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1NTRODUCTION

The satellite linked moni oring system SMS pro ides the Di ision of Water Resources other sta e
and federal entities and the water user community with access to rea time and historic stream flow data
from gaging stations across the State ofi Colorado These data and software systems pro ide for more

effecti e water rights administration water resource management computerized hydrologic recvrds

de eiopment and flood waming

The State Engineer s Office SE began operating the SMS in 1985 The Colorado Wa er

Resources and Power Development Authority p a ided ini iai funding for this project pursuant to Section 37
95 07 5 C R S 1983 by enactment of Senate Joint Resolution No 2 This system has become one of

the most important and integrat tools for the administ ation and management of Colorado s water resources

not only for the Division of Water Resources but for the entire water user community

Initially the State of Colorado opera ed 150 remote gaging statians linked to the SMS The Water

Resources and Power De eEopment Authori y funded an additional expansion of forty stations and an
upgrade to the central computer system in 1991 Through that expansion and additional ska ions funded by

arious cooperating entities the Di ision of Water Resources now operates 298 satellite gaging siatians
finked to the SMS Federal agencies wate conservan y districts municipalities and pri ate entities own
other stations in Colorado and neighboring states The Di ision coltects and uses the data from 252 of

these stations aperated by others

The Colorado satellite linked water resource monitoring system recei ed national merit awards in
1985 and 198fi The Nationai Society of Professional Engineers selected the system as one af ten
autstanding na ional engineering achie ements for 1985 The Council of State Go ernments selected the

system as one of the eight top inno ati e programs instituted by state go emment in the nation for 1985

The Sateliite Monitoring System provides the primary input data for the Colorado River Decisian
Support System CRDSS This system was developed by the Dnrision of Water Resources and the
Colocado Vllater Cvnsenration Board It aliows Water Commissioners and DWR engineers ta more

effecti ely administer and manage the Colorado River and its tributaries CRDSS is also being used an the
Sauth P1atte Ri er

The Colorado Water Canservation Board s construction fund continues o pay for the replacement of
ofd Data Colleciion Platfonns A totai of 120 00 was ohtained for FY 9 99 Most of these funds are

being used to replace fi teen saiellite instailations with new electronic equipment The rest of the funding is

for a gaging station reno ation program
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I PROGRAM DESCRIPTIQN

The Satellite Monitoring System SMS allows the Di ision of Vllater Resources ta calleci process
store and distribute any kind of environmental data transmitted from remote locations The data set of

interest to the Di ision is the water level at rivers streams di ersion structures and resenroirs The SMS

con erts these raw water leve alues into several products af use o arious clients The prodlicts

range from raw data passed on to other computer systems to the official Hydrograph c Recards of inean

daily stream flows Our clients include DEvision of Water Resources personnel and other water users

wanting rea time adminis rati e data camputer systems performing o her ana yses and the varied user

community of sta e and federa agencies municipalities canat companies attorneys and consul ting

engineers needing access tv real time and historic stream flow data

A System Configuration

The Satell te Monitvring System consists vf four primary suh systems 1 the remote station data

measurement collectian and transmission hardware 2 the satelli e communication links and transmissian

recei e harclware 3 the computer hardware and software systems and 4 the computer communication

hardware and soflwa e

The remote equipment at remote stream di ersion or reservoir gaging stations includes the on site
sensors the Data Coilection Platform DCP and radio transmitter eledronics the p wer supply and the

radio antenna The sensor may be either a float operating in a stilling well hydrautically connected to the
s ream or reservoir a manometer or other type of pressure transducer or a direct discharge me er Often a

temperature sensor and other meteorological sensors are also present The DCP is a programrnable de ice

tha collects pracesses and stores data from up to 16 sensors It also controls the timing of the radio
transmissions Mast sites are pawered by 12 o t batteries re charged by solar panels if a ailable 120 volt

AC power is con erted to 12 alt DC current for some sites An environmentaliy secure enclosure protects
the equipment from extreme wea her and unauthorized aceess

The communications link for data transmissions from the DCPs is a Geostationary rbital

En ironmental Satell te G ES This is a federal satellite operated by the National Oceanic and
Atmvspheric Administration Nationa En ironmental 5atel ite Data and Information Service N A A

NESDtS A G ES satellite is in an equatorial geosiationary orbit 22 5D0 miles in space The Di ision of

Water Resources originally installed a Direct Readout Ground Station DRGS to receive this data directly
irom the G ES safeilite N4AA receives ail transmissions at a facifity at Wallops Island Virginia then re
ransmits the data over one channel to a domestic communications satelfite isible from all of North

America This satelli e DOMSATy broadcasts back to earth with much more power than the GOES system
The more powerFui signal aflaws us to use a much smaller antenna 1 8 meters and muct simpler

electronics Since the D MSAT multiplexes all data on one channel we can receNe data rom any remote
site without additional elecironics We stil use the DRGS as a backup system IOAA does not charge for

these services

The DCP s collect data measurements at 15 minute 3D minute or 60 minute intervals as needed

in most cases they store hours of data and transmit at 4 hour intervals in the standard transmission mode

This pro ides replica e data in case of a missed transmission When the DCPs detect that stream flow

conditions exceed programmed le els they transmit random messages providing real time alarm wamings

The main computer is a Digital Equipment Corporation DEC VAX 4 0 300 This system gathers

data from ihe DRGS electronics and the DOMSAT receive system running on a PC Real time saftware

automatically processes con erts and stores the incoming data The con ersion calculations use the most

up to daie hydrographic shifts as detennined by actual measurements to reflect changes n the stream
channel characteristics The system processes meteorological infomnation in a similar manner E ery
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morning the system reads the pre ious day s data and calculates mean values minimums maximums and
v her sta istics placang the results in a separate data base To preserve he integrity of the data we do not
edii he original rea time data A DWR devefoped system extrac s a subset of the original data for editing
and hydroiogic record de elopment The DWR hydrographers also use this system to manuatly enter and
edit stations not included in the G4ES linked system Or ly autharized users can edit the data Other

programs allaw users to access data and to con rol the system The cerrtral computer hardware is Iocated in

the Centennial Building at the ffice of the State Engineer

We suppvrt se eral methods of communicati ns access and data dissemination Using a PG and a
modem users anywhere in the wor d wi h proper au horizatian can access our sysiem tn 1995 ihe DWR

installed new high speed 28 800 baud modems This provides our users with a better le el of sesvice

through much higher data transfe rates AAany users now connect tv he system through the Intemet the

Informatian Superhighway This technology also connects the SMS to other independent systems

The Di isivn operates a sysiem calted WATERTALK that lets users retrie e u todate stream flow

information from key gaging stations throughout the state by using a touchtone telephvne WATERTALK

uses a computer generated voice syn hesizer This system is ery popular with both the puhlic and the
Di ision water commissioners The telephone number for WATERTALK is 303 831 7135 riginal y we
dedicated 4 telephone lines to this program Presently there are six telephone lines a ailable to this
program The last page of this report shows the current list of stations availabie on Watertalk

Anvther method used to pro ide stream flow daia frvm the sateliite s ream flow monitoring system

o the public is posting hydrographs to our home page on the intemet

htto Uwww dnr state co us waterlflow The hydrograph displays the last ten days of da le data

graphicatly Two hundred eighty fNe stations are plotted every hree hours gi ing users of World Wide Web
a good snap shot of water condi ions throughout the state

The last method of data dissemination is the Alarm sys em This is another computer vice

synthesized device that alerts the Denver office of the National Weather Sen ice to potential fload
oonditivns Random alarm messages from the DCPs cause software on the main computef to dial the
Weather Service 1Nhen hey answer their telephone the system tefls them the sta ion name and the water
le el This program is of great assistance during high run ofF season

B System 4perations

ne of the mast important technical aspects of the Sateliite Moni oring program is to assure the highesi
possible rate of data capture and system avaifabil rry In years past problems inherent in the GDES system
and uur DRGS pre er ted us from receiving 10 0 of DCP ransmissions N AA launched new satell tes in

t 994 1996 and 199 That in conjunction with the DOMSAT system has impro ed the overall reliabiiiiy of

the DCP satellite link

Occasionafiy fvcal power outages at the Division s Den er office have cceated short term gaps in
data reception and the availability of the system to users ln 1995 we purchased and installed unirrtenvptible
power supplies for all the computer systems involved in data rollection data processing and

communications While these power supplies wil not keep the systems aperating for more than 20 minutes
approximately 90 of the power outages we ha e experienced over 10 years have been less than 10

minutes in duration This wili help increase the a ailabitity and reliability of the Sa ellite Monitoring System
4uc data reception is now better than 98 k

Maintaining data base in egrity is an important operatians goal Real time data are of no alue

unless the data are accurate We expend considerable effort to ensure that the remote hardware and

sensors remain in calibration 4ther ent ties operate nearly 4fi of the stations in the state s monitoring
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neiwork They generally are no using the da a to make real time decisions This fifFerence in the use of

data makes our efforts to keep the equipment calibrated mare difficul Those entities more concemed with

historic data do not ha e the sense of immediacy as the DWR with its interest in water administration 4 er

time impro ed communication has alie iated th s problem

Typicaily hydrographers isit siations at two to four week irrtervals They make on site flow
measurements and any necessary adjusfinents to the equipment The system compares in cvming da a to
allvwahte data ranges for each station and flags outside of range data acconding y The soflware that

calculates mean alues and other siatisiics does not use these flagged values Each day the computer

reports the number of data quality flags for each station

The system dEagnostic repart helps in monitoring the operation of the remote data rollection
hardware This cvmputer generated report tabu ates the transmission characterisiics and a data base

analysis for each station for the pre ious day The report lists the number of received scheduled and

missed transmissions any message length errors transmission time errors errors in transmission quali y
inctuding power tEIRP and frequency any deficiency in remote power supplies and the number of missing
values and parity errors far each station V11e can detect remvte equipment operating problems before they
praduce fatal errors

The Division of Water Resaurces is responsible for system maintenance Field personnel from

each Division received training from Di ision of Water Resources personnel in the operation and

maintenance of ihe system hardware Training is directed at system diagnostics hardware calibration and
basic repairs Each Dnrision is supplied with a minimum of finro sets vf replacement hardware If a

component mal unctions and cannot be repaired in the field it is replaced and sent to our repair facility in
Den er If we cannot repair it i is then retumed to the manufacturer for repair

We are using monies obtained from the Colorado V1later Conservation Board s constructivn fund to
reno ate gauging stations and replace 15 DCPs per year Many of the DCPs in the field are approaching
fifiteen years of use and are nearing the end of their useful life 120 0 was obtained for these purposes

in fiscat year 97 98 This office is still de eloping a so rce of funds for these purposes on an an going
basis

Communications with W4AA NESDIS other G4ES users and the Colorado user community is
esser tiai NOAA NESDIS coordinates the activ ties vf the nationa G4ES user group Meetings are held
three times a year to dis uss G ES operativns future system impro emerrts system util ty and to facilitate
communications between users These meetings have pro en to be beneficia

The moni oring system continues to operate with only fin o full time employees paid by the
appropriations for the pcogram a Systems Analyst Program Manager and a Senior

TelecommunicationsJElectronic Specialist The Systems AnalysUProgram ManagePs respansibilities

include the covrclination of daily operations network de elopmerrt system enhancemer t controf and

management a system access by the user community software modification and ADP training The

Senior Tele Elect Specialist s responsibilities include installation preventatNe maintenance and repair of

the system hardware

Essentiai additiona support is pro ided by other staff of the Di ision of Water Resources The SMS

is managed by the Chief of the Hydrographic Branch His responsibiiities inc ude o erall management of

the program integratian af the SMS into he hydrographic program of the DVIfR mairrtaining

communicativns with the user community irrteragency ntra agenay coocdination us r fee de elopment

budget management and program direction Working under the Hydrographic Branch Chief is a computer
pragrammerlaperator The responsibilities of this computer opera or include operation of the receh e site

and central computer data base management and data backup Also part time suppart for westem slope

preventative maintenance and repair is provided by he Di ision Engineer s 4ffice for Water Di ision Th ee
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erall guidance and direction are pro ided by the State Engineer and an Assistant State Engineer
Systems operation and mairrtenance support is provided by the hydrographic staffs o each of the seven

Di isian offices

C System Svftware

The Satelli e Monitoring System software package consists of a series of programs that pro ide for
data reception data processing data con ersions data archi ing and data retrie al ir arivus fortnats

Soflware tools are also pro ided fvr system diagnostics

System users can access the realtime daily data and calculated means minimums and maximums
through the DayFle and Archnre programs Division of Water Resources persvnnei control the setup and
maintenance af indi idual stations and the o erall system through arious other programs

The Di ision has intemally developed additivnal systems tv supplement he basic satell e saftware
The reconi system was created to facil tate the de elopmen of hydrologic records It uses the realtirne

data to produce the offcial hydrographic stream flow recond for the Di ision of Water Resources Editing is

done vn a separate working file duplicated from the original data base In this fashion the integrity of the
real time data is maintained This is necessary since administrative decisions are based on the e aluativn
of real time data
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Stations perated bv the State of Calorad

ff ce of the State Enqineer

Di ision 1 Svuth P atte River Basin

1

2

3

4

5

fi

7

8

9

1 D

11

12

13

14

15

1 S
17

18

19

20
21

22

23

24

25

2s

2

28

29

3

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

4fi

4l

48

49

so

51

52

53

ALVA B ADAMS TUNNEL AT EAST PORTAL NEAR ESTES PARK

BIG TH MPSQN AT M UTH NEAR LA SALLE

BIG THOMPS4N RiVER AB VE LAKE ESTES

BIG THOMPS4N RIVER AT DRAKE N RTH F4RK

BIG THOMPS4N REVER AT HELLSBDUR H DIVERSION

BIG THOMPSON RIVER BEL4W LAKE ESTES
BIG THOMPS4N RIVER NEAR DRAKE AT CANY N MaUTH

BIJ U CANAL

BOREAS PASS DITCH AT BOREAS PASS NR C4M4

BflULDER CREEK NEAR 4RO ELL CO B4ULDER C4UNTY

BOULDER CREEK SOUTH DIVERSION NR ELDORADO SPRINGS

BUCKH4RN CREEK NEAR MAS NVILLE C

BURLINGT4N WELLINGT N CANAL AT HEADGATE

BUTT N R4CK RESERV IR

CAGHE LA PDUDRE AT CANYDN MOUTH NEAR F RT C LLINS

CACHE LA P UDRE NEAR GREELEY CC LC RADO WELD COUNTY
CANAL 3

CHARLES HANSEN FEEDER CANAL BEL W BIG THOMPSON SIPHON

CHARLES HANSEN FEEDER CANAL WASTEINAY TO BfG THOMPS N

GHEESMAN RESERVDIR

CLEAR CREEK AT LAWSON

D LLE TUNNEL NEAR DRAKE CO

EVANS 2 DITCH

FORT MOR AN CANAL HEADGATE NR WIGGINS COL RAD

GRAND R VER DITCH AT LA POUDRE PASS

GREELEY LOVELAND DiVERSION AT LOVELAND C LORADO

HARM NY N0 1 DITCH AT HEADGATE NEAR CROOK

H4 SIER PASS TUNNEL AT M4NTGOMERY RES NEAR ALMA

LARAMIE P UDRE TUNNEL

LARAMIE RIVER NEAR GLENDEVY COLORAD

LARIMER AND WELD iRRIGATION COMPANY

LEFT HAND DIVERSIQN NEAR 1NARD C4LORAD

LITTLE DRY CREEK NEAR GREENWO D VILLAGE

LITTLE TH4MPSON RIVER AT CANYON MOUTH NR BERTHOUD

L WER PLATTE AND BEAVER CANAL

MARYS LAKE AT ESTES PARK

METRO SEWER EFFLUENT AT DENVER C4LORADO

MIDDLE B4ULDER CREEK AT NEDERLAND C

MOFFAT WATER TUNNEL GILPIN CC UNTY COLORAD

NEW CACHE LA P4UDRE CANAL cDzS NEAR TIMNATH
N RTH F4RK S UTH PLATTE RIVER AT BAILEY C LORADO

NORTH STERLING CANAL AT HEADGATE MORGAN COUNTY

O1 YMPUS DAM AT LAKE ESTES

LYMPUS TUNNEL ESTES F OTHILLS CANAL AT LAKE ESTES
PAWNEE DITCH AT HEADGATE NEAR MESSEX C4L RAD

RALST4N CREEK AB VE RALST N RES NEAR G LDEN COLD

RIVERSIDE CANAL AT RESERVOIR INLET GAGE WELD GO UNTY
RflBERTS TUNNEL AT EA T PORTAL NEf l GRANT CO

S BOULDER CK B GRnSS RES NR CDAL CK C0

S PLATTE RiVER BEL4W STR NTIA SPRINGS

SAINT VRAIN CREEK AT LYC NS gOULDER C4UNTY

SAND CREEK AT 4L4RAD0 WY4MING STATE LINE

SDUTH B ULDER CREEK ABOVE GROSS RES AT PINECLIFFE
i0



Stativns perated by the State of Golorado

ff ce of the State Engineer

Di ision 1 South Plat e Ri er Basin cont nuedj

54

55

56

57

58

59

so

61

62

fi3

fi4

65

fi6

s

fi8

69
0

1

72
73

SOUTH BOULDER CREEK NEAR ELD RADO SPRlNGS COL4RAD

SOUTH PLATTE RIVE BELOW ANTER RESERVOIR

S4UTH PLATTE RIVER AT CO PER BRlDGE NEAR BALZAC C

SDUTH PLATTE R VER AT F4RT M4RGAN
S UTH PLATTE RfVER AT HENDERS4N TEST
S UTH PLATTE RIVER AT JULESBURG C0 LEFT CHAN 4

S UTH PLATTE RlVER AT JULESBURG CO RIGHT CHAN 2

S UTH PLATTE RiVER AT JULESBURG CHANNEL 3

SOUTH PLATTE R VER AT WATERTQN GO
S UTH PLATTE RiVER BELOW 1 MILE RES NEAR LAKE GE RGE
S UTH PLATTE RIVER NEAR KERSEY CO

SOUTH PLATTE RtVER NEAR WELDONA C4
SQUTH SAINT VRAIN CREEK AT 1NARD

S f VRAIN CREEK NEAR PLATTEVILLE AT THE M4UTH
STERLING N01 DITGH NR STERLIh1G C LD

TEST PLATF RM FOR DIV1 IN GREELEY
T V1 N OF LY N S DIVERS 4N
USBR POWER PLANT AT BIG THQMPSON CANYON MOIJTH

WESTERN MUTUAL DETCH AKA HEWES C04K
WILS4N SUPPLY CANAL NEAR EAT N RESERVOIR C LORAD4

Di ision 2 Arkansas River Basin

1 AMITY CANAL

2 APlSHIPAH CREEK NEAR F WLER CO

3 ARKANSAS R1VER AT SALIDA C0

4 ARKANSAS RIVER ABOVE PUEBL4 C0
5 ARKANSAS RIVER AT CANON CtTY

6 ARKANSAS RIVER AT GRANADA

ARKANSAS RIVER AT GRANtTE C
8 ARKANSAS R1VER AT LA JUNTA
9 ARKANSAS RIVER AT LAS ANIMAS Ca

10 ARKANSAS RIVER AT P4RTLAND C4
11 ARKANSAS RtVER BEL4W CATLIN DAM NEAR F WLER CO

12 ARKANSAS RlVER BELOW J HN MARTIN RESERV IR C4

13 ARKANSAS Rl11ER NEAR AVONDALE C
14 ARKANSAS RIVER NEAR CARLTON XY DITCH DAM

15 ARKANSAS RIVER NEAR NEPESTA C
1 fi ARKANSAS RfVER NEAR R CKY FORD G LC RAD

17 ARKA JSAS R1VER NEAR WELLSViLLE

18 BUSK1VANHDE TUNNEL COLORAflO

19 CATLIN CANAL BELOW CATLIN DAM NEAR F WLEFt CO

2 CHALK GREEK AT M UTH NEAR NATHROP

21 GHARLES H B USTEAD TUNNEL C4L RADO

22 CHEYENNE CREEK NEAR GOL4RADD KANSAS STATELINE C
23 CLEAR CREEK ABOVE GLEAR CREEK RESERV IR C0

24 CLEAR CREEK DAM

25 C L RADD CANAL AT MILE 3 8 NEAR BO NE C0

26 COLUMBINE DITCH C4LORAD4
2 C NSOLlDATED DITGH NEAF RIVERDALE C

28 COTTONW D CREEK NEAR BUENA ViSTA CO
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Stations perated by the State of Colorado

ffice of the State nqineer

Di is on 2 Arkansas Ri er Basin con inuedy

29

3D

31

32

33

34
35

3fi

37

38

39

40

41

42
43

44

45

4fi

47

48

49

so

51

52

53

54

S5

5fi
57

58

59

60

61

s2

fi3

64

fi5

CR 4KED ARROYO NEAR SWINK C

CUCHARAS RESERV4IR

CUCHARAS RIVER BEL4W CUGHARAS RESERV IR

CUCHARAS RIVER NEAR LA VETA AT B YD RANCH

DIVISION 2 TEST STATIaN

EWING DITCN COLQRAD
F RT LY N CANAL COLORAD

FT LY4N STORAGE CANAL

GRAPE CREEK NEAR WESTGLIFFE CO

H LBRDOK CANAL AT MILE 3 4 NEAR R4CKY F RD

H MESTAKE TUNNEL

H RSE CREEK AT HIGHWAY 194

HUERFANO RIVER AT 6ADIT0 NEAR WALSENBURG CO
HUERFANO RIVER AT MANZANARES CROSSING NEAR REDWING
JOHN MARTIN RESERVOiR AT CADDOA C LORAD

KICKlNG BIRD CANAL

LAKE GREEK BEL4W TWIN LAKES

LAKE FORK CREEK ABC3VE TURQUOISE RESERV IR C L RADO

LAKE F RK CREEK BEL W SUGAR L AF
LAMAR CANAL C

LARKSPUR DITCH AT MARSHALL PASS CDl ORAD
LUNING ARRDY NEAR M DEL CD

NINE MtLE CANAL AT NINE MILE DAM NEAR H1G6EE GO

OXF4RD FARMERS DITCH COMPANY
PUEBL RESERVOIR NEAR PUEBL4 C4L RAD4

PUEBLO WATER W4RKS DIVERSIDN
PURGATOIRE RfVER AT MADRID

PURGATOIRE RlVER AT NINEMILE DAM NEAR HIGBEE

PURGATOiRE R1VER BELOW TRINIDAD RESERV4IR C
PURGATQIRE RIVER NEAR LAS ANIAAAS COL RAD4

PURGAT4IRE RIVER NEAR THATCHER COL RADO

R4CKY FORD HfGHLINE CANAL AT MILE 4 9 NEAR B NE C4

S UTH ARKANSAS RIVER AT SALIDA C0

TIMPAS CREEK NEAR R CKY F4RD C0

TWIN LAKES TUNNEL COL RADO

WURTZ DITGH NEAR TENNESSEE PASS CC

VWRTZ EXTENStON DiTCH NEAR TENhIESSEE PASS C

Division 3 Riv Grande River Basin

1

2

3

4

5
6

7

8

9

1 D

11

ALAM SA CREEK AB VE TERRACE RESERVOIR CD C4NEJ05 CTY
ALAMOSA CREEK BELOW TERRACE RESERV4IR
BEAVER CREEK BEL4W BEAVER CREEK RESERVOlR

BEAVER RESERV IR

GLOSED BASiN PR JECT CANAL NEAR ALAM SA C4

CQNEJ S RIVER BE 4W PLATOR4 RESERV4IR C CONEJ4S C

GONEJOS RIVER NEAR ASAUSES NORTH CHANNEL

CONEJ S R VER NEAR MOG4TE

ONTINENTAL RESERV IR NEA R CREEDE CO

D N LA F NT DITCH N 2 AT PIEDRA PASS C

LAJARA CREEK AT GALLEG S RANCH NEAR GAPULIN G4
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Stations 4perated by the State of Colorado

ffice of the State Enaineer

Dir ision 3 Rio Grande River Basin continuedj

12

13
14

15

16

17

1 S

9

Zo

21

22
23

24

25

2fi

27

28

29

3

31

32

33

34

35

3f

37

38

39

40

41

42

43

Division 4

1

2

3

4

5

fi

8

9

o

1

12

13

14

5

s

7

L S PINOS RIVER NEAR ORTIZ
MEDAN4 CREEK AT GREAT SAND DUNES NATI NAL M NUMENT
M UNTAIN HOME RESERV iR IN COSTILLA COUNTY COL4RAD
NORTH CLEAR CREEK gELOW C NTINENTAL RESERV4IR C
N4RTON DRAlN DITCH NEAR LASAUSES G
PINOS GREEK NEAR DEL NORTE CO
RI GRANDE AT M4NTE VtSTA Ca
RI GRANDE AT THIRTY MILE BRIDGE
RI GRANDE GANAL NEAR DEL N4RTE CO
R GRANDE NEAR DEL N RTE
RI GRANDE NEAR LOBAT S C0
RI GRANDE RESERV IR NEAR CREEDE CO

RIO GRANDE RIVER ABOVE THE M4UTH OF TRINCHERA CREEK
RI4 GRAAIDE RIVER AT ALAMOSA C4LORADO
RI4 GRANDE RIVER AT GOUNTY LINE C0
RI4 GRANDE RIVER NEAR CERR NM

SAGUACHE CREEK NEAR SAGUACHE
SAN ANT NIO RIVER AT ORTIZ

SAN ANTONIO RIVER NEAR MANASSA CO
SAND CREEK AT GREAT SAND OUNES NAT MON
SAlNGRE DE GRISTO CREEK NEAR FT GARLAND
S4UTH CHANNEL GONEJ S RIVER NEAR LASAUSES C4
SnUTH CHANNEL NORTON DRAIIV D TCH NEAR LA SAUSES CD
S UTH F4R 4F THE RID GRANDE RIVER AT SDUTH FORK

TAB4R DI7CH AT SPRING CREEK PASS CD
TARBELL DfTCH NEAR G4CHET PA PASS C4

TERRACE RESERV4IR IN CONEJOS C4UNTY C4L RADfl

TRINCHERA CREEK AB TURNER S RANCH CO
TRINGHERA CREEK BELOW SMITH RESERV IR CO

UTE GREEK NEAR FORT GARLAND

WEMINUCHE PASS DITCH AT WEMINUGHE PASS CO
WlLLIAMS CREEKSQUAW PASS DITGH AT SQUAW PASS Ca

Gunnison Ri rer Basin

CIMARRON RtVER NEAR CIMARR4N C4 GUNNIS4N C UNTY

DALLAS CREEK NEAR RIDGWAY CC URAY C UNTY

GUNNISaN BEL W REDLAN S DfVERS10N DAM
GUNNIS4N RIVER BELOW E PORTAL GUNNIS N TUNNEL

KANNAN CK AT JUNIATA ENLARGED DIVERSI4N
MUDDY CREEK ABOVE PA NIA RESERV4IR C4 GUNNISON C4

MUDDY CREEK BEL W PADNIA RESERVQIR
REDLANDS CANAL NR GRAND JUNCTI4N C4
SOUTH CANAL NR MONTR SE CO MaNTROSE C UNTY

SURFACE CREEK AT CEDAREDGE C4L RAD DELTA COUNTY

SURFACE CREEK NEAR CEDAREDGE

TAYLOR PARK RESERVOIR ELEVATIDN AND CONTENT
TEST 4

TR UT LAKE LEVEL 8 ALARM TR UT LAKE C4
TR UT LAKE UTFL W TRQUT LAKE C
UNC MPAHGRE R nr RIDGWAY GD OURAY COUNTY
UNC MPAHGRE RIVER NR LATHE CO
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Di ision 5

1

2
3

4

5

fi

7

8

9

10

1 t

12

13

14

15

f fi

1

18

19

20

21

22

23

24

25

2fi

27

28

29

30

31

32

33

34

Di sion 6

1

2

3

4

5

s

7

8

9

Statians perated by the State of Colorado

ffice of the State Engineer

Colorado Ri r Basin

BLUE RIVER HIGHWAY 9 BRIDGE BLW BRECKENRIDGE CO

BLUE RIVER AT FARMERS C RNER BEL W SWAN RIVER

BLUE RIVER BELOW DILL I C SUMlUIIT C UNTY

BLUE RIVER BEL W GREEN M UNTAIN RESERVOIR

COLORAD RIVER BEL4W GRANBY RESERV IR

C LORADD RtVER NEAR DOTSERO
COLORADO RlVER NEAR GRANBY CO GRAND C4UNTY

DILLON RE ERVOIR SUMMlT COUNTY

EAG1 E RIVER BEL W GYPSUM

FRYINGPAN RIVER NEAR RUEDI CD EAGLE C UNTY

FRYINGPAN RIVER NEAR THOMASVILLE

GOVERMENT HIGHLINE CANAL

GRANBY RESERV4IR

GRAND VALLEY CANAL
GRASS VALLEY CANAL

GREEN M UNTAIN RESERV4IR SUMMIT C UNTY

ORCHARD MESA IRRIGATION DISTRICT AB VE PALISADE

4WENS CREEK

PLATEAU CREEK NEAR CAME

RIFLE CREEK BEL W R1FLE GAP RESERVOIR

RIFLE GAP RESERV IR

ROARING F RK RIVER BEL W MAROON CREEK NEAR ASPEN C
SHADOW M UNTAIN RESERV4IR GRAhID C UNTY C

SNAKE RIVER AT KEYST4NE SKI AREA C0

SNOWMASS CREEK

TEI MILE CREEK BELOW NORTH TENMiLE GREEK AT FR1SC0
TH MPSON CREEK FEEDER CANAL NEAR HAYSTACK C4

VIDLER TUNNEL WEST P4RTAL
WEST DiVIDE GREEK NEAR RAVEN Ca
WiLLIAMS FORK BEL W WILLIAMS F RK RESERVDIR

WILLIAMS F4RK CREEK BELOW WF RESERV IR

WILLOW CREEK BELOW WtLL W GREEK RESERVOtR

1NILLOW CREEK PUMP CANAL
WILL W GREEK RESERV4iR GRAND C UNTY C

VYhite 8 Yampa Ri er Basin

ELK RIVER NEAR MILNER

ILLINDIS RIVER NEAR RAND C4L4RAD0
MICHiGAN RIVER NEAR G4ULD COLORADD

MICHIGAN R1VER NEAR MEAD W CREEK RESERVOIR C LC3RAD0

N4RTH PLATTE RIVER NEAR NORTHGATE C L RAD4

WILL W CREEK BELOW STEAMB AT LAKE
YAMC LO RESERVDIR ELEVATION ABOVE YAMPA C
YAMPA RIVER ABQVE STAGEC AGH RESERVOIR

YAMPA RIVER BEL01N CRAIG
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Division l

1

2

3

4

5

s

7

8

9

10

11

12

13

14
15

16

17

18

I 9
zo

Z1

22

23

24

25

Zs

27

28

29

30

31

Stations perated by the State of C iorado

Difice of the State Enc ineer

Dolores San Juan Ri er Basins

ANIMAS RIVER AT HOWARDSV LLE C

AZ4TEA QUTLET TUNNEL NEAR CHAMA NEW MEXIC4

CASGADE CANAL ABOVE ELECTRA LAKE

CHERRY CREEK AT THE MOUTH NEAR RED MESA C4

DOLORES RIVER AT D LORES CO

DOLORES R1VER BELOW MCPHEE RESERVOIR CO
DC7 L4RES TUNNEL DUTLET NEAR DC L4RES C4

ENTERPRISE DITCH NEAR THE C LORADD NEW MEXlC4 STATE INE

FL4RIDA CANAL

FLORIDA RIVER ABOVE LEMON RESERV IR

FLORlDA RIVER BEL4W LEM4N RESERV4IR CQ

HAY GULCH AB VE RED MESA WARD RESERVOIR
HERMOSA GREEK NEAR HERM SA

JACKS4N GULCH RESERVnIR INLET CANAL

LA PLATA AND CHERRY CREEK DITGH NEAR HESPERUS CO
LA PLATA RIVER AT HESPERUS

LA PLATA RIVER AT THE C4LORAD INEW MEXIC LINE

LA PLATA RIVER NEAR FARMINGT4N NM

LfTTLE NAVAJ4 R VER BELOW LITTLE OSO DIVERSI N DAM

LlTTLE 4S DIVERSi4N NEAR CHR4M0 CD

LDNE PINE CANAL AT GREAT CUT DIKE NR DOLORES CO

L4NG H4LL W AT THE MOUTH NEAR RED MESA CO

L4ST CANY N CREEK NEAR D4L RES C

MANC S R1VER NEAR MANC4S
NAVAJ RIVER AT BANDED PEAKS RANCH NEAR CHRDM4 Ca
NAVAJ4 RIVER BEL4W OS DIIJERSION DAM NEAR CHR M4 CO

PlNE RIDGE DITCH NEAR HESPERUS C

PlNE RIVER BEL W VALLECtT4 RESERV IR NEAR BAYFIELD

PI NEER DiTCH AT THE GQLORAD NEW MEX CO STATELINE

RI4 6LANC0 BELOW BLANCO DIVERSI4N DAM NEAR PAGOSA
TOWA C GAhIAL EAST AND WEST METER READ4UTS
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Stations 4perated bv ther Entities

and

Monitored by the Qivision of Water Resources
Di ision 1 South Platte Ri er Basin

2

3

4

5

s

7

8

9

o

11

12

13

4

5

1 6

17

8

9

2D

21

22

23

24

25

Zs

27

8

29

3Q

31

32

33

34

35

35

37

38

39

4

Enti

C4E

C E

USGS

COE

USGS

C4E

AUR

AURQ
AUR

AURo

USGS

NCWCD

NGWCD

NCWCD

AURQ

AURQ
AUR

COSP

C SP

AURO

AURD

USGS

AUR

USGS

USGS
AURD

AURO

COE

AURD

COE

AUR

G E

USGS
AUR

USGS
NCWCD

AURD

AUR

AUR4

AUR4

BEAR CREEK AT M RRISnN COL4RAD

BEAR CREEK AT SHERIDAN C DLQRAD
BUFFALQ CR AT MDUTH AT BUFFALO CREEK C4

GHATF ELD RESERVQIR

CHERRY CREEK NEAR PARKER C4
CLEAR CREEKAT DERBY

DlX N FLUME N HQLLTHUSEN GULCH

FaUR MILE AT HIGH CREEK
F UR MiLE CREEK I EAR HARTSEL C

FRENCH CREEK AB4VE C4NFLUENCE WITH M GHiGAN CREEK
GENEVA CREEK NEAR GRANT C4L4RAD4
HANSEN FEEDER CANAL L4V LAND TURN4UT

HANSEN SUPPLY CANAL 20 PARSHAL TC P UDRE RIVER

H RSET4aTH RESERV IR ELEVATI N AND DISCHARGE

JEF ERS N GREEK BEL W SYNDER CREEK

JEFFERS N CREEK NEAR JEFFERS N

MlCHIGAN CREEK AB4VE JEFFERS N C4L RADa

MID FORK Sa PLATTE ABQVE M NTG MERY RES NR ALNJIA C
MI D FQRK S4 PLATTE BEL W M NTG DMERY RESERV41 R

MIDDLE F RK AT PRINGE

MfDDLE F RK SANTA MARIA CO

NQRTH F4RK F SAINT VRAIN CREEK NEAR ALLENSPARK CO

HLER GULCH NEAR JEFFERS N COLORAD

PRECIP TAT14N AT BUFFALQ CR AT M RRIS N CR

PRECIPITATIQN AT SPR N CREEK L NG SCRAGGY RANCH
R CK CREEK ABOVE QNFLUENCE WlTH TARRYALL CREEK

SCHATTiNGER FLUME ABOVE CONFLUENCE WI MICHiGAN CRK
SOUTH PLATTE RIVER AT DENVER COL4RADa

S UTH F RK PLATTE AB4VE ANTER

S UTH PLATTE RIVER AB4VE ELEVENMILE RESERV IR

S UTH PLATTE RIVER AB4VE SPINNEY RESERV R

SDUTH PLATTE RIVER AT HENDERS N C

S UTH PLATTE RIVER BELQW UN QN ST BRiD E

SPRIMG BRANCH ABOVE C NFLUENCE

SPRING CR ABQVE MQUTH NR S UTH PLATTE C0

ST VRAIN SUPPLY CANAL AT 15 FT P F I R LY4NS C
TARRYALL CREEK AT B RDEN DI CH

TARRYALL CREEK AT US 285 NR C M C LaRAD

TRnUT CREEKAT CnNFLUENCE

TR U7 CREEK NEAR GAR



Stations perated by ther Enti ies

and

Monit red by the D ision of Water Resources

Di ision 2 Arkansas Ri er Basin

1

2

3

4

5

6

7

8

9

1

12

13

4

15

16

17

8

19

20

21

22

23

24

25

26

27

28

29

3

31

32

33

34

Enti

USGS

USGS

USGS

USGS

USGS

USGS

USGS

US S

C SP

C SP

C SP

C SP

COSP

C SP

USGS

COSP

USGS

USGS

USGS

C4SP

C SP

NWS

C SP

C SP

CC3SP

USGS

USGS

CaE

AURO

COSP

USGS

C SP

USGS

ARKANSAS RIVER AT GARDEN CITY KANSAS
ARKANSAS RIVER AT LAMAR

ARKANSAS RfVER AT PARKDALE CO

ARKANSAS RIVER AT SYRACUSE KANSAS
ARKANSAS RIVER NEAR Gn4LIDGE KANSAS
ARKANSAS RIVER NEAR NATHR P C

BEAVER CREEKAB VE HIGHWAY 115 NEAR PENRaSE

BEAVER CREEK ABaVE UPPER BEAVER CEMETER
BEAVER CREEK NEAR P4RTLAND

B B CREEK AT C L RADa CANAL

F4UNTAIN CREEK AT COL RADU SPRINGS C

F4UNTAlN CREEK AT M UTH PUEBL C

F UNTAIN CREEK AT PUEBL C

FOUNTAIN REEK NEAR QUNTAiN C

FOUNTAIN CREEK NEAR PINQN C L4RAD4

FOUNTAIN CREEK NEAR SECURI7Y C

F UR MILE CREEK NEAR CAN N CITY C

FRONTIER DITCH KANSAS

HUERFAN4 RIVER RIVER NEAR B 4NE C0

LAKE CREEK AB VE TWIN LAKES RESERVaIR C
LAKE HEN Y RESERV4lR CONTENT AND UTFL W

LEADVILLE 2SW C4
MEREDITH RESERVQIR INFL4W NEAR ORDWAY
MEREDITH RESERV IR UTF 4W

MERRIDITH RESERVOIR C NTENT

M NUMENT CREEK AT PIKEVIEW

PURGATDIRE R VER AT R4CK CROSSING NEAR TIMPAS
PURGAT4IRE RIVER AT TRINIDAD CD
R CKY F RD DITCH NEAh MANZAN4LA

R SEM NT RESERV4IR NEAR PUEBL
ST CHARLES R AT VINELAND CD
SUGAR CITY FLUME SUGAR C1TY C

TELLER RESERV iR NEAR ST NE CiTY C

GQ

co



Stations perated by ther Entities

and

Monitored by the Division of Water Resources
Di ision 3 Rio Grande Ri er Basin

1

2

3

4

5

C

7

8

9

1 D

11

1 Z

3

Enti

USGS

USGS

NMEX

C4E

C4E

h MEX

CQE

C4E

C E

NMEX

USGS

NWS

C E

C4ST LLA REEK NEAR C4STILLA NM
COSTlLLA RESERV IR NEAR COrSTILLA NM
PLAT R RESERV iR

RlQ CHAMA ABUVE ABIQUIU DAM
Rin CHAMA BEL4W ABIQUIU DAM

RI CHAMA BELOW EL VADQ N MEXIC

Rla CHAMA NEAR CHAMITA NM
R10 GRANDE AT EMBUD4 NM
RI4 GRANDE AT QTAWI BRIDGE NR SAN ILDEFONS4 NM

RI GR 4NDE BELOW 4LD F RT QUITMAN TX

RI GRANDE NEAR WAG N WHEEL GAP C

Rl4 GRANDE RESERVIOR WEATHER STATf N

RI GRANDE RIVER AT ALBUQUERQUE NM

Di isivn 4 Gunnison Ri er Basin

1

2

3

4

5

s

7

8

9

10

11

12

13

14

15

I 6

17

i 8

19

2D

2i

22

23

24

NWS

USGS

NWS

N1NS

NWS

USGS

NWS

USGS

USGS

NWS

USGS

NWS

USGS

NWS

USGS

USGS

USGS

NWS

USGS

USGS

NWS

NWS

USGS

USGS

BLUE MESA RESERVD R GUNNIS N C UNTY C LQ

C CHET4PA CREEK BEL W RQCK CREEK NEAR PARLIN Ca

CRESTED BUTTE C4 CLIMATALOGICAL

D LORES RIVER NEAR BEDR CK C4 M4NTR SE CUUNTY

EAST RiVER AT ALMONT

EAST RIVER BELOW CEMENT CREEK
GUNNIS N RIVER AT DELTA

GUNNIS N RIVER NEAR GRAND JUNCTION
GUNNIS41 RIVER NEAR GUNNIS4N

GUNNIS N RIVER NEAR S MERSET NORTH F4RK

LAKE FORK AT GATEVIEW COL4RAD
4URAY C CLIMATAL4GICAL

PAONIA RESERVO R NR BARDINE Ca
PADNfA CO CLIMATQL4GICAL

RIDGINAY RESERVDIR 4URAY CQUNTY
SAN MIGUEL RIVER AT BRO KS BRiDGE NEAR NU LA C

SAN MIGUEL RIVER AT URIVAN C4 M4NTR SE G4UNTY

SARGENTS Cn CLIMATAL4GlCAL

SILVERJACK RESERV4IR IR ClMARR4N C

SLATE RIVER NEAR CRESTED BUTTE
TAYLQR PARK RESERV4IR GUNN S4N C UNTY COLO

TAYLOR RIVER AT ALMflNT

TAYLQR RIVER AT TAYL R PARK RESERVQIR INFLOW

TDMICHi CREEK AT GR UNNIS N C LQRAD

1g



Stations aperated by ther Entities

and

Monitored by the Di ision of Water Resources

Enti

25 USGS UNG MPAHGRE RIVER AT C4LONA

26 USGS UNC MPAHGRE RIVER AT DELTA C
2 USGS UNCOMPAHGRE RIVER BELOW RIDGWAY RESERV IR

Division 5 Colorado River Basin

1

2

3

4

5

s

7

8

9

1 D

11

12

13

14

15

1f

1

18

19

o

21

22

23

24

25

2s

2l

28

29

3D

31

32

33

34

NWS

B4R

NCWCD

N WCD

NWS

NCWCD

USGS

USGS

USGS

USGS

USGS

NCWCD

NWS

NWS

USGS

NWS

USGS

USGS

NGWCD

USGS

USGS

NWS

COSP

C SP

C4SP

USGS

USGS

BOR

USGS

NWS
B4R

USGS

USGS

USGS

BRECKENRIDGE 5S CQ CLIMATOL GY

CHAPMAN C NTROL H USE

COL4RAD0 RIVER ABQ1 E W1NDY GAP
C4L RADO RIVER AT K BARGER DITCH NEAR KREMMLING
C4L RADO RIVER BELQIN GLENW4 D SPRINGS

C LDRAD RIVER BEL W WINDY GAP AT CHIMNEY ROCK C
CaL4RADQ RIVER NEAR CAMEO

COL RAD RIVER NEAR CaLORAD UTAH STATE LlNE

C LORADa RIVER NEAR DE BEQUE C
C4L4RADl RIVER NEAR KREMMLlNG

CnLQRADO RIVER NEAR PALiSADE
C L RAD4 RIVER NEAR PARSHALL

CRYSTAL RlVER ABQVE AVALANCHE CREEK NEAR REDSTONE

DILL N 1 E C CLIMAT L GY

EAGLE RIVER AT AVC N CD

EAGLE RIVER AT RED CLIFF COL4RAD
EAG E RIVER NEAR MtNTURN C

EAST ELK CR ABV B ILER CR NR NEW CASTLE C
FRASER RiVER NEAR GRANDBY

FRENCH CREEK GULCH

G RE CREEK AT MQUTH NEAR MlNTU N

GRAND LAKE CC CLIMATQLOGY

HQMESTAKE CREEK AT GQLD PARK CAMPGR UND C4

H MESTAKE RESERV IR

HO SIER PASS TUN JEL AT INLET NaRTH PORTAL

HUNTER CREEK NEAR ASPEN C4

LAKE CREEK NEAR EDVVARDS C

LlNCaLN CREEK BEL4W GRIZZLY RESERV4IR
MAIN ELK GREEK NR NEW CASTLE C

MEREDITH C4 CLIMAT4LOGY

MQRMQN CONTR L H USE

MUDDY CREEK AB4VE ANTEL4PE CREEK
MUDDY CRK BLW WOLFORD MTN RESER NR KREMMLING

PINEY RIVER NEAR STATE BRIDGE COL RADO
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Stativns perated by 4ther Entities
and

Monitared by the Di isiQn of Water Resaurces

D ision 5 Coiorado Ri er Basin 4cont

35

36

37

38

39

4

41

42

43

44

Enti

USGS

NWS
BaR

USGS

USGS

NWS

NCWCD

CQSP

vws

USGS

RnARlNG FORK R ABV DIFFlCULT CR NR ASPEN
RDARING F4RK RIVER AB VE ASPEN

R ARi NG FORK RiVER AB VE L ST MAN CREEK

R ARtNG F4RK RIVER AT GLEN1Nqa D SPRINGS
R GK CREEKAT CRATER CU

RUED1 RESERVDIR NEAR BASALT C4
TROUBLESOME CREEK NEAR KREMMLING
UPPER BLUE RESERV4fR NEAR BRECKENR DGE

WINTER PARK Ca CLIMAT4LQGY

WOLF RD MDUNTAlN RESERVC IR

Di ision G Vllhite Yampa Ri er Basins

1

2

3

4

5

6

7

8

9

1 D

11

12

13

14

15

s

1

18

19

20

USGS

USGS
USGS

NWS

NWS

NWS

USGS

USGS

USGS

USGS
USGS

USGS

NWS

USGS

USGS

USGS

USGS

USGS

USGS

us s

co

co

ELK HEAD CREEK ABUVE L NG GULCH

ELK HEAD GREEK BEL W MAYhIARD GULCH

FISHCREEK NEAR STEAMB AT SPRINGS C4
GREEN RIVER NEAR JENSEN UTAH

LITTLE SNAKE RIVER NEAR DiX N WY

LITTLE SNAKE R1VER NEAR LILY CO
LITTLE SNAKE RIVER NEAR SLATER C

N RTH F RK WHITE RIVER AT BUFaRD

SLATER F4RK NEAR SLATER C0

S4UTH FnRK WHITE RIVER AT BUFQRD
WHITE RIVER BEL4W B ISE CREEK NEAR RANGLEY

WHITE RIVER BELaW MEEKER CO
WHITE RIVER NEAR MEEKER

WILLIAMS F4RK NEAR HAMILT N C4

YAMPA RIVER AB4VE L TTLE SNAKE RIVER NR MAYBELL C

YAMPA RIVER AT DEERL D E PARK C

YAMPA RIVER AT STEAMB AT SPRINGS

YAMPA RIVER BEL W STAGEC4ACH RESERV IR

YAMPA RlVER NEAR MAYBEL

YAMPA R1VER NEAR OAK CREEK C4L4RADQ

20



Stations 4perated by ther Entitres

and

Monitored by the Divisian of Water Resources

Divisian Daiores San Juan R er Basins

I

2

3

4

5

s

7

8

9

1 a

1 i

12

Enti

NWS

USGS

USGS

NWS

USGS

USGS

USGS

USGS

NWS

USGS

USGS

NWS

ANIMAS RIVER AT DURANGO

ANIMAS R1VER BELOW SILVERT N C

ANIMAS RIVER NEAR CEDAR H1LL NM

D L RES RIVER BELQVII RIC C4

DOL RES RIVER NEAR SLICKRQCK C4
LEMON RESERV4IR NEAR DURANG CU

PtEDRA RIVER NEAR ARB LES C4

SAN JUAN R1VER AT FARMINGT N NM

SAN JUAM RIVER AT PAGOSA SPRtNGS G4

SAN JUAN RIVER NEAR CARRACAS C
VALLECITQ CREEK NEAR BAYFIELD

VALLECiT4 RESERV IR C4

Entitv Abbreviation Le

AUR City ofAurora
B R Bureau ofReclamat on

E Army Corp of Engineers
C SP City of Colorado Springs
NCWCD Northem Colorado Wa er Conservancy District
NMEX Sta e ofNew Me ico

NWS National Weather Service

USGS United Sta es Geological Swrvey

zl



11 SYSTEM APPLlCATI N

A Vlfater Rights Administration

The primary utility of the Calorada sateflite linked manitaring system is for water rights
administration The availability of real time data from a network o key gaging stations in each major
river basin in Colorado provides an o erview of the hydrologic conditions of he basin that was

pre iously not a ailable By e aluating real time data for upsiream stations downstream flow

condi ions can typicatly be predicted 24 to 48 hours in ad ance This becomes an essential ptanning
tool in the hands of he Divis on Engineers and Water Cammissioners The ri er call can be adjusted

more precisely ta satisfy as many water rights as passible Access to reai time data makes i possible

to adjust the ri er cal to match dynamic hydro ogic conditions If additiona water supplies are

a ailable more junior rights an be satisfied On the other hand if water supplies decrease then water

use can be curtailed to protect senior rights

The administra ion vf wa er rights in Colorado is becoming increasingly more romplex due to
increased demands implementation of augmentation plans water exchanges transmountain

diversinns and minimum s ream flow requirements For exampie the number of water rights

increased by 23 from 1982 to 1988 fram 102 028 to 24 994 This increase in the number of water

rights has Continued io the present Plans for water rights transfers appro ed by the water courts are

becoming increasingly complex This is especially e ident where agricultura wa er rights are

transferred to municipal use

There is considerabls interest im m nitoring transmountain diversions bo h by westem slope
water users and the eastem slvpe entities dNerting the water Transmountain di ersion water is

administered undet differerrt laws than water originating in the basin fn genera this water may be

claimed far reuse by the di erter until it is totally consumed Forty transmourrtain di ersions are
mon tored by the system

Water exchanges between water users are becoming increasingly frequent These exchanges

can pro ide for mor e effectNe utilization of avaifable water resources in high demand rnrer basins but

can be difficutt to administer The sateiliie linked monitvring system has p o en to be an integral
component in manitoring and accaunting of these exchanges

Many municipalities and major irri ation companies ha e reservoir storage rights Generally
these errti ies can call for release vf stored water on demand The Di ision Engineer must be abie to

delineate the natural flow frnm the storage release while in the stream He then musi track the release

and ensure that the proper deln ery is made The system has demonstraied to be effect ve in this area

The utility of the sysiem in the administration of irrterstate compacts is an especialfy important
appl ca ion The State Engineer has the r esponsibility to delNer defned amounts of water under the
terms of the arious irrterstate compac s but not to over deliver and depri e Calorado of its

entiilement Fifteen s ations incorporated in the statewide mani oring netwark are utilized for the
effective administration of these interstate compacts

The ma ority of the iarge senior water rights in Golorado belong to irrigation companies These

rights are often the catling right in the administration of a water district The dired dNersion rights
exercised can afFect significantly the hydro ogy of the river Twerrty one major irrigation dNersions are

monitored by th system

Water rights ha e been aoquired by federal and state agencies to guarantee minimum stream
flow for both the recreational and fisheries benefits The ava lability of realtime data is essential in
ensuring that these m nimum siream flows are maintained

22



B Hydrologic Recards De elopmen

Spec aiized saflware programs provide for the processing vf raw hydrologic data on a real tfine
basis Conversions such as stage discharge relationsh ps and shift applications are performed on a

real time basis as the data transm ssions are recei ed Mean daily alues are eomputed automatically

ea h day for the pre ious day Data values that fafl outside of user defned nonnal or expected ranges

are flagged appropriately Flagged data alues are not utilized in computing mean daily alues

Missing alues can be added and in alid data alues corrected by the respecti e hydrographer or that
station using data editing functions The records de elopment soflware was significantly modified to
a low for progressi e reoords de elopment Computations are carried aut by the computer alleviating

the chance for human error

Data can be retrieved and displayed in ariaus formats inciuding the standardized U S

Geoiogical Survey Water Resources Di ision annual repo format adopted by the Golorado Division of
Water Resources for publication purposes An ad antage of real time hydralogic data cvl ection is in

being able to monitor the station for on going al d data collection If a sensor vr recorder fails the

hydrographer is immediately aware of the problem and can take correcti re action before losing a
significant amvurrt vf da a

ft is essential to understand that realtime recorads can be different from the finat record for a
gi en s ation This can be the result of editing raw data alues because of sensor calibration errors

sensor malfunctions analogto digital con ersion errors or pari y errors Discharge converstons can

be modified by the entering vf more cuRent rating tables and shifts Corrections to the data are

sometimes necessary to cvmpensate or hydrologic effects such as ic ng Human errvr can also resuft

in n alid data The final record for those gauging stations vperated by non state errtities such as the
U S GeologEcal Survey Water Resources Di ision is he responsibility of that entity Modifications to

the real time records fvr these s a ions are accepted by the state o Colorado

C Water Resources Acc unting

Currently the sate l rie linked monrtoring system is be ng utitized for accouriting far the

Coiorado River Decision Support System SCRDSS the ColoradoBig Thompson Project the Dolores
Project and the Fryingpan Arkansas Projeet Winter Water Storage The ability to input real time data

into these accounting pragrams allows for current and on going tabu ations Since the computations

are performed on a computer the accuracy is increased significarrtly

D Dam Safe y

Dam safety moni oring has developed in recent years irito a major issue Numerous on site

parameters are of interest ta the State Engineer in assessing stability of a dam A this time the

system monitors forty reservoirs in Cvforadu Currently the parameters mon tvred are limited to inflow
outflow and stage ele ation These data do howe er pro ide a basis far e raluating currerrt operating

conditians as cvmpared to specific operating instrurtivns The installation and operation of additiona

sensor types coutd pro ide essential data on irrternal hydraulic pressure ertical and horizontal

movement and seepage rates
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E Au omated Flood Waming System

The 4 ce of the State Engineer Division of Water Resources in c 00peration with the National

Weather Ser ice Central Forecast Office NWS CFo in Den er operates a siatewide flood warning

system utitizing 92 stream gaging stations that are part of the Colorado satel ite linked water resources
monitoring networlc operated by the State Engineer The NWS CFO which operates on a 24 hour

basis is alerted to changing flow condit ons if conditions wan ant either a flood WATGH or a flood

WARNING is issued

Table 1 lisks he incorporated stream gaging stations with the designated alert le els used tv
flag high water onditions A synopsis of haw the system operates follow

1 Remote Data Gollection Data Transmission

Stream siage levels are measured and recorded e ery fifteen minutes for transmission at
standand 4 hour intervais If stage alert levels are surpassed emergency ransmissions are made at

random intervals of from 2 10 minutes All transmissians are sent via the Geostationary 4perational
Env ronmental Satell te GOES Transmissions are received and processed at the recei e site located

in Den er operated by the State Engineer

2 Flagging High Water Le els

Data are screened in an automated fashion by the system s central computer o flag high water
le els The central computer automatically contacts the NWS CF4 by phone gi ring a oice

synthesized message that relays per inent infonnativn The transmission is not completed until the

message is recei ed and erified A file is generated in the computer that lists all stations reporting

high water levets during the last hour

3 Hydrologic Conditions Assessmen

The NWS CF Offi iai in Charge OIC immediately a s by computer terminat the

sateilite monitoring system data base to further e aivate overa l upstream and downstream flow
conditians for the effected watershed Sophisticated saftware including color graphics capabiiity allows

the user to effectNely e afuate the data The OIC follows up by consul ing with the NWS regional
offices of Pueblo Grand Junction Colarado Springs and Alamvsa Radar co erage is utilized to

identify and detennine the intensity of precipitation e ents The appropriate county sheriff offices and
officia spatters are contacted for erifica ion of hydrologic conditions

4 Watch111Varning Dissemination

If flooding is considered a pvssibility a WATCH is issued lf flooding is considered to be
imminent a WARNING is issued The National Waming System NAWAS utifizing the Colorado
State Highway Patro and the Co orado Di ision of Disaster Emecgency Services D4DES

communications networks is utilized to oontact the various iaw enforcement agencies and county

eme gency preparedness offices These agencies in um pro ide a fanout to secondary points of

corrtact including hospitals schools etc Public announcements are mad o er the National Weather

Service designated VHF FM radio frequencies knovm as the Natior al Weather Radio N1NR and

through the news media ia the Automation of Field Operations and Services AFOS national weather
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wire in the Denver metropolitan area the Metropolitan Emergency Telephone System METS is

utilized

It is important to comprehend inherent limi atians of the satelliie monitoring system relati e to

its utilization as a warning system There are no absalute sa eguards against false aiarms Sensor

malfunctions are an obvious cause for such false alarms However he computer can be pragrammed

to ignore data alues that are not plaus ble For example stage alues greater than 10 to t 5 feet are

not physicaliy possihie at most stream gaging stations tn the e ent of a flash flood in a narrow

confined canyvn the remote data coller ion harctware wouki be washed away This is especially the

ase for a station operating downs ream of a faifed dam Ice jams on a rirrer can cause the upstream

stage ta increase and consequently provide in alid dischar7ge conversions There is always a time

lapse from the time a hydrologic e eni occurs to when the system identifies that it has o cuRed and

when a random emergency transmission is sent If an e ent occurs ai 1410 hvurs the system is not

aware of the candition until 14 5 hours since the DCP is programmed to acti ate at e en 5 minute

intervals to recard a data measurement The DCP then computes a transmit interval utilizing a random
number generator This interval is between 2 and 10 minutes If a fi minute interval is uii ized the

random transmission will be made at 14z1 hours The elapsed time from e ent occurrence to

transmission of data is 11 minu es Scenarios could be given which would gi e a minimum elapse time

of two minutes or a maximum elapse time af 24 minutes in addition a random transmission occur ing
on channel 118 has approximately a 20 6 chance twith current channe load le eis of not being

recei ed due to irrterFerence wiih another random transmission being serrt at the same time
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TABLE 1

SATELLITE M NIT DRIhI SYSTEM

FL UD WARNIN NETW RK

DIVISIaN 1 South Pla be River Basin CODE VALUE

1

2

3

4

5

s
7

8

9

o

1

12

13

14

15

BEAR CREEK AT M RRISON

BEAR CREEK AT SHERIDAN

BIG TH MPSON RIVER AT DRAKE N4RTH FORK

BlG THOMPS4N RIVER NEAR DRAKE

BUCKH RN CREEK NEAR MAS NVILLE

CACHE LA P4UDRE AT CANYON MOUTH
CACHE LA P4UDRE NEAR GREELEY

CLEAR CREEK AT LAWSON

N4RTH F RK SOUTH PLATTE RiVER AT BAILEY

SAINT VRAIN CREEK AT LYONS

SO PLATTE RIVER AT DENVER

SDUTH PLATTE RiVER AT HENDERS4N

SDUTH PLATTE RlVER AT WATERTON
SOUTH PLATTE RIVER NEAR KERSEY
SOUTH PLATTE RIVER NEAR WELD NA

DIVISIQN 2 Arkansas River Basin

GAGE HT
GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

STAGE

GAGE HT

GAGE HT
GAGE HT

5 5
fi 5

5 5

5

5 5

s s

7

s

I 9

fi

8G

s

5

7

7

DISCHARGE

1500

2sao

soa

3000

Z000

4 D
3 00

1500

1290

3500

9000

8000

3500

8000

s000

1 ARKANSAS RIVER AT CATLIN DAM I EAR F WLER GAGE HT fi l 5 Q

2 ARKANSAS RIVER NEAR AVaNDALE GAGE HT 5 7 5000

3 ARKANSAS RIVER NEAR WELLSVILLE GAGE HT 7 9 400

4 F UNTAiN CREEK NEAR PINON GAGE HT 7 8 40 D

5 PURGATOIRE RlVER NEAR LAS ANIMAS GAGE HT S 150D

6 PURGATOlRE RIVER NEAR THATCHER GAGE HT 1 3 1200

DtVISION 3 Rio Grande Ri er BasEn

1

2

3

4

5

6

7

8

9

1

1

t 2

13
14

15

s

1

18

19

20

ALAMOSA CREEK AB VE TERRACE RESERV IR GAGE HT

ALAMC SA CREEK BEL W TERRACE RESERVOIR GAGE HT

C NEJOS RIVER NEAR LASAUSES GAGE HT

GONEJOS RIVER NEAR M GOTE GAGE HT

LAJARA CREEK AT GALLEGOS RANCH GAGE HT

LOS PIN S RIV ER NEAR ORT Z GAGE HT

NO RTH CLEAR CREEK BELOW C NTINENTAL RES GAGE HT

PINOS CREEK NEAR DEL N4RTE GAGE HT

RIO GRANDE AT MONTE VlSTA GAGE HT

R 4 GRANDE AT THiRTY MILE BRIDGE GAGE HT

R 0 GRANDE NEAR DEL N RTE GAGE HT

R10 GRANDE R1VER AT ALAMOSA GAGE HT

RI4 GRANDE R1VER AT CDUNTY LINE GAGE HT

SAGUACHE CREEK NEAR SAGUACHE GAGE HT

SAN ANTONlO RIVER AT ORTIZ GAGE HT

SAN ANT N14 RiVER NEAR MANASSA GAGE HT

SANGRE DE CRlST CREEK NEAR FT GARLAND GAGE HT

S4UTH FORK F THE RIO GRANDE RIVER GAGE HT

TRINCHERA CREEK AB TURNER S RANCH GAGE HT

UTE CREEK NEAR FORT GARLAND GAGE HT

2b

3 52
5 5

s 7

5 96

5 41

5 93

3 5

3 4

7 49

4 75

5 fi

7 91

I 0 3

4

5

7

4 96

s 2z

3

3 5

2DD0

z8o

soo

2500

350

650

550

500

4200

600D

7800

5D00

2400

soo

9D0

soo

350

2500

25

250



SATELLITE M4NiTaRlNG SYSTENi

FL QD WARNIN NETW RK c ntinu d

DNISION 4 Gunnison Ri er Basin GflDE VALUE DISCHARGE

1

2

3

4

5

fi

8

9

o

11

12

13

CIMARRON RIVER NEAR CfMARRON
EAST RIVER AT ALMONT

GUNNIS N RIVER AT DELTA

GUNNIS N RIVER BELOW E PORTAL

GUNNISQN R1VER NEAR SOMERSET N FORK

MUDDY CREEK AB VE PAONIA RESERV IR

MUDDY CREEK BELOW PA NIA RESERVOlR

REDLANDS CANAL NR GRAND JUNCTION
SAN MIGUEL RIVER NR PLACERVILLE

SURFACE CREEK AT GEDAREDGE

SURFACE CREEK NEAR CEDAREDGE

UNC MPAHGRE R nr RIDGWAY

UNCOMPAHGRE R VER NR LATHE

DIViSfQN 5 Colorado RiWer Basin

1

z

3

4

5

s

7

8
9

1 Q
1

12

13

14

15

16
17

18

BLUE RIVER AT FARMERS CORNER
6LUE RIVER BEL41N DILLDN

BLUE RIVER BEL W GREEN MOUNTAIN RES

C LORADO RIVER NEAR GAMEO

COLORADD RfVER NEAR DOTSER

GOLORADO R VER NEAR KREMMLING

CRYSTAL R1VER ABOVE AVALANCHE CREEK
EAGLE RIVER BELOW GYPSUM
FRYiNGPAN RIVER NEAR RUEDi EAGLE

FRYINGPAN RIVER NEAR TH4MASVILLE
GORE CREEK AT M UTH NEAR MINTURN

MUDDY CRK BLW W LF4RD MTN RES

PLATEAU REEK NEAR CAMEO

RIFLE GAP RESERV IR

R ARING F RK RIVER ABOVE ASPEN

WtLLIAMS F RK BEL W WILLIAMS F RK RES

W LLIAMS FORK CREEK BELOW WF RESERV IR
WfLL W CREEK BEL4W WILLC3W CREEK RES

D1V SION 6 Yampa White Ri er Basins

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT
GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT
GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT
GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT

GH 1

GAGE HT

GH 1

GAGE HT

GAGE HT

4 15

s
9 15

9 55

7

9 57

8 1 8
8

5 75
3 15

3 4

4 9

9 95

s s

3 8

9 1

1

i 1 5

1U

4 75

8

3 2

4

9

8

4

4 2

4 5

s
5 9

5 3

1450

30DD

185D0

9 D0
000

180

2680

875

2100

sso

fi3D

30

z000

500

z000

fi00a

230 0

1fi10D

18D00

25D0

580D

13D

125

1180

200D

420D

175

I D00

13

30UD

23UD

1 ELK HEAD CREEK AB VE LONG GULCH GAGE HT 7 188

ELK HEAD C EEK BELOW MAYNARD GULCH GAGE HT fi 5 2280

3 ELK RIVER NEAR MILNER GAGE HT G 48 0

4 ILLINDIS RIVER NEAR RAND GAGE HT 4 565

5 LITTLE SNAKE R1VER NEAR DIX N WY GAGE HT 9 4440

fi YAMPA RIVER NEAR MAYBEL GAGE HT 1 sovo

D1VlSIaN Dotores San Juan Ri er Basins

1 ANIMAS RIVER AT DURANGO GAGE HT fi 600fJ

2 D L RES RIVER AT DOLORES GAGE HT 7 fi5

3 D4LORES R VER NEAR RIGO GAGE HT 5 140D

4 FL4RIDA RIVER AB VE LEM N RESERV4IR GAGE HT 3 9 1200

5 FL4RIDA RIVER BEL W LEMON RES GAGE HT 5 1

fi LA PLATA RIVER AT HESPERUS GAGE HT 3 88 5D0
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SATELLlTE M NiT RIN SYSTEIIA

FL C D WARNING NETW RK continued

IVISiQN 7 Dolores San Juan Ri er Basins CODE VALUE DISCHARGE

7 LA PLATA RIVER AT CO NM STATELINE
8 LOST CANY N CREEK D L RES

9 MANCOS R1VER NEAR MANC4S

10 NAVAJ4 RIVER AT BANDED PEAKS RANCH
11 NAVAJ4 RIVER BEL W OSO DIVERSION DAM

12 RIQ BLANC BELOW BLANCD DIVERSION DAM

13 SAN JUAN RIVER AT PAGOSA SPRINGS
i 4 VALLEC T4 CREEK NEAR BAYFIELD

28

GAGE HT

GAGE HT

GAG E HT

GAGE HT

GAGE HT

GAGE HT

GAGE HT
GAG E HT

5 57

7 3

s

3 25

4 8
4 3

7 5
3 43

soo

500

1500

1500

200D

zoo

000
1500



Ill PERATING BUDGET

SATELLlTE MONITflRiNG SYSTEM
FY 9798

I Personnel CosFs

II Operating Costs

A Computer peration and Maint

B Required Matntenance

C Telecvmmunications

D Travel and Training
E Other

SubTotal

t Capital Outlay

Tvtal

Nafes

Budget Actual Proposed

FY 98 99

128 D00 127 8 fi 132 000

4 0 3 fi75 4 000

50 DOD 49 942 48 00

35 00 29 615 30 000

1 Q oao 15 204 18 00

5 000 2 33fi 4 On

1 a4 00 00 32 1 4 00

4D 00 44 5fi2 35 0 0

272 D0 2T3 280 2T1 000

1 The Total Budge af 271 00 f r Fiscal Year 9 99 is based upon estimated

appropriations of 220 D00 User Fee collections totaling 5 D0 and Interest eamed of 1 000

2 In additivn to Satell te Monitoring pera Eon and Maintenance Funds listed abo e

funding amounting to 12 00 was receNed from the Colorado Water Conservation Board s Constructian
Funds This mvney was ailocated for Electronic Equipmerrt Replacement and Gauging Station Renovation
These funds were spent as follows

Actual Pruposed

FY 97 98 FY 98 99

Elec ranic Equipment Replacement 88 119 85 000

Gauging Station Renovation 31 881 35 000

Total 12D 000 120 00

3 An additianal 12D 000 was appro ed by Colarado Water Conservation Board for
Fiscal Year 199 99
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fV FUNDIhIG SOURCES

A FY 97 9 FUNDING

Two hundred eighteen thousand nine hundred eight 2 8 908 was appropriated from the General

Fund for the operation of the satellite linked monitaring system for FY 97 98 A tota of 317 485 was

approved for tota program expenditures The remaining 98 577 was to be collected from user fees

pursuant to Section 31 8U 111 5 c C R S 1985 Supplement

In FY 97 98 user fees amaunting to 52 24 64 were cotlected tnterest on cash funds amvunted

to 1 329 The following is a summary of the fees colle ed in FY 97 98

City of Aurora
Arkansas River Compact Gommission

Dolores Water Conser ancy Disiric
Pubiic Ser ice Company
Aspen Cansalidated Sanitation District
Pueblo Board of Water Works
Denver Vllater Department

Southwestem Water Conser ancy District
5tate of Wyoming
Santa Maria Reservoir Company
Fanners Reserrrair and Irrigation Company
Urban Drainage and Fload Control District
Metro Vl astewater Reclama ion Dis rict
Centennial Water 8 Sanitation District

City of Ft Morgan
Clinton D tch and Reservoir Co
Town of Breckenridge
Colorado Di ision of Parks

ther Re enue

Rio Grande Canal Water Users Association

8 697
8 4D0

5 SD0
4 80D

3 700

2 4D

2 40

2 400

1 550

1 200
200

1 20D
zoo

zvo

zoo

872

872

oo

733 fi4

700

Totai 52 424 64

Tota funds a aifable for FY 97 9 ar ounted to 272 262 A surrimary of the funding is as follows

GeneraC Fund Appropriation

Users Fe s

Interes on Cash Funds

218 908

52 025
1 329

Total 272 282

Actual expendi ures for FY 9l 98 amounied to 273 2801ea ing a fund balance of 20 255 The

fund baiance is an accumulation of un spent year end funds gving backtv FY 85 86 The amount of fees

coliected in any gi en year varies Fees are also received throughout the fisca ear rather than a the

beginning of the fiscal year Efforts are made so as to not overspend against avaifahle funds
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V INATERTALK LtST

1

2

3

4

5

6

7

8

9

1

11

12

93

14

15

1fi

17

18

99

20

21

22
23

25

26

27

28

31

2

3 i

34

36

37

3E

40

1

Ki

44

46

47

48

aE

51

52

i

54

56

57

58

5A

GL
Ci

fi4

66

67

onns oN oNE

ADAMS TUNNEL
8E4R CREEK AT MORRI5 N
BEAR CREEK RESERV IR
BEAR CREEK AT SHEREDAN
BIG TH MPSON AT M UTH NEAR lASALLE
50UTH BOULDER CREEK BELOW GR SS RESERV IR
SOUTH 13011LDER CREEK NEAR ELD RAD SPRINGS

BOULOER CREEK AT BOULDER
BOULDER CREEK NEAR OR DELL
BIG THOMPSON RIVER ABOVE LAKE ESTES
BIG THOMPSON RIVER BEL W LAKE ESTES
NORTH FORK BIG THOMPSON RIVER NEAR ORAKE
BIG THOMPSON REVER AT MOflTH O CANY4N
Bt1RLINGTON CANAL

CHATFIELD RESERV IR
CHEESMAN RESERVOIR
CHERRY CREEK RESERV4IR
CACHE LA P l1DRE RIVER AT F RT COLLINS
CACHE LA POUDRE AT CANYON MOUTH FORT COLLINS
CACHE LA POUDRE NEAR GREELEY
CLEAR CREEK AT DERBY

CLEAR GREEK NEAR GO DEN
CLEAR CREEK NEAR LAWS N

4UR MILE CREEK NEAR HARTSEL
F UR MILE CREEK AT HIGH CREEK
GRAND RIVER DITCH
HANSEN FEEDER CANAL WASTE WAY
H OSEER PASS TUNNEL
JEFFERS N CREEK NEAR JEFFERS N
lARAMIE P UDRE TUNNEL

L WER LATHAM CANAL
MICHIGAN CREEK AB VE JEFFERS N
METR SEINER EFFLtJENT AT DENVER
MIDDLE F RK AT PRINCE
MIDDLE FDRK AT SANTA MARiA
M FFAT TUNNEL
OHLER GLJLCH NEAR JE FERSON
OLYMPUS 7UNNEL

SDUTH PLATTE RiVER NEAR BALZAC
S UTH PLATTE RIVER BELOW CHEESMAN RESERVOIR
SOUTH PI ATTE RIVER AT DENVER
NORTH FORK OF THE S UTH PLATTE RIVER AT GRANT
PlATTE R1VER AB VE ELEVENMILE RE5ERV01R
S UTH PU4TTE RIVER AT HENDERS4N
S TH PLATTE RIVER AT JULSBURG LEFT CHANNEL
SOIJTH PLATTE RIVER AT JULSBURG R1GHT CHANNEL
SOUTH PLATTE RIVER NEAR KERSEY
SOUTH PlATTE R1VER AT F RT LUPTON
S UTH PLATTE RIVER A80VE SPINNEY RESERVOIR
S UTH PLATTE RkVER AT SOUTH PLATTE
S UTH PLATTE RIVER BEL W STRONT A SPRiNGS
S UTH PLATTE R1VER AT WATERTON
SOUTH PLATTE RIVER NEAR WELD NA
RIVERSIDE CANAL

ROBERTS TllNNEL

SOUTH FORK PLATTE RIVER ABOVE ANTERO RES
N RTH TERLING CANAL
SAENT VRAIN CREEK A7 LYONS
SAINT VRAIN CR EK AT MOUTH
TARRYALL CREE AT US 28G NEAR COM
UNION DITCH NEAR GILCREST
PLATTE RIVER AT EJNi4N AVENUE
SOUTH PLATTE R1VER BELOW ANTER RESERVOIR

FORT M RGAN CANAl HEAD GATE NEAR WIGGINS
STERLING NUMBER 1 DIl H
54UTH SAtNT VRAIN CREEK NE F D COL RADQ

N RTH SA1NT VRAtN CRE K NEAR A LENS PARK
31

69

70

71

72

4

75

76
7T

78

79

D

81

82

83

84

8G

87

89

9D

91

9Z
9Ci

94

96

96

97

J9

10D

1 1

1 a2

103

1Q4

905

10fi

1

106

109

110

2

3

4

5

s

7
8

9

1
11

12

13
14

5

s

17

18

19

T

2 3

24

2S
26

50UTH PLATTE R1VER BELOW CHATFIELD RE5ERV41R
SAND GREEK NEAR COLORAi30 WYOMfNG STATE LINE
B REAS PASS
BUTTON R CK RESERV IR
BUCK HORN CREEK NEAR MASONVILLE
LARAMIE RIVER NEAR GLENDEVY COLORADO
TARRYALL CREEK BEL W TARRYA L RESERVDIR
HARMONY NUMBER 1 D1TCH AT HEADGATE
PAWNEE D1TCH AT HEADGATE NEAR MESSEX
WILSON 5l1PPLY DITCH NEAR EATON RESERVOIR
PLATTE RIVER NEAR LAKE GE RGE
NIORTH FORK OF THE S UTH Pk ATTE RIVER AT BAlLEY
JEFFER50N CREEK BELOW SNY ER CREEK
R CK CREEK AT CON LUENCE OF TARRYALL GREEK
TARRYALL CREEK AT B R EN D1TCH
GREELEY L VELAN DIVERSION DAM

BOULDER CREEK AT NORTH 75TH STREET
LITTLE DRY CREEK NEAR GREENWOOD VILLAGE
NEW CACHE LA POUDRE CANAL AT 25 NEAR TIMNATH
CACHE A P UDRE RlVER BELOW ZS

LYMPIJS DAM AT ESTES PARK
MARY S LAKE NEAR ESTES PARK
tARIMER AND WELD fRRIGATION DITCH
CACHE LA POUDRE RIVER BE W LARIMER AND WELO

WESTERN MUTUAL DITCH A KA HEWES COaK
EVANS 2 DITCH

MIDOLE B ULDER CREEKAT NEAC ERLANO
SOUTH PIATTE RIVER AT F RT M RGAN
LEFT HAND DIVERSI N NEAR WARD CO ORADO
S 80ULDER CREEKAB VE GR05S RESERV IR
BIJOU CANAL

RALSTON CREEK AB VE RALST N RESERV0IR
SOUTH PLATTE RIVER CHANNEL 1
E OWER PLATTE AND BEAVER CANAL
T WN F LY NS kVERSON

CANAL 3

VIDLER TUNNEL NEAR ARGENTINE PASS
MIDDLE SAiNT VRAIN AT PEACEfUL VALLEY
CHERRY CREEK NEAR PARKER

ILLE TUNNE NEAR DRAKE
THOMPSON AT CANYON M UTH NEAR BERTHOIlO
BQULDER LARIMER ITCH

N F RK CACHE LA P U RE BELOW HALLIGAN RES

oNis oN rwo

AMITY CANAL
ARKANSAS RIVER NEAR AVONDALE
ARKANSAS RIVER AT CATLiN DAM NEAR FaWLER
ARKANSAS RkVER hIEAR C OLlDGE KANSAS
ARKANSAS RiVER AT GRANADA
ARKANSAS RiVER BE OW J HN MARTIN RESERVOIR
ARKANSAS RIVER AT LA JUNTA
ARKANSAS RiVER AT LAS ANlMAS

ARKANSAS RtVER NEAR NEPESTA
ARKANSAS REVER AT PORTLAND
ARKANSAS RlVER AB VE PUEBLO
ARKANSAS RIVER NEAR WELLSVILLE
BOB CREEK AT CANAL
CHARLES H BOUSTEAO TUNNEL
BUSK IVANHOE TUNNEL
CRO KED ARROY NEAR SWINK

CATLIN CANAL AT CATLIN DAM NEAR F WLER

CHEYENNE CREEK NEAR KANSAS STATELiNE
C LORAD CANAL AT MlLE 3 8 NEAR BOONE
C LUMBfNE DITCH
EWING DITCH

F RT LYON STQRAGE CANAL
FORT LYON CANAL
FOUNTAIN CREEK NEAR PENt N
FRONTlER DtTCH KANSAS

lAKE HENRY RESERV R C NTENT AND OUTFLOW
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DIVISI N TWa 4cont

H LBR K GANAL AT MILE 3 4 NEAR ROCKY F RD
H MESTAKE TUNNEL
H RSE CREEK AT HIGHWAY 194
JOHN MARTIN RESERV IR AT CADD A
KICKING BIR CANAL

LAKE CREEK BELOW TWIN LAKES

lAMAR CANAL

LARKSPUR D1TCH AT MARSWALL PASS
EAKE F RK CREEK BELOW SUGARLOAF

IAKE F RK CREEK AB4VE TURQU ISE RESERVOIR
MERRIDITH RESERVDiR INFLOW NEAR RDWAY

MERRIDI7H RESERVOIR C NTENT AND UTFL W

XF RD FARMERS DITCH COMPANY
PLIEBLU RESERVOIR NEAR PUEBLO

PUEBLO WATER WORKS IVERSI N
PLIRGATORIE RIVER BELOW TRINIDA RESERVOIR
PLJRGATORIE RIVER NEAR LAS ANIMAS

PIJRGATORIE RIVER AT MADRID

PURGATOREE RIVER AT NINE MELE DAM NEAR HIGBEE
PURGAT RIE RIVER hIEAR THATCHER

R CKY FORD HIGHLINE CANAL M LE 49 NEAR 80DNE
TlMPAS CREEK NEAR R CKY RD

TWlN LAKES TUNNEl

WURTZ ITCH NEAR TENNESSEE PASS
CUCHARAS R VER ABOVE CUCHARAS RES
CIICHARAS RtVER BEL W CUCHARAS RES
CUCHARAS RESERVOIR

CUCHARAS RESERV4IR SEEPAGE FLUME

FOUNTAIN CREEK AT C L RA O SPRiNGS
FDUNTAIN CREEK NEAR SECURITY
F4UNTAIN CREEK NEAR FOUNTAIN
fOUNTAIN CREEKAT PUEBL

ARKANSAS RIVER NEAR NATHROP

ARKANSAS RIVER NEAR PARK ALE
LAKE CREEK ABOVE TWtN AKES
FaUNTAIN CREEK AT M IJTH

COTTON WOOD CREEK NEAR g1JENA VISTA
ARKANSAS RIVER AT CANYON CITY
ARKANSAS RIVER AT GRANITE
ARKANSAS RIVER AT SALIDA

HUERFAN RIVER AT BADIT NEAR WALSENBURG

ARKANSAS RiVER AT NATHROP

GRAPE CREEK NEAR WEST CLIFF

CHALK CREEKAT MOUTH NEAR NATHROP
S UTH ARKANSAS RIVER AT SALlDA CO

QIVISI4N THREE

ALAMOSA CREEK AB VE TERRACE RESERVDIR
C OSED BAS1N PR JECT CANAL JEAR ALAMOSA
CONEJOS R VER NEAR MCIGOTE
CONEJOS RIVER 6ELOW PLATORO RESERVaIR
CONTINENTAL RESERVOIR NEAR CREEDE

iA JARA CREEK AT GALLEGDS RANCH
LOS PIN S RIVER NEAR ORTIZ
N RTH CHANNEL CONEJ S RIVER NEAR LASAUSES

PLATORO RESERV4IR

RIO GRAN E RIVER AT ALAMOSA

RID GRANDE CANAL NEAR DEL NORTE
RIO GRANDE NEAR DEL NORTE

RI GRANDE NEAR L08AT S

RIO GRANDE AT TH RTY MILE BRIDGE
RI GRANDE AT M NTE VISTA

RI GRANOE RESERVOIR

SOUTH FORK RI RANDE RlVER AT SOUTH FORK
R GRANDE RIVER ABOVE TRINCHERA CREEK
SAGUACHE CREEK NEAR SAGIJAGWE
SAN ANT NI RIVER AT RTIZ
SDUTH CHANNE CONE l S R1VER NEAR LASAUSES
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TABOR tTCH AT SPRtNCa CREEK PASS
TERRACE RESERVDIR
MOUNTAIN HOME RESERV IR

TRINCHERA CREEK AB VE TURNERS RANCH
UTE CREEK NEAR F RT GARLAN

BEAVER RESERVDIR

N4RTH CLEAR CREEK BELOW CONTINENTAL RES CO

SAND CREEKAT GREAT SAND DUNES NTi MONUMENT

ALAMOSA CREEK BEL4W TERRACE RESERV IR

NORTON DRA1N DITCH NEAR I ASAUSES

PINOS CREEK NEAR DEL NORTE
RID GRANDE RIVER AT CDUNTY LINE

SANGRE DE CRISTO CREEK NEAR FDRT GARLAND

5AN ANT NIO RIVER NEAR MANASSA

TRINCHERA CREEK BELOW SMITH RESERV IR

MEDAN CREEK AT GREAT SAND OUNES

TARBEI L OITCH NEAR COCHETOPA PA55

oNis oN FouR

BLUE MESA RESERVOIR GUNNISDN COUNTY

CIMARR N RIVER NEAR CIMARRON GUNNISaN
DALLAS CREEK NEAR RIDGEWAY QURAY COUNTY

DOL RES RIVER NEAR BEDR CK M NTROSE COUNTY

EAST RIVER AT ALMONT
GUNNISON RIVER BEL4W EAST PORTAL GUNNI50N R

GUNNIS N R1VER AT DELTA DELTA COUNTY
GUNNIS N RlVER NEAR GRAND JUNCTlON

GUNNIS N RIVER NEAR GUNNISON COUNTY

MLIODY REEK ABOVE PAONIA RES GUNNISON
MUDDY CREEK BELOW PAONIA RES GUNNISON
NORTH FORK OF THE GUNNISON RIVER SOMERSET
PAONIA RESERVOiR NEAR BARDkNE

REDLANDS CANAL NEAR GRAND JUNCTION

RI GWAY RESERVOIR NEAR Rl GWAY URAY

KANNAH CREEK NEAR JUNIATA ENLARGEMENT

SAN MIGUEL RIVER NEAR PLACERVILLE

SILVER JAGK RESERVOiR NEAR CIMARRON

SDUTH CANAL NEAR MONTROSE MONTR SE COUNTY

SURFACE CREEK AT CEDAREDGE ELTA COUNTY

SURFACE CREEK NEAR CEDAREDGE DELTA COUNTY
TAYL R REVER AT ALM NT
TAYLOR PARK RESERV IR GUNNI50N CDUNTY

TROUT LAKE RESERVaIR SAN MIGUEL CDUNTY
TROUT LAKE RESERV iR DUT FL VIf
UNC MPAHGRE RIVER AT C lONA M NTR SE
UNC4MPAHGRE RIVER BEL OW RIDGEWAY RESERV IFt
UNC4MPAHGRE RIVER NEAR RfDGEWAY OURAY CTY
UNCDMPAHGRE RIVER NEAR 4LATHE OURAY CDUNTY
TOMICH CREEK NEAR GUNNIS N

lAKE FORK AT GATEVIEW COLORAD
GUNNISON RIVER BE OW REDLANDS DIVERSION DAM

UNCOMPAHGRE RIVER AT DELTA

EAST RIVER BELOW CEMENT CREEK

C CHET PA CREEK NEAR PARLIN
SAN MIGUEL RIVER AT BR KS BRIDGE

SLA7E RIVER NEAR CRESTED BUTTE

SAN MIGUEL RIVER AT URIVAN

DIVISION FNE

BLUE R1VER BEL W DILLON SUN NlT CaUN7Y

BLUE RIVER BELOW GREEN MTN RES SUMMIT

COL RAD RIVER NEAR CAMEO
COLORAD RIVER NEAR D TSER EAGLE COUNTY

COL RADO RIVER BELOW GRANBY RES GRAND CTY
COL RADO RIVER BELOW GLENWD D SPRINGS

COl RAD RIVER NEAR KREMMLENG
C LORADO RIVER MEP R GRANBY GRAND C UNTY
COL RA RiVER NEAR C L RAD UTAH STATE LINE

CRYSTAL R1VER ABOVE AVALANCHE CREEK REDSTONE

DILLON RESERVDIR SLJMMET CDUNTY
EAGLE RIVER BELOW GYPSUM EAGLE C UNTY
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EAGLE RIVER AT RED CLIFF
FRASER RIVER NEAR WINDY GAP

FRYINGPAN RiVER NEAR RUEDI E 4GLE CDUNTY

FRYINGPAN RIVER NEAR THiDMASVILLE PITKfN COUNTY

GOVERNMENT HiGHLlNE CANAL

GRANBY RESERVOIR

GRAND VALLEY CANAL
GREEN MOUNTAIN RESERV IR SUMMIT COUNTY

GRASS VALLEY CANAL

LINCOLN CREEK BELOW GRIZZLY RESERV IR
PINEY RIV R NEAR STATE BRIDGE
PLAT AU CREEK NEAR CAME
RIFLE GAP BELOW GAP RESERVDIR
R ARING FORK R VER NEAR ASPEN

ROARING FORK RIVER BELOW MARO N CREEK

R ARING FORK RiVER AT GLENWO D SPRINGS
RDARING F4RK RIVER ABOVE LOST MAN CREEK
RUEDI RESERVOfR NEAR BASALT
SHAODW MOUNTAIN RESERVOiR GRAND COUNTY

WILLOW CREEK PUMP CANAL GRAND COUNTY

WILLIAMS RK BELOW WILLIAMS FK RES GRAND CTY
WILLOW CREEK RESERV IR GRAND C UNTY

WILLOW CREEK BEL W WILLOW CREEK RESERVOIR
WILLIAMS F RK RESERVDIR

C LORADO RIVER NEAR PALISADE

COLORADO REVER AT B KENNY BARRIGER D1TCH
MUDDY CREEKABOVE ANTEL PE CREEK

MUDDY CREEK NEAR KREMMLING
RIFLE GAP RESERV IR

COLORADO R1VER AT CHIMNEY R CK

GOL RADD RIVER BE W WINDY GAP

COLORADD RIVER AT PARSHALL

BLIJE RIVER AT FARMERS C RNER
RCHARD MESA IRRIGATION DIST AB VE PALISADE

TENMlLE CREEK BElOW N RTH TENMI E CREEK
GORE CREEK AT MOl1TH NEAR MINTURN
Bl UE RIVER AT Hl WAY9 BRIDGE B BRECKENRIDGE
EAGLE RIVER AT AV N

v rs an sx

YAMPA RIVER AT CRAIG

ELK RIVER NEAR MILNER
YAMPA RIVER AT STEAMBOAT SPRINGS
ILLIN IS RiVER NEAR RAND
LITCLE SNAKE RIVER NEAR D1X N WYOMING

LITTLE SNAKE RIVER NEAR LiLY

ELK HEAD CREEK ABC VE L NG GULCH
M CHIGAN CREEK NEAR G4ULD
NORTH PLATTE R1VER NEAR NORTH GATE
ELK HEAD GREEK BELOW MAYNARD GULCH

W iITE l IVER NEAR MEEKER
YAMPA RIVER NEAR MAYBELL

YAMPA RIVER BE OW STAGE C ACH RESERVOIR
YAMPA RIVER AB VE STAGE C ACH RESERVOIR

YAMC4L RESERVOIR

NORTH FORK OF THE WHITE RIVER AT BUF R
WILLOW CREEK BEL W STEAMBOAT LAKE
WHITE RIVER BELOW 801SE CREEK
SOUTH F RK F THE WH TE RIVER AT BUF RD

PEARL fAKE

STEAM B AT LAI
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ANIMAS RIVER NEAR CEDAR HILL NEVII MEXICQ

ANIMAS RIVER AT DURANGO
AZ TEA UTlET TUNNEL CHAMA NEW MEX C
CHERRY GREEK AT MOUTH NEAR RED MESA
DOL RES RIVER BELOW MCPHEE RE5ERV81R
D L RES RIVER AT D L RES MONTEZUMA COUNTY
DOLORES RIVER NEAR RtC
DOLORES TUNNEL UTLET NEAR DOLORES

FLORIDA RiVER ABOVE LEMON RES NEAR DURANGO
FL RIDA RIVER BEl OW I EM N RESERVOIR
LA PLATA RIVER AT HESPERUS LA PLATA CC UNTY
LA PlATA RfVER AT THE C LORADO NEW MEXICO LINE
LONG H LL W AT THE MOUTH NEAR RED MESA
LOST CANYON CREEK D LORES MONTEZUMA COUNTY

IA PLATA AND CHERRY CREEK DtTCH NEAR HESPERUS
MANC S RIVER NEAR MANCOS

LONE PINE CANAL AT GREAT CUT DIKE NEAR DOL RES
NAVAJD RIVER BELOW S4 DEVERSION AM CHROMD

PINE RIVER BELOW VALLECITO RESERV IR BAYFIELD
Rl BLANC BELOW BLANC DIVERSION DAM PAG05A

SAN JUAN RiVER AT FARMINGTON NEW MEXlCO
SAN JUAN RIVER AT PAG SA SPRINGS
VALLECITC RESERVOIR

Rf0 BLANC DIVERSEON NEAR PAG05A SPRINGS
DFVER5I N NEAR CHR M

PI NEER DITCH AT STATE LINE

ENTERPRISE DITCH AT STATE LINE
HAY GULCH AB VE RED MESA WARD RESERVOIR
U CANAL BELOW GREAT CUT DIKE C
VALLEClTO CREEK NEAR BAYFIEID

FLORiDA CANAL

PINE RiDGE DITCH NEAR HESPERUS

JACKSDIV GULCH RESERVOIR INLET CANAL
NAVAJ RIVER A Y BANI ED PEAKS RANCH
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