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1. INTRODUCTION 

The Water Resources Data System (WRDS) is a computerized data base 

with flexible methods of retrieval of various resource data. It 

presently consists of five major data bases: Surface Water Quantity, 

Water Quality (surface and ground), Climatic, Water Well Levels, and 

Snow Course. Each data base is then broken down into data files (see 

Figure 1). 

The computerization process began in 1965 when WRRI started 

encoding all regularly reported streamflow data. All regularly reported 

surf ace and ground water quality data, climatologic and snow course data 

were added later. In addition, data not easily available anywhere else 

have been added to the system as they have been located. As the data 

base expanded, the number of retrieval and analysis programs also grew 

to output the data in a meaningful way. This report describes the WRDS 

in its present form and gives instructions on how it can be accessed. 

Previous publications describe earlier versions of the system (Embree 

and Cole, 1970; Embree and Larson, 1970; Smith, 1974; Smith, Pelton and 

Bender, 1976; Pelton and Smith, 1977; Pelton, 1979). Vicki Pelton and 

Meg Frantz assisted the authors of this report in the design and output 

of the latest system. 

Presently, the WRDS is the most extensive data base of Wyoming 

water resources available anywhere. It provides many kinds of 

analytical output, and is a fast, effective way to obtain large or small 

amounts of information. Most requests for data are processed and sent 

out within 2 working days, and many are mailed the same day the request 
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is received. New programs written to the customer's specification also 

can be handled, although these requests naturally take longer to 

complete. For additional information about the system or new programs 

that have been written, write to the Water Resources Research Institute, 

Box 3067, University Station, Laramie, Wyoming 82071, or call at 

(307) 766-2143. See Chapter 13 for a detailed explanation of custom 

programming and a list of charges for the programs described in this 

report. 

The loose-leaf format has been chosen for this report to facilitate 

updates. As new programs are written and as old ones are modified revi

sions to the manual will become available. We hope that this will help 

to make the WRDS more adaptive to the water resource needs of the state. 
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2. BASIC RETRIEVAL PROGRAMS 

For each data base, there are five programs available to retrieve 

data. These programs output the data without any statistics or 

analyses. The programs are: 

LISTDATA 

DATE 

TAPE 

PLO TL 

PLOTT 

LISTDATA prints the data in the form that it is stored, be that 

water quality grab samples or daily streamflow values. For all data 

bases, the data can be retrieved by: 

a) station number 

b) latitude-longitude 

c) township-range (6th P.M. in Wyoming only) 

d) county 

e) drainage basin 

Water quality data can also be retrieved by site type, use code, or 

source organization of the data, and can produce summary statistics on 

the data. The data retrieved can be limited further by specifying a 

range of dates, particular parameters or data files, or a second 

retrieval option (source organization, for example). The specific 

options for each data base are listed under the program descriptions for 

that data base. 
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DATE prints the station headers and the date range of available 

data for that station. The stations can be retrieved in the same way as 

for LISTDATA. 

TAPE is a program that has been written to facilitate sending our 

data to users on magnetic tape. We now have the capability to write our 

data to tape in 80 character records, in either EBCDIC or ASCII, labeled 

or unlabeled, 7 or 9 track, with a density of 556, 800, 1600, or 6250 

BPI. A separate manual is sent with the tape to describe the format of 

the data, and a source listing of our FORTRAN program to read the tape. 

PLOTL is a set of programs on the WRDS which plot stations by 

location. The plots can be made to any scale, for convenient overlaying 

on a map. Each data base can plot the stations in 3 to 6 different 

styles, and each is capable of preventing overprinting of data by 

stations too close together (a new "overlap" point is created). The 

size of the print can also be changed to reduce overprinting. Primary 

retrieval for these plots must be by latitude-longitude or township

range. The individual program descriptions explain all the options and 

styles for each data base. 

PLOTT is a set of programs which plot the WRDS data versus time, 

allowing the user to discern trends in the data in a visual manner. A 

year on the x-axis can be represented in 3.6, 9, or 23.4 inches; the 

computer can scale the y-axis values to the data, or the y-axis value 

range can be pre-set to allow comparison of plots. Various options are 

available in each data base which reflect their different types of data. 

These are explained in the individual program descriptions. 

The LISTDATA, DATE, PLOTT, and PLOTL programs are differentiated 

for the various data bases by adding a 2-letter code. Thus, the DATE 
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programs are DATESW, DATEWL, DATECL, and DATESC. For the two plotting 

programs, the data base code is added before the final letter. Thus, 

PLOTSWL plots surface water data by location, and PLOTSWT plots surface 

water data versus time. 

Water quality has one additional basic retrieval program. LPARAM 

lists all of the water quality grab parameters that are stored on the 

WRDS. Currently there are 746 parameters. 
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3. DATA SOURCES 

The WRDS has been in existence for over ten years. During that 

period, various state and federal agencies and private companies have 

used the system for storage and retrieval of data. This haphazard 

approach has resulted in many different sources for the data in some of 

our data bases, primarily in water quality. The discussion below 

briefly summarizes the sources and types of data in the WRDS by data 

base. If public agencies or private groups continue to fund WRDS, new 

water resources data will be entered onto the system as they are 

published or sent to WRRI. In addition, ground water quality and level 

data already on the system, most of which are not identified by aquifer, 

will be assigned aquifers by WRRI hydrologists, in all cases in which 

information on well construction is available. 

Also, climatic, streamflow, and water quality data from federal 

agencies will be loaded onto the system as they become available on 

tape, usually one year after collection. These projects are intended to 

keep the data bases current and useful for those undertaking water 

resources projects. 

Users of the WRDS system should be cautioned that WRRI considers it 

the responsibility of each agency or private concern reporting data to 

ensure that its data are precise and accurate. WRRI will not correct 

errors, obvious or subtle, in published data before entering them onto 

the system. The water quality data printouts contain the laboratory 

which conducted the analyses. Printouts from all data bases contain the 

agency or private company responsible for the data, if the information 
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is available. Therefore, if a user suspects the validity of some data, 

he can question those who generated the data. 

Surf ace Water Quantity 

USGS WATSTOR Data 

The United States Geological Survey maintains streamflow gaging 

stations throughout the state. All mean daily flow data collected are 

available, both historical and current. 

WRRI Snowy Range Data 

WRRI has an ongoing research project in the Snowy Range Mountains 

west of Laramie. Daily streamflow has been measured since 1965 at 

various locations in the area. 

State Water Commissioners Data 

Daily streamflow and reservoir storage data from the State 

Engineer's annual reports have been encoded on the WRDS. This includes 

data for canals and ditches in addition to natural streams. 

WRRI EPA Data 

WRRI currently collects streamflow data under an EPA grant at 3 

gages on the Little Thunder Creek. 

Water Quality and Well Levels 

WRRI Research Data 

WRRI conducts several water quality studies each year. The types 

of water quality data collected depend on the objectives of the studies. 

Those WRRI studies which have provided data to WRDS over the past two 

years include a reconnaissance of ground water drinking water quality in 
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Wyoming, an acid precipitation investigation in Albany County, and a 

limnology study in the upper Green River Basin. 

BLM Data 

The U.S. Bureau of Land Management submits data collected during 

grazing environmental statements and routine monitoring programs. The 

data cover approximately 30 major species, toxic heavy metals, 

nutrients, and bacteria. 

USGS WATSTOR Data 

The United States Geological Survey collects data and places them 

on WATSTOR data tapes. Water quality data typically include the major 

constituents, such as calcium, magnesium, sodium, bicarbonate, sulfate, 

and chloride. Some inorganic species with primary drinking water 

standards are occasionally monitored. 

USGS Oil and Gas Data 

Some oil and gas drillers submit water quality data to USGS on 

major species, pH, total dissolved solids, and occasionally other 

species. These data are principally from oil- and gas-bearing forma

tions, but may include drill stem tests from overlying and underlying 

formations. 

EPA Public Water Supply Survey 

The U.S. Environmental Protection Agency has monitored approxi

mately 200 of the 300 community public water systems in Wyoming for the 

ten inorganic species with primary drinking water standards. They have 

also monitored approximately 20 of the 300 community public water supply 

systems for six of the seven organic species with primary drinking water 
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standards. This data base represents the most comprehensive information 

available on the organic chemicals and many of the inorganic species. 

LETC Data 

The U.S. Department of Energy's (DOE) Laramie Energy Technology 

Center (LETC) collects water quality data from its synfuels sites and 

stores them on WRDS. These data are from a coal gasification project 

near Hanna, an oil shale project near Rock Springs, and a tar sands 

project near Vernal, Utah. Water quality is described by a large number 

of typical and atypical constituents. 

DOE NURE Data 

DOE has undertaken a National Uranium Resource Evaluation (NURE) to 

assess domestic uranium areas and identify areas favorable for commer

cial exploration. NURE includes sampling of wells, springs, and streams 

primarily for temperature, pH, specific conductivity, and dissolved 

uranium. 

DOE Oil and Gas Tape 

DOE has collected water quality data, primarily during oil and gas 

drilling. Some of the data have come from DOE sampling programs, while 

the remainder have come principally from drillers and energy companies. 

Data cover a broad spectrum of constituents and are concentrated in the 

Powder River Basin. 

State Lab Data 

The Wyoming Department of Agriculture has conducted hundreds of 

volunteer potability studies for private well owners. Data are on total 
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dissolved solids, hardness, sulfate, nitrate, total coliform, and 

occasionally sodium or other constituents. 

DEQ Mine Plans 

The Wyoming Department of Environmental Quality has permitted over 

60 uranium and coal mine plans in the state, many of which contain data 

on water quality and water levels. The plans generally include 

quarterly to annual monitoring of a concentration of wells in a section 

or few sections. A broad spectrum of constituents are analyzed at each 

site. 

Department of Health Data 

The Wyoming Department of Health has conducted water quality 

surveys of public water supplies for fluoride and selenium. Eighty

eight systems have been monitored at least once for fluoride, and an 

equal number have been monitored at least once for selenium. 

State Engineer Data 

The Wyoming State Engineer's Office requests one water quality 

sample as part of its permitting process for drinking water wells. 

Water quality analyses typically include total dissolved solids, hard

ness, sulfate, nitrate, and total coliform. Occasionally the analyses 

include other major species. 

Bureau of Reclamation Data 

The U.S. Bureau of Reclamation maintains a water quality monitoring 

program. These data are principally in the Green River area. These 

data typically include dissolved solids, sulfate, nitrate, and 

turbidity. 
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Climate Data 

NOAA Data 

The National Oceanic and Atmospheric Administration (NOAA) collects 

and encodes daily, hourly, and 3-hourly climatic data. Daily climatic 

data which are published, but not encoded onto their system, are also 

available. 

WRRI Data 

The Water Resources Research Institute collects and encodes hourly, 

3-hourly, and 6-hourly climatic data for the Snowy Range area, the Pole 

Mountain area, and at various mine sites in the northeast portion of the 

state. 

Snow Course Data 

SCS Data 

The Soil Conservation Service maintains over 200 snow pack 

monitoring locations. All of their first-of-month and supplemental 

measurements have been encoded. 
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4. SURFACE WATER QUANTITY PROGRAMS 

The surface water quantity data base contains four types of data: 

daily, monthly, peak flow values, and end-of-month reservoir contents 

data. Whenever daily data are available, monthly values are calculated 

from the daily data. For each reporting location, a header record is 

stored on the data base, which contains all location, drainage basin, 

source organization, and availability data for the data. Township-range 

location can be specified as accurately as quarter-quarter-quarter 

section. "(P)" on the third line of the header indicates the data are 

public; "(C)" indicates confidential information--the availability of 

the data is limited by the source organization. 
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DATE SW 

This program prints the available surface water stations and 

optionally the date ranges of the sample data for daily streamflow, 

monthly streamflow, reservoir contents, and/or peak streamflow. Any 

combination of data types can be requested. If several data types are 

requested, and only headers are printed, it is not possible to tell what 

data types each header has. 

For each listing the user should specify: 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

whether just headers or headers and dates are wanted 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • * SURFACE WATER + 
+ YEAR RANGES OF DATA AVAILABLE ON THE + 
• WATER RESOURCES DATA SYSTEM • 
t WYOHING WATER RESOURCES RESEARCH INSTITUTE, LAPAMIE• WY + 

• • 
·········*····························································································································· + YEAR RANGES FOR THE FOLLOWING DATA TYPES WEPE PEQUESTEDI + 
+ DAILY DATA FPOH THE DAILY FILE + 
+ MONTHLY DATA FROH THE DAILY FILE + 
* MONTHLY OATA FROM THE MONTHLY FILE + 
+ RESERVOIR DATA FROH THE RESERVOIR FILE + 
+ PEAK DATA FROH THE DAILY FILE + 
+ PEAK DATA FROM THE PEAK FILE + 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * DAILY STREA~FLOW DATA • 
• (ALWAYS INCLUDES MONTHLY MONTHLY STREAMFLOW DATA END OF MONTH ANNUAL PfAK STREAMFLO~ DATA + 
* SOMETIMES INCLUDES PEAK) RESERVOIR CONTENTS DATA • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

FONTENELLf CREEK NEAR HERSCHLER RANCH NEAR FONTENELLE, WYO STATION NO. 092105.00 
LATITUDE 42-05-46 LONGITUDE 110-24-57 NWl/4SWl/4NEl/4 SECTION 2 TOwNSHIP 24 N,RANGE 115 w 6TH P.~. 
flEVATION 6950.00 FT DRAINAGE AREA 152.00 SQ Ml NONCONTRI8UTING O.OO SQ ~I BASIN 15370000 
LINCOLN COUNTY DATA FROM USGS (p) 

1952 - 1976 
1978 - 1978 

1951 - 1976 
1978 - 1978 

19~2 - 197t 

FONTENELLE CREEK NEAR FONTENELLE, WYOMING STATION NO. 092110.00 
L~TITUOE 42-05-50 LONGITUDE 110-13-20 NEl/4 SECTION 3 TOWNSHIP 24 N1RANGE 113 W 6TH P.M. 
ELEVATION 6580.00 FT DRAINAGE AREA 224.00 SO HI NONCONTRIBUTING O.OO SQ ~I BASIN 15370000 
LINCOLN COU~TY DATA FROH USGS (p) 

1916 - 1919 
1932 - 1953 

1914 - 1919 
1932 - 1953 

1916 - 1919 
1932 - 195~ 

GREEN RIVER TRIBUTARY NEAR FONTENELLE, WYO. STATION NO. OQZlll.OO 
LATITUDE 42-02-40 LONGITUDE 110-0q-40 SEl/4 SECTION 19 TOWNSHIP 24 N,RANGE 112 w 6TH P.M. 
ELEVATIO~ UNKNOWN DRAINAGE AREA 3.75 SQ Ml NONCONTRI~UTING O.OO 5Q MI BASIN 15360000 
LINCOLN COUNTY DATA FROM USGS (p) 

FCNTENfLlf RF.SERVOIR NEAP FONTfNELLf, WYOMING 
LATITUDE 42-02-00 LONGITUDE 110-04-00 
ELEVATION UNKNOWN DRAINAGE AREA 4280.00 SQ HI 
LINCOLN COUNTY DATA FR.OM USGS 

STATIC~ ~o. 092111.50 
SECTION 25 TOwNS~JP 24 N,RANGE 112 W 6TH P.M. 

NONCONTRIRUTING O.OO SO MI BASIN 15320000 
( p) 

1Q65 - 1975 



DAYAVE 

This program computes and prints average daily streamflows based on 

daily values for a specified year range. The standard deviations of the 

daily flow for each day in the range of years are also computed. The 

calculations can include all available data or they can include only 

years with complete data. In either case, incomplete years are listed. 

Monthly mean flows and total flows in cf s and acre-feet are also 

computed. 

For each request, the user should specify: 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

data range (unless all are to be used) 

whether the calculations should include years with missing 
data 
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GR~;N RIVER 4T wARQ~N aRIO~E. ~EAR OA~IEL1 ..YOMI~G STA TIO~ NO. 09l8P5e00 
LATtTUDE 43-01-08 tnNGITUDE 110-07-03 5El/4SE1/4N~l/4 SECTIO~ 8 TDWt..IS~IP 35 Ni RANGE 111 W 6TH P.M. 
H~VATIO~ 746J.09 FT DRAINAGE APEA 466.00 SO 111 NONCONTRI !WT ING o.oo SO HI 9ASTN 15630000 
LMCCLN COUHY DATA FROM USGS (P) 

••• AVERAGE DAILY ST~FAHFLOW IN CFS FOP 1965 - 1976 ... 

All YEARS SPECIFIED INCLUCED 

OA 'f OCT NCJV r:> F.C H~ FEB MAP APR MAY JUN JUL AUG SEP DAY 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1 222.0 169.2 136. 5 109.7 125.2 124.2 138. 7 374.8 ll'32.0 11 1n. S 900.0 433.6 1 
2 222.4 165.1 134. 7 107.0 122 .6 121.~ 144.l 414.2 1770.8 1756.8 909.8 415.9 2 
3 219.3 15b.4 13 5.0 109.4 125. 2 111.a 148.1 471.6 Hoo. e 1759.0 689.3 407.6 3 
4 217.3 160.? 13 3. 5 111. e 124.8 116. 7 151.9 536.9 1846.2 1772. 5 S4le6 391t.8 4 

5 217.3 166.3 13 2. 3 115.2 121. 5 118.2 156.3 611.l 1869.7 1'04. 2 aoo.2 ~e1.4 5 

6 220.4 166.J Ha.9 116. 8 119. 2 ue.e 162.3 690.' 1986.6 1846.7 791. 9 370.9 6 
1 214.9 167.1 ll5.2 117.4 115.1 120.5 169.8 1e1.1 2076.3 1853.3 772.9 :n1.e 7 
8 210. 5 171. '1 120.6 116.8 112.5 119.5 176.0 en. 3 2118. 7 1832.2 742.3 369.9 8 
9 206.5 164.2 119.1 118. 5 113.9 118.3 183.3 889." 2159.e 1792. 7 720.7 360.8 9 

10 Z05.7 164.5 116.8 121.0 111.0 118.9 193.2 925.4 2140.8 1766.0 697.2 354.8 10 

11 208.6 156.7 117.3 122.9 115.0 118.3 206.l 933.8 2121.0 1749.o 684.7 353.3 11 
12 204.7 15~.4 113.9 123.0 114.8 120.6 211.6 909.2 ·2069. z 1741. 7 677.0 361.0 12 
13 202.5 162.3 u 2. 8 122.6 113. 7 121.2 218.0 914. 5 2013. 3 1725.0 664.6 362.3 13 

~ 
14 201.5 157.7 115. 5 127.6 113.3 119·1 214.l 9't6.6 1988.7 1682.5 663.3 346.3 lit 

I 15 209.5 155.6 117.3 129.1 108.3 121.2 221.0 1001.e 1980.6 1628.3 637. 7 335.4 15 
Lil 

16 211. 5 153.8 116.5 129.2 109.e 122.8 221.1 1043.8 1952.8 1541.2 605.7 325.8 16 
17 210.1 149.B 116.8 127.3 113.6 124el 229.3 1074.9 1957.5 1469.9 574.0 316.3 17 
18 207.3 141.9 114. 6 127.5 115. l 123.2 229.7 1143.2 2009.1 1428.6 553.4 305.4 18 
19 203.1 141.7 111. 3 129.e 113.4 123.a 2Zl.4 1216.9 2044.1 1385.6 548.8 296.0 19 
20 199.3 141.6 121. 8 131.2 116.3 122.3 223.2 1293.3 2062.5 1363.0 553.3 289.4 20 

21 200.1 140.5 121.3 131. 7 116.0 122.6 239.1 1326.0 2125.6 1338.7 552.9 284e8 21 
22 200.6 133.6 121.5 129.3 114.1 125.7 259.9 1311.2 2219.6 1304.1 557.5 280.e 22 
23 1n. 3 130.6 119. 7 128.3 115.4 128.7 289.3 1298.2 2311. 5 1235.8 565.8 274.7 23 

24 t96.a 132.~ 11a.1 130.0 114.9 129.1 320.3 1311. 9 2383.l 1155.8 c;50.o 266.8 24 
25 192.l 132.3 119. 3 126.7 116. l 127.3 328.8 1411.9 2394.2 1082.8 515.6 258.7 25 

26 166. 3 128.3 119. 8 126.6 llSeH 125.6 319.3 1511.9 2256.7 1031. 2 481.0 25le5 26 
27 179. 5 123.d 11a.1 125.8 11a.1 124e6 304.3 1568.9 2075. 0 990.1 452.2 Zit 4. 6 27 
26 176.9 125.8 ll 5. 6 125.1 120. 3 127.4 325.9 1729.6 1956.8 952.6 432. 7 240.9 28 
29 178.0 12 '3. 4 115. 5 125.1 131.0 129.8 340.4 1869.8 1697.4 920.9 423.2 235.0 29 
30 15 9. :i 133.4 ll3. 6 130.0 131.3 361.3 2032.8 1863.3 893.7 428.3 229.8 30 
31 163,A 111.4 129.9 134.0 20Ue6 693.5 438.3 31 

TOTALS 6245.2 4482.7 3740.8 3621.7 3395.6 31317.t 6913.3 34442.4 61309. 5 45494.8 19625.3 9720.3 
~EAN 201.5 149.4 P0.7 123.3 117.l 123.l 230.4 1111.0 2043.6 1467.6 633.1 324.0 
AC-FT i23e1.i ~H91.3 7419.7 758 0. 3 6735.0 7571.2 13712.4 68315.S 121605.6 90237.6 38926.2 19280.0 

AVERAGE- ~NNUAL TJTH FL IJ 4 n A::RE FEET& 402651.e 
• INDICATES EN~OUNTEREO ~ISSTNG DATA 

•• I HO IC ATES ~ISSING DAU 

••• IJ.40ICATES TOTAL "O~TH•S DATA MISSING 



GR~EN RIVER U WA~HN a~IOGE, NEAR DANI!:L, ',,I 'fOMING STATIIJN ~J. 09188 5. 00 
LATITUDE 43·11·08 LON~TTUDE 110-07-03 SEl/4SEl/4Ncl/4 SECTION ~ TOWNSHIP 35 N,RANGE 111 W 6TH P.H. 
H :VATIOi 7469.09 FT DIUirUGE ARE 4 4b9.00 SQ Ml NONCONTRIBUTING o.oo SQ "I USIN 15630000 
LI~COLN COu HY DA T4 F~ OM US GS (P) 

•u STANDARD DEVIATIQN OF DAILY STR:A"FLOW FOR 1965 - 1976 ••• 

ALL YEARS SPECIFIE~ INCLUDED 

DAY OCT N,JV JEC JAN FEB !llAR APR ... '( JUN JUL AUG SEP DAY 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1 62.2 32. 6 30.5 23.8 31.0 20.4 31.5 196.8 713. 2 573.1 269.1 211.lt 1 
2 64.3 42.0 31.5 20.s 28.5 19. 0 35.2 220.5 713.0 595.a 285.Z 158.0 2 
3 65.0 51. 5 34.0 21.1 31.5 18.7 36.9 242.9 765.4 667.0 ~97.5 147.0 3 
4 61.5 52.3 34.8 22.0 31.6 21.9 36.l 254.5 774. 3 704.7 240.9 147.B 4 

5 62.9 47.1 35.6 25.3 29.5 24.0 36.5 274.8 793.4 785.l 201.e 138.3 5 

6 72.4 49.5 35.o 24.1 z1.o 24.l 39.o 321.6 931.1 884.4 221.9 119. 3 6 
7 67.4 44.8 30.0 24.5 23.9 21.9 47.1 403.8 843.2 881.6 223.4 114.2 1 
a 61.5 44.7 l8.l 22.8 22.3 18.1 53.5 505.1 864.4 817.4 201.1 112.4 8 
9 57.2 54.2 ~6.0 21.6 22.4 16.l 63.9 543.8 958.7 ~02.e 209.2 101.3 9 

10 57.4 51.4 21.e 26.4 24..B 16.4 76.9 574.5 959.6 831.9 189. 7 100.9 10 

11 65.3 54.6 22.s 2a.1 zo.1 20.1 90.3 539.7 945.1 824.1 203.7 107.4 11 
12 59.9 47.6 20.4 30.9 19. 5 21.0 97.4 485.0 9l6.0 764.2 236.0 122.0 12 
13 56.l 41.3 18.5 27.9 18.9 22.4 96.0 465.1 923.2 683.6 224.8 139.9 13 
14 59.3 38.9 18.4 31.0 23.2 21.0 93.2 471.4 920.0 621.9 221.e 12~.o 14 
15 76.l 35.3 19. 5 27.7 16.S 21.6 94.0 523.6 893.4 562.9 217.6 99.8 15 

+="' 
16 80.3 36.3 21.5 26.0 l4e2 24.7 101.6 539.6 972. 5 529.9 198. 6 105.9 16 

I 17 11. 5 37. 5 21. 8 24.6 15.8 29.3 115.9 -559.e 1060.8 536.l 178.4 107.9 17 

°' 18 65.2 35.o 23.0 25.l 11.1 29.4 121.0 625.2 1127.4 545.7 164.l 94.9 18 
19 62. tt 37.6 21.1 24.7 18.3 30.5 112. 5 668.4 1180.9 513.4 166.5 az.3 19 
20 60.9 33.1 20.2 30.l 18.6 31.4 117.9 672.6 1111.1 485.7 179.7 78.3 20 

21 64.8 35. 4 17.3 31. l 20.1 29. 5 136.7 670.2 1144. 5 453.9 201.8 az.1 21 
22 58.5 34.6 19.5 30.4 21.5 31.0 175.6 583.0 1079.7 427.8 245.1 IH.2 22 
23 55.2 34. 2 21.1 30.1 23.4 34.1 227.8 492.8 1040.9 398.9 322.2 7~.9 23 
24 53.'1 34. 7 22.4 21.8 21.a 35.8 273.3 467.9 1047.6 372.3 328.3 11.0 24 
25 55.2 34.4 24.5 29.8 21.3 33.8 228.8 518.3 1103 .1 355.0 zeo.1 74.2 25 

Zb 55.9 30.6 24.t 35.1 21.4 30.0 179.5 594.2 1131. 9 355.5 222.2 69.l 26 
27 56.2 33.1 21.9 36.2 21.1 27.6 161.1 610.7 1078.7 336.2 1R8.0 65.3 27 
28 50.4 30.9 22.0 38.3 19.8 30.3 180.7 709.5 945.1 316.0 167.7 63.0 28 
29 39.3 213.6 23.7 36.4 26.9 34.4 190.5 819.3 787.7 294.5 154.8 64.9 29 
30 35.3 2~.b 23.7 39.8 32.9 203.8 901.3 671. 5 272.~ 16Ze0 63.4 30 
31 za.a 22.5 36.0 30.7 847. 5 264.4 194.7 31 

• INDICATES ENCOU~TERED HISSING DATA 

•• INDICATES ~ISSING DUA 

••• INDICATES TOTAL MONTH'S 04TA MISSING 



DUR CUR 

This program conducts a flow duration analysis on stream discharge 

data for a specified station over a range of years. Duration curves and 

tables that may be useful in conducting water supply, irrigation or low 

flow analyses are produced. 

The first table tabulates the number of streamflow occurrences that 

fall within predetermined class sizes for each year specified. Up to 36 

class sizes can be input by the user or can be computed automatically. 

Data can be classified based on daily, monthly or annual discharge. 

When using daily values, the analysis can include the entire year, a 

portion of the year (e.g., Oct. through Feb.) or a combination of two 

distinct portions of the year (e.g., Oct.-Dec. and Feb.-March). In all 

cases, years (or portions of years) with incomplete data are excluded 

from the analysis. 

The table also includes total second-foot-days for the entire 

period (acre-feet for monthly and annual), mean annual second-foot-days, 

mean daily discharge in cf s and total number of occurrences in each 

class. Cumulative totals, percent of total accumulated occurrences in 

each class, class size divided by the drainage area (square miles) and 

class size divided by the mean daily discharge are also computed. 

DURCUR optionally produces three plots depicting stream discharge 

values as a function of the percent of time in which they are exceeded 

in a given time period. The horizontal axis always represents percent 

of time. For mean daily flow analyses, the vertical axes for each plot 

are: 
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DURCUR (continued) 

1. cubic feet per second per square mile of drainage area (csm) 

2. cubic feet per second divided by mean daily flow for the 
period ( cmd) 

3. cubic feet per second (cfs) 

For monthly or annual flow analyses, the vertical axes for each plot 

are: 

1. hundred-acre-feet per square mile of drainage area 

2. acre-feet divided by monthly mean or annual total 

3. thousand-acre-feet 

For each request, the user should specify: 

frequency: 
daily 
monthly 
annual 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

date range (unless all are to be used) 

period to be analyzed, for daily only (unless entire year 
is to be used) 

lower limit of each class size (unless limits to be computed 
automatically) 

whether the data should be plotted 
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G~E:N RIVER 4T ~ARREH 8RIDGE1 NEA~ OANIEL1 WYO"ING STATION NO, 09188 5. 00 
L4TITUDE 'tl-01--08 l~NGITUD~ 110-01-03 SEll'tSEll'tNEl/lt SECTION 8 TOVNSHIP 15 N1RlNGE 111 W 6T .. P ,pt, 
HEOTIIJ'i 7't69,09 FT DRAINAGE AREA 't68100 $'1 "' NONCONUIBUTING o. oo so •n IUSIN 15630000 
ll~COLN COUHY DAU FA O" USGS 

.., , 
J:LOW IN CFS 

DURATION TABLE OF DISCHARGE 
OCT l - "u n 

DAILY 
TH ll FLOW 

CLASS 1 2 l It ' 6 7 IJ 9 10 11 1Z 13 lit 15 16 17 SFD 

U65 0 0 0 0 0 0 3 65111 3 0 0 0 0 0 0 0 20022.0 
l961) 0 0 0 0 0 0 0 36 74 ltO 16 u l 0 0 0 0 27Z69.0 
1167 0 0 0 0 0 0 0 4122 "3 13 0 0 0 0 0 0 ~5998.0 

l MJ 0 0 0 0 0 0 0 It 96 51 18 8 6 0 0 0 0 ~93't8.0 

196~ 0 0 0 0 0 0 0 0 93 't8 17 lit 10 0 0 0 0 30'16e0 
1170 0 0 0 0 0 0 17 56 ,, 2't 0 0 0 0 0 0 0 20260.0 
1971 0 0 0 0 0 0 0 22106 " 0 0 0 0 0 0 0 21to1to.o 
nn 0 0 0 0 0 0 0 11 93 39 36 " 0 0 0 0 0 ~eno.o 

UH 0 0 0 0 0 0 0 UO't 32 a 15 19 0 0 0 0 10195.o 
1974 0 0 0 0 0 0 0 6134 19 Z3 0 0 0 0 0 0 z5u1.o 
U75 0 0 0 0 0 0 0 3't 136 12 0 0 0 0 0 0 0 20793.0 
1916 0 0 0 0 0 0 0 29112 39 J 0 0 0 0 0 0 226'1 .o 

SUrt IN SFD 30't865.0 
PERIOD fl!EAN IN SFD 25405.'t 

.i:-. PERIOD HEAN IN CFS 1n.1t 
I 

\.0 JNC0'1PLETE YEARS EXCLUOED Fltlf1 ANU YSIS 

GREEN Rl~E~ AT WARRE~ BRIOGE1 NEAR DANIEL, WYO"ING ST A TI 'l'f NO, 09188 '· 00 
LATITUDE 43-01-08 LONGITUOE 110-07-03 SEll'tSEll'tNEll't SECTION ~ TOWNSHIP 35 N1RANGE 111 W 6TH P,M. 

ELEVATIO~ 746:1•09 FT DRAINAGE AREA 468.00 SO Mt NONCONTR IBUTtNG o,oo SQ "I IUSIN 15630000 

LHCOlt-4 COUHY DA TA FltOH USGS 
,,, 

:LA$S SIZE TOTAL ACCU't PERCENT SllEIOA SUE /MEAN 

l 10.0 o. un. too.oo .oz .01 

z 15.0 o. 2181. 100.00 .ol .u 
3 20.0 o. 2187· 100.00 .04 .14 

4 z5.o o. 2ll'7. 100.00 .05 .18 , 10.0 o. 21n. 100.00 • 0'1 .zz 
b 40.0 o. 2181. 100.00 .oq .zq 
1 50.0 zo. 211H. too.oo .11 .3~ 

3 75.0 211. 2167. 99.09 .16 • 5't 

9 100.0 126'>. 1896. !6.69 .21 .1z 
to 150·0 404. 630. 29.81 .3Z 1. oe 

11 200.0 l3't. 226. 10.33 • "3 t.H 

LZ 250.0 56. 9~. 'teZl .53 1.7" 
l3 300.0 '36. 3~. l.65 • 6't '- .15 

14 400.0 o. o. o.oo • '-' s 2.87 

l5 500.0 o. o. o.oo le07 3,59 

16 150.0 o. o. o.oo 1.60 5.38 

11 1000.0 o. o. o.oo 2.14 1.11 

EAC ti Cl ASS 51 l ~ ~~PIH .iEIH; TH LO-'~~ ltl1IT OF THE FlOll Rl~GE 
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CREEN RJVER AT WARREN BRJDGE. NEAR DANIEL. WYOMING STATION tlJ. 091885. 00 
LftTITLDE 43-01-08 LCHGITUOE 110-07-03 SEl/4SEl/4NEl/4 SECTION B TOWNSHIP 35 N.RANGE 111 W STH P.H. 
ELEVATION 7468.09 fT DRAINAGE FREA 468.00 SO HI NONCONTRIBUTltG 0.00 SO HI BASIN 15633000 

DAILY FLOH DURATION CURVE 
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GREEN RIVER AT WARREN BRJOGE. NEAR DRNJEL. NYOHJNC STATION NJ. 091885.00 
LATJTLDE 43-0l-08 L~GITUOE 110-07-03 SE1/4SE1/4NEl/4 SECTION B TOWNSHIP 35 N.RANGE 111 W 6TH P.H. 
ELEVAHON 7468.09 FT DRAINAGE FREA 468.00 SO HI NONCONlRIBUTUC 0.00 SO MI BASIN 15631000 

DAILY FLOW DURATION CURVE 
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EXTREME SW 

This program prints a table of minimum or maximum daily streamflows 

for each month for a range of years. The extreme daily streamflow and 

month of occurrence are printed for each year, and the extreme daily 

value for the entire date range is printed along with its date of 

occurrence. 

For each request, the user should specify: 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

date range (unless all are to be used) 

whether to print maximum or minimum flows 

4-13 



+="' 
I ...... 

+="' 

G~EEN RIVER AT WARREN BRIDGE, NEAR OANIEL1 WYOMING STATION NO. oq1aa5.00 
L~TITUDE 43-01-08 LONGITUDE 110-07-03 Sfl/4SE1/4NE1/4 SECTION 8 TO~NSHIP 35 N1RANGE 111 ~ 6TH P.M. 
ELEVATION 7468.0q FT DRAINAGE AREA 468.00 SO MI NONCONTRIBUTING O.OO SO Ml BASIN 15630000 
LINCOLN COUNTY DATA FROM USGS (P) 

MAXIMUM DAILY FLOW IN CFS FOR MONTH 

YEAR OCT NOV DEC JAN FEB APR MAY JUNE JULY AUG SEPT MONTH 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1965 148.00 146.00 1zo.oo 140.JO 155.00 120.00 581.00 1610.00 3870.00 2830.00 153C.OO 460.00 3870.0C JUN 
1966 302.00 19t.oo 200.00 160.00 125.00 130.00 325.00 2020.00 2010.00 1230.00 725.00 360.CO 2010.00 JUN 
1967 190.00 134.00 148.00 220.00 210.00 148.00 203.00 2630.00 3050.00 3260.00 1110.00 459.00 3260.00 JUL 
l96e 32e.oo 1ee.oo 1~5.00 165.oo 157.oo 215.00 250.00 106c.oo 2180.00 1~80.00 1500.00 11c.co 2780.00 JUN 
1969 380.00 213.00 170.00 194.00 169.00 153.00 1090.00 2360.00 2410.00 1640.00 831.00 365.CO 2410.00 JUN 

1970 190.00 147.00 95.00 119. 00 126.00 138 .oo 152.00 3050.00 2900.00 2330.00 E:H.00 484.00 3050.00 MAY 
1971 le5.00 167. 00 180.00 144.00 115 .oo 153.00 265.00 3100.00 4720.00 1990.00 i2qc.oo 102C.CO 4720.00 JUN 

1972 2'9.CO 251.00 139.00 139.00 l't8 .oo 197.00 590.00 2670.00 "760. 00 1840.00 e45.00 580.00 4760.00 JUN 
1973 355.00 210.00 189.00 1'8. 00 135 .oo 135 .oo 2M.OO 2550.00 2150.00 1840.00 712.00 71Q .oo 2550.00 MAY 
1974 239.00 242.00 145 .oo 135. 00 132.00 l't0.00 622.00 3570.00 "160.00 2250.00 708.00 296.00 4160.00 JUN 

1975 177.00 142.00 l't0.00 114.00 120 .oo 126.00 21to.oo 950.00 2040.00 3750.00 1310.00 294.00 3750.00 JUL 
lq7& 215.00 2oc.oo 120.00 130.00 125.00 115 .oo 320.00 231C. 00 2560.00 zoc;o.oo uc;c.oo 33't. co 2560.00 JUN 
1978 191.00 160.00 13,. 00 110. 00 110.00 180.00 540.00 1570.00 2570.00 2440.00 12co.oo 460.00 2570.00 JUN 

DAY "ONTH YEAR 
HAXIMUH DAILY FLOW FOP GIVEN YEA~ RANGE 4760.00 CFS 9 JUN 1972 

* INDICATES ENCOUNTEPEO MISSING DATA 

•• INDICATES HISSING DHA 

GREEN RIVER AT WARREN 8RIOGE1 NEAR DANIEL1 WYOMING STATION NOe 091885.00 
LATITUDE 43-01-0~ LONGITUDE 110-07-03 Sfl/4SEl/4NEl/4 SECTION 8 TOWNSHIP 35 N,PANGE 111 W 6TH P.M. 
ELEVATION 7468.09 FT ORAINAGE AREA 4~8.00 SQ MI NONCONTRIBUTING O.OO SQ ~I BASIN 15630000 
LINCOLN COUNTY OATA FROM USGS (p) 

MINIMUM DAILY FLOW IN CFS FOR MONTH 

YEAR OCT NOV DEC JAN FEB MAR AP~ MAY JUNE JULY AUG SEPT MIN MONTH 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1965 121.00 ee.oo 66.oo 10.00 110.00 10.00 120.00 442.00 1620.00 1410.00 484.oo 302.00 66.oo oec 
1966 205.00 133.oo 115.00 120.00 80.00 84.oo 140.00 31~.oo 101.00 544.00 249.oo 202.00 eo.oo FEB 
1967 132.00 85.00 95.00 123.00 138.00 108.00 136.00 159.00 1500.00 1090.00 442.00 247.00 85.00 NOV 
l96B 150.00 9q.oo 115.00 11e.oo 90.00 131.00 140.00 zqe.oo 1030.00 ez6.oo ~23.oo 374.00 90.00 FFB 
1969 215.00 15t.OO 106.00 122.00 113.00 117.00 172.00 698.00 719.00 652.00 395.00 187.00 106.00 DEC 

1970 136.00 74.00 62.00 66.')0 95.00 uo.oo 119. 00 160.00 . 896. 00 618.00 2eo.oo 191.00 62.00 DEC 
1971 94.00 105.00 123.00 105.1)0 83.00 qo.oo 129.00 332.00 1120.00 1020.00 475.00 163.00 83.00 H8 
1972 197.00 121.00 q5.oo Q6.00 qi.oo l't0.00 165.00 451.00 1310.00 112.00 425.00 253.00 cn.oo FEB 

1973 lC0.00 155.00 110.00 90.00 101.00 98.00 106.00 214.00 617.00 621.00 278.00 246.CO 90.00 JAN 
1974 146.00 q3.00 95.00 cn.oo 104.00 105.00 120.00 634.00 1370.00 735.00 283.00 161.00 91.00 JAN 

1975 126.00 1 e. oo 95.00 q3.00 91.00 95.00 1C2.00 168.00 950.00 1190.00 302.00 161.00 78.00 NOV 
1976 l't3. 00 9~.oo 10'5.00 95.00 eo.oo qo.oo 120.00 350.00 967.00 851.00 347.00 zzq.oo RO.OC FEB 
1978 149.00 13C:.OO ~5.00 85.00 1a.oo ~5.00 1eo.oo 415.00 1120.00 1020.00 33~.co 239.00 76.00 H8 

OAY MONTH YEAR 
MINIMUM DAILY FLOW FOR GIVEN YEAP PANH n.oo CFS f. DEC 1970 

• INOICATES ENCOUNTf~EO MISSING DATA 

** INOIOTES MISSINC:: DATA 



FLOW 

This program performs streamflow frequency analyses. Flood fre

quencies can be estimated using three methods: the log-Pearson Type III 

distribution, the Gumbel (Extreme Value Type I) distribution, and the 

Hazen method. Partial series low and high flow analyses can also be 

performed using the log-Pearson Type III distribution. For each method, 

the analysis is limited to data from the WRDS; historic data, compar

isons with similar watersheds, or flood estimates from precipitation 

cannot be incorporated into the analysis. The program computes expected 

flows, but sometimes the predictions are not justifiable by the amount 

of data available. As general rules, a minimum of 10 years of data is 

needed for a useful analysis, and flow estimates for return periods 

greater than about twice the number of years of data are generally not 

reliable. The user is responsible for taking into account changes to 

the watershed such as dams, levees, diversions, etc. 

For each analysis, a table is printed containing the data and flow 

value, along with statistics pertaining to the type of analysis. 

Percent chance, recurrence intervals, and computed flow are printed in a 

second table for selected return periods. A plot of the data and the 

computed curve is provided as an option. For the low and high flow 

analyses, a month range within the water year can also be specified. 

All three of these methods can be useful in performing flow 

analysis. The Water Resources Council in 1967 chose the log-Pearson 

Type III as the standard flood frequency distribution for all U.S. 

government agencies. In that report, and others, comparisons have not 

shown that any method is always superior to all others (Kite, 1977). It 
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FLOW (continued) 

is left to the user to decide the usefulness or applicability of any of 

these analyses. 

For each analysis, the user should specify: 

method of analysis (log-Pearson, Gumbel, or Hazen) 

type of analysis: 
peak 
low flow-specific # of days in period 
high flow-specific # of days in period 

method of retrieval and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

year range (unless all are to be used) 

date range within each water year for low or high flow 
analysis (unless the whole year is to be used) 

whether to plot the data 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * • 
t LlW FLOW FRE~UENCY ANALYSIS LnG-PElRSON TYPE III METHOD + 
* • • • 

1 DAY PE~IOO, OCT1QfR 1 - SEPTFHrER 30 • .. .................................................................... 

G~cEN P.I~ER AT ~ARR£N 8RIDGr, NfAR DANIEL, WYO"l~G STATI~N NO. OQle~s.oo 
L~TITUDt 43-0l-Oe LONGITUDE 110-07-03 SE114SE114NE114 SECTION e TOWNSHIP 35 N,RANGE 111 w 6T~ P.~. 
fL~VATia~ 7468.09 ~T DRAINAGE A~EA 46~.oo SQ ~I NONCONTRIBUTING o.oo SQ MI ~ASIN 15630000 
LI~COLN COUHY OAU FROM USGS CP) 

PERIOD 1944 - 1978 34 YEARS OF 
YE AR DATE 
PH4 11 JUL 
1945 18 JUL 
1946 16 JUN 
1947 16 MAY 
1948 17 JUN 
1949 20 JUt-1 
1950 11 JUL 
1951 26 JUN 
1952 15 JUN 
1953 24 JUN 
1954 Z JUL 
1955 30 JUN 
1956 10 JUN 
1957 14 JUN 
tc;58 2 JUN 
1959 25 JUN 
1%0 13 JUN 
1961 5 JUN 
l<f62 ~ JUL 
1963 25 JUN 
1964 e JUL 
1965 31 JUN 
1966 6 JUN 
1967 9 JUL 
19oFI 29 JUN 
1969 3 JUN 
1'170 2 JUL 
1971 2'1 JUt\ 
1972 15 JUN 
1973 26 1'1.\Y 
1"74 25 JU,.. 
1975 15 JUL 
lq76 15 JUP.: 
197f! 7 JUL 

SUl-':'1UIO~ )( • 
5UMMATT1~ X SQUAQf:O • 

SU~M~TFJ~ X Cl'f'ED • 
t.t E ~ t• rJ F )I • 

STAhDAQC DfVIATION • 

FLOW VHUE Y 
92.57 
eo. 57 

115. 00 
111. 86 
90.eb 
75. 43 
87.1" 

132.14 
137.14 

85.71 
83.86 
82.57 
68.14 

110. 00 
95.00 

100.00 
85.00 
95.00 
73. 57 
92.14 
87.14 
11. 57 
87. 71 

103.43 
106.43 
113. 2Q 

66.00 
e1.43 
95. 71 
'19.29 
96. 71 
93. 71 
90.00 
ez.43 

SKtW CQE~~lCIF.NT • 
>~VI4111N ANJ ~KfW CO~FTCIE~T 

66.f3e6B4 
131.56901)3 
251.332713 

le965!:J50 
.01zi:.q7 
.346066 

AS oi:rHED 

OAH 
LO(; Y • X 
1.966477 
1.906181 
?.060698 
2.071356 
1.958359 
1.877536 
1.940232 
2.121044 
2.137173 
1.933053 
1.923540 
1.916830 
1.833420 
2.041393 
1.977724 
2.000000 
1.929419 
1.977724 
l.Af-6709 
1.964462 
1.940232 
1.eB9702 
1.943070 
?..014641 
2.0270513 
2.054175 
1.e19544 
1.941653 
1.980977 
l .996EHH 
1.985491 
l e971P.06 
1.954243 
1.916078 
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LlW Fl~~ r~~~UfNCY ANALY!IS lOG-PalQ51~ TYP~ III METH1r 

7 0 A'f p (Ii J ')!) I 

• • • • • 
·············*····················································· 

G~E~N ~lVE~ lT 'A~REN 8RIDGf1 NEAP DANlEL1 WYOMING ST4T10~ NO. 091P65,00 
lATITUDi 43-01-oe LONGlTUO~ 110-07-03 SE1/4SE1/4NE1/4 SECTION 8 TOWNSHIP 35 ~,RANGf 111 w 61~ P.~. 
ELEVATJ0r4 746;.09 FT DRUtUGt UH 46d.OO SQ tU NONCONTP.l8UTtNG o.oo SO ~I IUSTN 15630000 
LHCOLN COUHY DATA F~Of'l USGS f P) 

PE~IOD 1944 - 1978 34 YEARS OF DATA 

K VALUES- PEARSON TYPE III COORDINATES EXPRESSED IN 
iU~8EP OF STAHOl~O ~EVIATtONS FROH T~~ MEAN FOP· 
V'~IOUS ~ECUR~ENCE INTERVALS JP PE~CENT CHANCE. 
FROH WATER RE~OU~CES COUNCIL BULLETIN NO, 15 
L IS COLUMN NO., J IS ROW NO, IN TABLE 

I( l J 
-2.1040 l ze 
-1.5550 2 2f; 
-1.2450 3 28 
-.8530 4 28 
-.0500 5 28 

.1:1240 6 28 
t.3090 7 28 
le1H90 8 ze 
2.2110 9 28 
2. 5440 10 ze 
Z.8560 11 28 

PtRCl!'4T Rf CURRENCE COMPUTED 
CHANCE INTERVAL FLOW OR GREATEP 

YEARS CFS 

99.0 i.0101 65.03 
95.0 1. 0526 11.ze 
90.0 1.1111 75.07 
eo.o 1.2500 80.16 
~o.o 2.0000 en, 67 
20.0 5,0000 106.09 
to.o 10.0000 115. C,'t 
4.0 25,0000 125.91 
z.o 50.0000 13'3. 76 
1.0 100.0000 l'tl.42 
.5 200.0000 148. 99 
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~~i~u~v~~-SI-~~R~5~~~b~11~~a~-8~N§~114~i?~a~114 sEcTioN 8 TowNsHIP 35 N,RA~TI'rl' ~0sT~9~~~7· 00 
ELEVATION 7468.09 FT DRAINAGE AREA 468.00 SD MI NONCONTRIBUTING 0.00 SO MI BASIN 15630000 
LINCOLN COUNTY DATA FROM uses (p) 

108199 
900 
800 

700 

600 

500 

400 

300 

200 

100 
~ 

Bl 
70 

60 

so 

40 

20 

10 
1. 0001 

LOW FLOW FREQUENCY ANALYSIS 
7 DAY PERIOD, OCTOBER l - SEPTEMBER 30 LOG-PEARSON TYPE III METHOD 

PERIOD 1944 - 1978 34 YEARS OF DATA 
FREQUENCY JN PERCENT 

99 90 99. 5 99 98 95 00 Bl 70 60 50 40 :I) 20 . 10 5 2 1 0 5 0.1 0 01 

---- -±__ + 
~ 
~ ......._ 

I• ~ .I ' 
I .,.,. ff+.t I 

.~ -·I 

~ 

~ -++ Ii:---

1.005 1.05 1.25 2 5 10 20 so 100 200 1000 10000 

RETURN PERIOD IN YEARS 
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Ftaon FLrw FREQUENCY ANAL1SIS - HAZEN MfTHOD • • 
• ANNUAL INSTANTANEOUS PFAK DISCHAPGE IN CFS * 
• • .................................................................... 

GREEN RJVFP AT WARREN 8RJDGE, NEAR OANIEL1 WYOMING STATION NO. 091885.00 
lATITUOf 43-01-0A LONGITUDE 110-C7-C3 SEl/4SEll4NEl/4 SECTION 8 TOWNSHIP ?~ N1RANGE l!l ~ 6TH P.~. 
ELEVATION 7468.0Q FT DRAINAGE AREA 468.00 SQ Ml NONCONTRIBUTING O.OO SQ Ml BASIN 15630000 
LINCOLN r.DUNTY DATA FROM USGS (P) 

PERIOD 1Q50- 1976 

f')A TE FLOW OEVIA TION 

27 YEARS OF DATA 

OE VIA TION 
SQUARED 

OEVIATION CUIHO 
PER 1000 

-------~------------------------------------~---------------------------
" JUL }Q50 ueo. -95. 90f0. -862.4 

1<1 JUN 1951 3180. -95. Q060. -862.4 
q JUN }Q~2 2960. -315. 99342. -31311.0 

lfi JUN 1c;53 40RO. 805. f.47727. 521300.2 
?Q JUN 1Q~4 4460. ue5. 1403 766. 1663226.6 
25 JUN 1Q5~ zzeo. -995. qqo3q4. -985625.o 

3 JUN 19~~ lt030. 7,5. 569745. 430052.3 
7 JUN }Q~7 3720. lt45. 197860. 8~011.2 

:n AP~ 1Q'58 2430. -845. 714 338. -603747.9 
31 MAY 1Q5Q 4420. 1145. 1310601. 1500395.4 

5 JUN 1 QbO 173{.. -1545. 23875Q7. -368QZ7Q.9 
31 APR 1Q"1 202c. -125.5. 1575490. -1977531.! 
31 MAY 1Qb2 3350. 75. 5597. 418.6 
·:n HAY 1%~ 2840. -435. 189366. -92418.0 

1 JUL 19~4 3100. -175. 30690. -15376.4 
31 MAY 1965 3~40. 665. 441979. 2Q3~31t.C: 

10 ~AY 1Q~6 21 OCi. -11 75. l3Rl060e -H23001.5 
6 JUL 1967 3360. 85. 7194. 610.l 

24 JU~ 1Q6R zezo. -455. 207194. -94311.lt 
q JLIN 1969 Zlt30. -845. 714338. -603147. 9 

31 HAY 1Q70 3CQO. -165. 34294. -6350.7 
Z!i JUN 1971 47AO. 150~. Z26446f'. 3407~0lt.4 

q JUN 197? 4e 4C • Bb5. 2448645. 383167t-".E: 
1Q MAY 1973 2670. -605. 366249. -221648.5 
19 JUN 1974 4230. 955. 911671. 870477.3 

7 JUl 1975 3800. 525. 275431. 144550.l 
10 JUN 1 Q1f. ,?~90. -6135. 46Q47<;. -32lf)H.<1 

TOTALS l-~430. o. 19bt.2674. 2504402 ·" 

Hf AN 3775. 

STANOUO f'lEVUTION 87). 

COfH IC IFNT PF ·<j l<E"' 
FOR HA7f fll MfT~OO .19 
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• • • 

A~NUAL INSTANTANEOUS PEAK OISCHARGF I~ CFS 
• 
• • 

·································································~· 

G~FEN RIVER AT WARREN ~RJOGE, NEAR OANIEL1 WYOMING STAllON hJ. OQ18?5.00 
l~TJTUOF 43-0t-oe LONGlTUOE 110-07-03 SEl/4S,l/4NF.l/4 SECTION 6 lO~NSHIP 35 ~,RANGf lll w bTH P.~. 
ELEVATION 74~R.OQ fT DRAINAGE AREA 4~8.00 SQ MI NONCONTRIBUTING O.OO SO MI ~ASIN 15630000 
lJNCOLN COUNTY DATA FPOf'I USGS CP) 

PERIOD 1950- 1976 27 YEARS OF DATA 

INTERPOLATED FACTORS FROM ~AZEN FREQUENCY TABLE 

PERCFNT 
CH.~NCE 

99.00 
95.00 
Ao.on 
50.00 
zo.oo 
5.oo 
1. 00 

• 10 
• 01 

ANO COMPUTED FLOWS 

R ECURR.ENC E 
INTERVAL 

YEARS 

2.01 
1.05 
1.25 
2.00 
s.oo 

2Cl.OO 
100.00 

1000.00 
10000.vO 

FACTOR 

-2.19 
-1.5q 
-.85 
-.03 

.83 
1.71 
z.41 
3.38 
4.18 

COMPUTED 
FLOW OR GREATER 

CFS 

1375. 
u1q1. 
2531>. 
325:). 
3997. 
4760. 
5427 • 
6214 • 
bQ 12. 
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GREEN RIVER AT WARREN BRIDGE NEAR DANIEL, WYOMING STATION NO. 091885.00 
LATITUDE 43-01-0B LONGITUDE lt0-07-03 SE1/4SE1/4NE1/4 SECTION 8 TOWNSHIP 35 N,RANGE 111 W 6TH P.M. 
ELEVATION 7468.09 FT DRAINAGE AREA 468.00 SO MI NONCONTRIBUTING 0.00 SQ MI BASIN 15630000 
LINCOLN COUNTY DATA FROM uses CP) 

rnoacJ·99 

9000 

6000 

7000 

6000 

5000 

4000 

3000 

2000 

... 

1000 
1.0001 

FLOOO-FREOUENCY--HAZEN METHOD 

PERIOD 1950 - 1976 27 YEARS OF DATA 
FREQUENCY IN PERCENT 

99. 90 99. 5 99 98 95 90 f[J 70 60 50 40 3l 20 10 5 2 1 0.5 0.1 0.01 

/ 
v 

v 
~ 

/ 
~ y v ++ 

_,,,.t4 
/ 

v ~+-v v 
+ 

v v 
I 

1.005 1.05 1.25 2 5 10 20 50 100 200 1000 10000 

RETURN PERIOD IN YEARS 
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+ FLOOD-FREQUENCY ANALYSIS * 
* • • 

GUMBEL METHOO * • • ••••••••••••••••••••••••••••••••••••••• 
G~EEN PIVEP AT ~ARRfN 8QIDGE1 NEAR OANIEL, ~YO~ING STAJION NO. CQ18~5.00 

L~TTTUOE 43-Pl-~P LONGITUDE 110-07-03 Sfl/4SE1/4N~l/4 SfCTION 8 lO~NSHIP 3~ N1kANGE lll ~ oTH P.~. 
ELEVATTON 746P.OQ FT DRAINAGl AQEA 468.0U SO ~I NONCONTRI~UTI~G 0.00 SO ~I BASlh 15~~0000 
LINCOLN ("(lUNTY DATA HOM USGS (P) 

ANNUAL INSTANTANEOUS PEAK DISCHARGE IN CFS 

ll YEARS OF DATA 

INPUT DATA 

OHE FLOlh lC )( SQUAPEO 

31 "1AY lQE:-5 3940. 15523t-OO. 
10 ~AY 1Q66 ZlOO. 4410000. 
~ JUL 19H 3360. 11289600. 

24 JUN 1968 zazo. 7952400. 
9 JUN 1Q6Q 2430. 5904<rno. 

31 rAY 1970 3090. Q~4810C. 

25 JUN 1Q71 47eo. 22 64fl400. 
Q JUN 1972 4840. 23425fOC. 

lQ MAY 1<'73 2.6 70. 712890C. 
19 JUN 1Q74 4230. 17892900. 

7 JUL 1975 3800. 14440000. 
10 JUN 1976 2590. 670~100. 

CiUM~ATlON )( . 4•Jb50. MEAN OF 1( • 33es. 

SUM MAT ION )( SQUARED • 147072500. MEAN OF X SQUARED . 12256042. 
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GREtN RIVER 4T ~·R~~N BRIDGE, N~AR DANIEL, ~YOMI~G STATION NO. 09lee5.00 
LATITUDt 43-01-08 LO~GITUOE 110-07-03 ~El/4S~l/4NE1/4 S~CTIQN ' TOWNSHIP 35 N,RA~GE 111 W 6TH P.M. 
ELEVATIO~ 746je09 FT D~AINAGE ARtA 46q.oo SQ MI NONCONTRISUTl~G o.oo SQ ~r ~ASIN 15630000 
LINCOLN COUHY DATA F~OM USGS (P) 

ANNU•L INSTANTA~~ous PEAK DISCHARGE IN CFS 

OATE 

10 M4Y 196,, 
9 JUN 1969 

10 JIJN 1976 
19 HA.Y 1973 
24 JU~ l,68 
31 MAY 1970 

6 JUL 1967 
7 JLIL 1975 

31 HU 196~ 
19 JUN 1974 
25 JUN 1971 

9 JUN 1972 

s • 917. 03H8 

l/ALPHA • 715.01233 

u • 2974. 93417 

RETURN PERIOD 
YEARS 

2 
c; 

10 
20 
25 
50 

100 
7.00 
500 

1000 

FLOW, x 

2100. 
2430. 
2590. 
2670. 
2820. 
3090. 
3360. 
3600. 
3940. 
4230. 
4780. 
4840. 

y 

.3665 
1.5000 
2.2504 
2. 9702 
3.1985 
3.901Q 
4.6001 
5.2958 
6.2136 
6.9073 

SCJRHD OAU 

ORDER NO. 
M 
1 
z 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

ESTIMATED FLOW 
OR GREHER 

ci=s 

3237. 
4047. 
4584. 
5099. 
5262. 
57b5. 
1)~64. 

">761. 
741~. 

7914. 

N/(~-H) 

1. 011091 
1.20000 
1. 33333 
1.50000 
1. 71429 
2.00000 
2.40000 
3.00000 
4.00000 
6.00000 

12.00000 
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~~I~u~~v~~-SI-~GRE5~c~~08~11~~S~-8~N~~I/4~~?~a~114 sEcTioN 8 TowNsHIP 3s N,RA~~rI~~ ~0sT~9~?~7· 00 

ELEVATION 7468.09 FT DRAINACE AREA 468.00 SO MI NONCONTRIBUTING 0.00 SO MI BASIN 15630000 
LINCOLN COUNTY DATA FROM uses (p) 

10000.00 

moo.oo 

&JOO.OD 

4000.00 

2000.00 

0.00 
-2.00 

FLOOD FREOUENCY--GUMBEL METHOD 

PERIOD 1965 - 1976 12 YEARS OF DATA 
RETURN PERIOD IN YEFRS 

1.1 2 5 10 20 50 100 200 

I I I I I I 

/ 
/ 

/ 

~v 
/ 

+ y 
/ + 

¥" 
v 

~/ 

I I I I I I 
-1.00 o.oo l.00 2.00 3.00 4.00 5.00 

REDUCED VARIABLE lYJ 

500 1000 

I 

/ 
/ 

I 
6.00 7.00 



LISTDATASW 

This program prints streamf low and reservoir data in a tabular 

format. Streamflow data can be printed in a daily format, which 

includes monthly summaries for each water year of data, and the instan-

taneous peak, if known. Monthly values or peak values can also be 

output in a tabular format. Reservoir contents data are printed in a 

monthly format only. 

For each request, the user should specify: 

data types to retrieve 

retrieval method, and value range: 
latitude-longitude 
county 
drainage basin 
township-range (6th p.m. in Wyoming only) 
station number 

date range (unless all are to be used) 

source organization (unless all are to be used) 

4-26 



G~EEN PIVER AT ~ARRf.N 8RIDGE, NEAR DANIEL, WYOMING STATION NG. 091885.00 
lATITUOf 43-01-0A LONGITUOE 110-07-03 SEl/4SEl/4Ntl/4 StCTION 8 TOwNSHlP 35 ~hPANGE 111 W 6TH P.;.i. 
El EV AT ION 7468 .09 fT DRAINAGE AREA 46A.OO SQ MI NONC ON TR I BUT ING o.oo 5Q HI BASH-4 15630000 
LINCOLN COUNTY DATA FROM USGS ( p) 

MEAN DAILY FLOW IN CFS BY WATER YEAR 
1976 

DAY OCT Nnv OEC JAN fE8 MAP APR HAY JUNE JULY AUG SEPT DAY 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1 158.00 1eo.oo 105.00 100.00 125.00 100.00 120.00 350.00 1780.00 1490.00 GOb.00 334.00 1 
2 155.00 190.00 105.00 95.00 120.00 95.00 130. 00 400.00 1820.00 1810.00 1150.00 323.00 z 
3 152.00 200.00 11 O. Ou 100.00 120.00 93.00 130.00 500.00 1910.00 1920.00 1390.00 308.00 3 
4 150.00 194.00 110.00 105.00 uo.oo 90.00 140. 00 650.00 2030.00 1660.00 UQ0.00 300.00 4 
5 147. 00 lea.oo 110.00 105.00 100.00 90.00 150.00 761.00 zuo.oo 11t:o.oo Q20.00 1q5.co !> 

6 .145.00 190.00 110. 00 105.00 95.00 90.00 160.00 831.00 z190.oo 1860.00 785.00 293.00 t; 

7 145.00 192.00 115. 00 100.00 95.00 95.00 16C.OO 831.00 2300.00 1eqo.oo 111. 00 301.00 1 
6 160.:>0 185.00 115. 00 105.00 90.00 100.01) 11c.oo 975.00 21t30.00 1970.00 647.00 3H.CO e 
9 165.00 113.00 120.00 105.00 90.00 100.00 190.00 1070.00 2500.0C 2010.00 602.00 308.00 9 

10 H4.00 140.00 120.00 100.00 90.00 105.00 19C.OO 1100.00 2HO.OO 2050.00 565.00 298.00 10 

11 lH.00 150.00 120.00 95.00 95.00 105.00 210.00 1370.00 2560.00 2oeo.oo 537. 00 202.00 11 
12 172.1)0 160.00 120.00 95.00 105.00 105.00 H0.00 1380.00 2390.00 2090.00 515.00 284.00 12 
13 211. 0(\ 170.00 ll5e00 95.00 105.00 100.00 26G.OO ueo.oo 2050.00 2010.00 488.00 287.00 13 
H 215.00 180.00 110.00 95.00 105.00 95.00 250.00 1360.00 1600.00 18eo.oo 467.00 zeq.oo 14 
15 193.00 180.00 110.00 100.00 105.00 95.00 250.00 1790. 00 1270. 00 1110.00 458.00 290.00 15 

lb 183.00 110.00 110.00 110 .oo 100.00 95.00 250.00 1610.00 1110. cc 14'tO.OO lt64.00 282.C:> H 
17 185.00 160.00 110.00 120.00 100.00 100.00 24().00 H50.00 1060.00 1260.00 lt66.00 2H.CO 11 

.i::-- 18 183.00 uo.oo 110.00 120.00 100.00 uo.oo 230.00 1650.00 1290.00 1250.00 446.00 276.00 18 
I 19 lf!l.00 140.00 110.00 120.00 95.00 110.00 230.00 1960.00 1330.00 1290. 00 06.00 ?.92.CO 19 

N 20 175.00 uo.oo 11 o.oo 120.00 95.00 115.00 230.00 2060.00 1170.00 1400.00 431.00 296.CO 20 
-...J 

21 170.00 130. 00 uo.oo 120.00 90.00 110.00 250.00 2160.00 1280. 00 1310.00 428.00 2A2.00 21 
22 171. 00 135.00 110.00 120.00 eo.oo 110.00 210.00 2310.00 1590.00 1160.00 427.00 274.00 zz 
23 173. 00 135.00 no. oo 120.00 85.00 100.00 z10.oo 2290.00 1110.00 106C.OO 437. 00 28fl.OO 23 
24 16t-.OO u,.oo 110.00 120.00 90.00 100.00 210.00 2120.00 1'90.00 1010.00 458.00 281.~0 24 
25 14 3. 00 uo.oo ni;. oo 115.00 95.00 105.00 290.00 191t0.00 1340.00 98C.OO 495.00 2bC'f.OO 25 

Zb 149.00 120.00 115.00 uo.oo 100.00 100.00 290.00 1110.00 1150.00 1010.00 lt91.00 262.CO 26 
27 110. 00 110.00 120.00 110.00 100.00 95.00 2ac.oo 1600.00 1010.00 1070.00 461.00 258.00 27 
28 180.00 100.00 110.00 115.00 100.00 100.00 290.00 1670.00 967.00 1030.00 431.00 25C.CO 2fl 
2Q 170.00 95.00 110.00 120.00 ioo.oo 105.00 300.00 1780.00 1030.00 96~.oo 393.00 23Cf.OO 2q 
~o lHl.00 100.00 110.00 125.00 uo.oo 320.00 1870.00 1190.00 875.00 364.00 229. 00 30 

31 110.00 105.00 130.00 uo.oo 1830.00 851.00 347.00 31 

TOTAL 5227.00 4552.00 3't 70. 00 339~.oo 2880.00 3133. 00 6760.00 4't558.00 50287.00 4b350.00 18316.00 6560.00 
MEAN HA.61 151. 73 111. 94 109.52 99.31 101.06 225.33 1"37.35 lb76.Z3 l'tQ5 • H 590.e4 2€5.33 
AC-FT 10367.tO 9028.76 68A2.64 ~733.88 5712. 39 6214.21 lHCB.26 88379.0 99742. 7f Ql933.83 3t329.24 lf:978 .!>O 

TOTAL ANNUAL FLOW IN ACRE-FEET • 391711.53 
** INDICATES MISSING 04TA 

INSTANTANEOUS PEAK IN CFS • 2590.00 JUNE 10 • INDICATES COMPUTED F~OM INCOMPLETE DATA 
E INDICATES ESTIHAHO ~ALUE 
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FONTENELLf RF5f~VOIR NEAR FONTENELLE, WYOMING 
LATITUDf 42-02-0~ LONGITUO~ 110-04-00 
ELEVATION UNKNO~N DRAINAGE AREA 4zeo.oo SQ Ml 
LINCOL~ COUNTY DATA FROM USGS 

STATION NO. O~Zlll.50 
SfCTIO~ 25 TOWNSHIP 24 N1RANGE 112 w 6TH P.M. 

NONCONTRIBUTI~G O.OO SQ Ml BAS(~ l532000J 
( p) 

END-OF-MONTH RESERVOI~ CONTENTS 
IN ACRE-FEET 

HEAN 
YEAR OCTOBER NOVEMBER DfCEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER ANNUAL 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1965 Zl,60. 28330. 35070. 4ZZ80. 43140. 45370. 121300. 221000. 364000. 368700. 358200. 18430. 140t15. 
1966 27170. 19010. 24390. 23530. 24180. 26380. 23310. 27550. 24180. 24780. 246PO. 25200. 24530. 
19~7 315eo. 3e110. 40400. 494CO. 0012c. 72180. 19110. 21160. 31930. t3e10. 27430. 17940. :sz~q. 
l9te 1A5~0. 17240. 34100. 499QO. ~5470. 60700. 126500. 162400. 264200. 341400. 341400. 304000. 150498. 
196q 258600. 258600. 264200. 250900. 191300. 170600. 222400. 310100. 332100. 332900. 314400. 267300. 266117. 
197G 252800. 240400. 225000. 211500. 204700. 180200. 162600. 194300. 2.,.87300. 308600. 276000. 246400. 232483. 
1971 224400. 219300. 207500. 2015~0. 191600. 177500. 178700. 178300. f23000. 345400. 337800. 327100. 242675. 
1972 323200. 314100. 212200. 231300. 2168~0. 223200. 1Q7100. 197700. 351100. 34QOOo. 344700. 342900. 2eo11~. 
1973 341500. 319100. 3oqqoo. 219100. 220300. 175200. 1eeooo. 230500. 312900. 349100. 324000. 337300. 2ez24z. 
1974 325000. 323600. 314000. 276200. 208300. 174300. 188700. 210000. 35~400. 348300. 329000. 315900. 280725. 
1975 301100. 288500. 25fZOO. 222300. 193900. 173700. 167500. 188100. 211300. 357500. 338800. 329700. 2~2383. 

• INDICATES ENCOUNTERED MISSING DATA 
** INDICATES "ISSINf DATA 



PLOTSWL 

This program plots streamflow and reservoir stations by location. 

The area to be plotted can be specified by either latitude-longitude or 

township-range. If two or more stations are so close that plotting 

their data would cause overprinting, an overlap point can be created, 

merging these data. This can sometimes be avoided by plotting in a 

larger scale, or with smaller type. The plot size is limited to 18 

inches by 10 feet. 

The data plotted can be one of the following styles: 

Style 1. type of data available 
station number 

Style 2. number of years of data available in date range 
station number 
mean data value (daily, monthly, reservoir or peak) 

Style 3. number of years of data available in date range 
station number 
maximum data value (daily, monthly, reservoir or peak) 
minimum data value (daily, monthly, reservoir or peak) 

To prevent overprinting data from adjacent stations, the program can 

combine the data of these stations and plot instead an "overlap point," 

whose position is the weighted average of the points it replaces. 

For overlap points created with style 2, the mean of all of the 

merged data can be plotted, and with style 3, the maximum data value of 

all of the merged data can be plotted. 

For each plot, the user should specify: 

style of plot 

scale of plot (such as 1:24000) 

whether overlap points should be created, and what to put 
beside them (if anything) 
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PLOTSWL (continued) 

data types to retrieve 

retrieval method and range of values: 
latitude-longitude 
township-range 

date range (unless all dates are desired) 

source organization (unless all are to be used) 

data print height (.1 or .06 inches) 

4-30 



+:'-
I 

l.tJ 
I-' 

SCALE -- 1 · 24000 

POINTS PLOTTED REPRESENT 
U!] N YRS OF DATA AVAIL. 

CN:;).(x FOR MOR[ TlfflN 99 POINTS) 

VALUES PRINTED ARE 
LINE 1 
STflTION NUMBER 

LINE 2 
CMAX.l 
STREAMFLOW CCFSl 

LINE 3 
CMIN.) 
STREAMFLOW CCFSl 

35 DATA POINTS ARE REPRESENTED. 

41.23' o· 
106. 1s · o· * 

(f) 

w 
I-
~ 
z 5111400 
1--1 2900.0 

2: 
o.o 

0 
..--i 

II 

~ 
LJ 
1--1 

I-

w 
0 
~ [Ilr.\1200 I- 793.0 

0.0 1--1 

r-
a:::: 
_J 

41.20· o· * 
106. 1s · o· 

cruJ0300 
crut 1100 

3500.0 
13800.0 0.0 
2.0 

ra~88.o 
84.0 

LONGITUDE (TICK = 10 MINUTESl 

41. 23 · o· * 106. 12 · o· 

* 41. 20 · o· 
106. 12 · o· 



PLOTSWT 

This program plots streamflow or reservoir data versus time. Daily 

values are plotted as a continuous line; monthly and reservoir data are 

plotted as connected points; peak data are plotted as a histogram. The 

scale on the x-axis can be set to 3.6, 9, or 23.4 inches per water year. 

Plots can be a maximum of 10 feet long or 30 years. The scale on the 

y-axis can be set by the computer to accommodate the data, or can be 

pre-set to insure the same scale for comparison of plots. Peak values 

can optionally be plotted with daily values. 

For each plot, the user should specify: 

data types to plot 

retrieval method and range of values: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

date range (unless all dates are desired) 

source organization (unless all are to be used) 

whether the y-axis should be linear or logarithmic 

year length (3.6, 9, or 23.4 inches) 

y-axis value range (unless the automatic range is acceptable) 

whether peak values are to be plotted (if daily data have been 
requested) 
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REG RE SSW 

This program generates a least squares regression analysis for 

streamflow data. The regression can be one of five types: 

1. one daily parameter for two stations 

2. monthly data for two stations, analyzed monthly 

3. reservoir data and monthly streamflow, analyzed monthly 

4. peak data, for two stations 

5. total annual streamflow for two stations 

The regression fit may be linear or curvilinear. Data transforma

tions (log
10 

or loge) may optionally be applied to either/both the 

independent and dependent values. The fit may be forced through the 

origin if requested. Plots of the data and regression curve are 

optional. 

The dates of the dependent variable may optionally be off set by a 

given time period from the dates of the independent variable. This 

allows for a regression analysis between stations where one is down

stream of another. 

Confidence limits are calculated and optionally plotted for linear 

regressions. Also on linear regressions, a test is made of the 

significance of the slope coefficient (b). The user may specify the 

significance level, alpha, to be used in the confidence limits and test 

of the slope coefficient significance (T test). 
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REGRESSW (continued) 

For each request, the user should specify: 

type of data 

primary retrieval method for dependent stations and value 
range: 

latitude-longitude 
county 
drainage basin 
township-range 
station number 

date range (unless all are to be used) 

independent station 

source organization 

date off set range between independent and dependent date 

independent parameter transformation: 
none 
loglO 
log 

e 

dependent parameter transformation: 
none 
loglO 
log 

e 

significance level (.01, .02, .05, .1, or .2) 

whether or not the regression equation should be forced 
through the origin or not forced 

whether the equation should be linear or curvilinear 

whether to plot the data and equation 
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DEPcNo=~n Hf.ADE~ 

~J~TH F~~K LITTLE S~AKE PIVER NEA~ E~C4~P~ENT1 WYO~ING ~TAT114 NQ. 09?~1q.oo 
LUITUD£ 41-03-·00 LOllf~ITLOE 10~-57-25 SW114 <:f:CTTO~ 33 TOWNSHIP 13 N,~Af\it;'.'.. "5 '-.I t-iT4 P.~. 
E~~VATIQ~ i25J.OO FT OR~INAGi AR~A 9.64 Sl MI NJ~CUNTRIBUTTNG o.oo SO MI ~6~IN 141~0010 
cu~o~ CJUNT'f DHA flMt'I US'.iS (DI 

lNDf PE~DE~T HEAlE~ 

NO~TH FOR~ LITTLE SNAKE ~IVE~ NEAR SLATER, COLORAOQ ST•Tt~N ~a. 092519.00 
LATITUD~ 41•00·55 LJ~GITUOE 107-01-20 NEl/4 SECTION 14 TOWNSHIP 12 N1RANG~ ~6 W bTH ?.~. 
~L~~ATIO~ 7350e00 FT DRAINAGE AREA 29.30 SQ Ml NONCONTPIBUTING o.oo 50 MI 3~SIN 14150000 
c u 8 0 ~ c au tH 1 D A Tl F ~ J,., us Gs ( p , 

••• LINtAR REGRESSION AN-LYSIS ••• 
NO TRANSFORMATION APPLIED TO Y A~IS 
NQ TRANSFORMATION APPLIED TJ X AXIS 

1957 - 1963 
REGRESSIO~ ON MEAN OF MONTHLY VALUES 

AP ITHME TIC HE AN 
WEIG~TED ARITH~ETIC ~EAN 

ST~NCARD DE'IIATIO~ 

OCT OCT 

DEPcNOENT 
VARIABLE 

MONTHLY 
STREA"FLOW 

157.88 
319.74 
109.69 
911.60 
l't3. 21 
940.16 
197.36 

397.09 
635.80 
367.38 

INDEPfHDtNT 
VARIABLE 

HONTHL Y 
STREAHFLOW 

225.92 
551.80 
2ao.a6 

1333.2Q 
305.65 

1301.16 
417.52 

630.89 
1010.13 

480.75 

Y• -~2.51+ .7602X 
SAMPLE SIZE IS 7 

STANDARD ERROR• ~l.03 
STANDARD ERROR SQUAR:O• 1683.66 

COEFFICIENT QF OETfRHINATIOH, R SQUARED• .990 
COEFFICIENT OF CORPELATION1 R• .995 

FOR ALPHA• .050 8 IS SIGNIFICANT 
~lNIHUM X• 225.92 CONFIDENCE LIMITS• 207.71 ANO 
M~XIHUM X• 1333.29 CONFIDENCE LIMITS• 1060.20 AND 

-29. 23 
801.91 
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:L 700.0 / / a_ 

/ / Y= -82.51+ .7602X ~ 
a: / / u I / z SAMPLE SIZE IS 7 w 600.0 / / 

~ >- ~ / / 
STANDARD ERROR= 41. 0 

ffi~~t; / / 

z ~ ~CJ / ./ 
~ 500.0 / / STND. ERR. SO.= 1683.7 I 

l.f) 

w ~ 
/ / -.....J w 

> / / R SQUARED= .990 
1--t 

/ / ~ 400.0 
/ / R= . 995 w / / 

~ 
cc / / ALPHA= .050 B IS SIG. z / (J) 900.0 / 

/ / 
w / / _J 
I- / / 
I- 200.0 / / 
t--1 

__J / / 
/ + / 

~ 
~ / / 
0 100.0 / / LL 

I ..___ 
Cl:':: 

0.0 0 
z o.o 140.0 260.0 420.0 550.0 700.0 640,0 960.0 1120.0 1250.0 1400.0 

tomt..Y 

STREAK= LCM 
OCT 



NO~TH FQ~K LITTLE S~AKe RIVER NEAR ENCA~PME~T, WYOMING STATIO~ NO. 092518.00 
LATITUDE 41-03-00 LONGITUDE 106-57-25 SWl/4 SECTION 33 TOWNSHIP 13 N,RANGE B5 W 6TH P•"• 
ELEVATlO~ ~25l.OO FT DRAI~AG~ AREA 9e64 SQ HI NONCONTRIBUTING o.oo SQ "I ~ASIN 14150000 
CA~SO~ COUNTY DATA F~OH USGS (P) 

INOEP:~OE~T rltAJ~R 

NORTH FO~K LITTLE SNAKE RIVER HEAR SLATER, COLORADO STATION NO. 092519.00 
LATITUDE 41-00-55 LONGITUDE 107-01-20 NEl/4 SECTION 14 TOWNSHIP 12 N,RANGE 86 ~ 6TH P.M. 
tLEVATIO~ 7350.00 FT DRAINAGE AREA 29.30 SQ MI NONCONTRIBUTING o.oo SQ "I BASIN 14150000 
CAR~O~ CQUNfY DATA FROM USGS (Pt 

••• LINEAR REGRESSION ANALYSIS *** 
NO TRANSFlRMATION APPLIED TO Y AXIS 
NO TRANSFORMATION APPLIED TO X AXIS 
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DEPENDENT 
VARIA9LE 
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26.02 
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INDEPENDENT 
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STREAMFLOW 
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STANDARD ERROR SQUARED• 234.13 

COEFFICIENT OF OETER"INATION, R SQUARED• .917 
COEFFICIENT Of CORRELATION, R• .958 

FOR ALPHA• .050 8 IS SIGNIFICANT 
HINIHUH X• 2.40 CONFIDENCE LIMITS• 31.54 ANO 
H~XIHUH X• 565.00 CONFIDENCE LIMITS• 360.64 ANO 

-28.48 
300.20 
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5. WATER QUALITY PROGRAMS 

The water quality data base contains both grab samples and daily 

samples for ground and surface water locations. For every location with 

a water quality sample, a header is stored with the location in 

latitude-longitude, township-range, city-county and elevation. The type 

of site and the use of the water are also listed, as well as the source 

organization and their number for the location. Drainage basin code and 

drainage area (both contributing and non-contributing) are given for 

stream locations when known; aquifer, well depth, and well permit number 

are given for wells when known. There are currently over 13,000 water 

quality locations on WRDS, and for many not all of these items are 

known. Latitude-longitude is the most complete location information, 

and site type and user are usually known. On the other hand, the 

aquifer identification for most wells has not been made. As the funding 

and data become available, the headers are updated. While most water 

quality headers contain "(P)", which indicates public data, there do 

exist headers with "(C)", which indicates confidential data whose access 

is limited by the source organization. 

For the more than 80,000 grab samples on the system the WRDS tries 

to store the sample collector, the testing lab, and whether the water 

was treated, along with the time and values. This information is not 

stored for samples collected daily; these are stored by water year. 
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AN CAT 

This program calculates ion ratios and the anion/cation balance 

from water quality grab samples. The balance is computed by dividing 

the difference of the cations and anions by the total cations and 

anions, and multiplying by 100. These are based on the eight parameters 

(with their USGS parameter codes): 

Anions 

bicarbonate (449) 
carbonate (445) 
dissolved chloride (940) 
sulfate (945) 

Cations 

sodium (930) 
potassium (935) 
calcium (915) 
magnesium (925) 

Total dissolved solids concentrations (USGS parameters 70300 and 

30301) are also reported. The anions and cations are printed in 

milliequivalents per liter and as a percentage of the anion or cation 

total. The assumption made here is that the eight parameters examined 

represent essentially all of the anions and cations present. If none of 

the eight parameters is present, that sample is not printed. If only 

some parameters are present, the ratios and balance printed should be 

regarded as suspect. 

For each request, the user should specify: 

primary retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
site type 
source organization 
use 
township-range 
station numbers 
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ANCAT (continued) 

secondary retrieval, if any, and value range: 
latitude-longitude 
county 
drainage basin 
site type 
source organization 
use 
township-range 
aquifer 

date range 

labs to exclude, if any 
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••STATION NO. Q18~500 GRFE~ •IVFR AT WAP~E~ SRJOGE, NEA~ OANIEL, WYO"ING 
LATIT~Ol 43-01-00 LONGITUOE 110-07-20 I~ SUBLETTE COl.1111TY ELEVATION 74~8.CC FT. 

l/~- l/4 5ECTIPN ~ TOWNSHIP 35N RANGE 111~ bTH P.M. DRAINAGE BASIN CODE 156ZO~OO 
SITE TYPE STREAM USE MONIT~RING OP OBSERVATION CPI LSGS # 9188500 
AQUIFER 0 ORAINAGE A~EA 4b6.00 sa. MI. NONCONTRIBUTING o.oo SQ. Ml. DISCHARGE PERMIT ~o. 
~Ell DEPTH O.C FT. WELL PERMIT NO. 0 WRRI DATA 1973-1974 

• AFTER A VALUE TAGS IT AS LESS-THAN 

15 "AY 6Z - l JU~ 62 
COLL. BY 
TESTING a UNKNOWN 
TREATED 1 UNTREATED 

USGS 

BALANCE 

1. "30303 

DISSOLVED 
SOOIUH 

MILLI EQUIV 
f PER CENT) 

.14355 
't.244771 

TDS 

S AFTER A VALUE TAGS IT AS GREATER-THAN 

DISSOLVED 
POTASSIUM 
MILLI EQUIV 

(PU CENT> 

DISSOLVED . DISSOLVED 
CALClU" HAGNESIUH 

f'11LLIEOUIV MILLIEOUIV 
CPER CENTI (PER CENTI 

BICARBONATE 
ION 

Milli EQUIV 
CPER CENl> 

CARBONATE 
ION 

MlllIEOUIV 
(PER CENT> 

DISSOLVED 
CHLORIDE 

HlllIEQlJIV 
C PER CENT> 

SULFATE 
ION· 

HILLIEOUl\I 
(PER CENT) 

.020't6 Ze39520 .82260 2eZ't543 0.00000 0.00000 1.04100 

.60488> c 10.82606> c 21t.324za1 c 6a.324291 c o.oococ• c 0.000001 c 31.67571> 

TDS-ROE CA/HG CL/S04 Cl/NA HC03/S01t NA/tCA+MG) 

199.00000 0.00000 0.00000 2.15699 

2 JUN bZ - }Q JUN 62 --------------------------~-~-------------------~-~----------~---------------------~---------------
COLL. BY 
TESTING a 
TM EA TEO I 

USGS DISSOLVED DISSOLVED 
Ut-l<NOWH SODIUM PDTASSIU" 
UtHIHATED HillIEOUIV MILLI EQUI'J 

CPER CENTI C PER CENTI 

.1C005 .03068 
3.67075) ( 1.125771 

BALANCE TDS TDS-ROE 

DISSOLVED 
CALC IUH 

MILLI EQUIV 
CPER CENTI 

l.64630 
67.739211 

DISSOLVED 
MAGNESIUM 
MILLIEQUIV 

C PER CENTI 

.7,.857 
27.4M27» 

BICARBONATE 
ION 

MlllIEOUIV 
CPER CENTI 

l.8t846 
11. 37029, 

CA/KG Cl/SOit 

CO BONA TE 
lOt-1 

M ILLIEOUI V 
(PER CENT> 

0.00000 
o.ccooo1 

Cl/NA 

DISSOLVED 
CHLO~ IDE 

Milli EQUIV 
CPER CENT> 

0.00000 
0.000001 

HC03/SOlt 

SULFATE 
ION 

HJLLIECUIV 
(PER CENT) 

• 74S!:2 
28.62971) 

NAl(CA+MGI 
----~------~~-----------------------~---~------------------~~-~----~-----------~~---~~----------------------------\ 

Z .Ol't006 156.00000 Z.466~5 0.00000 0.00000 2.49288 .03656 



DATEWQ 

This program lists the dates of grab and/or daily water quality 

samples for a selected set of stations. For each station within the 

specified area, a header is printed which includes the reference number, 

station name, elevation, location by: township-range, latitude-

longitude, county (or state if outside Wyoming), and drainage basin. 

Site type, use (if known), aquifer (if known) for ground water, drainage 

area and non-contributing drainage area for streams, depth for wells, 

and discharge permit number if applicable are also printed in the 

header. Each date that grab samples were taken can be listed, followed 

optionally by the year range for each daily parameter. 

Grab dates can be dates when any samples were taken, or those dates 

when particular parameters were sampled. Similarly, only the dates of 

particular daily parameters can be listed. If the chosen parameters 

were not tested at a station, that header would not appear in the 

output. Also, there are two options which permit considering only those 

values which exceed EPA's drinking water standards, and which allow the 

user to exclude analyses done at particular labs. 

For each listing, the user should specify: 

primary retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
site type 
source organization 
use 
township-range 
station number 
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DATEWQ (continued) 

secondary retrieval method, if any, and value range: 
latitude-longitude 
county 
drainage basin 
site type 
source organization 
use 
township-range 
aquifer 

whether grab and/or daily dates are to be listed, and the 
parameters to list the dates of, if not all parameters 

whether all values are to be considered, or only those 
exceeding EPA drinking water standards 

any labs to be excluded {up to 3) 
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••STATION NO. lJQ~~ BUCKSKIN ~JNE WELL P4 
LATITUDE 44-?6-36 LONGITUDE 105-33-00 IN CAMP~ELL COUNTY ELEVATIOh 4222.70 FT. 
S~l/4-N~l/4 SECTION ~z TOWNSHIP 5?N RANGE 72W 6TH P.M. ORAINAGE BASIN cooe OttllSOO 
SITE TYPE WELL USF MONITORING OR 09SERVATION (P) WYO oeo • 
AQUIFER 125FRUN DRAINAGE AREA o.~o SQ. HI. NONCONTRIBUTING o.oo so. HJ. OISCHA~GE PER~IT NO. 
WELL Df PTH 119.r FT. WfLL PfQMJT NO. 3028Z WELL SCREENfO AT 32-llQ SAMPLING METHOD- BAIL 

2' NOIJ 75 
lZ OCT 76 

25 NOV 75 
? NOV 77 

15 JA~ 76 
+t+•OATfS Of GqAs SAMPLES++++ 

19 APR 76 2 JUN 7b 20 JUL 76 

••STATIO~ NO. ll95Q BUCKSKIN ~l~E WFLL P4-C 

11 AUG 76 1 SEP 7C 

LATITLOE 44-26-36 LONGITUPE 105-33-~0 JN CAMPBELL COUNTY ELEVATION 4273.40 FT. 
SWl/4-Nwl/4 SfCTlON ~2 TOwNSHIP 52N RANGE 72W bTH P.H. DRAINAGE 0ASI~ CODE 0~011800 
SITE TYPE \llEll USF. MONITORING QR OBSERVATION (P) wYO. OEQ I 

A~UlFER 125FRUN DRAINAGE AREA C.OO SO. MI. NONCONTRIBUTING O.OO SO. HI. DISCHARGE PE~MJT NO. 
WELL DEPTH 24,.0 FT. WELL PERMIT NO. 30280 WELL ·sCREENEO AT 130-244 SAMPLING METHOD- SAIL 

2' NOV 75 
1 SEP 76 

15 JAN 1b 
12 OCT 76 

8 MAR 76 
? DEC 76 

8 "!AR 76 
2 ~OV 77 

••STATION NO. JJQ56 BUCKSKIN MINE WELL P2 

****DAlES OF GRAB SAMPLES•••• 
lq APR 7b 19 APR 76 2 JUN 76 Z JUN 76 20 JLL 76 

LATITUDE 44-26-49 LONGITUDE 105-32-~4 IN CAMPBELL COUNTY ELEVATION 4169.~D FT. 
N~l/4-NEl/4 SFCTICN 32 TOWNSHIP 52N RANGE 72W 6TH P.H. DRAINAGE RASIN CODE 06011800 
SITE TYPE WELL USE MQNITORING OP. OBSERVATION (P) WYO OEQ t 
AQUIFER 125FRUN tRAINAGE ARFA O.OO SO. MI. NONCONTRIBUTING O.OO SO. Mle OISCHARGE PER~IT ~O. 
WtLL Of PTH 7Re0 FT. WELL PERMIT NO. 30qf3 WELL SCREENED AT 16-78 SAMPLING METHOD- SAIL 

++++OATES OF GRAR SAMPLES**** 
Z5 NOV 75 15 JA~ 1b 8 MAR 76 1Q APR 76 2 JUN 7b ZO JUL 76 1~ AUG 76 1 SEP 76 17. OCT 76 

••STATION NO. 11Q57 BUC~SKTN ~INE WflL PZ-C 
LATITlJDE "4-26-4q LONGITUOF 105-32-24 IN CAMP8Ell COUNTY ELEVATION 4169.70 FT. 
N~l/4-~El/4 SECTION 32 TO~NSHIP 5lN RANGE 72W 6TH P.M. DRAINAGE RASIN CODE 06011800 

50C 
0 

12 OCT 76 

50(; 
c 

11 AUG 76 

500 
0 

Z NOV 11 

SITE TYPE WELL USE MO~ITORING OR O~SE~VATJON (P) WYD PfO * ~00 
AQUIFER 125FRUN PRAINAGE AREA O.OO SQ. HI. NONCONTRIBUTING O.OO SO. HI. DISCHARGE PER~IT NO. 0 
W~LL OtPTH 18Q.O FT. WfLL PfRMIT NO. 302~3 WELL SCREENEO AT 90-lRQ Q JUN 79-PUHP All OTHER SA~PLES-BAIL 

****OATES OF GRAB SAMPLES++++ 
]Q APR 76 2 JUN 7f-: 20 JUL 76 11 AUG 76 1 SEP 76 12 OCT 76 Z NIJV 77 r; Jl.N H 

••STATION NO. llQ64 0UCKS~IN MINE WELL PlO 
LATITUOE 44-26-49 LONGITUDE 105-3?-42 IN CAMPBELL COlNTY ELEVATION 4158.CO FT. 
~El/4-NWl/4 s~cTI~N 32 TOWNSHIP 5?N RANGE 7l~ 6TH P.M. ORAINAGE RASIN CODE ~6~11~00 
Sllf TYPE WELL USE MONITORING OR OBSE~VATIQN (P) ~Yr n~u • 
AQUIFER 125FQUN DRAINAGE AREA O.OO So. MJ. NONCONTRIBUTING OeOO SO. Ml. OISCl'iU.Gt Pt.r.-P.IT l'O •. 
WELL DEPTH 20.C FT. WFLL PF.R~TT NO. 31Q06 W~ll SCREENED AT 10-20 SAMPLING METHOD- ~All 

Z5 NOV 75 
2 NOV 77 

}5 JAN 7f, 19 !\Pf< 71:: 
+t++OATfS OF fQAB SA~PLES**** 

2 JlJN 7b 21) JUL 7t: 11 AUG 76 

+•STATION NO. ~21~ UNN4Mf0 WFll -4f NORT~-NO~TH~EST OF GILLETTE, ~YO~INf 

l SEP 76 1 Sf P 7f:. 

LATITUDE 44-27-00 LONf.ITl.'OF lC':-~li-00 IN CAMPBHL CllUNlY Flt VAT lOt-. <t37~·.c·r n. 
s E l / 4 - SE 11 4 s F c T J r N ? ~ TO w N s 4 J " " ? N ~ A N G F 7 ~ w ': T... p • "' • n p A I N A G F R A 5 l t-.1 c G 0 F l t 1.d l ,, ~ (. 
S IT E T Y P E w F L L 0 ~ 5 P R I N G l~ ' F U ~' I( r-.. IJ ., N ( P ) I ~ C \ " 

c 

12 OCT 76 

500 

(: 



LISTDATAWQ 

This program retrieves water quality data by one of eight retrieval 

methods. An optional second check can also be made. Station headers 

are then printed along with grab or daily data. As with DATEWQ, only 

particular parameters can be printed, or only values exceeding U.S. 

Environmental Protection Agency (EPA) drinking water standards, up to 

three labs can be excluded from analysis. Grab values printed can also 

be flagged for exceeding EPA standards, and milliequivalents per liter 

can be printed for applicable parameters. 

Unlike the other LISTDATA programs, LISTDATAWQ has the option to 

print statistics computed from the grab data with or without printing 

the grab data. These include the maximum, minimum, mean, standard 

deviation, ratio test value, ratio test results, the distribution curve 

skewness, and the coefficient of variation. Also, the data of up to 

five stations can be combined as one set of values for these statistics. 

For each request, the user should specify: 

primary retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
site type 
source organization 
use 
township-range 
station number 

secondary retrieval method, if any, and value range: 
latitude-longitude 
county 
drainage basin 
site type 
source organization 
use 
township-range 
aquifer 

whether grab or daily data are to be retrieved 
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LISTDATAWQ (continued) 

date range 

whether statistics of grab data are to be printed 

selected parameters to print, unless all data are to be 
printed 

whether milliequivalents are to be printed for grab data 

whether to flag values exceeding EPA standards or to 
only print values exceeding EPA drinking water standards 

labs to exclude, if any 

station numbers to combine, if any 
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••STATION NO. 9ld3500 GR 
L4TITuOc 43-01-00 LJNGITUD 

114- 1/4 SECT!J~ 8 TJW 
SITt TYPE STREAM 

~i ~IVER AT WA~~E~ ~RIOG~, ~EAP OANI~L, ~YQMING 
lll-07-20 IN SUBLETTE CJCNTY ELEVATIO~ 7468.00 FT. 

i~l? 35N ~ANGE lllW 6TH P.M. aRA(~AGE BASIN COOE 15620000 
USE "ONtTORING QR 1BSERVATl~N CP) USGS # 9188500 

AQUIFER 0 O~AINAGS A~EA 468.00 SQ. ~I. NONCONTRIBUTING o.oo so. HI. DISCHARGE PERMIT NO. 0 
•Ell DEPTH o.o FT. 'Ell DE~HIT NO. 0 WRRI DATA 1~73-1974 

* AFTEP A VALUE TAGS IT AS LESS-T~AN 
S AFTER A VALUE TAGS IT AS GPEATER-THAN 

-----------------------------~-~--------------------------------------------------~------------------------------~-----~------
COLLECTED BY 
TESTING LAB UNKNOWN 
TRcAThE~T UNTREATED 

~ JAN 68 
l't FEB 68 
31 MAR 6b 

9 MAY 68 
16 JUN 66 
lZ JUL 68 
H AUG 68 
l't SEP 68 
15 OCT 68 
18 NO" 6B 
19 DEC 68 
11 JAN 69 
13 FEB 69 
23 HAR 69 

6 MAY 69 
3 JUN 69 
8 JUL 69 
7 AUG 69 

ZS AUG 69 
24 HP 69 
23 rJCT 69 
23 ~ov 69 

3 DEC 69 
7 JAN 70 
9 JAN 70 

31 JAN 70 
11 FEB 70 
10 MAR 70 

8 APR 70 
12 .\t1R 70 
ll ~PR 70 
11 HAY 70 
11 MAY 70 
13 MAY 70 

8 JON 70 
9 JUN 70 

lZ JUL 70 
16 JUL 70 

3 AUG 70 
6 lUG 70 

10 St:P 70 
11 SEP 70 

1 OCT 70 
1 OCT 70 
5 NOV 70 
6 DEC 70 
6 ~EC 70 
1 JAN 71 

~l IH 71 

TIHE 
TI :1E 
TU1e 
TI ME 
Til1E 
TI Mt 
Tl~E 

TI"c 
TIHE 
TIME 
TIME 
TIME 
TIHE 
TIHE 
TIHE 
TIME 
TIME 
TIME 
TIME 
THIE 
TIME 
TIME 
TIME 
TI"1E 
TIME 
TIME 
TI"lc 
TIHE 
THE 
TI :1 E 
TIME 
TIME 
TIME 
TI'1c: 
TIME 
TVH 
TIM.: 
TIME 
TIME 
TIMC: 
TI~E 
Tit1 E 
TlHE 
fl,H 
THIE 
Til1c 
TIME 
TIME 
TT "t.: 

l 7ZO 
1000 
17l5 
1030 
1550 

700 
1230 
1530 
1320 
1215 
1140 
1600 
1145 
1340 

d45 
1430 
1010 
1210 
1330 
1155 
1410 
1030 
1020 
1400 
1315 
1140 
1535 
1000 
133\l 
1445 
141i0 

35 
84 5 

1500 
1245 
1720 
lbN 

'120 
1500 
1445 
1945 

730 
43 

1350 
1430 

16 
1600 
1400 
1 1 4 i) 

JSGi 1 
WATER 

TEMPERATURE 
DEG• C 

o. 
o. 
i.00000 
1.00000 
13.0000 
9.00000 
13. 0000 
11. 0000 
4.00000 
1.00000 

o. 
o. 
o. 
o. 

e.00000 
u.oooo 
12.0000 
15.0000 
16.0000 
12.0000 
7.50000 

o. 
o. 
o. 

o. 
o. 

1.00000 
1.00000 
1.00000 
i.00000 

8.50000 

13.0000 

13.oooo 

10.0000 
10.0000 
.500000 

o. 
o. 
o. 
o. 

23 

S TRE At1Fl0il 
CFS 

136.000 
97.0000 
202.000 
460.000 
1320.00 
1500. 00 
866.000 
406.000 
400.000 
185.000 
125.000 
140.000 
116.000 
140.000 
1260.00 
1280.00 
1020.00 
658.000 
406. 000 
236.000 
155.000 
81. 0000 
eo.oooo 
122.000 
83.0000 
119. 000 
99.0000 
117. 000 
129.000 
123.000 
123.000 
400.000 
400.000 
1470.00 
1960.00 
2420.00 
1110. 00 
1020.00 
1030.00 
532.000 
430.000 
420.000 
161.000 
181.000 
132 .ooo 
180 .ooo 
180. 000 
121.000 
ll7.00r'> 

34 
CONDUC Tl VITY 

11ICROHHIJS 
AT 25 DEG. C 

565.000 
578.000 
524.000 
419 .ooo 
226.000 
142.000 
161 •. 000 
280.000 
376.000 
499.000 
523.000 
556.000 
539.000 
587.000 
364.000 
237.000 
110.000 
201.000 
235.000 
359.000 
510.000 
625.000 
636.000 

635.000 

596.000 
580.000 

581.000 
585.000 
388.000 
368.000 

166.000 

142 .ooo 

195.000 
216.000 

430.000 
430.000 
531.000 
495.000 
495.000 
583.000 
550.000 

43 

FIELD PH 
SUND. UNITS 

a.00000 
e.10000 
1.10000 
7.60000 
a.20000 
7.50000 
1.aoooo 
1. 50000 
7.80000 
7.50000 
7.60000 
1.20000 
1.10000 
a.00000 
7.90000 
1.10000 
7.90000 
e.00000 
8.00000 
a.40000 
e.20000 
e.00000 
7.90000 

1.aoooo 

1.20000 
1.10000 

s.00000 
8.30000 
7.90000 
7.90000 

7.40000 

7.30000 

a.10000 
e.20000 

8.10000 
8.30000 
e.20000 
a.10000 
a.10000 
7.80000 
7.90000 

45 
TOT4L 

ALKALI!ttITY 
HG/l 

124.000 
128.000 
110.000 
122.000 
79.0000 
44.0000 
31.0000 
64.0000 
93.0000 
120.000 
130. 000 
129.000 
120.000 
130.000 
128.000 
79.0000 
50.0000 
61.0000 
56.0000 
84.0000 
128.000 
133.000 
135.000 

135.000 

122.000 
122.000 

125.000 

103.000 
103.000 

59.0000 

50.0000 

50.0000 
47.0000 

100.000 
100.000 
112. 000 
105.000 
105.000 
125.000 
115.000 

50 

CARBONATE 
ION MGIL 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

2.00000 
o. 
o. 
o. 

o. 

o. 
o. 
----------------o. 

o. 
o. 

o. 

o. 

o. 
o. 

o. 
o. 
o. 
o. 
o. 
o. 
o. 



LOAD 

This program models a constituent's load in a stream. Assuming 

that there is a relationship between mean daily streamflow (obtained 

from the daily surface water quantity data file) and a constituent's 

concentrations (obtained from the grab water quality data file) at a 

particular station, LOAD determines a regression equation to correlate 

the two for that station. This equation is then used to derive 

concentrations on those days on which streamflow was measured. Daily 

loads are calculated by the product of mean daily streamflow and derived 

constituent concentration. 

The output of the model consists of the station headers for the 

station from both the surface water quantity and the water quality data 

base. The pairs of values used to derive the regression equation are 

optionally printed. The equation and supporting statistics are then 

printed, followed by two tables: one of total monthly loads, and one of 

mean monthly concentrations. Up to eight plots can also be generated. 

The regression equation and data can be plotted. The computed daily 

load values can also be plotted, with the observed load values also 

plotted. Finally, histograms for all data, complete months of data, or 

complete years of data can be plotted for mean monthly load or mean 

monthly concentrations. 

Two date ranges are needed for this program, one to specify the 

period used for the regression, and a second period for which load 

values are calculated. Often, mean flow data are available for a far 

longer period than water quality data for the station, and it is left to 

the user's discretion how much extrapolation should be performed. 
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LOAD (continued) 

The program assumes a correlation between constituent concentra-

tions in grab samples and mean daily flows. A more connnonly accepted 

correlation is between concentrations in the grab samples and the flows 

at the time the samples are taken. However, the purpose of the 

regression is to extend the constituent data base, and the most abundant 

flow data for regression are mean daily streamflows. The model is 

expected to perform adequately for large perennial streams, whose mean 

daily streamflows approximate the flow at the time of water quality 

sampling. For ephemeral streams and small perennial streams, whose mean 

daily flow may not approximate the flow at the time the grab sample was 

taken, the load model program will likely produce inaccurate output. 

For each request, the user should specify: 

station number of gages 

date range for regression (unless all grab data are to be 
used) 

constituent parameter to use (total dissolved solids, 
sum of constituents, is used otherwise) 

labs to exclude, if any 

date range for load values (unless all daily flow data are 
to be used) 

whether the regression data should be printed 

which, if any, plots are desired: 
regression equation and data 
daily loads, calculated and observed 
histogram of mean monthly loads, all data 
histogram of mean monthly loads, complete months 
histogram of mean monthly loads, complete years 
histogram of mean monthly concentrations, all data 
histogram of mean monthly concentrations, complete months 
histogram of mean monthly concentrations, complete years 

significance level of regression (.01, .02, .05, .1 or .2) 
(.05 is assumed) 
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OF,fNDENT ME•DE• 

••STATION NO. 9186500 ~RfEN RIVER AT WARREN BRIDGE, NEAR DANIEL, WYOHING 
LATITUDE u-01-00 lONGITllOE 110-01-20 JN SUBLETTE COUNTY ELEVATION 74be.oc FT. 

1/~- l/4 SF.CTIGN 8 TOWNSHI~ 35N RANGE lllW 6TH P.H. DRAINAGE 8ASIN CODE 1~620000 
SITE TYPE STRF.AM USf MONITORING OR OBSERVATION CP) LSGS * 9188500 
AQUIFFR 0 DRAINAGE AREA 46e.oo so. Ml. NONCONTRIBUTING o.oo SQ. HI. DISCHARGE PERMIT NO. 
WELL DEPTH O.O FT. Wfll PERMIT NO. 0 

INDEPENDENT HEADER 
GREEN RIVER AT WARREN 8RIDGE1 NEAR OANIEL1 -YOHING STATION NO. 091885.00 
LATITUDE 43-01-0A LONGITUDE 110-07-03 SE1/4SE1/4NE1/4 SfCTION 8 TOWNSHIP 35 N1RANGE 111 W 6TH P.M. 
ELEVATION 7468.09 FT DRAINAGE AREA 468.00 SQ ~I ~ONCONTRIBUTlNG O.OO SO Ml BASIN 15630000 
LINCOLN COUNTY DATA FROM USGS C Pl 

LOG Y• 3.50 -.4620LOG X 
SAHPlf SIZE IS 109 

STANDARD ERROR• ell 
STANDARD ERROR SQUARED• .Ol 

COEFFICIENT Of DETERMl~ATION1 R SQUARED• .782 
COEFFICIENT Of CORRELATION, R• -.885 

FOR ALPHA• .050 B IS SIGNIFICANT 
"INIMU~ X• 1.QO CONFIDENCE ll"ITS• 2.83 AND 
MAXIMU~ X• 3.60 CONFIDENCE Ll"ITS• 2.06 AND 



+•STAllU~ NU. 91~~500 CREEN PIVf~ AT ~AR~EN BPIOGE, NEAR OANIEL1 WYOMING 
LATITUDE 43-IH-OO LONGITl'OE 110-07-?0 IN SUBLETTE COUNTY ELEVATION 7't66.00 FT. 

114- l/4 SfCTICN 8 TOWNSHIP ~5N RANGE lllW 6TH P.H. DRAINAGE 84SIN CODE 1~620000 
SITE TYPE STRFAM USF MONITOP.ING o~ OBSERVATION (p, usc;s • 
AQUIFER 0 DRAINAGE AREA 4te.oo so. Ml. NONCONTRIBUTING o.oo SQ. Ml. DISCHARGE PERMIT ~o. 
NELL DEPTH O.C FT. Wfll PFPHIT NO. 0 

YEAR 

1Q72 
1973 
l9H 
1975 

OCT 

1teze.e 
5555.l 
""1't. 7 
3838.3 

All DATA 
N " 5555.1 MAX 

HEAN 
"IN 

4674.2 
3838.3 

COHPL HE MONTHS 
N 4 

MU 5555.1 
HEAN lt67't.2 

MIN 3838.3 

COf1PlETE YEARS 
N It 

HU 5555.l 
HEAN lt614e2 

HIN 3836.3 

NOV 

4214. q 
4430.l 
3853.3 
3229.9 

4 
ltlt30. l 
3932.0 
3n9.9 

4 
lt430.l 
3932.0 
3229.9 

4 
H30el 
3932.0 
3229.9 

DEC 

3439.0 
3754.3 
3438. 3 
~327.4 

" 3754. 3 
3489.8 
3327.'t 

4 
3754.3 
3"89.8 

3327 ·" 

4 
3751t. 3 
3489.8 
3327.4 

JAN 

3490. It 
3507.1 
3"29.2 
'3198.8 

4 
3507.1 
3406." 
3198. 8 

4 
3507.1 
3406.4 
3198.8 

" 3507.1 
3406.lt 
3198.8 

TOTAL MONTHLY LOAD IN TONS/MONTH 

FEB 

3l't2.0 
3090--.1 
3078.3 
2tne.9 

" 3142.0 
3047.3 
2878.9. 

" 3142.0 
3047. 3 
2878.9 

It . 
3142.0 
30"7.3 
2878.9 

BY WATER YEAR 

HAR 

4118.7 
3437. 4 
3509.7 
3299.4 

It 
4118.7 
3591.3 
3299.4 

It 
4118. 7 
3'91.3 
3299.'t 

4 
4118. 7 
35cn.3 
3299.4 

APR 

5343 .2 
3703.4 
5478.9 
3868.3 

" 5478.9 
4598.5 
3703.4 

" 51t78.9 
4598.5 
3703.4 

4 
5478.9 
098.5 
3703.lt 

MAY 

13111.3 
10879.9 
12'tf7. 9 

7303.7 

" 13111.3 
10940.7 
7303.7 

" 13111.3 
1oq40.1 
7303.7 

" 13111.3 
10940.7 
7303.7 

JUN 

18776.5 
ll8R0e5 
18097.5 
13251.5 

4 
18776.5 
15501.5 
11880.5 

4 
18776.5 
15501.5 
11880.5 

4 
18776.5 
15501.5 
11880.5 

JUL 

12029.2 
10707.9 
12295.7 
17177 .6 

" 17177.6 
13052.6 
10707.9 

4 
17177.6 
13052.6 
10707.9 

4 
17171.6 
13052.6 
10707.9 

AUG 

8760.l 
7330.1 
t921t.6 
8268.9 

It 
8760.1 
7820.9 
6924.6 

4 
8760.1 
7820.9 
t924.6 

4 
8760.l 
7820.9 
t;924.6 

cnee500 
0 

SEP 

6320.2 
59H.2 
it511.' 
4934.3 

4 
6320.2 
5431.8 
't5ll.5 

" 632(1.2 
5431. 8 
4511.5 

4 
6320.2 
5"31.8 
lt511.5 

ANNUAL HE AN ~ 

87574.3 
14237.0 
8155Q.6 
74577. 0 

" 8757't. 3 
79487.0 
74237. 0 

4 
875H. 3 
79487.0 
74237.0 

4 
8 75 7lt. 3 
794 87. 0 
74237.0 

110.2 
93.4 

102.6 
Q3.8 



••STATION NO. 9188500 GREEN RIVER AT WARREN BRIDGE, NEAR DANIEL• WYOMING 
LATITUDE 43-01-00 LONGITUDE 110-07-20 IN SUBLETTE COUNTY ELEVATION 7468.00 FT. 

114- 1/4 SECTION 8 TOWNSHIP 3,N ~ANGE lllW 6TH P.H. DRAINAGE BASIN CODE 15620000 
SITE TYPE STREA" USE MONITORING OR OBSERVATION CP) us~s • 
AQUIFER 0 CRAINAGE AREA 468.00 so. 111. NONCONTRIBUTING O.OO SO. MI. ~ISCHARGE PERMIT NO. 
WELL DEPTH O.O FT. VEll PERMIT NO. 0 

YEAR 

icnz 
1973 
1974 
1975 

All DATA 
N 

IUX 
11EAN 

HIN 

OCT 

259.7 
228.5 
276.5 
316.2 

It 
316.2 
270.3 
228.5 

COMPLETE MONTHS 
N 4 

MU U6.~ 
HEAN 270 .3 

11IN 228.5 

COMPLETE YEARS 
N 4 

MAX 316.Z 
"'EAN 270.3 

HIN 228.5 

NOV 

2eo.6 
210.0 
300.8 
355.6 

4 
355.6 
301.8 
210.0 

4 
355.6 
301.8 
210.0 

4 
355.6 
301.e 
210.0 

DEC 

347.2 
3U.o 
347.0 
357.2 

4 
357.2 
343.1 
321.0 

4 
357.2 
343.1 
321~0 

4 
357.2 
343.l 
321.0 

342.9 
340.3 
348.2 
370.2 

4 
370.2 
350.4 
340.3 

4 
310.2 
350.4 
340.3 

4 
370.2 
350.4 
340. 3 

HEAN MONTHLY CONCENTRATIONS IN MG/l 

FEB 

353.9 
349.4 
350.5 
371.Z 

4 
311.2 
356.3 
3't9.4 

It 
371.2 
356.3 
34Q.4 

4 
371.2 
356.3 
3't9.4 

BY WATER YEAR 

HAR 

297.5 
347.6 
341.7 
360.3 

4 
360.3 
336.8 
297.5 

" 360.3 
336.8 
297.5 

4 
360.3 
336.8 
297.5 

APR 

226.7 
312.6 
21".3 
302.1 

4 
312.6 
263.9 
214. 3 

4 
312.6 
263.9 
214.3 

4 
312.6 
263.9 
214.3 

'1AY 

105.8 
117.1 
109.0 
171.3 

4 
171.3 
125.B 
105.e 

4 
111.3 
125.e 
105.8 

4 
171.3 
125.8 
105.8 

JUN 

76.4 
113.2 

79.5 
105.5 

It 
113.Z 
93.6 
76.4 

JUL 

116.5 
126.7 
114.l 

84.8 

4 
128.7 
111. Cl 
84.8 

4 
128.7 
111.0 

84.8 

4 
12e.1 
111.0 

84.8 

AUG 

154. '1 
179.6 
ie&.4 
159.2 

4 
186.4 
110.0 
lH.7 

4 
186.4 
110.0 
154.7 

4 
166.4 
170.(i 
154.7 

9168500 
0 

SEP 

1Q7.6 
20'>.1 
2~5.6 
21t6.8 

4 
265.6 
zzq.o 
197.6 

4 
265.6 
zzc;.o 
197.6 

4 
265.6 
zzq.o 
lq7.6 

ANNUAL f'IE AN 1. 

13305.1 
20445.5 
14178.3 
lftlt31.4 

4 

20445.5 
15590.1 
1330~ .1 

4 

Z0445.5 
15590.l 
13305 .1 

4 
20445.5 
15~90.l 
13305.1 

85.3 
131.1 

90.9 
cn.t: 
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200.P 

STRHCH NO. 9188500 GREEN RIVER ftT HfflREN BRIDGE. t£AR DRNIEL. HYOHlNC. 
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LPARAM 

This program lists the water quality parameters and their 

associated code numbers that are stored on the WRDS. They are listed 

in parameter code order. The system currently stores 746 different 

parameters. New parameters are added when necessary. While it is 

technically possible to analyze each sample for every possible 

parameter, it should be remembered that in reality only a few parameters 

are usually analyzed for each sample. The number of parameters analyzed 

varies widely among the samples. 
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PLOTWQL 

This program plots water quality grab data by location. Up to two 

parameter values can be plotted for each station. Areas to be plotted 

can be requested by latitude-longitude or by township-range. The 

stations plotted can be limited by one of six methods, and samples from 

up to three labs can be excluded. Optionally, only values exceeding EPA 

drinking water standards can be considered. 

The data plotted can be in one of the following styles: 

Style 1. site type 
station number 

Style 2. number of samples available 
station number 
mean value of given parameter 

Style 3. number of samples available 
station number 
maximum value of given parameter 
minimum value of given parameter 

Style 4. number of samples available 
station number 
mean value of first parameter 
mean value of second parameter 

Style 5. number of samples available 
station number 
maximum value of first parameter 
maximum value of second parameter 

Style 6. number of samples available 
station number 
minimum value of first parameter 
minimum value of second parameter 

To prevent overprinting data from adjacent stations, the program can 

combine the data of these stations and plot instead an "overlap point," 

whose position is the weighted average of the points it replaces. 
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PLOTWQL (continued) 

For each style, the program can optionally plot beside overlap 

points: 

Style 1. nothing is plotted beside the overlap point 

Style 2. mean value of given parameter 

Style 3. maximum value of given parameter 

Style 4. mean value of first parameter 

Style 5. maximum value of first parameter 

Style 6. minimum value of first parameter 

Nothing can be plotted beside an overlap point if style 1 is desired, 

and the overlap point will reflect the number of stations overlapping. 

For each plot, the user should specify: 

style of plot 

scale of plot 

whether overlap points should be created, and whether to 
print anything beside them 

retrieval method and value range: 
latitude-longitude 
township-range 

secondary retrieval method and value range: 
county 
drainage basin 
site type 
source organization 
use 
aquifer 

da~e range (unless all are to be used) 

first and second parameters, as applicable 

labs to exclude, if any 

whether to consider only values exceeding EPA drinking 
water standards 

print height (.1 or .06 inches) 
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PLOTWQT 

Trends and correlations in water quality data are more apparent 

when the data are plotted versus time. PLOTWQT can plot grab and daily 

water quality data versus time in a variety of styles. These are: 

1. one to six grab parameters for a given station; each parameter 
is plotted with unique connected symbols 

2. one to six daily parameters for a given station; each parameter 
is plotted with a unique dotted line pattern 

3. one grab and one daily parameter for a given station; the grab 
parameter is plotted with connected symbols, the daily 
parameter has a dotted line 

4. one grab or one daily parameter for up to three stations; the 
values for each station are plotted as unique connected symbols 
(grab data) or as unique dotted line patterns (daily data) 

5. one to three grab parameters for a given station; all of the 
grab values are connected by the same line; only the symbols 
denote the separate parameters 

For each style, the station header(s) is printed above the plot, 

and all parameter symbols or patterns are also defined in the plot. 

When more than one parameter is plotted, the first parameter is plotted 

according to one scale (on the left edge of the plot), and the other 

parameters can be plotted according to a second scale (on the right edge 

of the plot). The y-axis scale can be selected by the program or 

pre-set by the user. A maximum of 10 years of data can be plotted at 

one time with a maximum plot length of 10 feet, and the time scale can 

be one of three sizes. Up to three labs can be excluded from 

consideration. An additional option exists to plot only values 

exceeding EPA drinking water standards. 
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PLOTWQT (continued) 

For each plot, the user should specify: 

style of plot 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
site type 
source organization 
use 
township-range 
station number 

secondary retrieval, if any, and value range: 
latitude-longitude 
county 
drainage basin 
site type 
source organization 
use 
township-range 
aquifer 

date range (unless all are to be used) 

parameter(s) to plot 

year length (3.6, 9, or 23.4 inches per year) 

y-axis concentration range(s) (unless the automatic range(s) 
is (are) acceptable) 

labs to exclude (if any) 

whether to consider only concentrations exceeding EPA 
drinking water standards 
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REGRESWQ 

This program generates a least squares regression analysis for 

either grab or daily water quality data. The regression can be one of 

six types: 

1. two grab parameters for a given station 

2. two daily parameters for a given station 

3. two daily parameters, averaged monthly, for a given station 

4. one grab parameter for two stations 

5. one daily parameter for two stations 

6. one daily parameter, averaged monthly, for two stations 

The regression fit can be linear or curvilinear. Data transforma

tions (log
10 

or loge) can optionally be applied to either/both the 

independent and dependent values. The fit can be forced through the 

origin if requested. Plots of the data and regression curve are 

optional. 

The dates of the dependent variable can optionally be off set by a 

given time period from the dates of the independent variable. This 

allows for a regression analysis between stations where one is 

downstream from another. 

Confidence limits are calculated and optionally plotted for linear 

regressions. Also on linear regressions, a test is made of the signifi

cance of the slope coefficient (b). The user may specify the 

significance level, alpha, to be used in the confidence limits and test 

of the slope coefficient significance (T test). 
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REGRESWQ (continued) 

For each request, the user should specify: 

type of data 

primary retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
site type 
source organization 
use 
township-range 
station number 

secondary retrieval, if any, and value range: 
latitude-longitude 
county 
drainage basin 
site type 
source organization 
use 
township-range 
aquifer 

date range (unless all are to be used) 

independent/dependent parameters, as applicable 

independent station number, if applicable 

date off set range between independent and dependent date 

independent parameter transformation: 
none 
loglO 
log 

e 

dependent parameter transformation: 
none 
loglO 
log 

e 

significance level (.01, .02, .05, .1, or .2) 

whether the regression equation should be forced through the 
origin or not forced 

whether the equation should be linear or curvilinear 

whether to plot the data and equation 

5-28 



REGRESWQ (continued) 

whether to only use concentrations exceeding EPA drinking 
water standards 

labs to exclude, if any 
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WEIGHTED ARITH~ETIC MEAN 
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l OCT 71 - 31 DEC 73 

DEPENDENT 
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CONDUCTTVITY 
111ICR0'4~0S 

AT 25 OEG. C 
408.00 
lt78. 00 
553.00 
527.00 
574.00 
526.00 
329.00 
168.:>0 
16 3. 00 
226.00 
307.00 
419.00 
462.00 
563.00 
150.00 
141.00 
178.00 
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232.00 
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337 .oo 
434.00 
459.00 
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180C · "Gil 
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qb.00 

134.00 
1n.oo 
262.00 
298.00 
362.00 
a2.oo 
ee.oo 

102.00 
126.00 
138.00 
158.00 
206.00 
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271.17 
106.29 

Y• 34.90+ le4294X 
SAMPLE SIZE IS 24 

STA~~ARD ERROR• 15.86 
STANDARD ERROR SQUARED• Z5le55 

COEFFICIENT OF ~ETERHINATIQ~, R SQUARED• .990 
COEFFICIENT JF CORRELATION, R• .995 

FOR ALPHA• .050 8 IS SIGNIFICANT 
MINIMUM. X• ez.oo CONFIO~NC~ LIMITS• 186.99 AND 
~~XIHU~ X• 396.00 CONFIDENCE LIMITS• 636.23 AND 

117.24 
565.69 

9te8500 
0 
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6. WELL LEVEL PROGRAMS 

The well level data base contains two data files: the grab data 

file contains the date the well was tested, the level, and sometimes the 

yield; the daily file contains only well levels taken daily. A header 

exists for each well in the data base. It contains location information 

for the well, in the form of latitude-longitude, township-range, county, 

elevation, drainage basin, X-Y coordinates and zone, and aquifer, if 

known. The header also contains the well depth, well permit number, a 

use description, the transmissivity and storage coefficient, if known. 

Up to 8 lines of comments can also be put into the header, where casing 

descriptions and other information are stored. 

When water quality samples are taken from wells, the well level 

and/or the yield are sometimes also measured. Data for some wells are 

stored in both the water quality data base and the well level data base; 

the well level header provides space for cross-referencing the well by 

its water quality reference number. There do exist wells, however, 

whose level and/or yield values are only stored on the water quality 

data base with other parameters. 
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DATEWL 

This program prints well level station headers, and the dates of 

any grab samples and/or the year range of daily samples that were taken 

there. A header contains the station reference number, name, location 

by latitude-longitude, township-range, county and aquifer (if known) and 

drainage basin, elevation, depth of well, well permit number, use, 

transmissivity, and storage coefficient. 

For each listing, the user should specify: 

primary retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

secondary retrieval method, if any, and value range: 
aquifer 
source organization 
use 

whether grab and/or daily dates are desired 
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**** STN , 2052 AfLCO PFTRnLEIJM CORP. WELL, SOUTH OF 81G PINEY, ~Y~MlhG. THf )fLl IS IN T~f 
WASATCH FORMATION. ORllLEO IN AUGUST1 1964. COMPLFTEO IN OCT., 1964. 
WATE~ PRODUCTION AT 73~-95 FT. ANO 84~-880 FT. THc WELL HAS A 16 
INCH CASING. 

LATITUDE 42-23-00 LONGITUOE 110-10-00 SUBLETTE COUNTY ELEVATION 6896.00 fl. AQUIFER 0 
S~l/4-SW114-Sfl/4 SECTION 29 TO~hSHIP 28h PANGE ll2W 6TH P.M. DRAINAGE BASIN COOE 1~410000 
WELL OEPTH 900.0 FT. wELL PERHIT NO. 0 DATA fRO" USGS CP) 
USE U~KNO~N w.Q. STN. NO. 0 TRAhSMISSIVITY O.O FT3/0AY/FT 
STOPAGE COEFFICIENT 0.000000 X• O.OO Y• O.OO ZONE 

****OATES OF GRAB SAMPLES**** 
16 OCT t4 

**** STN t 6700 UNNAMfO WELL, SOUTHWEST OF BIG Pl~EY• ~YOMING. THE WELL IS IN THE 

21 JUN t5 
7 NO~ 73 

WASATCH FORMATION. 
LATIT~OE 42-24-00 LONGITUOt 110-12-00 SUBLETTE COUNTY ELEVATION 7000.00 FT. AQUIFER 0 

1/4-SWl/4-NEl/4 SECTION 19 TOWNSHIP 28N RANGE llZW 6TH P.H. DRAINAGE BASIN CODE 15001550 
WELL f.EPTH 153.0 FT. WELL PERMIT NO. 0 DATA FRO" USGS (P) 
USE AeANDONEO OR UNUSED w.a. STN. NO. 0 TRANSHISSIVITY o.o FT3/0AY/fl 
STORAGE COEFFICIENT 0.000000 X• O.OO Y• O.OO ZONE 

****DATES OF GRAB SAMPLES**** 
11 AUG 65 11 DEC 65 5 DEC 70 18 JAN 72 3 APR 72 27 SEP 72 8 FEB 73 q SEP 73 

****DATES OF DAILY WELL LEVELS**** 
JUN 1Q65 - JUN 1965 
SEP 1965 - DEC 1965 

°' 
FEB 1966 - DEC 1966 
FEB 1967 - DEC 1967 I 

VJ FEB 1968 - DEC 1968 
FEB 1969 - DEC 1969 
FEB 1970 - FEB 1970 

•••• ~TN # 2310 BRINKERHOFF DRILLING COMPANY WELL, SOUTH OF BIG PINEY1 WYOMING. TOP Of 

6 JUN ~o 

FOPMATJON, WASATCH-01 TRANSITION ZONE-3990 FT., HESAVERDE-4290 FT. DRILLED 
IN MAY THPOUGH JUNE, 1959. DRILLED TO 4909 FT.1 PLUGGED AT 750 FT. 

LATITUDE 42-26-00 LONGITUDE 110-08-00 SUBLETTE COUNTY ELEVATION 6750.00 FT. AQUIFf P 0 
~fl/4-NEl/4-SWl/4 SECTION 11 TOWNSHIP Z6N RANGE 112W 6TH P.H. DRAINAGE BASIN CODE 15510000 
~Ell DEPTH 750.0 FT. WELL PERHIT NO. 0 DATA FROM USGS (P) 
USE U~KNO~N w.a. STN. NO. 0 TRANSHISSIVITY o.o FT3/DAY/FT 
STORAGE COEFFICIENT 0.000000 X• O.OO Y• O.OO ZONE 

••••DATES OF GRAB SAHPlES•••• 

•••• STN * 2053 LINCOLN TOAHO Oll ANO GAS CO WELL, SOUTHWEST OF BIG PINEY1 WYOMING. THE 
SURFACE I~ ALMY FORMATION. DRILLED IN iq19. WATER PRODUCTION AT 
572-A6 FT. THE WELL WAS CASED. 

LATIT~OE 42-26-00 LONGITUO~ 110-20-00 SUBLETTE COUNTY ELEVATION 8250.00 FT. AQUIFER 0 
NWl/4-NEl/4-NEl/4 SECTIC~ 12 TO~NSHIP 2RN RANGE 114W 6TH P.H. ORAINAGE BASIN CCOE 15500000 
WELL DEPTH 586.0 FT. wELL PERMIT NO. 0 06TA FROH USGS (P) 
USE U~KNOWN W,Q. STN. NO. 0 TRANSHISSIVITY O.O FT3/0AY/FT 
STORAGE COEFFICIENT O.OCOOOO X• O.OO Y• O.OO ZONE 

****DATES OF GRAB SAMPLES**** 
l JUL 19 



LISTDATAWL 

This program outputs well level station headers with grab and/or 

daily data. Values can be printed as feet below ground or as feet above 

sea level. A grab sample consists of the static water level and usually 

the well yield at the time. Daily samples are only well levels. 

For each request, the user should specify: 

primary retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

secondary retrieval method, if any, and value range: 
aquifer 
source organization 
use 

date range (unless all dates are desired) 

whether to include grab and/or daily data 

whether to print levels as below ground or above sea level 
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**** STN t ~ l '"' TOW~ Of WHf.ATLAND WEll1 wEST Of ~HfATLANO, WYO"l~S. THE ~Ell ~AS D•IllfO 
IN 1Q33 ANO IS 15 INCHES IN DIAMETER. THE CASING. IS IRON O~ STEEL PIPE. 
THE WELl IS I~ SANDSTONE1 IN THt ARIKAREE FORMATION. TOP Of f OR~ATION1 
SOIL-01 ARIKAREt FORMATION • AlTERhATING SANO ANO SANOSTONE-16 FT., 
YELLOW r.tAY-323 FT., ALTERNATING SAND AND SANDSTONE-326 FT.1 SANO ANO 
CLAY-380 FT., WHIJE CLAY-400 FT., ALTERNATING SANDSTONE AND SAND-405 TO 
453 FEET• 

LATITUDE 42-03-00 LONGITUDE 104-57-00 PLATTE COUNTY ELEVATION 4702.00 FT. AQUIFf~ 0 
NWl/4-NWl/4-Sfl/4 SECTION 12 TOWNSHIP Z4N RANGE 68W 6TH P.H. DRAINAGE BASlh CODE 11060400 
WELL l'EPTH 453.0 FT. WELL PERMIT NO. 0 DATA FROH USGS (p) 

USE l~OUSTRIAL SUPPLY, NON-MINING W.O. STN. NO. 0 TRANSHISSIVITY o.o FT3/DAY /FT 
STORAGE COEFFICIENT 0.000000 X• O.OO Y• o.oo ZONE 

STN • 5le4 1 JUN 54 LEVEL • 12.0 FT BELOW REF PT, YIELD • 560.0 GPH1 REF PT IS o.o FT ABOVE GROUND 

STN # 5184 8 JUL 58 LEVEL • 11.9 FT BELOW REF PT, YIELD • GPPh REF PT IS o.o FT ABOVE GROUND 

STN # 5184 20 AUG 5P LEI/El • 11.9 FT BELOW REF PT, YIELD • GPH1 REF PT IS o.o FT ABOVE GROUND 

STN # 5184 3 SEP 58 LEV El • 15.2 FT BELOW REF PT1 YIELD • GPM1 REF PT IS o.o FT ABOVE GROUND 

STN ; 51B4 25 SEP 5A LEVEL • 11.b FT BELOW REF PT1 YIELD • 563.0 GPH1 REF PT IS o.o FT ABOVE GROUND 

°' STN # 51P4 f FEB 59 LEVEL • 15.0 FT BELOW REF py, YIELD • GPfh RH PT IS o.o FT ABOVE GROUhO I 
Ul 

STN I 5184 22 MAY 59 LEVEL • 11. 7 FT BELOW REF PT1 YIELD • GPH1 REF PT IS o.o FT ABOVE GROUND 

STN ' 5le4 13 AUG 5q LEVEL • 11. 7 FT BELOW REF PT, YIELD • GPM1 REF PT IS o.o FT ABOVE GROUND 



•••• STN • 2U UNNA~ED Wfll NO•THWEST OF CASPE~, HOMING. WELL JS I~ THE Alll.IVIU"• 
LATITUDE 42-~2-20 LONGITUDE 106-25-45 NA HONA COUNTY ELfVATION 5250.<Hi FT. AQUIH:IC 0 
NElllt-NEl/4-NEl/4 S Fr.T l(iN 33 TO~NSHI P 34N RANGE eow 6TH P.M. DRAINAGE RAS IN CODE ll "10000 
WELL DEPTH 57.0 FT. WELL PERMIT NO. 0 OATA FROM lJSGS ( p, 
USE ABANDONED OR UNUS F.D iii. Q. STN. NO. H69 TIUNSMISSIVITY O.O FT3/0AY/FT 
STORAGE COEFFICIFNT O.C.00000 X• o.oo Y• o.oo ZONE 

•••• DAILY WELL LEVEL DATA IN FEET BELO .. GROUND • ••• •••• NEGATIVE VALUES INDICATE FEET A80\IE GROUND •••• 
FO~ 1969 TIHE 0 

ONCE A DAY 

DAY JAN FEB MAR APR HAY JUN JUL AUG Sf P OCT NOV DEC 
~------------------------------------~----------------~----~---------~--~----------~----------------------------------~-------~--

l 1.8 7.6 1.a 7.8 7.8 6.8 5.5 4.8 
5 ·" 

5.q 6.3 6.3 
2 7.8 1.1 e.o 7.8 7.8 6.6 5.5 4.9 5.4 5.8 t:.Z 6. z. 
3 a.o a.o 7.9 1.8 7.8 6.4 5.4 't. 9 5.3 

6 ·" 
6.2 6.1 

4 7.7 7.8 7.9 7.9 7.9 5.9 5.5 4.9 5.3 •• b. 0 6.0 
5 7.6 7.7 7.8 7.9 a.o 5.7 5.5 5.0 ~." •• 6.0 6.1 

6 1.1 1.1 7.8 1.1 a.1 5.6 5.5 5.0 5.6 6,3 6.1 •• 
1 7.3 1.1 7. fJ 1.1 e.1 5.7 5.6 5.2 5.9 6.l 6.0 •• 
e 7.3 e.o e.o 1.1 e.1 5.9 5.8 5.2 5.0 5.9 6.1 •• 
~ 1.1 7.9 a.o a.1 e.o 5.6 5.9 5." 4.9 6.0 b.2 •• 

10 7.6 7.9 e.1 e.o e.o 5.6 5.9 5,9 5." 6.0 6.1 •• 
°' ll 7.6 1.q 7.9 a.o 7.9 5.3 5.2 5.9 5.2 

6 ·" 
6.Z •• I 

°' 12 7.6 1.1 7.9 e.o 1.q 5.1 5.0 5.8 5.2 6.4 6.1 •• 
13 7.8 1.1 e.o 7.8 7.9 5.1 5.0 5.6 •• 6.1 6.3 •• 
14 1.1 1.1 e.o 1.a 7.9 5.1 5.1 •• 5.3 b.O 6.1 •• 
15 1.1 7.9 8.o 7.9 7.9 •• 5.2 •• 5.4 6.Z 5.8 •• 
16 1.1 7.9 s.o e.1 8.1 •• 5. 't •• 5.6 6,2 5.8 •• 
17 1.1 e.1 s.o 7.9 a.o •• 5.5 •• 5.7 6.Z 6.1 •• 
18 1.1 7.9 7.9 7.8 7.9 •• 5.5 •• 5.7 6.1 6.5 •• 
19 7.5 7.8 7.9 1.8 7,9 ** 5.5 

5 ·" 
5.7 6.1 6.3 •• zo 7.5 7.8 8.1 7.8 a.1 5.1 5.2 5." 5.7 6.3 6.2 •• 

21 7.5 7.9 7.9 a.1 1.1 •• •• 5.6 •• 6.3 6.0 •• 
22 7.5 1.a 1.q 1.q 1.1 5.1 •• 5.7 •• 6.2 6.1 •• 
23 1.1 7.8 1.1 7.8 1.1 5.1 ** 5.7 •• 6.2 6.Z •• 
24 7.8 7.9 8.2 1.1 a.o •• ". z 5.7 •• 6.2 6.2 •• 
25 •• 7.8 8.o 1.1 e.o •• It .1 5.7 •• 6.3 6.3 •• 
26 •• 7.8 a.o 7,9 7,9 •• It .1 5,3 6.0 6.3 6.3 1*• 
Z1 •• 8.0 7.8 8.1 1.1 5.3 4.4 5.0 6.0 610 6.3 •• 
28 •• 7.9 7.8 7.9 7.5 5.3 4.5 5.0 6.0 5.9 6.3 •• 
29 1.1 e.1 1.1 6.9 5.5 lt.6 5.0 6.0 6.2 6.3 •• 
30 7.8 a.o 7.8 6.6 5.5 4.6 5.1 5.9 6.3 6.3 6.4 
31 1.6 1,6 7.8 4.8 5.2 6.2 t.3 

•• IND IC ATES KISSING OATA 



PLOTWLL 

Plots of well level data are available in five styles, and in any 

scale. Well levels and depths can be printed as feet above sea level or 

feet below ground. A range of well depths can also be specified. 

Overlap points can be generated from two points whose data would other-

wise overprint each other. 

The styles of plots available are: 

Style 1. well location symbol only 

Style 2. number of samples available 
mean water level 

Style 3. number of samples available 
station number 
mean water level 
well depth 

Style 4. number of samples available 
station number 
mean water level 
aquifer 

Style 5. number of samples available 
well depth 
mean water level 
aquifer 

To prevent overprinting data from adjacent stations, the program can 

combine the data of these stations and plot instead an "overlap point," 

whose position is the weighted average of the points it replaces. 

These overlap points can indicate either the number of wells 

represented (for style 1) or the total number of samples available at 

the well represented. For all but style 1, the maximum, minimum, and/or 

mean of the mean water levels of each well can be printed. 
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PLOTWLL (continued) 

For each plot, the user should specify: 

style of plot 

scale of plot 

whether overlap points should be created, and whether to print 
anything beside them 

primary retrieval method and value range: 
latitude-longitude 
township-range 

secondary retrieval method, if any, and value range: 
aquifer 
source organization 
use 

date range (unless all are to be used) 

well depth range (unless all are to be used) 

whether to include grab and/or daily data 

whether to print values as below ground or above sea level 

print height (.1 or .06 inches) 
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PLOTWLT 

This program plots well levels and yields against time. The water 

levels in a well can be plotted in terms of feet below ground or as feet 

above sea level. Up to 3 grab stations, or 3 daily stations, or one 

grab and one daily station, can be plotted at a time. The water level 

and yield can also be plotted for a given station on the same graph. 

For each request, the user should specify: 

station(s) to be plotted 

date range (unless all dates are to be used) 

whether to plot grab levels, yields, and/or daily levels 

whether to print levels as below ground or above sea level 

year length (3.6, 9, or 23.4 inches per year) 

y-axis value range(s) (unless the automatic range(s) is (are) 
acceptable) 

6-10 



10.00 

06.00 

102.00 

396.00 

394:.00 

5390.00 

5386.00 

5362.00 

5378.00 

5374:.00 

5370.00 

STN • 929 lHftED Na.L N:JnllEST CF CASPER, NYCMIJC. THE IE.L JS IN fLLUVJl.11. 
LATITlllE 43-cM-40 LOtGiru:E 100-35-00 trtTRON'I aum ELEVRTIIJI 5400.00 FT. lllUIFER 0 
IE1/4-SN1/4-f£114 SECTI~ 20 TOWNSHIP 36N RRta BlW 6TH P.H. DRAif.KE BASIN an 11410300 
1E.L CEPTH 25.0 FT. loELL PERMIT NJ. 0 CllTA FROM USCS CPI 
USE fl!fUl)CltEO ~ lHJSED N.Q. STN. NO. 4684 TRfl81ISSIYITY O.O FT3/DFIY/FT 
STtM;E COEFFICIENT O. OCDDl X= O. 00 Y= 0.00 DE 

BffiR~~Dll~~~~~BffiR~~Dil~~~~~ 
1968 1969 

l!I 

waL LEva 
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7. CLIMATIC PROGRAMS 

The climatic data base divides the data into four files: daily 

climate, 6-hourly climate, hourly precipitation, ·and 1,3 hourly climate. 

Header information for a given station includes latitude-longitude, 

township-range, county, elevation, drainage basin code and source 

organization. The township-range location is given to the third quarter 

section. While almost all of the climate headers contain "(P)", which 

indicates public data, there do exist headers with "(C)", which 

indicates confidential data whose access is limited by the source 

organization. 

Due to the large amount of daily climatic data stored, the daily 

file is physically separated from the other climatic files. This 

prevents all of the currently written programs from accessing daily 

climatic data concurrently with 1,3 or 6-hourly data. 
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DAILY 

Sometimes daily data are necessary, regardless of the actual 

frequency of data collection. DAILY summarizes 6 hour, hourly precipi-

tation, and 1,3 hour climatic data to a daily format, except for wind 

direction. Monthly and annual sunnnary values are also computed. The 

data may be printed in the units that the data are stored in, or it can 

be converted to other units. 

For each request, the user should specify: 

data file: 
6 hour climatic 
hourly precipitation 
1,3 hour climatic 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

date range (unless all years are desired) 

parameters desired 

units of measure, if other than English: 
centimeters 
degrees centigrade 
kilometers 
knots 
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STA TlON NO. 24089 CASPER NAT PON A COL!NTY lt.ITERNAT[ONAL Alfi?ORT 
LATITUOF. 42-55-00 l ONGITUIJE 106-2~-oo Elf VAT I rN 533A.OO HfT N/ITH·t-.A CCUNTY 

Swl/4-SWl/4-N-l/4 SECT ION 17 TOWNSHIP 34N PANGE ~ow 6TH p • M • 
WRRI IS 1 HE DAU SOURC t ( p) DRAINAGE !\AS I"' COOt 141H1CO 

OAil Y CLIMATIC DATA FOR 1975 C0"4PUTEO FROM HOURLY VALllfS 
ORY BULB TfMPERATlJ~E OE GR HS FAHIHNHE JT 

DAY JAN F El\ MAP. APR MAY J lJN J Ul AUG Sf P OCT N'.JV OFC DAY 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1 19.50 22.38 39.88 10.63 41.13 51.75 75.50 64.25 be.as ~O. iH;i 43.25 38.?8 l 
z 16.25 31.50 35.RR 18.75 42.15 61.00 70.25 65.Z5 65.13 ~7.63 47.88 43.~0 2 
3 19. 0'.) 2~.6~ 3 5. t-3 33.63 ~3.38 60.75 74. 50 70.75 5 9. t:i3 60.25 50.25 44.t3 3 
4 26.3J3 3 .l '3 37.RP 42. 3P ti0.75 s~.oo 74.75 n. ea 5f. 75 t:? • z~ ~C.38 4t.t3 4 

5 zz.o -3.f>~ 3t-.?5 3Q.~O 44.Eitl 62.25 74.50 73.36 5Q.OO 55 .13 53. 38 30.~8 5 

6 32. 38 13.50 24.75 37.00 36.63 62.25 73. 75 77.63 64.25 H.i.38 53.13 37. 36 6 

7 22.3~ 21.25 H.~3 26.50 41.63 56.13 70.00 78. 08 t2.f:3 t:Z.7~ 4f. 00 40.00 7 
6 30.25 .~8 33.13 23.13 43. 88 52 .13 6Q.63 6R. l3 65.63 39.~0 3?. f3 3~.oo p 

q 1£'. ~·) 30.63 2P.P0 29.25 47.50 45.75 71. 2!> 70.25 67.00 47.00 27.t-3 4 4. 75 ct 
10 q. 75 !'4.0(1 2P.~0 28.38 48.50 47.75 bB.13 73.38 68.63 58.38 37.~8 ~4.13 10 

11 -B.f3 30.38 20.63 30.75 49.38 54.CO 66.50 11.ae 4~.25 ~5.50 2~.00 26.00 11 
12 6.b3 35.25 1Q.3fl 34.75 50.25 bl.50 66.25 69.50 4Q.86 tte.oo 27.63 37.50 12 
13 30.38 38.63 30.75 37.00 53.63 62.00 73. 50 61. 75 54.75 43.CO 42.25 2v.3A 13 
14 35 .13 26.PP 33.50 43.13 58 .13 56.50 77.63 t-0.68 63.00 37. fl8 47.75 7.He 14 

"' 15 28.?8 14. 3fl 35. )3 41.38 62 .oo 61.50 76.00 61.13 65 .13 45.50 5{.;. 8 8 21.t-3 l~ 
I 

w 
16 21. 3A 20.50 39.50 46.13 66.75 52.8R 71.13 61.88 66.13 4l.3B 45.F-3 12.75 1 f) 
l7 32. 7"i 12.63 34.88 33. 68 60.25 46.63 12. 88 64 .63 5t1.3fl 46.75 31.13 4. 75 17 
lA 34. 75 13.63 42.00 31.3F 63.75 51.50 n. 15 70. 75 42.88 55.P€ zr; .13 2 s;. ~ 0 lA 
lQ 2G e 13 24.13 40.00 1t1.3e 52.tO 54.75 ti7. 3fl 72. 75 44.25 51.13 21.75 27.3~ 19 
zo 35.88 2Q.OO 45.3A 41.63 31.50 57.88 70.50 68.18 42.75 !56.13 15.50 27.eA 20 

21 lQ.n 13.75 3f.75 43.3e 34.13 53.25 73. !iO 6q.3a 46.00 !'2.68 17.75 2e.e0 21 
lZ 25.50 1.00 42.63 51.ee 42.25 57.88 73. 50 68.38 :Ile 3f.l 37.3F. 33.88 l2.t3 Z2 
23 35.50 21.00 z~.oo 49.Ae 47.00 62.6'3 6q.13 f-qeh3 54.38 2~.38 3C.25 zr.t:3 23 
24 31. 38 32. 3fl 27.RP 49.00 H.63 ~e.1s 10.ee t:l.63 56.38 23.75 32.25 24.88 24 
25 25.25 24.3A 30.13 5b.OO 40.75 63.13 74. B ~8.38 58.25 zq.15 H.vJ 31. E:3 25 

26 27.75 25.50 17.25 47.63 48.50 58.88 74.25 E:Z.75 5~.63 45.25 16. 2!> 32.25 26 
27 !i. 50 33 .13 5.75 42.75 52.75 67.63 1tc. 38 70.3& 48.0U 30.25 22.51J 2 f<. 38 21 
28 12.3A 3t .• 3P 6.51) 40.75 42.88 f:R. 63 78.50 72. ~fl '-12. 25 3l.75 11. 88 22.7~ ze 
zq ll.R~ 13. 7~ 35 .13 49.38 11. 7 5 79.00 65.38 47.13 43.88 -1. 13 21.co 2Q 
30 5.50 ::\ 2. F-3 ~5.ou 51.00 71.88 73.B8 69.2) 45.38 ~1.38 f. fl 3 31.75 30 
H 16. 3q 23.1'0 4Q.75 6R.t:3 11. 88 41.75 14 .13 31 

MAX 35.88 3Re63 4Q.OO 56.00 66.75 71. &8 1ct.CO 7 f •AF< f. f'. fl f' t:-6. 3 p 5?. 3~ H .t3 
MIN -~.t3 -3. t-3 5.7~ 1 o. f-3 31. 50 45.75 Mi.25 58. '38 42.75 23.7~1 -l .13 't. 7 5 

MEAN 2Z .11 22.?Q 2Q.Q~ 37.4C 48.Qq 51:1. 71 72. 5~ t-8.7.A r;,.,. 24 47.C2 3 7.. 2 >j zc;.~9 

MAXIMUM FOP THE YEARI 7Q.OO zq J l.Jl 
MINIMUf'4 FOR THE Yf AR: -e • f."3 11 JbN 
MEAN FOR HlF y f: Ar': 43.Q} 

• INDICATE-\ p.~RTIH \IHlJFS 

•• TNl"'TCATES I'd SS Hf r Alt. 



DATE CL 

Climate dates can be obtained for any of the four data files: 

daily climatic, 6 hour climatic, hourly precipitation, or 1,3 hour 

climatic. Dates for any or all parameters within a data file can be 

listed below the station headers, or only the headers can be printed. A 

header is printed only if it has the specified data. Station headers 

contain the station number, name, elevation, source organization, and 

location by latitude-longitude, township-range, county and drainage 

basin. 

For each listing, the user should specify: 

data file: 
daily 
6 hour 
hourly precipitation 
1,3 hour 

parameter range (unless all are to be used) 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 
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**•*****************************************•****************************************************************•························· * • • 
* • 
* 
* 

DAILY CLIMATE 
YEAR RANuc~ OF OATA AVAILA~LE o~ lHE 

~Alt~ RESOUfCES DATA SYSTEM 
~Y[MJ~G WATEN RESOUPCES kESEAPCH lNSTITUJE, LARAMIE• WY 

* 
* • 
* 
* ****************************************••••··························································································· 

-....J 
I 

\.J1 

SlATICN NO. 48ltl0 CENTENNIAL 
LATITUDE 41-lQ-OC LONGITUOE lOf-0&-u~ lLEVATIO~ 8140.00 FEET ALBANY COUNTY 
S~l/~-Swl/4-Sf l/4 SECTION 27 TOWN5HIP lbN RANGE 78W tTH P.H. 
NOAA IS THF. DATA SOURCE CP) O~AINAGE BASIN COOE 11062020 

MA)l~lM TfMPERATUPf 
1PQ9 - 1903 
l<H4 - 19JQ 
1Q4fl - 1970 
1Q77 - 1Cf 7Q 

P'Hlf'!l'~ TFMPfRATLRf 
lRqq - icrn3 
1Ql4 - 1Ql4 
1Q48 - 1970 
1977 - 197Q 

ME AN TEMPFR ATUPE 
lfqQ - 1QC3 
}Q\4 - 1914 
1948 - 1970 
1Q77 - icnq 

PRECJPITATIOt-. 

SN CHALL 

1R9Q - 1Q07 
lQll - }Q42 
l<tH - 1Q70 
1<177 - 1979 

1<146 - 1970 
1977 - 1979 

SN01Df PTH 
l<tltP - 1cno 
1G77 - 1979 

$TAT J( N Mi. 4 B 2t AO OOIJBL E FOUP RANCH (fl ETCHER PARI< 1Q42-l91t7) 
LATITuCf 42-11-0C LONGITUOF. 105-2~-oo flfVATION 6200.00 FEET Al~ANY COUNTY 
SEl/4-SEl/4-NWl/4 SFCTinN 31 TO~NSHIP 26~ RANGF 71~ tTH P.M. 
NOAA IS THE OATA SOURCE (P) DRAINAGE BASIN CODE 11060~00 

MUlMliM TE MPFRATUPE 
l94Q - lCHQ 

MJ~IMUM TE~PFRATURf 

1Cf4'1 - 1Cf7Q 
"'t:A" TfMPHATUPf 

lG4G - 1979 
f1<ECIPJTATIO~ 

lG42 - 1Q7Q 
St<; C loilF All 

l<;4Q - 1971 
1Cl7' - \q7Q 

ShC~DEPTH 
1c;4c; - 1<;71 
}C74 - 107Q 



'-! 
I 

O"I 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • • 
• • • • • 

1- A~O 3-HOUR CLIMATE 
YEAR RANGES OF OATA A~AllABLE ON TH~ 

~ATER RcSOURCES DAT• SYSTEM 
WYOMING WATER RESOURCES RESEARCH INSTITOTE, LARAMIE• WY 

• • • • • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

STATION NO. 2~C2Z LARAMIE GENERAL BREES FIELD 
LATlTUOE 41-19-0~ LONGITUDE 105-35-00 ELEVATION 7200.00 FEET ALBANY COUNTY 
NWl/4-Nwl/4-NEl/4 SECTION 33 TOWNSHIP lbN RANGE 73W 6TH P.H. 

WRRI IS THE OATA SOURCE (p) DRAINAGE BASIN CODE 11061700 

DRY BULil TEl1PEIUTU!lE 
FFR 1948 - M.0 19tte 
MAY 1948 - OEC 1954 

liiE T BUL'i TEMPERATURE 
FEil 1948 - HU 1948 
HAY 1948 - DEC 1951t 

OE~POINT TEMPERATURE 
FER 1948 - HAP 1948 
P'AY 1948 - DEC 1954 

iELATIVE HUMIDITY 
HR 1948 - MAR 1Q48 
MAY 1948 - OEC 1954 

.,IND SPEED 
ffB 1946 - HAR 1948 
HAY 1948 - DEC 1954 

~IND OIRECTICN 
fEQ l'H8 - HU 1948 
MAY l91t8 - DEC 195/t 

STATION NO. 24376 POLE "OUNTAIN 
LATITUGE 41-16-0C LONGITUDE 105-Zl-OO ELEVATION 8095.00 FEET ALBANY COUNTY 
NWl/4-NWl/4-SEl/4 SECTION 16 TOWNSHIP 15N RANGE 71w 6TH P.H. 

~RRt IS THE DATA SOURCE CP) DRAINAGE BASIN CODE 12001100 

wIND SPEED 
JA~ 1975 - JUL 1977 
Sf P 1977 - SEP 1977 

wINO DIRECTION 
JAN 1975 - JUL 1977 

STATION NO. 24437 LITTLE 8~00KLYN 
LATITUDE itl-ZZ-00 LONGITUDE 10~-15-00 ELEVATION 10360.00 FEET ALBANY COUNTY 
~El/~-SEl/4-NEl/4 SECTION 10 TOWNSHIP lbN RANGE 79W 6TH P.H. 

WRRI IS THE DATA SOURCE (p) ORAINAGE BASIN CODE 11062020 

liiIND SPEED 
OCT 1971 - MAY 1972 

Wlt-iD OIRECTION 
OCT 1971 - MAY 1972 

STATION ~O. Zlt~l6 KNIGHT SCifNCE CAMP 
I i\TTTllflJ: 41-?1-or I nN~TT11ni: )nf--14-f'I\) HFVATlflN qq40.oo FEET ALBANY COUNTY 



EXTREMECL 

This program prints and plots extreme monthly values for a given 

range of years for daily, 6-hourly, hourly precipitation, and 1,3 hour 

climatic data (excluding wind direction). A table of monthly maximum 

values can be printed for each type of data. A table of minimum values 

can be printed for all types of data except daily precipitation, snow-

fall, snow depth, wind and hourly precipitation. An overall maximum and 

minimum value will be printed for the range of years. 

A histogram depicting mean extreme values for each month of the 

range of years will be generated. The range of values on the vertical 

axis of the plot can optionally be input if more detail is desired than 

is afforded by the preset ranges. 

For each plot, the user should specify: 

data file: 
daily 
6 hour 
hourly precipitation 
1,3 hour 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

date range 

parameters desired 

conversion units, if any: 
centimeters 
degrees centigrade 
kilometers 
knots 

vertical axis value range, if different from default 

7-7 
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STATION NO. 24089 CASPER NATRONA COUNTY INTERNATIONAL AIRPORT 
LA TITUOf 42-;,-co LONGITUD~ 1C6-26-00 HEVATJCN 533e.oo FHT NATPC~A COUNTY 

S~l/4-S~l/4-NWl/4 SEC TIOM 17 TOWNSHIP 34N flANGE 80~ 6TH P.M. 
WRRI IS THE DATA S(lURCE c p, DRAINAGE BASIN CODE 1411Cl00 

MAXI HUM MONTt-!LY VALUES FOR 1955 - 1975 
ORY 8~LB TFMPFRATUPf DEGRtES FAHRFN~f IT 

YEAP JAN FEB ~AP APR HAY JUN JUL AUG SfP OCT NOV DEC f'ION 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1955 47.00• 44.00 s~.oo 74.00 ei .oo• 66.00 96.00 95.00 90.00 77.0() 61.00 ~z.oo 71. 50• 
l95t 53.00 !>1.00 69.00 69.00 a1.oo 94.00 95.00 90.00 68.00 e1.oo t,CJ.00 !'O.uO 7~.41 

1957 44.00 55.CO 60.00 69.CO 76.00 aa.oo 94.00 94.00 84.00 85.00 50.00 50.00 70.75 
1958 47.00 64.00 55.00 7't.OO 8h00 cn.oo c;3.oo 96.00 90.00 eo.oo t-5.ov 56. Ol) 74.ql 
1959 ~3.0(1 46.00 57.00• 11.00 ao.oo 93 .oo• 98.00• 94.00 92.00 10.00• 63.00 ~3.uO 73 .lt• 
1960 4~.oo• 44.00 t-9.00 n. oo• 86.00• 92.00 96.00 93.00 qz.oo 11.oc 5q.oo 54.00 73. 33* 
1961 52.00 54.00 6t-.OO 1Z .oo• 84.00 95.00• 92.00 95.00 u.oo 74.0C 53.00• 49.00• 72.ltl• 
1962 47.00 64.CO 62.00 aei.oo 61.00 9z.oo 94.00 9z.oo 83.00 80.00 t't.00 58.00 74. 75 
1963 5C.OO 62.00 66.00 73.00 eo.oo 9it~OO 95.00 90.00 87.00 83.0C 61t.OO 50.00 74.~0 

1Q61t 47.00 45.00 63.00 1c.oo ee.oo 90.00 95.00 93.00 85.00 7l:. co 63.00 52.00 12. 25 
1965 50.00 53.00 59.00 73.00 78.00 ez.oo cn.oo 94.00 s1.oo 79.00 10.00 58.00 72.?3 
1966 50.00 46.00 11.00 67.00 tl3.00 qz.oo 98.00 qz.oo 86.00 74.0C te.oo 52.00 n.!:e 
1967 4£'.00 53.00 te.co n.oo 83.00 66.00 91t.OO 9~.00 89.00 75.00 5q.oo 42.00 11. q1 
1968 H.oo 51.00 67.00 n.oo 11.00 89.00 n.oo 91t.OO 86.00 74.00 58.00 sz.oo 7let6 
1969 51.00 52.00 65.00 78.00 90.00 90.00 96.00 97.00 89.00 70.(jO 62.00 53.00 H.41 
197C 55.00 56.00 61.00 68.00 eo.oo 99.00 92.00 91t.OO 85.00 81.00 56.00 53.00 73.33 
1971 59.00 56.00 6£4.00 12.00 eo.oo 92.00 93.00 93.0C 88.00 81.00 ~5.00 ~o.oo 73. c;.1 

'-l 1972 45.00 60.00 69.00 b7.00 83.00 90.00 91.00 95.00 83.CO 75 .CJ(' 50.00 46.00 11.16 
I 19H lt8.00 49.00 54.00 66.00 e1.oo 90.00 97.00 93.00 81t.OO 79.0C 6t.OO H .oo 72.33 Q'.) 

197't 55.00 48.00 fl4.00 1".00 79.00 91t.OO 93.00 90.00 86.00 78.00 58.00 52.00 12. 50 
1975 47.00 47.00 60.00 74.00 ec.oo 89.00 95.00 94.00 90.00 83.0C 68.00 ~6.00 73. 58 

ME4N 49.52* 52.47 63.23• 72.14* 81.76• 90.95* 91t.Z8* 93.42 86. 7l 77. 71 • ~0.19* 52 .3 3* 12.eq• 

MAXIMUM VALUE: qq.oo• 27 JUN, 1970 
E INDICATES ESTIHATEO VAlUf 

• INDICATES PARTUL VALUES 

** INDICATES MISSING DATA 



STATION NO. 24089 CASPER NATRONA COUNTY INTERNATIONAL AIRPORT 
LAT ITUOE 4£-5~-uo LONGITUDE 106-28-00 ELEVATION 5338.00 FfET NURCN~ COUNTY 

S~l/4-S~l/4-N~l/4 SECTION 17 TOWNSHIP 34N RANGt eow 6TH P .... 
WRH IS HE DATA SOURCE ( p) DRAINAGE lUSIN CODE l411ClCC 

f'IINIHUH MONTHLY VALUES FOR 1955 - 1975 
DRY BULB TFMPFRUUPE DEGREES FAHRf Nt-IE IT 

YEO JAN FER '1AR APP MAY JUN JUL AUG SEP OCT NOV DEC tilAN 

·············•••4•••········································································································ 
1955 -4.00• -9.00 -11. 00 10.00 35.00• 38.00 45.00 't9.00 32.00 22.cc -11. 00 -5.00 Be9P 
1q56 -5.00 -11.00 -12.00 H.OO 29.CJO 43.00 49.00 37.00 32. 00 24,0C -5.00 -1.00 15.e3 
1957 -20.00 -1.00 -l.00 10.00 33.00 40.00 46.00 47 .oo 32.00 23.0C t;,OO· 3,00 ie.16 
1958 ~.oo -6.00 -2.00 16.CO 27.00 43.00 ""· oc 41.00 31.CO zo.cc -6.00 o.oo 17. 83 

l95Q -22.00 -1.00 6.oo• 15.00 33.00 39.00• 40.00• 46.00 26.00 2z.oc• -10.00 4.00 H. 50• 
1960 -9.00• -11.00 -16.00 11. oo• 30.00• 3q,oo 51.00 41.00 36.CO 22.co 6.00 -2.ov lt.50• 

1961 -4.00 9.00 12.00 11.00• 30.00 45,00• 47.00 51.00 Z4.00 15.co 3.00• -16.00• 19."1* 

1962 -28.00 -13.00 -2.00 20.00 34.00 35.00 46.00 37.00 29.00 26.00 lQ,OO -11.00 lt .co 
1963 -26.00 -4.00 4.CO Z3.00 33.00 45.00 49.00 49.00 42.00 11.cc 12.00 -12.00 19. 3? 

l961i -5.00 -1.00 -4,00 15,CO u.oo 38.00 51.00 38.00 23.00 21.00 -3.00 -30.00 14.50 
1965 -4.00 -12.00 -1e.oo 26.00 26.00 39.00 ltb.00 35.00 22.00 Zt'.00 18.00 -s.oc 16.63 

1966 -15.00 -e.oo -1.00 -2.00 26.00 32.00 50.00 37.00 34.uo 16.CC -1.00 -6.00 u.co 
1967 -6.00 4.00 -1.00 14.00 22.00 39.00 48.00 41. 00 36.00 19.00 -1.00 -13 .oo u..e3 
1968 -16.00 l.oo 1.00 2.00 le.oo H.oo 38.00 lt0.00 32.00 21.oc e.oo -21.00 13.41 
196~ -~.oo "• CCi -5.GO 23.00 2e.oo 29.00 44.00 44.00 36.00 11.00 2.00 J.00 17.33 
1970 -19.00 3.00 o.oo a.oo 21.00 35.00 46.00 48.00 29.00 lit.CC o.oo -b.00 15. "1 
lHl -13. 00 -12.00 -3.00 e.oo 30.00 41.oo 39.00 46.00 26.(;0 -1.00 3.00 -3.00 1:3. 41 

'-J 1972 -3e.oo -13.00 3.00 6.00 26.00 41.00 30.00 4'te00 21.00 3.00 -4.00 -21.00 7.t:6 
I 1Q73 -24.00 -q.oo 13.00 5.00 2e.oo 33.00 45.00 46.00 30.00 24.()C 1t.oo -q.oo H.,o 

\.0 
1974 -24.00 i.oo 2.00 zz.co 24.00 32.00 45.00 40.00 30.00 21.00 1.00 -1.00 11.oe 
1975 -16.00 -q.oo o.oo -1.00 24.00 37.00 45.00 41.00 29.00 20.00 -12.00 -e.oo 12. 50 

MEAN -14. 33• -1t.q5 -l.3f'+ 12.95• 28.38* 38.09• 44.95* 42.76 30.09 10.u• 1.38* -8.71* l~.M* 

MJNIP4lJH VALUE: -38.00* 14 JAN1 1Q72 
E INDICATES ESTIMATED VALUE 
* INDICATES PARTIAL VALUES 

** INOICAHS MISSit-.G OHA 



110. 00 

100.00 

90.00 

80.00 

70.00 

60.00 
-....J 
I 50.00 ........ 

0 

40.00 

t- 30.00 ...... 
w 
J: 

20.00 z 
LU 
g§ 
a: 10.00 LL. 
(() 

lH 0.00 
5 
w 
Cl -10. 00 

-20.00 

-30.00 

-40.00 

STATION NO. 24089 CASPER NATRONA COUNTY INTERNATIONAL AIRPORT 
LATITUDE 42-55-00 LONGITUDE 106-28-00 ELEVATION 5338.00 FEET NATRONA COUNTY 

JAN 

SWl/4-SWl/4-NWl/4 SECTION 17 TOWNSHIP 34N RANGE BOW 6TH P.M. 

FEB MAR 

WRRI IS THE DATA SOURCE (Pl DRAINAGE BASIN CODE 14110100 

HEAN EXTREME VALUES FOR JAN 1955 - DEC 1975 
DRY BULB TEMPERATURE 

APR MAY JUN JUL AUG SEP OCT NOV DEC 



LISTDATACL 

This program prints out the climatic data requested in a tabular 

format. Daily data are printed one year per page; the other data files 

are printed one month per page. Retrieval can be by any of five 

methods, and can be further limited by source organization. A parameter 

range can be specified for each data file. 

For each request, the user should specify: 

data file: 
daily 
6 hour 
hourly precipitation 
1,3 hour climate 

parameter range (unless all are to be used) 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

date range 

conversion units, if any: 
centimeters 
degrees centigrade 
kilometers 
knots 
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'lAllON ND. 4Fl~7L C•SP~Q W~ •P (~O~FO 7 ~llfS I~ lC~C) 
LAlllUOF 4~-~~-co LC~bll~Of 10t-28-JO EL~V6ll(N 5338.0] ff tT ~•T~O~t CC0hl\ 

~Fll4-~~ll~-~~l/4 SfCTIO~ 17 TO~N~HI~ 34N PANCf ~Ow bTH P.~. 
"Jf:lAA IS THE DATA SCURCE (P) DRAit.AGE t\ASlN CCOE ll'tHHC 

DAILY VALLES FOR 197~ 
~EAN TtMPfRATUiH OfG~EES FAH~F.N~EIT 

DAY JAN FER M Ak AP!( MAY JUN JLL AUG SEP OCT NOV OEC 

*******••·····························*······················································································ 
l 
2 
3 
4 
5 

t: 
7 
6 
c; 

10 

.Ll 
12 
13 
.;.4 
J. 5 

H 
17 
1 H 
l c, 
(0 

21 
22 
23 
24 
25 

u. 
27 
2 tl 
2'1 
3C. 
31 

2r.oo 
J 4. 5C 
1 G. '.'.>C 
2 3. f1C 
20.50 

n. oo 
?2. 5fl 
2 e. 5C1 

15.J(; 
7. ":0 

-e.oo 
4.50 

2q.50 
u. 50 
?~.oo 

25.50 
2CJ. ')O 
3 ~ • ".·O 
28.50 
35.00 

2('. 00 
24.50 
37.50 
31.00 
24.00 

?'1.00 
~ .• 00 

1 c. •)J 

11 • .JO 
5. '5 (\ 

13.50 

18.00 
31. 50 
22.00 
2.~o 

-3.50 

11. 50 
21.00 
o.oo 

12 .50 
34.50 

30.!i(' 
3~.!:0 
38.50 
26.00 
15.50 

lQ.50 
15.00 
13.00 
23.51) 
21.00 

1.00 
5.50 

25.50 
34. 00 
26.50 

?3.00 
32.50 
35.00 

20.82 

41.">0 
42.00 
3e.50 
~ 9. ':ii) 
3S.50 

23.50 
12.~o 
35.~0 
~1.00 
2Q.';() 

14.00 
16.50 
~o.oo 

35.00 
35.50 

41.~50 
3C. 50 
42.50 
49.50 
45.00 

3€.50 
41.50 
21.50 
26. !10 
27.50 

21. 50 
f. 50 
1.00 

l3. 50 
30.50 
2~.00 

30.24 

~E~~ FO~ T~E YFAR 197~: 

MAXlf"I'~ VALUE FOR 1Q7~: 

~lNJhU~ VALUE fOR 1Q75: 

8.50 
14.0C 
33.UO 
4tJ.. 50 
43.50 

1to.oo 
ze.oo 
23.50 
:n. 50 
za.oo 

32.00 
~t:..oo 
3t:.OO 
40.50 
u.oo 

"7.50 
36.00 
31. 50 
42.0C 
45.00 

42.~0 
51.00 
50.~0 
49.00 
55.50 

50.50 
43.50 
41.CO 
37.50 
34.00 

37.67 

43.7q 
f2.50 
-a.oo 

'tl.00 
't2.H 
52.00 
57.00 
46.00 

35.50 
43.uO 
4h00 
48.50 
50.00 

4S.OO 
't8.50 
54.00 
56.50 
60.50 

t-4.~0 
60.00 
62 .50 
5 l. ~ 0 
31.50 

34.50 
43.50 
ltb.~O 
51.00 
'tl • ~o 

1es.uo 
~3.~0 
44.vO 
50.00 
5Z.~O 
50.00 

lb JUL 
11 JAN 

52.50 
57.0C 
t:.2 .oo 
56.0C 
61.ou 

ti3.00 
60.50 
52.00 
48.00 
46.00 

53.00 
60.50 
62.00 
57.'50 
61.50 

55.50 
46.50 
52.50 
55.50 
58.50 

54.50 
5q.50 
tz.oo 
ti5.50 
65.50 

eo.oo 
65.50 
66.00 
11.00 
70.50 

76.50 
11. 50 
75.0(l 
74.00 
74.50 

n.oo 
73.50 
12.00 
11.00 
67.50 

66.50 
63.50 
71. 50 
u~.so 
11.00 

73. 50 
73.oo 
74.oo 
6C"J.50 
11.00 

73.00 
73. 50 
6<h50 
11.00 
7't • !>O 

73.00 
75.50 
82.50 
11.00 
75.00 
70.50 

72.&9 

65.00 
65.co 
11.00 
70.00 
72 .oo 

76.50 
76.00 
67.50 
69.!iO 
73.00 

11.co 
69.CO 
63.0J 
6lt.50 
65.50 

63.50 
65.00 
6A.~O 
69.50 
68.50 

b'il.50 
11.00 
69.5U 
59.00 
57.50 

63.00 
69.50 
11.00 
66.00 
69.00 
70.50 

65.50 
62.~0 
59.00 
5C"J.50 
60.00 

65.00 
63.CO 
64.50 
66.00 
b1.00 

'99.50 
50.50 
55.00 
62.50 
65.50 

b5.00 
61.00 
It 5. !iO 
45.00 
42.50 

47.00 
53.00 
55.50 
57.00 
58.50 

54.50 
51.00 
54.50 
4C'f.50 
46.CO 

51. cc 
5'1.0C 
bl• tC 
o0.5C 
56.5C 

66.00 
bl.50 
40.5C 
46.5(; 
5Q.5C 

56.5C 
51. 50 
43.50 
39.CC 
45.0C 

42.5C 
47.0C 
56.CiC 
51.0C 
57.0G 

50.5C 
43.50 
lb.OC 
24.0C 
u. !>C 

46.50 
32.50 
n .c.o 
43.5C 
51t.~O 
42.5C 

47.5t: 

45.50 
5u.oo 
53.00 
54.50 
;4.00 

55.CO 
44.50 
3t.50 
2Q.50 
36.00 

23.50 
28.50 
45.00 
50.50 
51.50 

4b.OO 
33.~0 
2€.5() 
2G.OO 
1 i:i.oc 

ie.50 
34.00 
30.00 
2c;.so 
11.50 

12.00 
21. (;Q 

'1.~o 

-2.50 
t.50 

32.45 

* INDICATES PARTIAL VALUfS 
** INDICATES HISSING CATA 

35.50 

"'·5~ 
4o.50 
49.50 
32. 50 

3t". 5 0 
36.50 
38.0C 
"7. I)(, 
42.50 

zq.oo 
36.50 
11. 00 
1.00 

23.JO 

s.oo 
z.oo 

21.0l! 
27.5C 
27.50 

28.50 
20.50 
20.oc 
23.00 
32. 50 

30.50 
Zit. 50 
23.00 
21.uo 
3l.OO 
lit. 00 

••• INCICATt~ TOTAL ~C~T~'S DATA ~ISSING 
f JNOICATES ESTIMAlEO ~ALLE 

f 
7 
8 
c; 

10 

11 
12 
u 
l't 
l~ 

lt 
17 
16 
l '1 
2 c: 

21 
Z2 
23 
2'4 
2~ 

u 
21 
2~ 
zc; 
3Ci 
31 



STATION NU. it8B7C C.:•~Pflt WR AP ( P'l.O VE 0 1 " ll f S JN 1~~0) 
lATITU~F ltl-55-~0 LC~GITUOE 10~-2~-oo HEVATION 5318.00 Ft ET NATH .. A COUNTY 

Sfl/4-Swl/4-S-l/4 SECTION 17 TOWNSHIP 34N RANGE eow bTH P.H. 
NOAA IS Tl-iE DATA SOURCE ( p) DRAINAGE BASIN CC10E ll'tlCllClO 

APR 1l 1975 
HOU~LY PPECIPJTATION I NCl-4E S 

DAILY 
DAY 1 2 3 4 5 6 1 e 9 10 11 12 13 14 15 16 17 18 iq 20 21 22 23 Zit TOTAL 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1 .01 .01 .01 .c1 o.oo o.oo o.oc o.~o o.oo c.oo o.oo o.oo .01 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo .05 
2 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oc c.oo o.oo o.oo o.oo o.oo c.oo 
3 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oc o.oo o.oo o.oo o.oo 0.-00 c.oo 
~ o.oo c.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo O.OO o.oo o.oo O.OO o.oo O.OO o.oo O.OC o.oc o.oo O.GO O.OO o.oo o.oo 
5 o.oo o.oo o.oo c.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oc o.co o.oo o.oc o.oo o.oo o.co o.oo o.co c..oo 

6 o.oo o.oo o.oo c.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c.oo 
1 o.oo o.oo .01 .01 .03 o.oo o.oc o.oo .01 .11 .11 .03 .oz .03 .01 .01 .05 o.oo o.oo .01 o.oo o.oo o.oo o.oo • 41t 
8 o.oo o.oo o.oo o.oo o.oo .01 o.oci o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oc o.oo o.oo o.oo o.oo o.oo .01 
9 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c.oo 

10 o.oo c.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo .01 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.cc c.oo o.oo o.cu o.oo o.oc .Cl 

11 o.oo o.oo o.oo c.oo o.oo o.oo o.oo .01 .01 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c.oo o.oo o.oo o.oo o.uo .oz 
12 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c.oo 
13 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c.oo o.oo o.oo C.GO 
H o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c.oo o.oo o.oo c.oo 
1' o.oc c.oc o.oo c.oo o.co o.oo o.c,o o.oo o.oo o.oo o. 00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.cc o.oo o.oo o.oo o.oo o.oo c.oo 
16 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c;,.oc o.oo c.oo o.oo o.oo c.oo 
17 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo .01 .19 .06 .01 .01 .01 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo .29 

....... 18 o.oo .01 .01 .02 o.oo o.oo o.oo .01 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oc o.oo o.oo o.oo o.oo o.oo .05 
I 19 a.oo c.oc o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c.oo 

...... 20 o.oo c.cc o.oo o.oo o.oo o.oo o.co o.oc o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo .10 o.oo o.oc c.oo o.oo o.oo o.oo o.oo • 10 lt.> 

21 o.oo o.oo o.oo G.oo o.oo o. 00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c.oo o.oo o.oo o.oo c.oo 
2Z o.oo o.oo o.oo c.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
23 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo e;.oo c.oo 
24 o.oo o.oo o.oo c.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo ci.oo o.oo o.cc c;.oc o.oo o.oo o.oo o.oo o.co 
2' o.oo c .oc o.oo c.oo o.co o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c.oo 
26 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oc o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c;,.oo o.oo o.co o.oo o.oo o.oo o.oo o.oo 
27 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oc o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c.oo 
28 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo c..oo c.oo o.oo c.oo o.oo o.oo c.oo 
29 O.O<l G.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oc o.oc o.oo o.oo o.oo c.oo 
30 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o. 00 c.oo o.oo o.oo c.oc 
31 

MONTHLY TOTAL • .97 
"AXIMU" AMOUNT IN ONE O.AY • ·"" DAY • 7 
MAXIMUM AMOUNT IN ONE HOUR . .19 DAY • 17 HOUR • 10 
NUH~ER OF EVENTS IN ~ONTH • 33 

• INDICATES PARTIAL VALUf;S 
•• INDICATES '1ISSING OATA 

••• INDICATES TOTAL DAY'S DATA MISSING 
T INDICATES TRACE 

NEXT INDICATES VALUE ACCUMULATED IN NEXT DAY'S VAlllE 



STHiil,.. NO. Hu SQ CASPkR NATaONA COUNTY INT~RNA110NAL AIRPORT 
LATITU~f 42-,5•00 LONGITUDE 106-28•00 ELEVATION '3U.OO FFET lilAUOt.A CCUNTY 

~W1f4-SWl/lt•NWl/lt SECTION 17 TOWNSHIP lltN t&MGE eow UH '·"· WRRI IS T~E D•TA SOUPCE CP) O~AlNAGE 8ASIN CODE 1411Gl00 

HOURLY CLIMATE VALUES FOR ~ELATIVE HUMIDITY PERCENT 

NOV 1978 
OHLY 

DAY l 2 3 ~ 5 6 1 8 9 10 11 12 13 l't 15 16 17 18 }q 20 Zl 22 23 24 AVE on 
••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1 60 67 51 35 23 33 49 51 4~ 1 
2 51 55 46 30 25 36 43 65 44 2 
3 67 73 65 34 Z6 29 51 43 49 3 
4 47 37 3't 31 16 20 36 3't 32 4 

5 43 4f' 41 36 35 39 55 t6 4fl 5 

b 65 65 47 28 18 24 34 '39 40 6 

7 36 33 3't 26 23 23 23 23 28 7 

8 Zl 24 27 22 19 18 21 23 22 8 

9 27 78 73 68 76 82 78 78 70 9 

10 Pl RO 80 77 73 80 u 83 79 10 

11 83 83 80 77 77 81 84 84 81 11 
12 84 92 88 84 81 85 88 81t ~6 12 
13 84 84 74 68 62 73 83 91 77 u 
14 87 75 87 70 60 77 77 84 77 H 
15 77 67 71 65 60 60 71 n fl7 u 

....... 16 65 62 60 66 58 55 60 t:O 61 lb 
I 17 62 62 68 64 59 61 66 66 64 11 

I-' 18 66 92 88 81 72 78 91 92 83 18 
~ 

19 87 <n 81 80 70 79 H 83 ez l'J 

20 83 P! u 73 67 13 60 71:, 77 20 

21 76 84 88 71 63 88 81 100 81 21 
l2 100 100 8'9 49 57 70 67 75 75 22 
23 78 69 69 59 4~ 28 56 72 t>O 23 
24 7' 75 69 64 55 72 92 eo 73 24 
25 92 en 88 72 85 88 84 88 at 25 

Z6 88 Q6 88 88 78 92 92 84 88 26 

27 71 84 81 75 78 62 74 65 74 27 
28 6!t t!O 72 1Z 67 82 84 eo 13 28 
ZQ 68 71 60 61 69 69 75 flQ I 6f\ 29 

30 69 75 Al 64 57 AZ 78 78 73 30 

31 31 

OERAGE FOP NOV 1978& 65.35 

• INDICATES PARTIAL 'IALUES 
•• INDICATES MISSING DATA 

••• INDICATES TOTAL DAY'S DATA HISSING 



MONTHLY 

For those times when only monthly summary values are needed, 

MONTHLY computes monthly values from any climatic data except wind 

direction. The total will represent total or mean values, depending 

upon the parameter. For example, monthly precipitation will be printed 

as totals, monthly temperature as mean values. Also computed are annual 

summaries, and three sets of statistics, including mean and standard 

deviation for: (1) all months with at least some data, (2) complete 

months only, and (3) complete years only. 

For each request, the user should specify: 

data file: 
daily 
6 hour 
hourly precipitation 
1,3 hour 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

date range (unless all data are desired) 

parameters desired 

conversion units: 
centimeters 
degrees centigrade 
kilometers 
knots 
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STAT10~ NO. 240B9 CASPER NATFONA COU~TY INTERNATIONAL AlRPORT 
LATITUnf 42-55-00 LONGITUDE lOb-28-00 ELEVATION ~33e.cn FffT NATP[~A CCUNTY 

SWl/4-SWl/4-NWl/4 SECTION 17 TOWNSHIP 34N RANGf SOW 6TH P.M. 
~RRI JS THE DATA SOURCE (P) DRAINAGE ~ASIN CODE l4ll01DO 

MEAN MONTHLY VALUES FOR 1Q55 - 1975 
ORY BUL8 TEMPER~TURf OFGPFFS ~AH~ENHEIT 

YEAR 

1955 
1956 
1957 
1958 
1959 
14b0 
1961 
19bl 
1963 
l'J64 
1%5 
1966 
1%7 
1968 
1969 
1970 
1971 
l'H2 
l<H3 
1974 
1975 

JAN 

23.1?• 
21.oz 
16.59 
28.08 
24.73 
23.11• 
Z8.4Q 
lb.2Q 
14.13 
24 .15 
3C.?f' 
23.04 
27.14 
24.?2 
2tJ.cn 
2 3 •Pf: 
25.56 
ltl. 41 
19.83 
19.Bb 
zz .11 

I= ER 

?.l. 07 
23.fi4 
32.ll 
30.Q? 
23. !''5 
lfl. f.l 4 
3(.94 
27.02 
32.40 
21.QO 
2?.Q? 
2~.01 
27.85 
29.7~ 
2f.Q6 
32.06 
24.87 
Zf1 

• 75 
24.<13 
21.q5 
2z.z9 

26.34 
33.27 
34.51 
2~.43 
3Z.50* 
32.<18 
3fi. l,. 
?Q.7~ 

34.Qf, 
25.4f 
21. l ~ 
36.47 
3'l.54 
3~.51 
27.135 
?7.9~ 

31.H 
"fl. ?.O 
3 z. 7'5 
3h.09 
29. ()jl. 

All MONTHS ~ITH AT LEA~T SO~E OATA 
MEAN 23.lQ+ 26.5Q 31.85• 

SJOEV 4.34 4.00 4.46 
N 21 21 :?1 

All COMPLETE M~NTHS 
Mt AN 23.lQ 2~.5Q 

STOEV 4.57 4.00 
N JQ 21 

All COHPLETf YFARS 
HEAN 22.7~ 27.31 

STOEV 4.~3 ?.46 
N 17 17 

MA~IMUM DAILY VALUE: 
MINIMUM OAILY VAL~E: 

31. fl? 
4.5~ 

20 

Ai>R 

43.13 
39.ij4 
38.30 
3Q.~O 

41. 77 
44.75• 
40.44• 
4t-.l3 
42.30 
3Q.38 
45..32 
38.73 
42.32 
37. 60 
46.b5 
37. 23 
4u.61 
42.13 
35. 87 
43.07 
37.40 

4l.J9• 
3.05 

21 

4C.76 
3.22 

17 

MAY 

54.66* 
55.21 
51.01 
59.17 
50.30 
54.55• 
~3.77 
54.04 
55.28 
5 3. 1e 
lt9 .t:Q 
56.48 
't8.2Q 
47.67 
55.ZO 
52.61 
4Q.25 
51.35 
51.19 
51.32 
48.QQ 

52.58• 
3.01 

21 

52.35 
3.oa 

lQ 

52.39 
3.21 

17 

JUN 

SQ.51 
641.91 
61.03 
62.99 
t7. z l• 
64.60 
f;6.69* 
61.42 
64.69 
tO. 7f' 
5Q.63 
61.92 
57.99 
60.16 
56.58 
62. 7Z 
64.13 
64.34 
62.94 
65.21 
56. 71 

62.06 
3.16 

17 

21 JUN1 1970 
14 JAN, 1972 

JUL 

74.26 
11.01 
72.57 
65.49 
71.48+ 
12.18 
70.58 
68.05 
72.52 
74.64 
69.36 
75.19 
68.95 
68.90 
71.15 
70.99 
67.24 
65.69 
68.25 
12. 65 
72.53 

70.68• 
2.76 

21 

70.64 
2.83 

20 

70.30 
z.a1 

17 

AUG 

73.05 
67.22 
70.53 
71.62 
71.28 
68.62 
72.24 
68.12 
70.46 
b6. 73 
66.61 
6E:.39 
68. 92 
64.61 
72.06 
12.10 
11. 52 
67.06 
70.74 
64.08 
6fl.26 

69.19 
2.66 

21 

SEP 

60.47 
61.23 
56.32 
b0.35 
5f.I .64 
60. 31 
50.99 
58.01 
63.66 
5t.31 
47.25 
f.11.26 
60.16 
56.21 
63.45 
54.03 
53.45 
5t.oo 
53.77 
53.43 
56.Z9 

57.13 
4.15 

Zl 

57.J.3 
4.1~ 

21 

57.12 
4.23 

1 7 

OCT 

50.05 
50.33 
45.84 
4Q.35 
43.flb• 
47.\)8 
44.4q 
50.4(1 
53.82 
47.03 
50.n 
44.70 
48.03 
47.72 
37.42 
40.87 
41.96 
43.£4 
47.79 
47.51 
47.02 

46.6?* 
3.81 

21 

46. 77 
3.85 

20 

4f. 70 
4.0fl 

17 

NO\/ 

Zf:.. 5 H 
30.54 
zq.zq 
3". 3 4 
3C.ea 
33.t7 
30.4Q• 
39.47 
3Ei.12 
32.0~ 

3<1.28 
~t:.C7 
:31.50 
32.22 
3li. ~f 
34. !: 4 
31.12 
30.33 
32.e9 
34.13 
32.2fl 

33.19 
3.ZB 

20 

33.t9 
3.07 

17 

f INOICAf ES ESTIMATfD VALUE 
* INDICATES PARTIAL ~blUES 

** lNCICAltS M15S1Nf. P~lA 

DEC 

21. 73 
za.t1 
32 .55 
2e.qe 
31. 35 
25.93 
22.14• 
Hi .34 
2 5. lt3 
24 .en 
3Ci.ll 
25.9l 
iq.14 
20.42 
28.15 
25.50 
23 .76 
l ~ .1 r; 
27.44 
24.79 
zc;.za 

Zl:l.25* 
3 efl7 

?l 

P£:RCf-NT 
ANNllU IJF p.1EAN 

45.0l* 
46.4~ 

45.05 
4~.6~ 

45.4t• 
4r;.M!* 
4S:,,.6t* 
45.75 
47. 31 
43.Q3 
4 4. 4 '7 
45. :n 
44. 73 
43.~4 

4 5. 75 
44.oO 
43. 71 
43.63 
44.03 
45.00 
43.7t 

45.ot-• 
l.J5 

7-] 

44.Q7 
lel5 

17 

44.~7 

) • p 
17 

** l(.;3.lt-
9~.Q6 

1CJ3.47 
•• •• •• 

101.52 
hl4 .C1P 

Q 7. 4 .. 
Q 8. f. Ei 

101.92 
Q9.2!: 
Q7.2F 

101.52 
Q8.<H 
qf>.Q9 
qt.Al 
(n. 10 
qQ.8!1 
Q7.10 



PLOTCLL 

PLOTCLL plots climate stations by location. The retrieval can be 

specified in terms of latitude-longitude or township-range. Overlap 

points can be generated to prevent the overprinting of data from 

adjacent stations. Using a larger scale or the small print size can 

also reduce overprinting. 

The plot styles are: 

Style 1. type of data available (daily, 6 hour, hourly 
precipitation, 1,3 hour) 
station number 

Style 2. number of months or years of data available 
station number 
mean value of parameter 

Style 3. number of months or years of data available 
station number 

Style 4. 

Style 5. 

maximum value of parameter 
minimum value of parameter 

number of months or years 
station number 
mean value of parameter 1 
mean value of parameter 2 

number of months or years 
station number 
maximum value of parameter 
maximum value of parameter 

of data available 

of data available 

1 
2 

Style 6. number of months or years of data available 
station number 
minimum value of parameter 1 
minimum value of parameter 2 

Style 1 cannot plot the location of daily climatic stations with 

stations from the other data files. 

For styles 4 through 6, the parameters specified must be from the 

same data file. The number of years of data is plotted for daily 

climatic data; the number of months of data is plotted for 6 hour, 

hourly precipitation, and 1,3 hour data. 

7-17 



PLOTCLL (continued) 

To prevent overprinting data from adjacent stations, the program 

can combine the data of these stations and plot instead an "overlap 

point," whose position is the weighted average of the points it 

replaces. 

Overlap points can optionally have the following printed beside 

them for each style: 

1. nothing beside overlap point for style 1 

2. mean value of parameter for all stations represented by point 

3. maximum value of parameter for all stations represented by 
point 

4. mean value of parameter 1 for all stations represented by 
point 

5. maximum value of parameter 1 for all stations represented by 
point 

6. minimum value of parameter 1 for all stations represented by 
point 

For each plot, the user should specify: 

style of plot 

scale of plot 

whether overlap points are to be created, and what to print 
beside them 

data file, or files for style 1 

retrieval method and value range: 
latitude-longitude 
township-range 

source organization (unless all are to be used) 

date range (unless all are desired) 

first and second parameters, as applicable 

print height (.1 or .06 inches) 
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SCALE -- 1 · 24000 

POINTS PLOTTED REPRESENT 
~ DAILY CLIMATE STATION 
A 6 HOUR CLIMATE STATION 
+ HOURLY Pf<EC IP ITAT ION STAT! ON 
x 1,3 HOUR CLIMATE STATION 
~ Oft IL Y CLI MflTE, HOURLY Pf~EC IP. 
+ 1,3 HOUR & 6 HOUR CLIMATE 

@] N OVEF~Lf1P PO I NTS 
(N=;:." FOR MORE Tllf-IH 99 POHJTS) 

....... VALUES PRINTED ARE I 
I-' 

LINE 1 \.0 

STATION NUMBER 

31 DATA POINTS ARE REPRESENTED. 

41. 23. o· 
106. 15. o· *403910 

if) 

w 
I-
~ 
:;-~: 
t--i 

~ 

0 
..--! 

II 

~ 
(_) 
1--l 

I-

LLJ 
D 
::J 
I- Ll1 
1--1 

I-
a= 
_J 

41. 20 · o· * 10s. 1 s · o· 

41. 23 I o· * 106. 12' o· 

+ 48112~ 

+ 461128 

UJ 

*4B6aso o· 41. 20. 
10s. 12 · o· 

LONC-ITUOE (TICI< = 10 MINUTES) 



STORM 

This program summarizes storm events from hourly precipitation data 

for a specific station and year range. A precipitation occurrence of 

one hour or longer constitutes a storm. For each storm, the occurrence 

date, beginning hour, duration in hours, total amount of precipitation 

and average intensity (inches/hour) are computed and printed. Missing 

values and trace values are assumed to have a value of zero. 

In some cases, it may be preferable to analyze the storms that 

occur during a portion of the year (e.g., April through August) rather 

than the entire year. For those instances, an option exists to analyze 

any month range (inclusive) within the year. 

For each request, the user should specify: 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

date range (unless all dates are to be used) 

month range (unless January through December is to be used) 

units of measure (inches or centimeters) 
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STATICN NO. 401570 CASPE~ W~ AP (MQVfD 7 MJLE~ I~ lQ~O) 
LATITUOE 42-55-00 LONGITUOl 106-28-VC ElfVATION 533f.O~ Flll NATPC~b COLhTY 

SEl/4-S~l/4-SWl/4 SECTION 17 TOW~SMJP 34~ ~ANff eo~ ~TH P.M. 
~OAA IS THE OAlA SOllRCE (P) DRAINAGE P.ASlN CODE l14101CO 

STORM SUMMARY FOR HOURLY PRECIPITATION VALUF.S 
MAY 1972 - JUL 1Q72 

Bf ~lNhlNG BEGINNING DURATION Ap.tOUNT 
IN INCHES 

I NTENS ITV 
INCHESIHOl!Q DATE ~OUR IN HOURS 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
6 M!Y }Q 72 6 4 • os .01 
t MAY }Q72 11 1 .01 .01 
7 MAY lQ72 lA 4 .07 .02 
p Pl'AY lQ 72 Hi 1 .04 .04 
e "'A y 1Q77 18 2 .03 .oz 
8 MAY 1972 21 l .01 .Cl 
q MAY 1972 20 7 .zi .03 

10 MAY 1Q72 e 1 .01 .01 
10 MAY 1Q72 13 z .c 5 .03 
10 MAY l<HZ 16 l .01 • 01 
10 MAY icn2 20 l .oz .oz 
11 MAY 1972 10 1 • C•l .01 
11 MAY 1972 lQ 2 .o5 .03 
13 MAY 1972 4 1 .05 .05 
}Q MAY 1972 14 z • ] l .ot 
]Q ""AY 1972 21 1 .02 .02 

1 JUN .lQ72 22 1 • "l • 01 
2 JUN 1972 21 3 .zz .01 
3 JUN l<HZ 19 z .cz .01 
4 JUN H72 1q 6 .2E• .04 
5 JUN 1972 3 l .01 .01 
5 JUN l <il7 2 5 4 .oa .02 
7 JUN ]972 16 2 .v4 .02 

lP JUN 1Q72 22 2 .o 3 .02 
}Q JUN 1q1Z 6 1 .01 .01 
n JUN 1972 10 3 .oq .03 
?3 JUN 1972 lb l .03 .03 
25 JUN lQ 72 15 l • (13 .03 

2 Jill 1H2 2 1 .01 .01 
2 JUl 1Q7Z 5 4 • Ci 5 • 01 
7 J lll 197' 14 1 .01 • 01 

20 J llL 1972 18 1 .~4 • 54 
27 J lit lQ 72 20 2 .28 .14 
31 JUL 1972 7 4 .11 .03 
31 J lJ L 1972 21 2 .04 .02 

NO MISSJN(.; OATA HIH fNCOUNTFP fO 

ASSUMPTIONS: 
( l) MISSINf- OATA ANO TQACt VALlltc; ARE ASSUMl-D TO HAVE A \IAlUE Of 2FQO. 
( 2) \IALl.JtS OISPLAYfO MAY pcp1n:si::~q A~ ACCCMULATH1N (if P~ EV IOl!S ~.ALUES. 
(3) IN THr EVENT AN !CCl!MULATE('l VHUE IS DETECTED, lHE BEG INNING HO IJ R 

OF THE STORM rs GIVffll ~y THE HOUR ACCUMULATION BEGAN. 
( 4) IF A STORM WAS OFTHHO JN T~E GIHt- DATE r.>A,...GE BUT BF GAN IN A 

MONTH NOT PEOUESTFP, tT I5 AS StMtr THH THF STOPM ACTIJHL Y PHAN 
DUI< JN('. THF FJPq HOl•P nF HH" GlVH. [•AH RANGE. 



WIND ROSE 

Prevailing wind patterns can be difficult to discern from tabular 

data. This program plots a windrose which graphically presents this 

information. Two tables of wind speed classes versus direction depict 

the percent of time wind speed is within a range and the percent of time 

it is below four values. Wind data are computed for a range of months 

over a range of years. 

For each plot, the user should specify: 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

year range (unless all dates are to be used) 

month range (unless all months are to be used) 

units (mph or kph) 
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WNW 
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NNW 
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C ALP4 

TOT 

HHluN NO. 24089 CASPER NATRONA COUNTY INTEWhATIONAL AIRPORT 
LATJTUOF 42-55-00 LONGITUOt lOb-ZA-00 Elf VATI ON ~33P.OO Ff ET 

SWl/4-SWl/4-NWl/4 SECTION 17 TOWNSHIP 34N RANGE BOW bTH 

00-04 05-09 

.2 z.4 

.2 4.3 

.z 2.1 

.1 1.7 

.3 z.q 

.1 1.1 

.2 1.0 

.2 i.z 

.1 1.0 

.z z.1 

.z 2.9 

• '3 4.7 

.4 6.0 

.2 2.0 

.1 2.1 

.3 3.3 

o.o o.o 

1.7 o.o 

5.1 40.8 

WRRI IS THE DATA SOURCE (P) DRAINAGE BASI~ COOE 

CROSS-CORRELATION OF ~IND SPEED AhD DIRECTION 
FROM HAY TO OEC FOR 1970 TO 1978 

PERCENT OF TIME WINO IS WITHIN CLASS SIZE 

10-14 

.9 

2.1 

1.1 

.e 

1.6 

.5 

.2 

.2 

.3 

2.6 

3.8 

4.lt 

3.0 

.7 

.~ 

.a 

o.o 

o.o 

23.6 

CLASS SIZE IN HILES PER 
15-19 

.3 

1.3 

. " 
.2 

.e 

.1 

.1 

.o 

.1 

3.1 

".1 

2.1 

1.6 

.5 

.3 

.3 

o.o 

o.o 

15.6 

Z0-24 25-29 30-34 

.2 .o .o 

.4 .1 o.o 

.1 o.o .o 

.1 o.o o.o 

.z .o o.o 

.1 .o o.o 

.o .o o.o 

.o o.o o.o 

.1 .o .o 

3.2 1.0 .3 

3.5 1.1 .4 

1.3 .4 .2 

l.o .3 .1 

.2 .o .o 

.1 .o .o 

.1 .o .o 

o.o o.o o.o 

o.o o.o o.o 

10.7 3.0 .9 

52920 HOURS OF DATA 
0 HOURS OF NO DATA 

52920 TOTAL HOURS 

HOUR 
35-3Q 40-44 

o.o o.o 

o.o o.o 

o.o o.o 

o.o o.o 

o.o o.o 

o.o o.o 

o.o o.o 

o.o o.o 
o.o o.o 

.1 .o 

.1 o.o 

.o o.o 

.o o.o 

.o o.o 

.o o.o 

o.o o.o 

o.o o.o 

o.o o.o 

.3 .o 

~UHhA· CCuNTY 
P.M. 
l'tlJClCO 

45-'tQ 50-UP 

o.o o.o 

o.o o.o 

c. (l o.o 

0. (l o.o 

o.c o.o 
o.o o.o 

o.o o.o 

o.c o.o 

o.o o.o 

.o .o 
0. (l o.o 

.o c.o 

.o o.o 

o.o o.o 

o.o o.o 

o.o o.o 

o.o o.o 

o.o o.o 

.o .o 



STATION NO. 24tur.9 CASPER NATRONA COUNTY INTERhATlONAl AIRPO~T 
LATITUOF 42-:5-CC LONGITUDE 106-28-00 HEVl\TJON 533f!.OO FEET 

SWl/4-Swl/4-Nwl/4 SECTION 17 TOWNSHIP 34N ~ANGE eow 
WRPI 

PERCENT OF 

IS Tl-IE DATA SOURCE ( p, ORAINAGf RASH~ 

FROM HAY TO DEC FOR 1970 TO 1978 
TIME 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

s 

SSW 

SW 

WSW 

w 

WNW 

NII 

NNW 

VAR 

CALM 

TOT 

WINO SPEED IS LESS THAN INDICATED 

AMOUNT IN MILES PER HOUR 
5 10 20 

.2 2.6 3.8 

.2 4.5 7.9 

.2 z.2 3.7 

.1 1.8 2.e 

.3 3.?. 5.6 

.1 l.Z 1.9 

.2 1.2 1.5 

.z 1.3 1.6 

.1 1.2 1.6 

.2 2.3 8.o 

.2 3.0 10.9 

.3 5.o 11.5 

.4 6.'t u.o 

.2 2. 3 3.4 

.1 2.3 3.2 

.3 3.6 It. 8 

o.o o.o o.o 

1.1 1.7 1.7 

'·l lt5.9 85.1 

52920 HOURS OF DATA 
0 HOURS OF NO DATA 

52920 TOTAL HOURS 
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INFINITY 

4.1 

8.4 

3.9 

2.9 

5.9 

2.0 

1.6 

1.7 

1.7 

12.5 

16.0 

13. 4 

12.5 

3.7 

3.3 

It .9 

o.o 
1.7 

100.0 

NATPONA 
bTH P.M. 

CODE 14lHlCO 

AMOUNT 

COUNTY 



WIND ROSE 
CASPER NATRONA COUNTY INTERNATIONAL AIRPORT 

FROM MAY TO DEC FOR 1970 TO 1978 

WJNDS VARIABLE 
PERCENT CF ftT Sl"EEDS 

Tl"E LESS Tlftl 
0.0 5 MPH 
0.0 10 MPH 
0.0 20 MPH 
O. 0 INF. 

CALM 1.7 PERCENT OF TIME 
NO WINDS GRERTER THRN 52. MPH 
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WINTER 

WINTER computes precipitation data for a particular station for the 

winter seasons (fall and spring) for a range of years. Fall and spring 

dates are uniquely defined for each station based on the latitude and 

elevation of the station. Specifically, 

Fall date 523.6 - .00686*E - 3.8299*L 

Spring date = -199.0 + .01012*E + 5.1413*L 

where: 

E elevation (feet) 

L = latitude (degrees north) 

These equations yield the seasons' Julian dates which are then converted 

to the Gregorian dates. The precipitation data between the two dates 

are then totaled to define total winter precipitation for the given 

year. 

The mean is computed for the range of years specified. Maximum and 

minimum values, standard deviation, coefficient of skewness and degree 

of kurtosis are computed based on the observed values (total precipita

tion for each winter) divided by the mean. The Kolmogorov-Smirnov test 

is applied to test the hypothesis that the data are normally distri

buted. For this test, a significance level of .10, .05, .025, .01 or 

.005 may be used. 

This program is being developed in cooperation with the United 

States Forest Service Experimental Station in Laramie, Wyoming. Addi

tional questions regarding theoretical assumptions should be ref erred to 

Ron Tabler, USFS Experimental Station, Laramie, Wyoming 82070. 
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WINTER (continued) 

For each request, the user should specify: 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

source organization (unless all are to be used) 

date range 

significance level for Kolmogorov-Smirnov test 
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N 
00 

LATITUDE ---- ... -.--
43-52-CO 

43-5?-CO 

43-51-CO 

43-51-00 
lt3-40-CO 

STATION NO. 486440 MOPAN 5~NW CMORAN 1911-1961) 
LATJTUOE 43-51-00 LONGITUDE 110-35-00 ELEVATION 67e9.00 FtET lfTCN COUNTY 

Nfl/4-NWl/4-NEll~ SECTION 19 TO~NSHIP 45N PANGE ll4W ~TH P.~. 
NOAA IS THE DATA SOUQCE (Pl DRAINAGE BASIN CODE 1723CCCO 

WINTER PRECIPITATION VALUES 

LONGITUDE ELEVATION FALL SPRING YEAR TOTAL PRECIP. pi; ECIF. IM EAt-

--------- --------- -------------- --------- ------------- ------------
ll0-35-00 67'tC.OO 5 NOV 5 APR 1950-1951 ll.66 .90 

1952-1Q53 10.56 .Bl 
19~3-l951t 9.78 .1~ 

110-35-00 fi798.00 1954-1955 8.93 • ti <i1 

1955-1956 19.5b 1.51 
110-35-00 6796.00 1956-1957 u.19 •. 94 

1957-1958 11.96 .92 
1958-1959 14.09 1.09 
l959-l9t-O c;.~1 .73 
1960-1961 9.14 .11 
1%1-l9bZ 14.25 1.10 
1962-1963 lC.24 .79 
1963-196/t 12.ZO .94 
1964-1965 u.10 1.40 
1965-1966 10.17 .78 
196€:-1967 14.05 i.ce 
l967-19f.8 11. 73 .'10 
l968-l<H:9 13.60 1.05 
1969-1970 12.67 .qe 
l 1HC-1971 19,51 1.~o 
197l-lq7Z 17.43 1.34 
lq7Z-1973 e.eo • F.-8 
l973-lq7't lE.5't left3 
1974-1975 llt.79 1.14 

110-35-00 6789.00 1976-1977 5.97 ,46 
110-'t3-00 6't7C.OQ 1 APR 1917-1978 17.t:3 J. 3f1 

SAMPLE SIZE I 26 
MEAN 12.96 

HIN IHUM .46 
MAXIMUM 1.5] 

STANDARD DEV. I .2fl 
COEFFICIENT OF SKEWNESS .35 

DEGREE OF KURTOSIS I 2.62 

KOLHOGOROV-SHIRNOV TEST 
PESlJLT FOR ALPHA . .005 I NOPHAL 



8. SNOW COURSE PROGRAMS 

The snow course data base contains data collected and published by 

the Soil Conservation Service. The file includes snow depth, water 

equivalent and snow density for snow course measurement. The header for 

each measurement site includes latitude-longitude, township-range, 

elevation, county, and drainage basin code, along with the SCS station 

number. The data consist of measurements generally made on or near the 

first of the month for January through June. Supplemental measurements 

are sometimes made in the middle of the months. 
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DATE SC 

This program prints the headers for the snow course measurement 

site and optionally the range of dates of the available data. 

For each listing, the user should specify: 

retrieval method and value range: 
latitude-longitude 
county 
drainage basin 
township-range 
station number 

whether just headers or headers and dates are wanted 
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*************••*~·*···········•*************************************************************•*••****~********~*¥*~***•••f·············· * • 
• 
* • 
• 

SNiH: COUPSf OHt 
Y£AO QA~GES OF OATA A~AllAqlf ON T~t 

WATER R~SOJ~CfS nATA SYSTE~ 

~Y(Ml~G ~ATER PESOURCES RESEA~C~ INSTJTUT~, Lb~AMIE1 ~y 

• • 
• • * • 

************************************••·················································~·············*···················•*••*········· 

()Ol 

I 
w 

~TATION ~O. lf OC~? A~PA~TRE LAKE SNO~ COU~SE I~ NORTH FLATTE ~IV~R ~~SIN, SCS NQ. tH21~ 

LATlTlOE 4L-~2-(0 LDNGTTUOF 10~-23-0C ~LEVATlON 1C2~u.oo FlET U~KNOwN COU~TY 

i~CTICN Q TO~NS~l~ lfN PANGF ~Uw tTH P.~. (P) DRAINAGE ~ASI~ CODE COOOOOLC 

i 0 7 ~ - l <, ., f, 

STATILN ~o. 1~0(03 CASPEQ ~nuNTAl" PILL(~ ShOW COU?S~ IN NGRTH PLATTf ~IVER 8ASIN1 ~o. 

l A T IT l 0 f c J - ~) 0 - ( ) l n N G IT lJ n F .)- 0 o- 0 0 F LE v A TI 0 N 7 % 0 • ( 0 F- HT u N KN 0 w N c 0 u N T y 
5f~TICN 0 rn~~~YIP ~ PANG~ v P.M. (P) ORA!NAG[ ~AS!~ COCf 000000~0 

SlAll(~ fl.G. 1~rr04 RnTTl~ CPF~K S~JW CQUQSE lN NORTH PlATTF RIVfR AASJN, scs NO. bHf 
LAl lTLL'r 41-11-l J LONGTTunr lC·t-:i:::-;)c,; FLEIJATION ~7Co.oo FHT U~kNO\.vt-J COUf\TY 
~fCTILN 1? TUWN5~IP J6~ RAN~F P5~ 6TH P.M. (P) ORA!~AGE BAS!N CODE ~OOOOOtC 

STATlCN r-.;n. lf,(l((l": pm~Lll:-P SNr:'~ CQUl<Sc It-. NOKTH PLATTE RIVER 8ASIN1 scs t-0. 5Gl 
LATITLCf 4'-?3-(Q LONGilUOf 1U5-~3-JO ELEVATION 7Zec.oo FEET U~KNO~N COUNTY 
SlCTICN 1c rrw~S4I~ 30N Q~~GF 75~ 6TH P.M. (P) ~~AINAGE 0ASIN COOf o~oooouv 

STATl(N t-.n. ltCtOf. ritlfl< r~i:fK SNL.J'toi COU~Sf IN NlJRTH PLATTE RIVE!:! HSit.., SC~ NO. 5C.3 
LATJTlOi 4?-~f-00 L~~GJTuoc 10~-5b-OO Elf~ATIO~ 7900.GO l=EET UN~NQWN CGUNTY 
S~CTIC~ ~ TOWNS~IP 30N OA~G~ 76~ 6TH P.~. (~) CRA[NAGE ~AST~ ~GDf O~OJOCC~ 

S T A 1 l f:i t-. ~ ll • :. ~ ,: C ~1 7 .I 'J f iJ q I r- i.; l ~ I\ I~>' C ~J l i< ~· E I I\ ~• IJ P 1 H P l A l T E ~ [ \; t. :.; " A 5 I f\ , S C ~ N U • '; J 3 7 
LATlTlJU 4;-:q-() tn~'.r.JTun~· J(i5-?2.-J( Flh'AllfJN lCt)~j:J.c.:.: H!=T LIH,.,,Ow~. C(IUf\Tl' 
SECTir~ ?~ T8~~s~1P 7N ~6NGF 1t~ lT~ p.~. (µ) ~RAl~AGE HASIN corE (0~0000L 

) 1 A 1 l C ~J ~ L1 • l /-:CC ') '1 :- t< <. Pi- 1,; "' , l' ~: T;:. J ~. S ~; t-:"' C '~ t; Q St l t. N 'J ~ Th ~· L t T T ~ r:. 1 V f. r; µ ~ S l f'._ , r ::; ~· 1 .. • t b i lo' > 

l A T IT lJ r E 4 ? - " 4 - ( n U."' r IT I• n l I V-.- H - _, c l- 1 !: \I H HJ r..: 7 8 '.' 1.'1 • Cc! F H; T 'I~. t< t-.. . J ~ "- C 1~ !\ Tf 
5 E r T I C N ? 1 T r .J "' (. :-11 :J :i ? t-. 0 ~ ~ r. i: 7 ..; ~ ,_ T 1-1 P • I" • I P > r1 rl h I ill t\ ( r ~ t\ ~ l ~i CI Jr_ i •-· r · ! t. \ t. 

~ : I' .. - ! ''. M'.., 



LISTDATASC 

This program prints the snow course data in a 3-table format. The 

first table contains snow depth data, the second water equivalent data, 

and the third snow density data. In each table, the date of the first-

of-month measurement is printed above the measured value, and the day of 

any supplemental data is printed above that value. Annual maximum 

values are also printed. Statistics consisting of maximum, mean, 

minimum values, and standard deviation are optionally available. 

For each request, the user should specify: 

retrieval method, and value range: 
latitude-longitude 
county 
drainage basin 
township-range (6th p.m. in Wyoming only) 
station number 

date range (unless all are to be used) 

whether statistics are also to be printed 
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00 
I 

\.J1 

JANU/.RY 
Fl"ST 5J?P. 

YEAR DATE ry4y 

1972 HN 4 

1973 JAN 3 

1974 JAN 4 

1975 OfC 31 

l97t:- N.C 30 

1977 JAN 5 

N 
11AX 

HEAN 
111 N 

S DEV 

36. 

3f. 

30. 

33. 

28. 

24. 

6 
31::. 0 
31.5 
24.0 
~.2 

JANUH'Y 

17 

FI-<ST SU"?• 
YEAR OATt DAY 

1972 JAN 4 17 

1973 JAN 3 

1974 J~N 4 

1975 c~c 31 

1976 CEC 30 

1977 JAN 5 

t
MH 

HE:Oi 
MIN 

t. 0 

~r~TIQN ~a. 16000~ CASPE~ ~JUNTlI~ ~~aw cou~se IN NORTH PLATTE RIV~' AA5IN. scs NO. ~~lMD 
L~TITUOE 42-44-00 LO~GITUO~ 106-1~-oo ELEV4TIQN 7850.00 FEET UH~~~~~ ClUNTY 
s~:rraN 21 TQ~NS~IP 32N RANGE 71W 6T~ P.M. (P) DRAINA~~ ~A~t~ c~o~ 1~000000 

Hd l 

FE 3 2 

JAN 30 

FEd 3 

JA~ 30 

H~ 25 

3~. 

3 7. 

J 7. 

,, 
4~.o 
35.3 
~4.0 
6.Z 

14 

SNnw COURSE OAT' I DE'TH QF SNOW (tNC~~S) 

"'Af<CH APIHL MAY' JUN~ 

FI~ST SL'»P. FPST SUPP. FIRST SUPP. ·F}QST Sll"P• 
OAT~ OAY DHE OH DH'::. OAY IJATE IJAY 

Fr-8 29 15 ~AR 31 14 .APP 28 17 
4~. 40. 44. 5?.. 53. 59. 42. 

M4P 30 M'Y 2 15 JUN 4 

1 
41:3. 0 
48.0 
48.0 

FE l 27 

FEd 26 

F'=9 28 

FfB 28 

52. 

43. 

39. 

6 
52.0 
42.5 
36.0 

5.6 

1 
44.0 
44.0 
44.0 

Ai>R 1 

APR 1 

MAR 31 

MAR 30 

11. 

42. 

54. 

77. 

6 
11.0 
57.3 
42.0 
13.7 

1 
53.0 
53.0 
53.0 

119. 84. 
AP~ 30 14 

60. 41. 
APR 30 

52. 
AP~ 30 

54. 

45. 

b 
119. 0 
64.0 
45.o 
21.1 

3 
~4.0 
55. 7 
41.0 
24.5 

JU~ 1 

5 3. 

30. 

o. 

3 
53.0 
21.1 
o.o 

?6.6 

11~. 
AOO 30 

60. 
~ p P. 1 

PR 30 

"H 30 
77. 

6 
119. 0 

71). 5 
54.0 
25.? 

5TATI1N NO. 160008 CASPFP ~3U~TllN 5~1W COURSE I~ ~DRTH PLATTE RIV;R qA~IN, SCS N~. 6~1~~ 
L~TITUOr 42-44-00 LONGITUOt 106-1~-oo ELc~ATIO~ 7e50.oo FEET UN~NOWN C1UNTY 
s~crro~ 21 TOWNSHIP 32N RANG~ 7~~ 6TH P.M. (P) O~AINl\Gf ~ASI~ cno~ ooooooco 

i.:eaw~~Y 
Fl~ST SUPP. 
).AT1: DAY 

Ff:~ 1 14 
10.~ 12.5 

ViJ 2 
11 d 

JA 1~ ?O 

~. ') 

l l • ') 

~. i 

". 3 
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l~.~ 

1 2. I) 
1?. "; 

s~ow COURSE DATA I WATE~ EQ~IV4lFNT (!NCHrSJ 

MAPCH 
FIF?ST SIJDP. 
OH!: DAY 
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12.1 12.6 

FE 1 2? 
13.0 

~r;3 27 
13. 7 

F~ 'i 2 j 
10.8 

!=f.i:\ 2a 
12. '.) 

6 
l 'l. 7 
11. 0 
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P.6 
1 ;>•A 
12.~ 
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DATE OAY 

~4R 31 14 
1'5.0 16.Q 
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2·) .1 

AO» 1 
13.4 
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1?. ·~ 
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1?. rJ 

~\~ 30 
14.5 

6 
~). '3 
l 4. iJ 

1 ~. q 
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u-. q 
i- • 0 

lf.. 9 

MAY 
FI~ST SUPP. 
DAH DAY 

APR 29 17 
lfl.2 16.f' 
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3'5.f. 32.0 
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22.1 15.6 
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lt-.e 

AP~ '3 :) 
1 Ii• F.'.· 

~;>Q 2 ~ 
16. 7 

6 
35.'? 
21.4 
l ':>. 7 

7. "l 

~ 

3~.o 

n.r;. 
l c.. 6 

) . I 

J'J~=, 

FIPH SU 0 P. 
OAT':: HY 

JUN 4 

JU~ l 

2 2. 1 

~. l 

". 0 

1 
?2 .1 
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1' 1 

A'INUAL 
"14 y 
ouc 

35.7 
~., Q 3 ('I 

2?..0 
40Q ?O 

16. 1 
A0 r: 30 

l '3. 7 
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'3 5. 8 
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9. RESERVED FOR FUTURE USE 
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10. MAGNETIC TAPE OUTPUT OPTIONS 
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TAPE 

TAPE writes the data requested to a tape in the format that the 

data are stored on the WRDS. Data from any or all of the data bases can 

be output to one tape. The tape is written in fixed length records, 80 

characters per record. The blocking factor is optional, and each data 

base is written to a separate file on the tape. The program outputs 

surface water data, followed by water quality, well level, and finally 

climatic data. For each station retrieved, a header record is written 

to tape, followed by the data records for that station. The header 

record contains the station name, number, location, and other informa-

tion used to describe the station. 

TAPE retrieves data similarly to the LISTDATA programs for each 

data base. For each tape requested, the user should specify: 

data base(s) to access 

specifications as described for each data base's LISTDATA 

7-track (even parity) or 9-track (odd parity) 

556 or 800 BPI for 7-track 
800, 1600, or 6250 BPI for 9-track 

number of 80-character records per block 

EBCDIC or ASCII 

unlabeled or standard ANSI labels 
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11. STATISTICAL ASSUMPTIONS 

Some of the analyses written for the WRDS involve numerous statis

tical calculations and a few of these make intrinsic assumptions about 

the data. In this section we would like to explain the methods used in 

these programs, and specify any assumptions made, and any limitations of 

the programs. While we cannot guarantee the accuracy of reliability of 

any output from the WRDS, we do make every effort to use standard 

techniques in our progrannning and to correct any deficiencies when they 

are found. 
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The Estimating or Regression Equation 

For linear regression analyses, the estimating equation is given by 

y = a + bx, and for second degree regression analyses, the equation is 
c 

2 
given by y = a + bx + ex , where x represents the independent variable 

c 

(observed value) and y the dependent variable (computed value). The 

method of least squares regression analysis provides a means of 

determining the coefficients a, b, and c (for second degree) where the 

"line has been so fitted, that the sum of the squares of the y deviation 

from it is less than those from any other straight line. A curve fitted 

in this manner is usually considered by statisticians to be the best 

with which to estimate values of one variable when values of the other 

variable are known" (Croxton, pg. 393). 

For a linear fit, the coefficients are determined by solving the 

following normal equations simultaneously: 

where: 

Ey = N*a + b*Ex 

2 
Ex*y = a*Ex + b*Ex 

x represents observed values of the independent variable 

y represents observed values of the dependent variable 

N represents the sample size 

For a curvilinear fit, the coefficients are determined by solving the 

following normal equations simultaneously: 

where: 

2 ry = N*a + b*Ex + c*Ex 

2 3 Ex*y = a*Ex + b*Ex + c*Ex 

2 
Ex *y = a*Ex

2 + b*Ex3 + c*Ex4 

x, y, N are described above. 
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Standard Error 

The standard error provides a means of measuring the dispersion of 

the y values about the estimating equation. It may be interpreted as a 

measure of the dependability of the estimate yielding an approximation 

of the range within which values can be expected to fall if the distri-

bution is normal. It is computed as follows: 

where: 

I Ey
2 

- a*Ey - b*Ex*y - c*Ex*Ey 
N - KDEGREE - 1 

x represents observed values of the independent variable 

y represents observed values of the dependent variable 

a,b,c represent the coefficients of the regression equation 
(c = 0 for linear analyses) 

N represents the sample size 

KDEGREE = 1 for first degree (linear) analyses 
= 2 for second degree (curvilinear) analyses 
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Coefficient of Correlation and Coefficient of Determination 

The correlation coefficient provides a measure of the degree of 

relationship between the two variables being analyzed. The sign of the 

coefficient is the same as the sign of the second coefficient (b) in the 

estimating equation. The magnitude of the coefficient (always between 

-1 and +l) describes the degree to which the two variables are related. 

A correlation coefficient of zero indicates no relationship exists 

between the two variables. A correlation coefficient close to positive 

or negative one indicates the two variables are highly related. 

The coefficient of determination is the square of the correlation 

coefficient. The correlation coefficient is computed as follows: 

where: x represents observed values of the independent variable 

y represents observed values of the dependent variable 

N represents the sample size 
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Significance of b and Confidence Limits 

The significance of b is a measure of the degree to which b differs 

from zero. For small samples, the test statistic is given by: 

t =I NR*Ex
2 

- Lx*Lx 
NR * 

b 
SE 

This value is compared to Ta/2, where Ta/ 2 is the t-table value· for a 

given significance level (alpha) and degrees of freedom. For 

ltl > Ta/ 2 ' one can conclude that bis significant, i.e., that the 

accuracy of the formulated slope of the estimating equation is not just 

a chance occurrence. For ltl < Ta.12 , one can conclude that bis not 

significant and the formulated estimating equation has questionable 

predictability. 

Construction of confidence limits for an individual value of y, 

given an x value, provides an interval within which the y value may be 

expected to fall. The width of the interval is a function of alpha. 

The upper and lower limits of the interval are given by: 

where: 

1 
(NR*x - Ex)2 

. o NR 
+ NR + 2 

NR*Ex -Ex*Ex 

a,b represent the coefficients of the estimating equation 

x represents an observed value of the independent variable 
0 

x represents observed values of the independent variable 
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Significance of b and Confidence Limits (continued) 

Ta/Z represents the t-table value for a given alpha and 
degrees of freedom 

SE represents the standard error 

NR represents the sample size 
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Skewness and Kurtosis 

Skewness and kurtosis are measures that provide information 

describing two characteristics of a given frequency distribution, 

symmetry and peakedness. A normal frequency distribution is an example 

of a distribution symmetric about the mean. The skewness coefficient 

describes the symmetry (or asymmetry) for a particular distribution, 

whether it tends to "tail off" to the left or right. A skew coefficient 

of zero implies a symmetric distribution. A coefficient of less than 

zero implies a negative or left skewness while a coefficient greater 

than zero implies a positive or right skewness. Skewness is computed as 

follows: 

SK 
2 3 2 3 (N *LY - 3*N*LYLY + 2*(Ly) ) 

N*(N - 1) * (N - 2) * S 3 
y 

where: N = sample size 

y observed values 

Sy = standard deviation of the observed values 

Kurtosis is a measure of the peakedness of the distribution. It is 

intended to describe the scatter of observations close to the central 

value versus those at the ends of the distribution. The estimated 

kurtosis of a normal distribution is 3. More peaked distributions have 

values greater than 3, while flatter distributions have values less than 

3. Kurtosis is computed as follows: 

K = 

where: 

3 4 2 3 2 2 4 N *LY - 4*N *LYLY + 6*N*(Ly) *LY - 3*(Ly) 

N * (N - 1) * (N - 2) * (N - 3) * S 4 
y 

N, y, and S are described above. 
y 
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Kolmogorov-Smirnov One-Sample Test 

The Kolmogorov-Smirnov test is used to test the supposition that a 

set of observed data is drawn from an hypothesized distribution, e.g., 

normal, binomial, poisson, etc. To test for a normal distribution, the 

following procedure is employed: 

--Obtain the test statistic D: 

D = suplSCx) - F (x)I 
0 

where for each x: 

S(x) 
number of sample observations less than or equal to x 

N 

F (x) = P(O ~ Z ~ z) 
0 

where: z = (x - i)/cr 

x = sample mean 

cr = standard deviation of the observed values 

N = sample size 

(Note: z may be interpreted as the standard normal variate 
variable for a given observed value x. P(O ~ Z ~ z) 
is the area under the normal curve between 0 and z.) 

Reject the hypothesis that the data are drawn from a normal distribution 

at a given significance level, alpha (a), if D exceeds the 1 - a 

quantile given in the table of "Quantiles of the Kolmogorov-test 

statistic" (Daniel, 1978). If D does not exceed the 1 - a quantile, 

accept the hypothesis. 

A similar procedure may be used to test other hypothesized 

distributions. 

CAUTION: The value obtained by computing !sex.) - F (x.)I may not 
1 0 1 

be the largest vertical distance between S(x.) and F (x.), i.e., this 
1 0 1 

may not occur at an observed value of x. It has been shown that 
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Kolmogorov-Smirnov One-Sample Test (continued) 

suplS(xi-l) - F
0

(xi)I for all x must also be considered in the 

determination of D. (S(x. 1
) numerically precedes S(x.).) 

1- 1 
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Log-Pearson Type III Distribution 

This probability analysis method involves transforming flow values 

to logarithmic values (base 10), and computing the mean, standard 

deviation and skew coefficient used to index a table of Skew Curve 

Factors, which was taken from the Water Resources Council Bulletin No. 

15 (1967). The equations used are: 

where: 

y = 
n2 Lx3 - 3n LX Lx2 + 2(Lx) 3 

n(n - 1) (n - 2) a
3 

-1 -
~ = log (x + ~ T) 

x = log transformed flow value 

a = standard deviation 

y = coefficient of skewness 

XT = flow magnitude for recurrence interval T 

K Skew Curve Factor for a given y and recurrence 
interval T 
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Gumbel Distribution 

Gumbel's method employs the Fisher-Tippett Extreme Value Type I 

distribution function. In this technique, recurrence intervals are 

computed using the equation: 

where: 

~ x - 0.45005cr - 0.7797cr ln(ln(T/T-1)) 

X = flow magnitude for recurrence interval T 
T. 

x = mean flow value 

T = recurrence interval 

a = standard deviation of flow values 
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Hazen Distribution 

Hazen's method for estimating flood flows computes the skew 

coefficient using the equation: 

where: 

y 

y 

I: (x - x) 3 

3 
(n - 1) cr 

skew coefficient 

x = flow values 

x = mean flow value 

n = number of years of data 

cr = standard deviation 

This value is then adjusted by the factor (1 + (8.5/n)). 

This corrected value is then used to index a table of frequency 

factor values, and the magnitude is calculated by: 

~ = x + cr KT 

where: XT = flow magnitude for recurrence interval T 

~ = frequency factor 

11-12 



LOAD 

The load modeling program operates with a number of assumptions. 

The first is that a correlation exists between a constituent 

concentration and instantaneous streamflow. The assumption has been 

examined and found to be an accurate one for total dissolved solids 

(Steele, 1973; DeLong, 1977). This dilution model approach assumes that 

streamflow, Q, and constituent concentration, C, are related by the 

equation: 

c = a • Qb 
0 

or its equivalent form: 

log C = a1 + b log Q 

where: a
0

, a
1 

and b are regression parameters, and a
1 

= log a • 
0 

A further assumption made in this program is there exists a correl-

ation between instantaneous streamflow and mean daily streamflow. This 

assumption is valid for large perennial streams, those which are not 

affected by short-term flow changes, such as flash floods. Ephemeral 

streams, which usually are characterized by highly variable flow rates 

during the day would not meet this assumption. The LOAD program 

produces a regression equation using constituent concentration and mean 

daily streamflow as the dependent and independent variables, 

respectively. This correlation only exists at sites where the flow rate 

is relatively constant over a particular day. 

The regression is done using the subroutines described elsewhere in 

this publication. The derived equation is then applied in the load 
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LOAD (continued) 

model to calculate daily load values from the mean daily streamflow 

values. The equation is 

L = 0.002696 • a Qb+l 
0 

Flows are then cumulated into monthly values and printed as total loads 

and as mean concentrations. 
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13. USER CHARGES 

Charges are made on a request basis. A request may consist of any 

number of analyses and/or retrievals. For programs already written, the 

charges consist of the setup fee and the cost of the individual 

retrievals and analyses. For writing new programs, we will give you a 

cost estimate based on expected progrannning time. All programming is 

done on a contract basis. 

The setup charge reflects our average costs to process requests. 

The program charges reflect computer execution time. Development costs 

are not included in these prices. These charges are subject to change 

to reflect changes in our processing and computer costs. 

Job Setup - printed output - regardless of 
the number of retrievals or analyses 

Job Setup - tape output - regardless of the 
amount of data retrieved 

Tapes if we supply and take responsibility 
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Surf ace Water Programs 

DATE SW per station .05 

DAYAVE per station .50 

DUR CUR per station .50 
per plot 1.50 

FLOW per analysis .50 
per plot 1.50 

LISTDATASW per year of daily data .05 
per month of monthly data .05 
per peak-station .05 

EXTREME SW per year .10 

REGRESSW per analysis .50 
per plot 1.50 

PLOTSWL per plot 4.00 

PLOTS WT per year .50 
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Water Quality Programs 

AN CAT per analysis .OS 

DATEWQ per station .OS 

LOAD per analysis 1.00 
per plot 1.SO 

LPARAM per request 1.00 

LISTDATAWQ per grab sample .OS 
per year of daily samples .OS 

PLOTWQL per plot 4.00 

PLOTWQT per year .so 

REGRESWQ per analysis .so 
per plot 1.SO 
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Well Level Programs 

DATEWL per station .05 

LISTDATAWL per grab sample .05 
per year of daily samples .05 

PLOTWLL per plot 4.00 

PLOTWLT per year .50 
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Climatic Programs 

DAILY per year .10 

DATE CL per station .05 

EXTREME per year .10 
per plot 1.50 

LISTDATACL per year of daily data .05 
per month of 1,3 or 6 hr data .05 

MONTHLY per year .10 

PLOTCLL per plot 4.00 

STORM per month .10 

WIND ROSE per plot (and tables) 2.00 

WINTER per station 1.00 
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Snow Course Programs 

DATE SC 

LISTDATASC 

Tape Output 

TAPE 

per station 

per station 

per record 
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Example 

Assume that a user is interested in surface water quality and 

quantity data for an area. There are 10 streamflow stations with 20 

years each of data, and 25 water quality stations in the area with 15 

grab samples each. If the user requested a LISTDATA for each station, a 

PLOTWQL for the area, and EXTREMESW for each streamflow station, the 

cost would be: 

Job Setup 

LISTDATASW - 200 years @ $.05/yr 

LISTDATAWQ - 375 grab samples @ $.OS/sample 

PLOTWQL - 1 plot @ $4/plot 

EXTREMESW - 200 years @ $.10/yr 

Total 
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10.00 
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TO: WRDS Users 

WRDS BULLETIN NO. 1 
March, 1986 

SUBJECTS: Updates for Surface Water, Snow Course and Climate Databases; 
Changes in WRDS Billing Schedule 

The Surf ace Water database has been updated with USGS historical daily 
and peak data for water years 1982, 1983 and 1984. All new data has 
been verified with USGS publications. The latitude boundary for the 
Surface Water database has been extended from 45 degrees, 25 minutes to 
45 degrees, 45 minutes into Montana. Period of record data for the 
extended area, which includes 38 new stations, have been added and are 
now available to users. 

The Snow Course database is currently in the process of being updated 
with 1984 data from the Soil Conservation Service. This data will be 
available to users during the second quarter of 1986. 

Preparations are now underway to begin the Climate database update with 
hourly precipitation data for 1979 to October, 1985 and daily data for 
1983 to November, 1985 with data from the National Oceanographic and 
Atmospheric Administration. This data will be available to users during 
the second quarter of 1986. 

In addition, WRDS is now providing data entry and custom programming on 
a limited basis to state agencies. 

The WRDS billing schedule has recently been reorganized. Request 
charges will now be computed from actual computer costs incurred while 
processing each individual request rather than on a retrieved output 
basis. We feel that this new schedule will be more equitable to users 
and will result in a dramatic reduction in request costs by as much as 
50 percent in most cases. Personnel charges and cost of materials will 
remain the same. Overhead for in-state requests will be 20 percent with 
the overhead for out-of-state requests at 39 percent. The new billing 
schedule will go into effect immediately. 

PLEASE INSERT THIS MEMO IN THE BACK OF YOUR USER'S GUIDE 
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