO

i @ i9i41O 1021510 AUo i 19iji 2020 1 2680000 R
380305 103TiJ U

u

7 30 29F IR
m

p
U

R T is 1 C

7103700

1125500
9i681oo
9060800

A

PnpII1yColcftdoC c CSIJ



OUNTY

BENJ
otERo
pUEBLO
pueBLo
DElfA
GARfiELD
MEsA
MESA
YUMA

elPASo
elPAso
LAS ANiMAs
PRowERs
PROWERS
DOioREs
MESA
ADAMS

ADAMS
ADAMS
ADAMs
ARAPAHOE

ARAPiOe
ARAPAHoe
ARApAHoE
ARAPAHOE
ARAPAHoe
ARAPAHOE
AAAPAHoE
fiENVER
DOUGLAS
OOUGtAS
DOUGlAS
DOUGlAS
EL PAso
EL PAso
ElBERT
g Bt
ElBERT

l t L
ElBERT
LOGAN
LOGAN
MORGAN
MORGAN
MORGAN
SEOGew1CK
WELD
weLD
WELD
welD
weLi5
iiAcA
SACA
MeA
BENT
BENi
BENT
BENT
BENT
SENT
BENT
ElPAso
EL PAso
ElPASO
ELPASO
EtPASO
ElPASO
ELPASO
ELPAso
HAMILTON

sANfMAS

rdrecl eullemtrl

Etb eme SlrumllON Dele Be e

STATION LATITUDE LONGITUDE MONTH DAY YEAR DISCHARGE T f DRAINAGE RATING 1 Flll OTE p ABT QE eJQ 1 l lQN u QRM IST fQM

NUMBER 1
AREA

H n

u

n U y J R

FrjtSj Q if n

h 1 fj i i 1n n ri t9WtL U l Wio A

381ii7 i0408ibul 13 963 68 0 23 160FAiR p
n n

7 B M REEjfA coi9lt jR NEP MQQ

91 9500 it L i U l n Xa T ADO

9092000 393110 1074545AUG 9 1963 1720 1 HOFAIR R g RIFlECREEKNR RIFlE COlORADO

91 390900 1085700 AUG 31 1 Q@ 179q l iliowW f 12 9 COLORAOORNERNR cOioRAiJOUTAHSTATELINEH
9177500 jeilOO 1090700AUG 10 1963 349 1 12 POOR R g TMlORCREEKNEARGATEWAYCOLORAOO

00

mQQ n O m 4 N 1964 1650 1 266FAlR R 6 PJ MAtfREe HALE COLORAOO
u

m

H f 11 n j t R r t J51

7125500 mHo 1040750AUG 111964 6580 1
n

16OFAiR p 7 SAN FRANCisco CREEKNR AlFAlFA COlORAOt5
8 A 3530 1 228 GOOD P 1 CiAYCREEKNR lAMAR coLOPAoo

n

II li tu 2 1
14 OO 2283000 7 ClAVCREEKNR LAMAR COLOPAoo

00

u

9163100 i UL 1 1 22io j 145 FAiR DiSAPPOINTMENTCREEKNR OOVECREEKc6lORAOO
395700 1082900AUG i 1964 3630 j 112 UNKNOWN G 1 9 EAsicREEKNR WHITEWATEfi COlORAOO
394018 1040552JUN 17 1965 145000 1 190 FAIR R lQ Q EBIQy IEI QE 1 J CO lgB Q9 J

394524 104490 jUN 16 1965 13 OO i 13 Goo f R 6 SAND CREEK AT SABLE AVE AURORA COLORADO 159

39 952 1045653 jijN 1j 1965 18800 4598 FAiR R L tflli TTE RIVER ATOERBYCOiORAOO
u

i59

6720500 395512
u

045218 J1jjj 17 1965 29600 f 4713 UNKNOWN R 2 6 SOUTH PLATTE RIVER AT HENDERSON COLORADO 159

6111500 393906 1050157JUl 25 1965 29i g 260 UNKNOWN 6 BEARCmKATMOUTHATSHERIOANCOiORADO i6S

67j N 6 965 39900 336 UNKNOWN Ii 6 CHERiWCREEKNEAAMEiViN COiORAOO
393700 1040300 JUN 17 1965 214000

n

1 302 FAIR R 1 T QjLgi LOEE TRAlL COLqRAoo 159

6 3 ii i fS 1 i i i tj3f
J062lLU NKNO WN

i E

K T g DO l
n 39JHii 10501 0 rUN uvuv R 6 soiJYH PtATTERIVER ATllmffiiNcoloRAOO 159

m

394332 1044904 jurT 6 1965 6000 23
t

358 UNKNOWN R 6 TOllGATECREEKATE6TH AVE AT AURORACOlORAOO 159

39422 o41401juN 17 i965 75500 277FAiR R 6 WESTBIJOUCREEKATaYERs ci5IOR 159

3905 10 S300 jUri 16 T965 18900 Y 81 FAIR R
n

QfB @ tQW TOLL GATE CREEK AT DENV L 9 P9 n

fo9Q 392i30 0 45SO Aua 21 1965 1730 1 j69 UNKNOWN fi 6 CHERRY CREEK NEAR FRANKTOWN COLORADO

4W j ill M 16 965 126000 i08 POOR R 6 EAsT PlUMCREEKNRCASTLE ROCK COLORAOO
m

59
n

6 09500 j ffi i 1 j F I

oW r Kc Jf l

mnl l i j i 1HI i m i
n g ff 1 lrf vn ill g tITE co t r

bilm l I 1 iIIU i ll ml r III I
i Imm fv lil i iii l lult

391233 io i2isjUN i f1 5 20000 1 3S 9fAiR

I I
lWEsfKioWACREEK ATELBER1 COLORAOO

l

1591103700 1032100 JUN 1965 35200 4 in9FAiR R 6 PAWNEE CREEKNR STERLfNclcoloRAOO 159 1

1032758 JUN 16 1965 123000 24 5652 FAiR I 6 SOUTH PLATTE RiVER AT8Ai1Ac cciLORAD6i i 10335oojuN 18 1965 i 300 946000 I tt@Jt ReRU SHfQi9 jQ C I i
401511 1035800 jUfi 18 1965 466060 i314 pOOR 6 BIJOUCREEKNEAAWlGG1NS COlORAOO

l m I I I f I I r U j tf I r
olioo 04 000 UN iii j iiiFAiR i i f COAlCREEKNR 8R GGsoiifcOlORAiiO r j

404300 10 1400 JUN
n

is i965
m

ooo
n n

633 POOR R T CROWCREEKNR KE6TAcoioRADO
n

1591

67 500 46oo 1044725 jij 14 1965 5610 fj 199 FAiR mR 6 lONe TREECREEKNR NUNN COlORADO
n

1591

04500 10j4800jUN 14 1965 6280 t si3G06D R i 6 NORTHPAWNEECREEKNR NEWREYMER COlORiOO 1591

4ii ioo 1033900 jiJ N i5 t965 261 00 367 GOOD R 1 6 PAWNEECREEK NR M COlORAOO 1591

372600 1023700 jUN 1 1965 13200 4 3 FAiR pn 1 7 BEARCREEK NEAR l6iiAOO J
311900 023600juif 17 965 1ijO 1

u

1ii6 UNKNOWN p 1 7 LONE ROCK DRAW COlORAOO 1591

37jiioo 1023700 jUN 1 1965 82600 24 453 GOOD p 1 7 TWO BUTTES CREEK 0 COLORADO 591

jj ml l lm m l lm f y mit l 1
IHc rQIB1siEJc RRE

EE
K

i
T
trHWf f O

N LA

J

1ooTA c O l OR AOO I
1
l 1 1iI J I I J I J l 7j 1 1300 POOR I p 1

80202 031200 UN O 7 PURGATCIRERIJERNR LASANlMAS CCLORnc 159

111 i i 1n j t 1ml t 1 l tV
I

r t 113 L l e N g t t t F 1
384225 lo ij25 jUN 17L 1965 141000 l 353 GOOD P

I
1 iiLACKsouiRRi ii CREEKjfiELijCOTI 9LoRAOO

t 159 1

390105 1043200 JUN iil 965 10400 0163 FAiR p 7 8LACKsaUiiiRElCREEKNR pffiON COLORAOO 159

7105800 384346 i044ooo juC 24 1965 25000 1 466 POOR ff 1 FOiTNTAtNCREEKAT SECURITY COLORADO

iiqsaoo 38 346 1044400 rUN i4 1965 2680 1 488 GOOD p r FOUNTAiNCREEKAT SEcuRITY COiORAOO l

384100 1045000 jiii 24 1965 3710 I GOOD p 1 1 FOUtfTAlNCREEKTR iii NRCOlORAOOSPRINGS COLORAOO
384320 io43WIuN 1 1965 2iooo 1 543FAiR R 7 JIMMY CAMPCREEKNeARFOUNTAiN cOiORAOO
385825 i045n7 jUN 1965 515 iO 1 rA1R P 1 WMONUMENT CREEK BlSTANLEVCANYONNR P1 EVtEW COLORADO

1ii7SQii 380133 i02Oioo jUN 11 965 58000 25410 POOR P AjfKANSASRiVEifNRcooiiooE KANSAS

3 iooo oisliiJ ij 11 1965 j4 SG p AiXiAARo o R Nc T R

7129500
i1j

m

15

6151600
8757700
6158000

57571501

I 67 t8Ol 1
1

u

I

j

I
6758500

6t OOO

1591081e1
B91
1597
ls9f

dDyColorodoCC rlor CSV



htrect MuSU emen

ElCbffTe mflowDel Bese

COUNJY STATION LATITUDE LONGITUDE MONTH DAY YEAR DISCHARGE TYPE DRAINAGE RATING FILE OlE PART DESCRIPTIONlOCATION CCC STORM LIST COMMENTS

N M
a n u

AReA NUM8ER

lAS fN1MAS 3707iO 1043859 Ju f 17
F i

l
9 MI8 FAiR p 7 BURROCANYoifATMADRID COLORAOO 1591

LASANtMAS 3732il 033606 jut 17 1965 38900 1 3ill Gooo p cHAcUAC EEKNR V jUNTA COLORADO 1591
m

lAsANiws 3105j8 1043119 juW 11 1965 1120
m

J i 1 6000 p c1 c N TARIMLiE COLORADO 1
lASANiMAS i 5 09 37iioo io41140juN 17 1 5 10600 4 n80Gi500p 00 1 NEARALFAlA QORADO

n l L
LAS ANIMAs i70904 10436 5 jijij j7 1965 io90 4 i6 FAiii p 7 CK OYO NR TRINIDAD COLORADO t59 1

LAS ANiMAS j7 215 10421 0 jUN i7 1965 3540 f i6 GOoD fi 7 REE TRiNIOAO ccioRAoo 159
m

tASANiMAS 370100 i042i45 jUN i7 i965 760 r 54 pooiim p 7 OE CRE N MqRELYOOloRAi5f n ii
tASANiMAS 370720 1043520 JUN 11 1965 80

ou

04 FAiR p 1 LON CANYON R OPRIS COLORADO 159 1

LAS AtiiijAs 370600 i045100 JuN ie 1965 920 1 216 GOOO R i L ORTH fORK PURGATOIREAT WES ON COLORADO J L
lAS ANiMAS 370800 1044800 jUN 17 1965 nnumjooo 381 uNKNowN p

m

J eURGATO ER ABV LORENCITOCANYON NR WESTON CO O ADO J 1
LAS ANiMAS 71 fsC i7 015 Hi43031 J uN 11 1965 5700 195 GOOo P 1 7 PURGATOIRERIVERATTRIN1DAD COLORADO 1591

7i26OOii lm l i j tl 1 1 f t g 2 r t WftL A
DaE Q Q f F

iASANiMAS 7i ijjgi 311450 1042350 jUN 16 19is 20000 2 857 POOR p 1 fiuRGAToiRERIVERNi LORADO 59 1
LAS ANiMAS ijnQ l04 iii2 juij is 1965 miJ 4 i935 FAiR fi l 7 PURGATOiRE RlVERNR corORA i591
LAS ANiMAs 370653 1043iisJUN i7 1965 12900 4 60 5 FAiR p 7 FiATONCREEKATST A iS91
LAS ANiMAS 370030 i042650 juij 16 i965 4660 5 21 FAiR p 7 iiATO fcREEKNR M ADO 159f
lASANiMAs 310 158 043634 juij

n

16 1965 3410 i 367 uNKNowN p 7 RE1LLYCANyotfArc 0RA5C 159 f
iAsANiMAs 7 255OQ 3i1 iO 10W750juN ii 1965 14000 160 FAIR

m

p 1 SANFRANCISCOCRE FA COlORADO 1591
tASANiMAS 370 00 i0412oo JUN 17 1965 7960 1 3i1 GOOD p l 7 SANISIDROCREEK COLORADO 159
LASANiMAS 370725 044525 rtiir 17 965 630 1 36 4 iiNKiiONN p r SAACI lOCANYON COLORADO 1591
LASAtiiMAs 3j0800 1oisloo jUif Hi 1965 3 0 4 0 GOOo p T T S6iiYHFciRiPUR AT WESTON COLORA i59 1
lASANiMAS

n

3707 1040050 jUN 1965 4500 24 29 FAjii p 7 miNCHERAcREEKNR TRINCHERA COlORAlX 591
LINCOLN 385100 i033200 ititi 1 1965 3710 18i FAIR mp t 1

n

SOUTH Rl isliCREEK NR KiRVAl C01ORAOO 159
OTERO 7119500 380528 1ijJ5i52 juii j 965 11 OO 1125 FAiR p L A WP6 RiVERNR FOWLfOtORAi50 1
OTeRO U t n i L 111 1965 43200 2 10901 UNKNOWN P L A KANSAS RIVER CATLIN DAM NEAR FOWlER CO9RADO 1
OTERO 380138 1034730 JUN 1965 31610 uNiNow f p 7 ARKANSASRNERATSWlNK COLORADO 1591
OTERO 374225 1032420 JUN 8 1965 ii4000 291 FAiR p rSMITH RN1NAIJ1EW COLORADO 591
OT ERO 3ii004O 03330 UN 7 i965 21 ijO 24 481 GOOO p 1 riMPAs MOUfiiNR SWiNKCOLORAOO

u

591
PROWERS 380115 1022850 iUN W 1965 5600 f 28 0 FAIR p C 7 BIG SAN NR LAMAR COLORADO 1591

I r imH lmB lB l 1 1 211 f l r t7 JT woiB UT TRESYCRE EKtN R HO l l V clO
l

oOARROOAOO 5jJ7PROWERS 3lIOi40 1020520 JUN 17 i965 1i2000 T 8i7 Gooo
n

p
PROWERS ji0245 020705 Ju1f 1j 1965 10600 1 212 UNKNOWN p f WILD HORSE CREEK AT HOLLY c6ii5RAi i59
PROWERS 380156 1023107 jUij 1i 965 24300 O S FAfR p 1 WillowCREEKNR LAMARCOLOR 159 1

PROWERS if5105 022605 JUN 11 1965 35300 1 625 FAiR P 7 WoLF CREEK NR GRANADA COLORAOO 159
PUEBlO 7111000 38105 i040940Jijir 1ii 965 0100 2 gi45FAiR Or AA SASRIVERNR NEPESTA COLORADO 59
PUESlO 3i 442

m

04206 JUN 1ii 965 104000 4 7t51 POOR P 7 AAKANSAifiirvEiiNR NORTH AVONDAlE COLORADO 159 f
PllEBlO 1099200 382Oi9 1045621 AUG i i965 23900 4280 UNKNowrf p 7 ARKANSAS RIVERNii PORilAND cotORAOO
puEBLO 7099500 3iii602 043m AUG i2 1965 23500 4 468ij FAiif p 7 ARKANSAS RJVERN1f pueaLO ORAOO

JI c i 1 f V ll l i 2
0 Jil l 1 i i i 1i Q9ii

BE 7128500 80 02 10 200 S P 2 1966 1 1 3503 AIR R 7 PU R I R N LA I S Ol R

lASANIMAS 7126100 371816 10400 4 MAY 26 1967 1060 1 46 FAIR R 7 LU YO NR MODEL COLORADO

LAS ANiMAS 7126200 372045 1035721 MAY 26 1961 6240 166 FAiR p T v RC VONR Mo6EL coloRAOO
EAGle 9058900 39 337 1062850 JMY 21 1961 io 5 0 i6 UNKNOwN G 2 9 Nft MiNTURN COLORADO
GARFielti 9095000 392m 1081859 AUir 31 HiT 1220 l 321 PooR G

m

2 9 DE BEOije c6tORAoo
LASANIMAS 7126100 311816 104Q0S4 AUG 3 1968 4830 1 86 FAIR R 7 lUNINGARROYONR MODEL COLORADO
COSTlliJC Ji lfi l05ill @ 1 1 1 1H E i i 1 RA CREEK1R CHi 2LORAQO
RiOGRANDE 8220900 373444 1062211 JUL 30 1968 754 1 tt8FAlR R 8 SAN FRANCISCO CREEK NR DEL NQRTE COLORADO

SAGUACHE r OQ @QQ jQ ij iu i n i t 9QQQ Qfig fillR@AR E TO coiQR Q9
SAGUACHE 38007 1054546 AUG 11 1968 174 1 12 GOOD R 8 RlTO ALTO CREEK NEAR MOFFAT COLORADO

tlt tm I l
n

2n i g i F g 2 f iijj N r R po

BOULDER 400608 1052033 MAY 7 1969 1970 1 186GOOD R 6 J MOUTH NRJAMESTOWN COLORADO 179

jEFfERSON 6111000 39iii2 105iHMAY 1 1969 21iO 8 FAiR R 6 TURKE R MORRISON COlORAOO j n
yuMA

n

6825500 395m o2i506 AUri 2 1969 0600 1 268 POOR R 6 LANDS R HALE cOLORADO
n

1831

tl u ml I I i l t Iii i w Ei i n l r E i ln
ARAPAHOE 6758250 393647 1042701 AUG 19 1910 2170 1 6 41 UNKNOWN t 6 KIOWA CREEK TRIS NR BENNETT COLORADO

wei5 i m QQ 1 V j N J J 51 YBKMOwH 2 9 ll EJ 1 NEARRosi cOLORADO
LASANiMAS 7124700 370936 1042538 AUG 22 1970 2520 1 846 UNKNOWN l i 1 GRAY CREEK NEAR ENGLEVILLE COLORADO
LASANiMAS 71i6 50 371143 iiji6H Jui 22 1970 84J 8 45 UNKNOWN L l iOSEARROYONR roiiecOlORAOO

w

MINERAi ii211500 37 6oo 10649S0 SEP 6 1970 4660 7eo UNKNOWN p ii R10GRAN OEATWAOONWHEEloAP ooiORAOO 1iii 1
ARcHulETA 9 9900 372 25 1065025SEP 6 1970 1110 1 64 iPOOR R g EFKsAN jUANAsv sijii CREEKNitpAGOsA sPGs colofiAtxy 881
ARC U 1 J OOOO 3To 0653 sp 97

n

66 9 SiN NR sA Fi c
n

n

1f1 f

Pr dlllC fllo C CSO



COUNTY

MESo
MESA
MESA
ARAPAHOE

CHEVENNE
DENVER
DENVER
JEFFERSON
JEFFERSON
YUMA
YUMA
LAS ANIMAS
PRowERS
PROWERs
PROWeRs
PUEBlo
LARIMER

LARIMER
LARiMER
LARiMER

u

LAfiiMER
LAFiiMER
LARiMER
LARiMER
LARiMER
lAFilMER
LARiMER
LARiMER
LARiMER
LARiMER
LARiMER
lARIMER
LARIMER
LARiMER
LARIMER
LARiMER
tARiMER

hARIMER
LARIMER
LARiMER
tJ iMER
LARiMER
LARiMER
LARiMER
LARiMER
LARiMe r
LARiMER
lAiiiMER

tASAN1MAS
oTERo
PROWER S
pUEBio
PUEBlO
pUEBio
oeifA
EAGle
GARFiEL
GARFielD
MESA
Rio BLANCO
ELBERT

jEFFERSON
JEFfERSON
MORGAN
YUMA
EL PAso
LAS ANiMAs
lAS ANiMAs
DedA
DELtA
DElTA
OCilOR g

h1rtclMtt llumtt1

Extreme strttmllow Dllaaa

STATION LATITUDE lONGITUDE MONTH DAY YEAR DISCHARGE TYPE DRAINAGE RATING fl T F Q R I Ln1Qg 1lQL CCCSTORMUST COMMENTS

Nij BER AREA ilM R
n

i T Sj S9 ii
i909i9 0818 i jiftd 16 1974 12000 j 68 S GOOD G 9 jERRYCREEKNifcAMEo cOlOFiAOO
39i1ie i 0632 Jui 18 197 3S00 1 923 P6oii G 9 jERRYGti CHNR MESA COLORAOO
igiii 085859 Aua 8 1914 400 j 168 POORm if g wESTSAiTcREEKNRMACK cotoRAoo
393934 1045816 JUL 24 1975 178 1 098 UNKNOWN L 6 HARVARDGULCHTRIB AT ENGLEWOOD COLORADO

J859i8 1021650 jUN h 1975 241 1 784 UNKNOWN l 6 ilM8E g EKT J 1EiBAPAHOE f M
395041 i0458i9 JUl 14 i975 856

m

UNKNOWN i 6 NlVERCREEKAT DOWNING ST AT DENVER COLORADO
39S030 045102JUL 14 1975 1126 i UNKNoWN i 6 ilRiB Kiif iffiEST lf SOLOtQ394428 1050645 jUl 20 1975 641 1 9 UNKN 6WN l 6 LENA GULCH AT LAKEWDOD COLORADO

394253 050144jiji 20 975 403 1 i16 GOOO R 6 p NOjSY tGCULECEJjKDNf2iHA lT EtCoEwoooL O A oocQii APCf
39j i2 i02 g06 jUN 20 1975 3000 1 268 POOR R 6 n

39i150 oiloi7 MAY
U

28 i915 350 1 ii8 UNKNOVN C 6 sANrfCREEKNR HAlE COLORAOO
370746 o4i8iO juL 1 1915 4500 550 FAiR p 7 PURGATOtRERiVER ATMADRio cOLORADO
360651 1022900 1975 21 3 i24iiUNKNOWN p i L siGSANDfCREEKNR iAMARCOlORADO
i80216 i023651 KiN 23 1975 4iS uGOOD p 7 wiiiowCREEKNRUMAFf cOlORAOO
38021 102365i iu1r 27 1975 24 0 1 42 FAJR p Tn WliLOWCREeKNii iAMARcoioRAOO

u

375m 1 572i JUl 10 1975 J40 11 FAiR p r GREENHORNCREEKNR RYE CCft ORAOO
02539 1052037 JUl 31 1976 J 1 189 POOR R 6 BIG THOMPSON ABV DRAKE COLORADO 1

4025 2 OSi931 iiTl ii 12 30100 1 216 POOR R 6 EiiGTHOMPSi5NRiVEii ffioWDRAKE ffio 198

6 0Qi 402518 1051334 JUi 31 1976 31200 r 3OS POOR
n

R
m

6 e HOiipSON RlVEMM01jitfOFCANYON NR fRAl5 COlORAQQ 1
402259 1052811 jiil 3 i 197 4330 64 GOOD Ru ll Q HOMPSONRIVERBELOW TESPARK CO 1n

02S05 051202 jUl 31 1916 21000 1 31 POOR R 6 BIG THOMPSON RIVER BELOW GREEN RIDGE GlADE COLORADO 198

i62433 1052501 jiJC i1 916 6950 1
m

053 pooR R 6 BIGTHOMPSONRiVERTRiaetW GlENCOMFORT COlORAOO
u

198
402i4 052734 jUL ii 1916 8700 131 POOR ii 6 BIG THoMPSON RIVER TRIS siWLOVEtANDHElGHTS COLORi1iO 98
Q O 10S2S28 JU

n

l 975 1990 pooii R
n

5 ijiACRCREEKNEAifGLEN HAVEN COlORADO 98
n

6752260 403517 050408 iua 1 1976 5700 1 1127 FAiR Ii if CACHE LA poiJi5RERiVER A fFORTCOu iNS COtORAoO i9B

t 00952 1051326 AUG i 1916 7340 1 056 FAIR R 6 CACHE iA POUDRE RIVER iJ MOC Nit FORTCOtiiNS coiORAOO 198
40SH6 052139 JUi 31 1976 121 3 068 GOO R i REEKTRIB ATVIRGINlADAlE COLOR QO j
402344 1052617 jiit 3i 916 1210 PooR R 6 DARK GULCH AT GLEN COMFORT COlORADO 198

4055S0 1052057 iuT i 1976 1400 1 27 pooii R 6 DEADMAN CREEKNR VIRGlNiADAtE COLORADO 198
un

j f i U f l r 1 r l go yiGltu lLCC HNi
N

EjlTE A KccgO llO
A

OO T9j9402422 los28iijiji i1 1916 3210 2POOR li r

i H j t t l 1 t r 1 f Jf I 1r cE A RAOO
404744 1051124 jui 31 i916 2SgQ i 863 FAiR R 6 iONE PINECREEKNRiiiERMORE COLORAOO 198

1 i1 tl j F 4 j J 1 t l Qt 9u1C1HJR oiORAOO i

4026201 10S2152 jUL 3 19781 B1iot 1 80 2 fAiR 1 R 1 5 Iff f 6 g colORAOO I

I I I I I I I I NO FK BiGTHOMPSONRivERATGLENHAiE rci5ioRAOO T 19ii 11 llit l l 1 T e2i g 1 1 1
Q n H9ipSO IIB NLQR J9l9RAD9

1

illil lliOO I li l ll lll t ill J f Ih i ti I i F li
n

q
lh Ibqi 1i jm fn J jfi t t I l

C gK

1it l J lH
402632 1052140 JUL 31 1976 2320 1 23 1 POOR R 8 WESTCRE LEN HAveN COLORADO l

1124300 370653 1043617 jUt 19 i916 2480 1 100 G006 p 7 LONGCAN EKNR MADRlO COLORAOO

fy1t ii i gi jm I r il it f T l ltit
Nij Oh9R n

7i07600 j80405 10446fi AiiG 1 976 967 i81 UNKNOWN i 7 ST CHARLES T NR GOODPASTURE COLORADO

9144200 i847i6 07594i SEP 6 i976 22i 1 196 GOOD Ii 9 TONGUECREEKAT CORY COlORADO

U 1 1 j i f t g 5 r 991 1 9
f9j9R

392m 060333 jU1 ji 1918 2600 98 POOR R 9 PARACHUTECREEKATGRANOVAlIEY COlORADo
915HOO 39183i 085859 AOO eo 976 200

m

168 FAiR R 9 WESTSAiTCREEiNffMACK COlOiiAOO
930603ij j 930 108m iiJi

m

jl 91ij 40 i j 62UNkNOWN M g SORGHiiMGUlCHATMOU fiiNfLRlOeIANco COiORADO
n

1slinO aeleiiil9if

1 inn B umu 4 i U mt I 1fl r f f J 1 iJi Ei Tf t i l J 1
6759 00 40165 1035231 jtii 26 1971 2200 1

P

i500 UNKNowNl 8 BijoUCREEKNRFORTMORGAN COLOR

1f 1 1 S 1 1m 1 l Q L f 1M

B Wji QJi@o

1i29200 i1i556 1031948 ijAY 20 1911 2270 f
n

3i1 UNKNOWN t 7 MUDDYCREEKTRIB NR NiNAviEW COLORAOO
n

1 @ m q 1 F AuG 1 17 2 OQ l i9 f i 1 ij MjIl iYJ R H E8 gi QQ
9134200 384822 1074112JUL 20 1977 946 1 41 POOR R 9 COnONWOODCREEKNR HOTCHKISS COLORADO

91 1500 384524 108153i jut i4 191 iQ50 i 209 FAiR G 9 ESCALANTECREEKNii oeLTA coLoRAoO
9isom j8 06 ioa0940 jUL 2 1977 199 1 242 POOR R 9 RouaioEAucREEKATMoiJTHNR oEiTAcOLORAoo
9i6iloo T236 i 3457 ui 4 ii77 1210 i 41 FAiR R 9 oiSAPPOiN Mif TCREEKNR oo eEK 6tORAOO

9153400
6111580

6857500

6119630
6711642
6iJ2S500
6826900
7i2 2oo
713 ioo
7133050
11iioso
7 01900

I

Ii
In

lsliMdlle i9i1
lsmed8ie s iii1
fijlji 1 1

t 1 j r

P p tlyC C C csu



COUNIY

ARCltuiEtA
ARCiiuiET A

AAdiulETA
ARCiiuiETA
ARdiLiiETA
DEltA
oOLORES
DOLORES
ooloREs
iilNsoAle
L PlATA
LAPiATA
MEsA
MiNERAi
MONTEZUMA

MONTEZUMA
MO TEiuMA
MONTRose
MONTRose
MONtRose
SAN JUAN
sANJuAN
SAN MiGuel
SAN MiGUEL
SAN MiGuei
LOGAN

lOGAN
wEio
WELD
LAS ANiMAs
LAS ANiMAS
LAs ANiMAs
rROWERS
RIO BLANCO
ARAPAHOE

LiNCOLN
welD
WEiD
CifAFFEE
ElPAso
FREMONT
iueRFANo
lAPlAfA
LA PLAt A

lAjili fA
lAFiLArA

lAPiAf A
MESA
MESA
ADAMS

ADAMS
ADAMS
ARAPAHOe
ARAPAHOE
DENVER
DENvER
DENVER
oouoiAs
bOuGLAS
DOUGLAS
JEFFERSON
teiiEfi
WELD
WELD
YUMA
FREMoNt
FREMONT
OOLORES
GARFieio
MESA
MESA

SA

htIKlMeS1Uemerll

Ed ShlmllowDst BllS

TYfE ORAINAGE RATING FILE JIOTE fART DFCRIPTlONA TION CCC STORMLIST COMMENTS

AREA NUMBE

F T t q iL

t l i i wr t f S f MiiQ 1 L

31ii20 072032 SEp 6 1970 1980 T 371 pOOfi R 9 PIEORARlVERNR PIEORA COLORAOO
n

1iia

m t itt n g 1 L F 1W Gp L t
tjH 1 i J r c rN ERAIR l ff I

9li5000 m6iO ioijoi35 sep 6 1970 930
n

1 105 GOOD it 9 OOiORES o cOlOR a8
37 544 085403 sep 5 1910 830 i 8 5 pooii UR T 9 oovEcRE AT DOVE CREEK COLORADO 88

9M72oo 372912 070946 SEP 5 1910 2520 t i22POOR ii 9 Mio P1EDRAiiiilERNR PAGsASPRiNGij COlORAOO 88

QQ 37S959 108 7 AUG 3 filo L 31 POOR ji 9 lAPiATARmATcoioRAOO NM iINe
n n

88
9352900 372S39 013235 SEP 6 1970 7050

00

72 i GOOO
n

fi 9 VAllECiroCREEKNii BAYFIELO COlORAOO
oo

66

illm
11
9

7O

6

I 90

350
i

G OO D

n

1R tERR AT GAooGOjL OWRE s lctoL O RADO@i I

n

9166500 3728 S OS30jS sep
9371000 310 i9 064427sEP i 1910 4S30 550POQR R jf NR TowAoc cOi ORAOO 1i8
931iOOQ j71921 1090054sEP6 1970 28ijO 350FAln n 9 NR COloRA ijfAHiiNE

n

i68

9i69500 3818i1 06530 sep 6 f910 57 0 19io 0060 R 9 ATBEi5ROCi COlORAOO
oo

168
ii69800 38i653 i064iiii SEP 970 388 3 4 i4 uNKNowN t 9 EAsT PARAOOXCREEK fRiiiNR ROCK COLORADO 188 011 1

9i77000 i82125 08 2i0 SEP 6 1910 8910 j 550 POOR R g
oo

sANMGUeiRIVER ATU RAOO
oo

m

s6
iissiOO 375104 i01 j3 sep 5 970 750 i FArR ji 9 MiNERAlcREEKABii si LORAOO

n 0000

88
3ii21 loii0i9sEP i910 3010i si7GO oo R 9 MiNEAAlCREEKAT COlORAOO 18S

U 1 1 r l t m 1 r 7 tl F f F fl i
u nm

F
9175900 3805ii ioiiif17 sep 5 1970 5660 859POOR R 9 DRYCREEKNlt lORAOO

m n

ip
n

6760300 405248 1031912 AUG JO 1971 1740 1 7 39 UNKNOWN L 6 OARBY CREEK NR BUCHANAN COLORADO

6760430
n

4osa12 oiooi JUl
on

911 11 223 UNKNOWN i 6 SPRiNGCANYONNR PEETZ cOioRAOO
n

6156200 405800 1043350 AUG 19 1971
n

92 T 5i UNKNOWN r 6 GEARYCREEK TiiiB NeARROCKPORT COlORAOO
iOS438 i04 4i4 AUG 21 911 3120 1

n

151 FAiR if 6 LoNE TREE CREEK NEAR cARR COlORAOO
ii29200 313556 1031948 AUCf 19 1911 260 i 37 UNKNOWN l T MUODYCREEi TiiiiiNRNINAVtEW CoiOiiAOO
7i26400 31i324 ioi50iO Aua 7 197i 1 io 1 427 UNKNOWN i i REtiRocKCANvmiNR BLOOtfcoioRAOO
7129100 i73357 loi 026 Aun 28 1971 5040 i 169 uNKNoWN l 7 RUle CREEK Niif NiNAVIEY cOloRAoo

00

1135800 i61545 oiG i3 JUN 30 1971 2411 1 10 UNKNOWN l 7 WILDHORSiCREEKffhBiiHAATMAN cOLORAoci
9306222 400439 10lh4Q8 MAY 1971 242 1 629 UNKNOWN M 9 PICeANCECREEKATwiiltERIVEitOLORAOO
6711580 393934 1045816 JUN 4 1972 63 1 1 UNKNOWN L 6 IIARVARDGULCH tRIB AT ENGLEWOOD COLORADO

6821300 393j 2 i03iiis jiji 23 912 420 i 527 UNKNOWN i i NORTH FORKARlwee TFiie NRSHAW COU RAOO
615S400 400210 O i306 AUG 3 1912 81 18 i5 UNKNOWN l 6 G60sECREEKNR fovt coioRAO
6153800 405501 044601 aiiij 23 1912 641 4 56 UNKNOWN i 6 OWl cREEK TRiB NiiROCKPORT COlQRAiX

383908 1060302 AUG 26 191i 3000 FAIR R 7 uNW MEDARAANSM RIVER TRia NEAR NTHROP CO LORADO
3S4346 104 400jUN i1 197i 6520 i 488 FAIR p r FOUNtAINCREEKATSECURiTYCoioRAOO
382221 iij457 9 AVG

P

i 1972 1040 i 214 FAIR P 1 BEAVER CREEK NR PORTLAND coioRADO

374340 105210iAOO 3 1972 i I20 1 7JOOOD P 7 HUERFANOR AtMANzANARESCROSSINGNR REOWi G COLOR Aoo
310 24 10152ogoct 19 972 114 1 221 GOOO R 9 FLORIDARIVERAtBONDAO COlORAOO
3jjjiJ Oj5223 oct 19 1972 1180 1 jil4 Goob R 9 JUNCTIONCREEK AioUR ANGO coLoRtiO

9362000 37ii i3 ii753 8 OCT 19 Hi72 2630 62 9 GOOD R 9 llGiifNER CREEK AT DURANGO coLORADO
9 s3iQO 310823 i074s1oocT 19 i972 iil 167 GOOD R 9 SilfcREEK NwoxFoRo coLoRAoo

9153270 1 j l i i g f mi42 o
R SAL T ctRtE E KA NtEAR

K

MAF cfKf ic O L O ADO9Hi 490 i9i31i1 l0i53 2SEP 0019 912 1680 436FAiR r
395935 1045627 MAY 6 1973 740 3 65 UNKNOWN l 6 BlGORYCREEKAT UP R RCULVERT AT DENVER COLORADO 194

395028 1045753 MAY 6 913 sSii 6 UNKNowN uT s NWERCREEKmUoitTHAfiiENvEirCOlORAfiO m 194
394446 O 5246MAY 6 97i 290 1 iUNKNOWN l ij WESTERLVCREEKAT 9THSTREETATOeNvER COlORAOO 94

393m 105oo0i MAY 6 1973 4400
00

19 UNKNOWN i 6 BIG ORYCREEKArSANTAFE sivo AT DENVER COLORAOO
m

94
39i91 1045914 MAy

n

6 913 1510 15 UNKNOWN i s iiiiie DRYCREEKATBiiDWYANDACOMAATDEN iER coiORiOO i94
394701 Hi 541i MAY 6 913 5630 4 81 UNKNOWN L 6 SANDCREEKAT 49fH STREETBRIDGEATDENVER cot6RAOO

m

194

394129 1050020 MAY 6 973
00

320 3 UNKNowN 1 6 SANDERSON GuiCH ATARAANSASAVEAfDENvER COLORAOO 1i4
39 350 1osoi20 MAY 8 973 30 e U NKNOWfi i s wE1fiGUlCHATDECATURAfoENVER CmORAOO 9
390ioo 050941 MAY 1 1973 18

u

161 Gooo
n P

R 6 TiiAii CiieeifNRWEST ORADO 194
390922 i050945 MAY 1913 2020 T 60 FAiR

w

R L s WESTCREEKATWEST RADC
n

194
J j i050956 MAY 7 1973 3OS0 T S21 FAifr 9 3 6 WEST CReEKSELOW COLORADO 94
394553 iii50l 9 MAr 6 913

m u

82O 11 UNKNOWN Ton
oo

s lENAGlfc1rNR SWAfi HATDENVERcmORADO 194

I lilil fF i jlll JlIH t i f i ij i ifli
n l J3t 1 1 U D T l K f git

315236 1083457 JUL 18 1914 2350 1 147 UNKNOWN R 9 OISAPPOINTMENTCREEKNR
OOVECREEK

COLORADO
ou fr s9

00

fi l j f i 9W r g L Ni c f
3 8 108ig35jiji j i H T J G 9 COALcANvONAiCAMEO COLORAOO

91633 T so o f jii esT T R o
u

STATION LATITUDE LONGITUDE MONTH DAY Y R 01 C Rq
U ER

p

oo on

9344300
93 9500
9i43000
9342500
9i95@

7105800
7099100

71iuOo
9 6jfOO 193

193
93

1ij

j

6153800
6826900
10GGioo
7096500
916 100

909

P top dbyColor CInMIl C CstJ



COI tHX

JEFF Rs6N
JEFFERSON
ElPASi5
EtPASO
El PASO
elPAoo
ELPASO
ElFASO
elPAso
ElPASO
ElPASO
FREMONT
FREMONT
FREMONT
LAS ANiMAs
LAS ANiMAs
lASANrMAS
LAS ANIMAS
LAS ANIMAS
LAS ANIMAS
lASANIMAS

PUEBlO
GARFiElD
GARFieLD
MeSA
MESA
MESA
McrNTEfuMA
MONTEZUMA
RrO BlANco
ARAPAHOE

ei sERi
LARIMER
LARiME R
tARiMEif
lAFiiMEff
LARiMER
FREMoNT
GARFiELo
GARFielD
MESA
MESA
MONTEZUMA
MONTEZUMA
MONTROSE
MONTROSE
MO T U

lndr CIMI5u mft1

ExlrlTl lrumflow08teBu

STATION LATtTUOe LONGITUOE MotTH D Y y QI c ARG E
NU OR

TYPE DRA NAGE R IN L
AREA

iiI i isg ij
394958 lomosjijij j 1981 70 3 FAiR L 6 tiTTiE DRVCRAT75TH ANOSHERIDANATWHEATRJDGE CO f
59j91i 05i82 jiji i8 i9Si 1

n

UNKNOWN R i 8 fRoLiB OMECREEKAfTTEREOGE COLORAQQ7 05180 j84509 04454iAiiii 15 961 2ioo 1 FAiFi p
n

r 8DITCHDRAlNNR SECURITY COLORAOO
7iQ5500 384659 lQ 920juN 2 193i 3950 3iiFAiR p T Q MlliCR1 1s QQBOOQSPRINGS fQ Q Qjlcism 384859 0449iQjijN 2 iHi 3950 392POOR p T FO t tf1 AOOSPllli C 9OR QQ7105800 384346 i044400 AUG 2 198i mil 495 FAiR

n

P 1 fQYf Bf E S ISECURJrrCOLORAOO
7i03700 85117 1045239 JuN 2 1i81 650 1 03 FAiR p r FOUNTAlNCREEKNR COlORAOOSPRINGS COLORADO
7i03950 90014 o444i1Auii 5 i9Si 2300 T 90 FAiR p 1 KEfiiE cKNEARBLACKFORESTCOLORADO
7 65920 38 055 1045130 jUN 2 98i 512 1 FAiR P 1 i if l9Bj TNcKABl tQNRES NRIf 9if 6

7i04OOO 385504 104 905AUG 5 198i 3150 2ci FAiR P r MONUMENTCREEKATPIKEVlEW COLORAOO

Mi U a r f fY
T T h N

O

7093775 i8515ii i055 ii6SEP 5 1981 267 G60ii p 7 ER RM 9U1IEOO HOWARD JQ Q97099100 J82227 10 5i4i JUL 17 1981 2130 21 FAiR f
m

1 1 VER PORTLAND COLORADO
n1124j5O 310913 04 4 iiUL 26 1981 2190 1 FAiR P 1 CARPIOS NR JANSENCOLORAOO

1124350310913 04i40iAVG 10 98i S3oo L 4 57FAiii p 7 El OSCANYONEARjA Oii
u

1 25100 i7 200 i04 i ijJui Uj 981 28400 H 80FAlR
un

P 7 fJlIJOLECREEKNEARALFALFA COLORAtlq
n

207
1124100 376756 044824 AUG 10 i98i 5100 i3 PooRu p rMOLJNOCANYONNR WESTON COLORAOO 210 1
7124100 370156 104 82 AuG

u

0 1981
m n

5 00 23 POOR p T MoilNO CANYON NR weSTON COLORADO 2io f
712 4 200 370746 043820 AVG 10 1981 1j 1 550 FAiii p 7 UBGATOIRRIVER T MAORQCOLORAOO fl0
ii 90 3j0746 1043820 26 1981 3250 r 505 FAiFi p 7 PURGATOIRE RIVER AT MADRID COLORADO
7108900 181500 042900 Aua 198 2400 474FAiR p 1 1 STCHARiESRIVERATVJNElANOCOlORAOO
9 53330 392341 n1085i5i AUG 30 981 871 95 6 FAiR ff 9 WEST SALT CREEK NR CAR8ONERA ColO
9153330 i923i7 1oiSii51 AUG i1 1gBi ii7i T i6 FNR 0 9 wesT SAiT CREEKNR CARBONERACOLORAOO
9179200 383159 085813 fU L 12 i981 2610 1 31 i GOOD 0 9 SAiT CREEKNR GAtEWAY COLoRA5iJ 1
9153400 39i83 085859 Allcf il 98 681 68 GOOD G 9 WEST SAlTCRE EKNR MACK COLORADO
9153400 391831 o85m Aua 30 19iii 68i 168 FAiFiU R 9 t ORADO
i3roa20 370557 082156 iu 13 198 3020 T 320 FAiR 0 i

no

MANcosRIVER BLW JOHNSONCAN NR CORTEZ COLORADO
u

j370820 j70551 082756 jiiC ii 98 3020 T
u

320 fAlii R 9 MANCOS RWER BlW JOHNSON CANYON NR CORTEZ COLORAOO
M

9306241 395450 1082906Jui 9 1981 76 1 2j9FAiR M 9 eOXeLOERGUlctiTRiB NiiRANGEiV
392855 1041126 JUN 25 1932 355 312 R 6 SOUTHFORKOFWILLOWGULCHNR DEERTRAlL COLORAOO
392855 i041i2ijuN 2S i982 355 6 049 FiiiR R 6 soviiiFORKWlLLOWGULCHNR OEERTRAllCOLORAoo

ijj3000 402242 10SJ046jUL 5 i982 5SoO i 131 POOR L 6 BliiTHciMPSONRtVERAtESTESPARKcoioRAOO ll lakefiiki
402 05 itisJ61ajijt 15 1982 12 0 1 POOR R 6 E REEKAijij CAstADE D BV

K Q1QR PQ u l niakeFiIliie
40230 j 256 JUl j 1982 8 20 J pooE I FALL RIVERABV ESTES PARK COLORADO i lT ileF8Ibe02403 3608

k
n l j m L POO B J t lk iVERAT cAscAoeO Y EJt A8

KfoJQR 99 lMliiikeF lfe

i 500 l n f jM I I 1 I j
t I 3 1 I l 1 ot Rc Kc Eo ciL R fQLORAOO 1 tlvn kef I

1 f1 t 2

2 l l U l I Htlft I t i I i 1 t tl t t t I
11 f Hllli i F Hit ffrr 1imt Jt I i ii r AOO I

382904 1075941 JUL 27 1982 5030 1 30 4 POOR G 9 CRE oYEiTOFMONTROSE C9RAOO9149450 3 3319 10tJ024j jiil 27 1982 1046
00 n

102 POOR 6 9 DRYCREEKNR OlATHE COLORADO
9187450 7557 1 A R 5 198 2000 1 83 FAI G P T CR KNR N

fJ J NOr fIT QE fEIP IOJl JtOCTlq CCC STORM LIST COMMENTS

l
u

o R

p tlbyC C C rC csu



COUNTY

GAiH Eti5
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Appendix D Reports and Publicafic ns given at conferenCE S and

workshops during the Colorado Extreme Storm Precipitation
Data Study
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Ex reme Precipi a ion in Colorado Wha he Da a ell Us

Nolan J oesken
Thomas B McKee

Colorado Climate Center

Department of Atmospheric Science

Colorado State University
Fort collins C 80523 1371

In roduc ion

How heavy it has raine and how heavy it could

conceivably rain are questions that are continually wrestled

with in Colorado While much llf Colorado is known for its

dryness reports of devastating flooding are a routine part of

our history

An accurate understanding of how heavy it can rain is

important for the design placemfent and construction of roads

bridges homes and businesses Dams spillways and water

diversion and delivery systems are an especially important
part of Colorado s infrastructu e During the past century
dozens of large reservoirs and hundreds of small dams and man

made lakes have been built high tn the Rocky Mountains to help
provide a reliable year round water supplies Few new

structures have been built in recent years but there is

continued concern regarding the risk existing structures may
pose to downstream residents an property owners should they
be overtopped or fail during flood events

To help provide guidance fo the design construction and

operation of dams and spillway an approach was developed
many years ago U S Weather Bureau 1947 for estimating the

maximum precipitation rates durations and areal extents that

might be possible in watersheds throughout the United States

Estimates of Probable Maximum precipitation PMP for areas of

Colorado have been published by Hansen et Oil 1977 1988

people unfamiliar with PMP are sometimes overwhelmed by the

large numbers which in colorado range as high as 36 in 24

hours at the eastern base of the Front Range foothills But

it must be remembered that PMP estimates are intentionally
conservative and are designed to provide an objective
evaluation of the absolute most extreme rainfall that nature

can provide It is not just a Statistical extrapolation of a

50 or 100 years storm but instead it is a meteorological
estimate of how much rain could conceivably fall in an area if

meteorological conditions aSSOCiated with known heavy rains

were maximized to reasonable physical limits

Two factors have helped raise some level of doubt

concerning the validity of current PMP estimates in parts of

Colorado Hydrologic and paleoflood research by Jarrett

Presented at 50th Annual Meeting for the Rocky Mountain Hydrological Research Center

September 22 23 1995 Estes Park Colorado



1989 pointed out that most obsElrved peak stream flows at

high elevations above about 7500 feet have been the result
of snowmelt and not intense rains Very little evidence of

large floods at high elevations can be found The second
factor is data Using traditional precipitation data from
locations in the mountains one finds that 2 inches of rain in

24 hours is rare Amounts of 3 or 9reater have been observed

but most of these fell as wet snow that did not present a

significant flood hazard Many o f the reports of heavier
rains appear suspect when closely scrutinized by
climatologists In light of these factors a strong
motivation has developed to carefully re evaluate PMP

estimates and the data used to prelduce them

In 1994 the Colorado legisla1 ure provided funding tel the
Colorado Department of Natural Resources Division of Water

Resources to begin a study of extreme ra infall
characteristics in Colorado with a particular focus on the

higher elevation areas This paper describes some of the

early results of this work

Data Study

All available recorded daily precipitation totals from
official National Weather Service and cooperative weather

stations throughout Colorado have been examined in an effort
to document the heaviest recorded rains and to describe
elevational effects on precipitat ion Figure 1 shows mean

seasonal precipitation totals based on many years of data

plotted as a function of elevation for winter and summer with
data separated for areas east and west of the ContinEmtal
Divide Not surprisingly there l a systematic increaE e of
mean seasonal precipitation with elevation The increase is

greater and more consistent west of the Continental Divide
The effect is less east of the Continental Divide here

downslope winds and rain shadow effects complicate the

pattern There is very little increase of total grelWing
season May Sept precipitation W i1 h elevation east of the
Continental Divide

perhaps it is the knowledgE that annual and sea onal

precipitation normally increases with elevation that temp ts us

to believe that rainfall for other time periods should bE have

similarly However when yelu look at the malcimum

precipitation ever measured in one day plotted as a funcltion
of elevation Figure 2 it is apparent that precipitation on

this time scale decreases with elevation This is not a

totally fair comparison since maximum one day precipitation at

lower elevation stations typically occurred during the warm

season of the year while many of the maximum one day
precipitation totals at high eleva tions occurred during winter
or spring and fell as snow
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Fiaure 2 Maximum one day precipitation totals VE rSUS

elevation for Colorado stations with at least 12 years of

complete daily observations This figure is revised in main text page 30

Maximum observed precipitatic n for one hour time pe iods

Figure 3 provides a better comparison since at all

elevations the maximum rainfall ratc s in Colorado occur during
the summer season Maximum one hour rainfall clearly and

systematically decrease with elevation The figure doel not

distinguish between locations east and west of the Continental

Divide but is well known that arei S east of the Divide at a

given elevation are more likely to receive high intensity
rainfall than areas west of the Divide due to a more abundant

and reliable source of low level moisture from the Gulf of

Mexico and the humid plains states Hourly rainfall totals in

excess of 1 5 have not been observed at elevations above

9 000 by the network of recording precipitation gages operated
by the National Weather Service The number of stations at

that elevation with many years of recorded data are so few

however that the statistical significance can be challenged

When investigating heavy pre ipitation based on recorded

data we regularly run into suspicious or outright bad data

Key punch errors decimal point errors undocumented multi day
accumulations illegible writing clock problems on recording
gages human errors reading measuring sticks etc all degrade
the accuracy of our climate records to some extent But they
especially damage analyses of ex1 reme events The data for

Figures 2 and 3 have been closel scrutinized Several bad

data points have been identified and removed from the graphs
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Fiaure 3 Maximum observed CIne hour precipitation totals

versus elevation based on National Weather Service recording
precipitation gage stations in Colorado with data for all or

the majority of the 1948 1993 Period

We are relatively but not absolutely confident about the

remaining data

There are two data points in Figure 3 that need to be

mentioned for they epitomiz the challenge of extreme

precipitation The large alues for maximum one hour

rainfalls at San Luis and Lake George 8SW are outliers and

might easily be considered fla ed data since they don t fit

the pattern produced by other stations But close scrutiny
shows that both precipitation e ents were real and both caused

major flooding Similarly Figure 4 shows a time series of
maximum one day precipitation at Denver one of the longest
station records in Colorado Were it not for the 6 53

rainfall in May 1876 we might be led by the other data to

think that any rainfall above 4 or 5 inches in a day would be

close to an upper limit



The true problem and challenge of extreme precipiti tion

evaluations in Colorado is that data alone and especially
point data and it is so tEllmpting to rely on data may

not provide a very good answer tel the question of how heavy
has it rained and how heavy m1ght it rain in the future As

such the traditional approach to developing estimates o f PMP

makes sense That approach includes a thorough investigation
of any and all documented extreme storms that occurred

anywhere close to the point ot interest where close may be

several hundred miles away HenCI a key component of our

current data study is the developDlent of a comprehensive list

of all of the heaviest storms to hit the Rocky Mountain rl gion
anytime in recorded history
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Fiaure 4 Time series of maxillum cJrle day precipitation totals
each for Denver CO 1872 199

Currently about 200 stOrlJlS ha re been identified that are

candidates to help us understand how heavy it has rained how

heavy it might be able to rain and how rainfall may increase

or decrease as a function of elevation and topography Of

these 200 storms most exceeded the 100 year storm as defined

by the NOAA Atlas 2 either n terms of intensity duration
or areal extent Of these storms nearly one third occurred
outside of Colorado but are thught to be potential applicable
to understanding Colorado storms Figure 5 graphically shows

the time of year when these heaviest storms have occurred
Two periods account for a large percentage of the storms May
through mid June and late July through early September
Storms have been identified accol ding to a simple geographic
classification Some overlap is allowed when Classifying
storms and not all storms have en classified yet



Geographical Classification Humber of Storms

1 Great Plains 30

2 Front Range and Eastern Foothills 73

3 Southwestern Rocky Mountains 28

4 Northern Rocky Mountains 20

5 Colorado Plateau 18

6 Northern Basin 12

Storms Not Yet Classified 45

It is worth noting that there may be a population bias

and a weather station density biCls affecting these statistics

Also the criteria for storm selection varies regionally
Many Great Plains storms that dropped precipitation in excess

of what has been recorded at llIountains locations were not

included since their local impa ts were small Still local

experience that shows the Colorado Front Range foothills and

adjacent plains to be particularly vulnerable to intense

storms and flash floods is consistent with these results
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DATES OF HEAVY PRECIPITATION EVENTS
AFFECTING COLORADO AND VICINITY
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Fiaure 5 Date of occurrence of very heavy precipitation
events in and around Colorado

As of early September 1995 the storm list is still in

draft form is still being acded to and is about to be
reviewed by a number of profeSSionals familiar with extreme

precipitation in Colorado It is not appropriate to publish
it at this time but it will be available as a public
reference later in 1996 as the data study draws to a close
It is interesting that of all the storms just a few stand out



as truly remarkable and are ltsted below What we learn from

these few storms will likely haVE the greatest impact cln our

future understanding of extreme precipitation in Colorado

Conclusions and Future Work

precipitation data available at this time suggest
strongly that intense precipitation decreases with elevation
This is an expected result since the atmosphere s capacity to

hold water vapor decreases with elevation However the

decrease appears to be great r than would be indicated from

moisture considerations alone convergence orogx aphic
lifting and thermal instability tend to increase precipitation
potential with elevation in p eferred topographic regions so

other physical fac ors must responsible for explaining the

large decreases w th elevat lln luggested by the data The

challenge of the future is to USE additional tools such as

numerical mesoscale models and the new National Weather

Service radar products and to give priority to high elevation

precipitation data collection in order to gain more insight
into precipitation processes ver the Rocky Mount ains

particularly those related to ex1 reme precipitation
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Heaviest Storm Events in near Colorado

Location Date Description

Front Range 22 May 1876 6 53 at Denver probably
more elsewhere widespread

Ward District 29 31 May 1894 Widespread 3 6 day Boulder

flooding

Larimer County May 1904 8 or mOre near Boxelder

San Juan Mtns 4 6 OCt 1911 8 0S day at Gladstone 77

Front Range 14 16 April 1921 Extreme snowstorm 76 day at

Silver Lake rains below

Penrose CO 2 6 June 1921 12 near Canon City

Savageton wy 27 30 Sep 1923 17 in 2 days

Southwest CO 26 29 June 1927 3 6 rains in San Juans

Eastern CO 30 31 May 1935 est 24 near Bale and Elbert

Front Range 31 Aug 3 Sep 193 7 6 brs Morrison 8 near

Masonville

Masonville CO 10 Sep 1938 5 7 in 1 3 hours

Morgan UT 16 Aug 1958 6 day

Gibson Dam MT 6 8 June 1964 16 2 Gibson Dam

PIUlll Creek CO 13 20 June 1965 Multiday convective outbreak
11 day Bolly same PIUlll

Creek Bijou Creek

Big Elk Meadows 4 8 May 1969 13 4 days Boulder more in
Colorado foothills

Dove Creek CO 5 Sep 1970 6 12 hours also Bug Point UT

Southwest CO 19 20 OCt 1972 5 2 days Durango widespread

Front Range 5 6 May 1973 Widespread 3 6 storm

flooding

Big Thompson CO 31 July 1976 12 6 hours near Drake

Frijole Creek 3 July 1981 16 est 4 hours east of

CO Trinidad

Cheyenne wy 1 Aug 1985 7 3 hours

Opal WY 16 Aug 1990 7 2 hours
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EXTREME PRECIPITATION IN THE COLORADO MOUNTAINS

Nolan J Doesken Thomas B McKee and John Kleist

Department ofAtmll pheric Science

Colorado State University

1 INTRODUCTION TO THE PROBLEM

Dozens of large reservoirs and hundreds of

small dams and manmade lakes have been built

high in the Rocky Mountains of Colorado since th

late 1800s Few new structures have been buitt in
recent years but there is continued concem

regarding these structures and the risk they may

pose to downstream residents and property owners

should they be overtopped or fail during flOOCl
events To help provide guidance for the design
construction and operation of dams and spillways
an approach was developed many years ago U S

Weather Bureau 1947 for estimating the maximum

precipitation rates durations and areal extents that

might be possible in watersheds throughout th

United States This methodology now known as th

Probably Maximum Precipitation PMP has been

steadily refined and updated The most recent
estimates of PMP for areas of Colorado have been

published by Hansen et al 19n 1988

Published figures of the PMP for Coloradc

provide precipitation values that initially seem

excessive Estimates of the 24hour PMP for 1l

square mile areas east of the Continental Divide

range from a minimum of 15 inches at Leadville toI

maximum of 36 inches at the eastem base of the
Front Range foothills near Boulder In Colorado the
PMP for a small area is often 5 to 12 times greater
than the heaviest rainfall actually observed during
the past century Maps of PMP estimates in the
Colorado High Country show PMP values to
decrease with elevation at a rate that appears
comparable to the decrease in the atmosphere s

waterholding ability as a function of deaeasing
temperature and atmospheric depth moist adiabatic

profile Before judging PMP values to be
excessive it is important to understand what PMP is
intended to be It is not derived solely from
observed rainfall rates However it must be noted
that the PMP is intentionally conservative and is
designed to provide an objective evaluation of the

CoTeSDOndina authors address Nolanl

Doesken Atmospheric Science Department
Colorado State University Fort Collins CO 80523

JOrst case scenario In concept the PMP is not a

statistical extrapolation of a 100year stonn but is

lather a meteorological estimate of how much rain

ould conceivably fall in an area if meteorological
conditions associated with known heavy rains were

ImllXimized to reasonable physicallimils

Considerable debate has taken place in

Colorado during the past 20 years conceming PMP

and its application Three factors have helped raise

some level of doubt conceming the validity of PMP

estimates Hydrologic and paleoflood research by
Jarrett 1989 pointed out that most high elevation

above about7500 feet observed peak stream flows

have been the result of Sllowmelt and not intense

rains Almost no geologic evidence elf large floods

at high elevations is found in Colorado has been

found The second factor is data Using traditional

precipitation data from locations In the mountains
there is very little indication of high elevation rainfalls

of 3 inches or more in 24 hours Even 2 inch 24

hour totals are rare Many of the reports of heavier

rains either appear suspect to some meteorologists
when dosely sautinized or else come from

secondary data sources The third factor is money
TIle cost to build or modify dams and spillways that

WllUId not be overtopped by flooding associated with

the PMP is extremely high While the concept of no

risk dams is appealing the cost to construct or

modify structures to safely accommodate the

Probable Maximum Flood pMF the flood

expected to result from a PMP SIlonn is high
Changnon 1986 showed that the cost in 1984

dollars would be approximately 184 million to

modify just the existing high risk structures in the

area of Colorado east of the Continental Divide In

light of these three factors a strong motivation has

dllveloped to carefully reevaluate extreme

precipitation

The Colorado Department of Natural

Resources Division of Water Resources has been

altively pursuing opportunities to objectively
evaluate the extreme precipitation in light of the

expanding set of precipitation data from high
elevation areas that have been gathered since PMP

reports for Colorado were first plepllred In 1994



the Colorado legislature approved funding to begin a

study The remainder of this paper outlines theworX

that is underway at the Colorado Climate Center and

planned in the coming years

2 DATA STUDY

Precipitation streamflow and meteoro

logical conditions associated with very large or

potentially large precipitation events is the

foundation of the first stage of this research project
The following data are being gathered to support
basic research on extreme precipitation and

subsequent local or regional investigations or re

analyses ofextreme precipitation or PMP estimates

1 A complete set of maximum 1day 2day and 3

day and hOUrly precipitation by month for the

period of record for all available weatherstations

with emphasis on areas above 5 000 feet in

elevation

2 An inventory for known large storms dates

locations and any supportive documentation

3 Upper air climatology associated with extreme

precipitation

4 Streamflow data for large flood events

5 Site specific studies of extreme precipitation
from any sources in or near Colorado

The best available data sets for updated
analysis of statistical values and probabilities for

extreme precipitation will be prepared The

inventory of storms will be reduced to a small set

probably less than 20 storms from the past 100

years that wl1l be judged to be of greatest value in

understanding the meteorology of extreme

precipitation at higher elevations in Colorado A

panel of experts from various fields wl1l be convened
to review the work of the Colorado Climate Center

and to make the final selection of storms to be

included in future PMP studies in Colorado

3 FUTURE WORK

The overall goal of this project is to gain
more confidence in estimates of extreme

precipitation so decision makers can apply the

results with an appropriate but not excessive margin
of safety To meet this goal a better physically
based scientific understanding of precipitation
processes in extreme events at high elevations is
needed Cloud scale and mesoscale modeling

expertise needs to be focused on this problem A

wor1shop on modeling applications to extreme

precipitation will be convened in 1996 Radar data

collection and analysis will be planned to better

document pointarea relationships of heavy
precipitation in the mountains and to more

accurately define duration charaderistics of local

storms in mountainous terrain
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June Climate in Penpectlve Cool and Wet Again

JUDe weather eooditionswere cloudier cooler and
wener than usual for the third month in a row SUODg
thunderstormswith local dowopours some damaging bailand

a few tornadoes were also numerous At last there were

some bot dry summer days to bell com grow and wheat

ripenbut with thatcame rapidly melting mouDtainsnowpack
causing many rivers and streams to run Dear flood stage
Although water levels were very bigh actual damage from

flooding was fairly minor Unfortunately veral river
recreationalists lost their Jives

Precipitation

Big thunderstorms were the rule eorIy in JUDe

especially east of the mountains TheD a strong mid June

weather system bought widespread rainfaD to western

eOLOKADa

June 1995 prccipi1alioD ISa peneDt of the 1961 19110 llYer8go

Colorado The month eDded with three days of gloomy
dri2dy weather that evenineluded some high elevation snow

Total June precipitation eDded up less than May 1995 but
stiJl much above average across most ofthe State MODthly

JUNE 1995
Volume 18 Number 9

Jjru MdtuIiIcI Frit 1mwiIJ orr
cu fE

totals exceeded 200 of average over Ducb of the FroDt

Range and Fastern Plains and over portions of western

Colorado New Raymer s 950 monthly total wasthe wettest

in the State Just a handful of locations received Jess JUDe

precipitation than average including Steamboat Springs the

CoUegiate Valley Dear Salida and a few small areas in

extreme eastern and soulbern Colorado

T p lure6

June temperatures were cooler thaD average in aU

areas of Colorado Most locations eDded up a modest 2 to

3 degrees F cooler than Dormal for the DoDth Portions of
easteJll Colorado and an area Dear Grand JUDctiOD on the

Western Slope were more than 4 degrees below average
111ese temperatures were very comfortable at lower
elevations Only one heatwavein mid June took the mercury

up into the 80s and 90s In the mountains cool June

temperatures eootinued to retard snowmelt rates Readings
filially made it up close to 60degrees June 11 16th and 19
28th bringing surging runoff DeDverS high temperature only
reach d 90 one time compared to 16 days of90 or greater
in June 1994

COLO ADO

lDepanure of June 1995 temperatures from the 1961 90 overage

Thb

J l995 Daily Weather 99 Com live H Des Doy Dala 104
JDbe 1995TeltlperatureCom 100 JelDC 1995OimateData 105

J 1995 PmipitalioD 101 Steciol F How Hard CD ItRain 107

J 1995 PmipitalioD CompariooD 102 JCEM W11lHNE J 1995 DolO 110
1995 Water Year PrecipitatioD 103
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BOWBARD CAN IT RAIN

At any location in Colorado precipitation typically
faUs 200 to 400 hours per year This increases to over 500

hours per year in high mountain areas in northern and central

Colorado Butof Ibese hundreds of hours most ofIbem bring

light precipitation 0 10 or less of precipitation per hour In

most yearsand at most places only ahandful of hours per year

bring heavy precipitation more than 030of precipitation per
hour Occasionally much more rain can fall in an hour

These intense rains happen infrequently but for certain

applications Ibey are Ibe most imponant hours of Ibe year

Whenever a dam a bridge a highway an office

building a parking lot a subdivision or even a house is built

it is imponant to have a good idea of how hard it can rain

How we handle runoff from heavy storms is often taken for

granted but it can make aIIlbe differencein Ibe world Itmay

bea minor inconvenience if it rains so hard that Ibe gutters on

your roof cantcany Ibe water away as fast as it falls That

inconvenience turns into a problem if the water in a subdivision

flaws into someone s basement instead of into a detention

pond ditch or storm sewer That problem turns into great
frustration if Ibe water floods an intersection or underpass
during rush hour stallingdozens ofcars That frustration turns

into a nightmare when water sweeps overcuIver1s cuts acroos

roads destroys bridges and carries away cars or homes The

nightmare becomes a total disaster if one of Colorado s many
damswere to give way to Ibe flood waters Since 1900 about

320 Coloradans have been killed by flash flooding

By knowing how hard it can rain and by having a

reasonable idea of how often it rains that bard engineers and

planners can do a pretty good job of designing homes

buildings parking lots roads bridges dams and spillways that

will safely cany away Ibe water from most storms Ifmoney
was no object we could do even better and hardlyever suffer

flood damage But Ibe cost of total safety is high To

accomplish total safetywould mean that we humans would have

to overcome our natural desire to live work and play elose to

water When left to our own devices we reliably choose to

build and develop in flood plains

The Colorado Climate Center is currently working on

a fascinating research project for Ibe State of Colorado

Department of Natural Resources Water Resources Division

examining heavy rains in Colorado By investipting tons of

data from all over Ibe State we hope 10 be able 10 better

answer Ibe question How hard can it rain

This study began early thisyear Inrecent monthswe

have assembled information from as many wealber stations as

possible to help identify Ibe times places and intensities ofIbe

heaviest rains in Colorado We are atnining maximum

precipitation totals from recordingrainpges for 1 hour 2 hour

3hour 6hour 12 hour and 24hour periods Many of

Colorado s wealber stations only measure precipitation IOtaIs

once each day For Ibese many stations we are identifying Ibe

maximum llay 21ay and3day precipitation totals for each

year since data collection bepn

A list of Ibe heaviest rainstorms that have been

historically documented is now being assembled We will be

studying Ibese storms in more detail to see how large how

intenseandhow longlasting extreme precipitation hasbeen

We will beworlting on this project for another full

year but let meshow you a few things that we have found so

far For starters here is an updated list of Ibe largest one

day precipitation IOtaIs at selected locations in Colorado

We showed similar information hackin the June 1985 issue

of Colo1t1do aimDIe

LocatiOll

Alamosa

Aspen
Boulder

Burlington
Canon City
Colorado Spr
Cortez

Craig
Denver
Dillon

Durango
Eagle
Fort Collins
Grand Junction

Gunnison
Lamar

Leadville
Meeker

Montrose
Pueblo

Silverton

Steamboat Spr
Sterling
Trinidad

Maximum Observed One Day

Precipitation Inches

Amount Dete

1 78 JuI 28 1939

287 Mar 14 1960

480 JuI 31 1919

4 00 Oct 19 1908

431 May 30 1894

364 JuI 7 1947

220 Dee 16 1908

196 Aug 7 1970
650 May 22 1876

234 Dee I 1909

365 Oct 19 1972
1 75 Jun 2 1943
4 43 July 25 1977

187 Sep 22 1941
160 Feb 21 1894
564 May 29 1964

210 Dee 24 1983

324 Aug 10 1925
1 70 Oct 20 1963
295 Aug 29 1955

4 05 Oct 5 1911
271 Mar 2 1929

488 Aug 15 1968

452 JuI 3 1981

questionable data

Yo or Record

61

68

100
101

101

53

86
63
125

86

98

63
117
104
101
100
53

59

106

40

88

93

85

46

The heaviest rainfall rates rainfall per hour or day
in Colorado occur east of Ibe mountains Holly in extreme

southeastern Colorado reported l11J8 of rain in 24 hours

backonJune 17 1965 lbe heaviest rainfall in Colorado at an

official wealber station There have been heavier unoflicial

reports however and some of Ibese are likely tnIe The

storms that caused Ibe devastating flood in Ibe Big
Thompson Canyon Ibe evening of July 31 1976 dropped
approximately IT in 5 hours A similar amount ofrain fell

near Penrose Colorado Ibe night ofJune 3 1921 during an

1Shour period The infamous Plum Creek storm of June

1617of 1965 dropped more than 14 of rain in several areas

north and east ofColorado Springs AIlboUgh very localized
Ibe Daddy of em all was Ibe day and night of May 30
1935 A system of storms managed to miss nearly every
official rainpge but results of special poststorm SUIVCS
known as bucketSUIVCS suggested that close 10 24 ofrain

I
I

Unless noted otherwise the special fcawresc001ained in Q1lonoclo CUte areprepared aud edited by Nolan Doesten Assistant Slate aimalologist
at the Colorado Climate Center eommealUld questions are aiways welcome mailoddress noIan@ulyssesatmos aloslale edu
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may bave fallen in two small areas of easlem Colorado one

near Elbert and Ibe olber north of BurlingtOn It is possible
that Ibese estimates could be offby several inches but even if

tbey were imagine what your neighborhood would be like if

you got more than 15 of rain in less than 24 bours It would

not be pretty

Maximum Observed Precipitation Amounts

for Specified Durations
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Our primary focus in Ibis study is on the really big
orms but in the process we are examining Ibe beaviest

precipillltion th81 bas fallen in every month ofevery year at

very station in Colorado as far baek as data have been

rollected In so doing you can see why it is easy for us to

get complaeent and notbe toocareful in where we put our

otJUctures and bow well we build them In Grand Junction

for example in 75 of all years there bave been no stOrDls

itb more than 1 00 of rain in 24 bowS at the National

Wrathnr Serviee airport weather station Only 17 of Ibe

yelltS sinee 1948 had muimum one bour rainfall totals

greater than 051 Much more rain falls east of the

DClunUlins buteICD 50 most years do notbring beavy rains

110 any individual point Muimum daily caimall is less than

100 in approximately 75 of all years based on Denver

alber observations taken at Stapleton Airport Halfofall

re rs never see a muimum bourly rainfall total ofmore than

075

The graphs to the left show Ibe observed

distribution of maximum annual precipitation totals for

rious time periods for selected loeations It takes a while

to gel used to looking at these graphs but Ibey say a lot

aboul lbe likelihood of heavy precipitation Precipitation
amounts for Ibe various storm durationsat the 05probability
are equivalent to what engineers and bydrologists eall a 2

year slOrm At the higher end of lhe lieaIe the 08

nonex ee probability is a 5 year storm lbe 0 9

probability is a 100year stOrDl The precipitation values

associated with a 0 99 nonexceedanee probability is an

estimate oflbe l rstorm lnterestingobservationsfrom
these graphs are that 72 bour precipitation s only slightly
greater than 48bour sinee most beavy Colorndo stonns do

nol last longer than 2 days Also il is interesting that

Denver gets greater precipitation than Pueblo for long
duration storms but Pueblo exceeds Denver in short

duration

We are also looking into the very interesting
question of bow intense rainfall changes wilb elevation

While annual and seasonal precipitation totals increase with

elevation in most areas of Colorado intense precipitation
rates decrease with levation Mucb of tbe work we will be

doing in the next year will be looking m greater detail at

storm cbaracleristics at higher elevation where many dams

and lVoirs have been built during the past 100 years

One of the important things 10 remember when

eonsiclering and designing for beavy preipitation is that for

ome applieations ofwhich dams and spillways may be the

bestecample il is nol bow beavy it bas rained in the past 10
2 SO or 100 years that matters Rather what matters most

is bowbeavy il could rain anytime after lbe struclure is built

Whenever Ilookallbe grapb ofmaximum daily precipil3tion
each year at Denver it makes me stop and think If the

lber station bad notbeen there back in 1876 we would

be tempted to believe that anything gnoater than 4 in 24

bours is a buge rain But the 651that feU back on May 22
1876 puts that in perspective and bas encouraged engineen
to design structures a bit more conseMltively

Unless llOled otberwise the speeiaI fealUres antained inCoIondo CU areprepoted 8Jld edited by Nolan DocsteAssailant Slale Cimatologist
at the Colorado aimate Center CommenllIld questioas are a1ways welcelDe mail address uolan@Ulyueutmoscolostate edu
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Elevation vs Oct Sept Avg Precip
East of the Continental Divide
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Finally bave you everwonderedduring atruly inteuse

Ibunderstonn downpour just bow bard it can rain for brief

periods There are a few documented instances none yet in

Colorado to my knowledge where more ban rof rain bas

faDen in one minute The maximum rates obserwd for very
shan time periods bere in Colorado bave been on Ibe order of

030 040 per minute These cloud blllSlS usuaUy last less

Iban5 minutes Rainfall totals of around I in ten minutes a

rainfall rateof6per bour do occuroccasiona1ly primarilyeast

of Ibe mountains Anything over a total ofT in an bour

constitutes a very beaY storm capable ofcausing Oooding A

bandful of stations in eastern Colorado have reported more

Iban 3 in an bour Only a few storms fonunateIy maintain

high rainfall rates for longer time periods These are lbe ones

Ibat reaIIy scare us ancIlbese are the ones bat have claimed

many lives lbe Cbeyenne WY storm of 1985 Ibe Big
Thompson storm of 1976 lbe Plum Creek storm of 1965 the
eastern Colorado storm of 1935 and lbe Pueblostorm of 1921
These storms bave struck before and will strike again The

odds say bat mostof us will never experience sucb a tumult

but some of us will Therefore it is best bat we all be

prepared

mum 1 day PIWclpltdon va Elevation

This figure is revised in main text page 30
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HAVE YOU WITNESSED A BIG STORM

Tell us about ill

Ifyou have any information 00 exceptiona1ly beaY
storms greater Iban 4 in 6bows or inteuse shanduration

rainfall rates in excess of 030 per minute or 3 per bour

please bring them to our attention Extreme storms can be

very In lwpd and can miss Ibe official raingages Your

reports of Ibese beaY storms could belp our cuneot study
and could impact engineering design and construction in Ibe

future Please share your information wilb us

Unless DOted Olhcrwise lhe spccial fcanues COII1ained illC I CIimaIo are preporededilCd by Nolan DoeskeAssislaD Slate aimatologis
at the Colorado aimate Center Commentsqucslions are always welcommailaddress noIaD@UlyuesatmoscoDlateedu
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