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INTRODUCTIDN

The satelfite linked monitoring system SMS pro ides the Di ision of Water Resources other state and

federaf en ities and the wa er user community with access to real time and historic stream flow data from gaging
stations across the State af Colorado These data and software systems pro ide for more ef ecti e water rights

administration water resource management computerized hydrologic records deve opment and flood waming

The State Engineer s 4ffice SE began operating the SMS in 9985 The Colorado Water Resources and

Power Development Authori y provided initial funding for this project pursuant to Section 37 95 f07 5 C R S

1983 by enactment of Senate Jo nt Resolution No 20 This system has become one of the most important ar d

integral tools for he administration and management of Colorado s water eso arces not only for the Di ision of
Water Resources but for the entire water user communi y

Initially the State of Colorado operated 150 remote gaging stations linked to the SMS The Water

Resources and Power Der efopment Authority funded an additional expansion of forty stations and an upgrade to
the central computer system in 1991 Through that expansion and additivnal stations funded by various

cooperaiing entities the Di ision of Water Resources now operates 259 satellite gaging stations linked to the

SMS Federal agencies water conservancy disiricts mUnicipalities and pri ate entities own other stations in

Colorado and neighboring states The Di ision col ects and uses the data from 179 of these s a ions operated hy
others

The Colorado satellite linked water resource monitoring system recei ed national merit awards in 1985 and
f 986 The National Society of Professionai Engineers selected the sys em as one of ten outstanding national
engineering achievemen s for 1985 The Cour cil of State Go ernments selected the system as one of the eight

top innovati e programs instituted by state go emment in the nation for 1986

The Saiellite Monitoring Sys em provides the primary input data for the South Platte Waier Rights
Management System SPWRMS This system was developed by the Division of Water Resources and he Center
for Applied Decision Support for Water and Environmental 5ystems at CU Boulder I aliows water commissio ers

and DWR engineers to more efFectE efy administer and manage the South Platte River

The Colorado Water Conservation Baard construction fund continued to fund the to replacement of old

Data Collection PlatForms A tvtal of 113 000 was obtained or FY 95 96 Most of these funds are being used to

replace fifteen satellite installations with new electronic eq ipment The rest o the funding is for a gaging station

reno ation program The CWCB is currently considering the appro af vf 113 0 0 for FY 96 9 to con inue this

replacement and reno ation program



I PR GRAM D CRIPTI N

The Satellite Monitoring System 5MS allows the Division of Water Resources to collec process store

and distribute any kind of environmental daia transmitted from remote locations The daia set of interest to the

Di ision is the water leve at rivers streams di ersion structures and reservoirs The SMS converts these raw

water level alues into several products of use to various clients The products range from raw data passed

on to other computer systems to the vfficiaf Hydrographic Records of inean daily stream flows Our cfients

in iude Di ision vf Water Resources personnel and other waie users wanti g rea time administrati e data
cvmputer systems perForming other analyses and the varied user community of state and federal agencies
municipafities canal companies attorneys and consul ing engineers needing access to real time and historic
stream flow data

1

A System Configuration

The Satellite Monitoring System consists of four primary sub systems 1 the remo e station data

measurement co lection and transmission hardware 2 the satellite communication links and transmission recei e

hardware 3 the computer hardware and software systems and 4 the computer communication hardware and
software

The remate equipment at remote stream di ersion or reservoEr gaging stations includes the on s te
sensars the Data Collection P afiForm DCP and radio transmitter elecironics the power supply and he radio

antenna The sensor may be either a oat operating in a stifling well hydraulically connected to the stream or
reservoir a manometer or other type of pressure transducer or a direct discharge meter ften a temperature

sensor and other meteorofagica sensors are also present The DCP is a programmable de ice that collects

processes and stores data from up to 16 sensors lt also controls the timing of the radio transmissions Most sites

are powered by 12 volt batteries re charged by solar panels If a ai able 120 volt AC power converted to 12 olt

DC current for some sites An en iranmental y secure enciosure protects the equipment from extreme weather and
unauthorized access

The communications link for data transmissions fram the DCPs is a Geostationary Orbita En ironmental
Satellite GOES This is a federal satellite operated by the National Dceanic and Atmospheric Administration
National En ironmental Satellite Data and Information Service NDAA NESDiS A GOES satellite is En an

equatorial geostationary orbit 22 50D miles in space The Division of Water Resources originally installed a Direct
Readout Ground Station DRGS to recei e this data directly from the DES satellite N4AA receives all

ransmissions at a facility at Wallops Island Virginia ihen re transmits the data over ane channel to a domestic
communications satellite isible from all of North America This sate fite D MSAT broadcasts back to earth with

much more power than the G ES sys em The more powerful sigr al allows us to use a much smaller antenna 1 8

meters and much simpler electronics Since the D4MSAT mufiiplexes al data on one channel we can recei e data
S from any remote sr e without additional elecfronics We still use the DRGS as a backup system N AA does not

charge or these services

The DCP s collect data measurements at 15 minute 30 minute or 60 minute intervals as needed I most

cases they stare 8 hours of data and transmit at 4 hour intenrals in the standard transmission mode This pro ides

y eplicate data in case of a missed transmission When ti e DCPs detect that stream flow conditions exceed

programmed levels they transmit random messages providing real iime alarm warnings

The main computer is a Digita Equipment Corporation DEC VAX 4000 30D This system gathers da a

from the DRGS electronics and the DOMSAT receive system running on a PC Real time software automatically

processes con erts and stores the incoming data The conversion calcu at ons use the most up to date
hydrographic shifts as determined by actual meas rements to reflect changes in the stream channel

characteristics The system processes meteorological information in a simifar manner Every morning the system

reads the pre ious day s data and ca culates mean alues minimums maximums and other statistics placing the
results in a separate data base To presenre the integrity of the data we do not edit the originai real time data A

DWR de eioped system extracts a subset of the original data for editing and hydrologic record development The
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DWR hydrographers also use this system to manually enter and edit stations not included in the G4ES linked
system 4n y authorized users can edit the data ther programs allow users to access data and to control he

system The centraf computer hardware is Iocated in the Centennial Building at he Offce of the 5tate Engineer

We support se eral methods of communications access and data dissemination Using a PC and a
modem users anywhere in the worid wi h proper authorization can access our system In 1995 the DWR installed

new high speed 28 800 baud modems This pro ides our users with a better le el of service through much higher

data transfer rates Many users now connect to the system through the lntemet the lnformation Superhighway

This technology also connects the SMS o the South Platte INater Rights Management System and other

independent sysfems

The Division operates a system called WATERTALK tha tets users retrieve up to date stream flow

information from key gaging stations throughout the state by using a touch tone teleph ne WATERTALK uses a

computer generated voice synthesizer This system is very popular wiih both the pubiic and the Division water
commissianers The telephone number for WATERTALK is 303 831 7135 Originafly we dedicated 4 telephone

lines to this program Presentfy there are six telephone lines avai able to this pragram The last page of this report

shows the cuRent list of sta ions a ailable on Watertalk

The last method of data dissemination is the Alarm system This is another computer oice synthesized

device that alerts the Denver oifice of the National Weather Service to potential flood conditions Random alarm

messages from the DCPs cause software on the ma n computer to dial the Weather Service When they answer

their telephone the system tells them the station name and the water le el This pr gram was of great assistance

during this years high run off season

B System perations

One of the most important technical aspects of the 5atellite Monitoring program is to assure the highest possible
rate of data capture and system a ailability ln years past problems inherent in the G ES system and vur DRGS

pre ented us from recei ing f DO of DCP transmissions N4AA launched a new sateliite in 1994 That in

conjunction with the DOMSAT system has impro ed the o erall reliabi ity of the DCPlsatellite link

4ccasionally local power outages at the Di ision s Denver office ha e crea ed short term gaps in data

reception and the a ailabiiity of the system to users In 1995 we purchased and instaffed uninterruptible power

supplies for all the computer systems in olved in data coliection data processing and communications While
these power supplies will not keep the systems operating for more than 20 minutes approximately 90 a of the

power outages we ha e experienced over 1 years ha e been iess than 1 minutes in duration This will help

increase the availabili y and reliability of the Satellite Mo itoring System aur data recepiion is now better than
98

Maintaining data base integrity is an important operations goal Real time data are fi no alue unless the

data are accurate We expend considerable effort to ensure that the remote hardware and sensors remain in
calibration 4ther entities operate nearly 42 of the stations in the state s monitoring network 7hey generally are

not using the data to make real time decisions This difference in the use of data makes our efforts to keep the

equipment calibrated more difFcuft Those entities more concerned with historic data do not have the sense of

immediacy as the DWR with its in erest in water administration Over time impra ed communication has alle iated

this problem

Typically hydrographers isit stations at two to four weeCc interva s They make on site flow measurements
and any necessary adjustments to the equipment The system cvmpares in coming data to aflowable data ranges
for each station and flags outside of range data accordingly The software that cafculates mean alues and other

statistics does not use these flagged afues Each day the computer reports the number of data quality flags for
each station



The system diagnostic repvrt helps in monitoring the operation of the remote data collection hardware This
computer generated report tabulates the transmission characteristics and a data base analysis for each station for

the pre ious day The report lists the number of recei ed scheduled and missed transmissions any message
length errors transmission time errors errors in transmission quality including power EIRP and frequency any
deficiency in remote power supplies and ihe number of missing values and parity errors for each station We can

detect remote equipment operating problems be ore they produce fatal errors

The Di ision of Water Resources is responsible for system maintenance Field persnnnel from each

Division recei ed training from Di ision of Water Resources personnel in the operativn and maintenance of the
system hardware Training is drrected at system diagnostics hardware calibration and basic repairs Each

Division is supplied with a minimum of two sets of replacement hardware f a component malfunctions and cannot

be repaired in the field it is repiaced and sent to our repair facility in Den er lf we cannot repair it it is then

returned to the manufacturer for repair

We are using monies obtained rom the Colorado Water Conservation Board s construction fund to

reno ate gage houses and replace 15 DCPs per year Many of the DCPs in the field are approaching en years o
use and are nearing the end of their usefuf ife 113 000 was obtained for these purposes in fiscal year 94 95

Another 113 00 was approved by the board for fiscal year 95 9fi A source of funds for tf ese purposes on an on

going basis is still being developed by this office

Communications with N AA NESDIS other GOES users and the Colorado user community is essentiai
N AA NESDiS coordinates the acti ities of iwo national G ES user groups the Technical Wvrking Group and the
Direct Readout Ground Station Working Group Meetings are held semi annually to discuss G ES operations

ture sysiem improvements system utility and to faci itate communications between users These mee ings ha e

proven to be beneficiai

The mvnitoring system continues to operate with only two full time employees paid by the appropriations
for the program a Systems AnalysUPragram Manager and a Senior Telecommunications Electronic Specialist

The Systems Analyst Program Manager s responsibilities include the coordination of daily operations network

de elopment system enhancement contrvl and management of sys em access by the user community software
modification and ADP training The Sen or Tele Elect Specialist s responsibili ies include pre entati e

maintenance and repair of the system hardware

Essential additional support is provided by other staff of the Division of Water Resources The SMS is

managed by he Chief of the Hydrographic Branch His responsibilities include o erall management of fhe

program integration of the SMS i to the hydrographic program of the DWR mainiaining communications with the

user community interagencylintra agency coordination user fee de elopment budget management and program
direciion Working under the Hydrographic Branch Chief is a computer programmerloperator The responsibilities

of this computer operator include operation of the recei e site and central computer data base management and

data backup Also part time support for western siope preventati e maintenance and reparr is provided by the
Division Engineer s ffce for Water Division Three era guidance and direction are provided by the State
Engineer and an Assistant State Engineer Systems operation and maintenance support is pro ided by the
hydrographic staffs of each of the se en Division offices

G System Software

T e Satellite Mo iforing System software package consists of a series of programs ihat pro ide for data
reception data processing data con ersions data archi ing and data retrieval in arious formats 5ofiware too s

are also pro ided for system diagnostics

System users can access the real time daily data and calculated means minimums and maximums

through the Dayfile and Archi e programs Division of Water Resources personnel control the setup and
maintenance of indi idual sta ions and t e overafi system through various other programs
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The Di ision has internally developed addi ional systems to supplement the basic satell e software The
record system was created to facilitate the development of hydrologic records t uses the reai time data to

produce the offciaf hydrographic stream flow record for the Di ision of Water Resources Editing is done on a
separate working file dup icated from the original data base In this fashion the integrity of the real time daia is
maintained This is necessary since administrative decisions are based on the evafuation o real time data

II SYSTENI APPL CATI N

A Water Rights Administration

The primary utility o the Colorado satellite linked monitoring system is for water rights administration The

availabi ity of real time data from a nefinrork of key gaging statior s in each majvr river basin in Colorado provides an
overview of the hydrologic conditions of the basin that was previously not a ailable By evaluating real time dafa
for upstream stations downstream flow conditions can typica ly be predicted 24 tv 48 hours in advance This

becomes an essential planning tool in he hands of the Di ision Engineers and Water Commissivners The ri er

call can be adjusted more precisely o satisfy as many water rights as possible Access to real fime data makes it

possible to adjust the river calE to match dynamic hydrologic conditions If additional water supp ies are avai able
more junior rights can be satisfied n he other hand if water supplies decrease then water use can be curtailed

to protect senior rights

The administrativn of wafier righis in Colorado is becoming increasingly more complex due to increased
demands implementafion of augmentation plans water exchanges transmountain di ersions and minimum

stream flow requirements For example the number of waier rights increased by 23 o from 1982 to 1988 from
102 028 to 124 994 This increase in the number of water rights has confinued to the present Plans fo water

rights transfers appro ed by the water courts are becoming increasingly complex This is especially evident where
agricultura water rights are transferred to municipal use

There is considerable interest in monitoring transmountain diversions both by western slope water users
and the eastern slope entities di erting the water Transmountain diversion wa er is administered under diiferen

laws than water originating in the basin fn general tF is water may be claimed for reuse by the diverter until it is
totaliy consumed Forty transmountain di ersions are moniiored by the system

Water exchanges between water users are hecoming increasingly frequent These exchanges can provide

for more effecti e utilization of a ailable water resources in high demand river basins but can be diffcult to

administer The sateilite Ei ked monitoring system has proven to be an ntegral component in monitofing and

accounting of these exchanges

Many municipaf ties and major irrigation companies ha e reservoir storage rights Generally these enti ies
can call for release of stored water on demand The Di ision Engineer must be able to delineate the natura flow

from the storage release while in the stream He then must track the release and ensure that the proper deli ery is
made 7he system has demonstrated io be effective in this area

The u ility of the system in the administration of interstate compacts is an especially important appkication
The State Engineer has the responsibility to deli er defined amvunts of water under the terms of the arious

interstate compacts but nvt io o er deli er and deprive Colorado of its entitlement Fifteen stations incorporated in

the statewide monitvring netrnrork are utilized for the effective administration of these interstate compacts

The majority of tf e large senior water rights in Cfllorado befong to irrigation companies These rig ts are

often the calling right in the administration of a water district The direct diversion rigY ts exercised can affect
significantly the hydrofogy of the river Twenty vne major irrigation di ersions are monitored by the system



Water rights har e been acquired by federal and state agencies to guarantee minimum stream flow far both
the recreationaf and isheries benefts The availabili y of real time data is essential in ensuring that these minimum
stream flows are maintained

B Hydrologic Recards De elopment

Specialized software programs provide for the processing of raw hydrologic data on a real time basis
Con ersions such as stage discharge relationships and shift applications are performed on a reai time basis as the

data transmissions are recei ed Mean daily alues are computed automatically each day for the pre ious day
Data vafues that fall outside of user defined normal or expected ranges are flagged appropriately Flagged data

i values are not utilized in compu ing mean daiiy values Missing alues can be added and in alid data alues

corrected by the respecti e hydrographer for that station using data editing functions The records development

software was significantly modified to allow for progressive records de elopment Computations are carried out by

the computer al eviating the chance for human erro

Data can be retrieved and displayed in various formats including the standardized U S Geological Sunrey
Water Resources Di ision annuaf report format adopted by the Coforado Division of Water Resources for
publication purposes An ad antage of real time hydrologic data collection is in being able to monitor the station for
on going valid data collection f a sensor or recorder fails the hydrographer is immediately aware of the problem
and can take correcti e action hefore losing a significar t amount of data

Et is essen ial to understand that real time records can be difFerent from the final record for a gi ren station

This can be the result of edit ng raw data alues hecause of sensor caiibration errors sensor malfunctions analog
to digital con ersion errors or parity errors Discharge con ersions can be modified by the entering of more

current rating tables and shifts Correc ions to the data are sometimes necessary to compensate for hydrologic
effects such as icing Human error can aiso result in in afid data The final record for thos gaging stations

operated by non s ate entities such as the U S Geological 5urveyWater Resources Di ision is the responsibility
of that entity Modifications to the real time records for these stations are accepted by the sfate of Colorado

C Water Resources Accoun ing

Currently the satellite linked monitoring system is being u ilized for accounting for the South Platte Water
Rights Monitoring System the Colorado Big T ompson Project the Dolores Project and the Fryingpar Arkansas
Project Winter Water Storage The abifity to input real time data info these accounting programs allows for current
and on going tabulations Since the compcatations are performed on a computer the accuracy is increased
signifcantly

D Dam Safety

Dam safety monitoring has de eioped in recent years in o a major issue Numerous on site parameters

are of interest to the St te Engineer in assessing s abiiity of a dam At this time the system monitors thirty fr e
reser oirs in Colorado Currently the parameters mor itored are limited to inflvw outflow and stage ele ation
These data do howe er provide a basis for e aluating current operating conditions as eompared to specific
operating instructions The installation and vperatian of additional sensor types could pro ide essential data on

internal hydra lic ptessure ertical and horizontal movement and seepage rates

E Automated Flood 1Narning System

The Office of the State Engineer Division of Water Resources in cooperation with he National Weather

Service Central Forecast Office NWS CFO in er er operates a statewide flood waming system utilizing 78
s ream gaging stations that are part of the Colorado satellite iinked water resources monitoring network operated
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by the State Engineer The NWS CFO which operates on a 24 hour basis is alerted to changing flow conditions
I conditions warrant either a flood WATCH r a flood WARNING is issued

Tabie 1 lists the incorporated stream gaging stations with the designated a ert le els used to flag high
water conditions A synopsis of how the system operates follows

1 Remote Data CollectionlData Transmission

Stream stage le els are measured and recorded every fifteen minutes for transmission at standard 4 hour
intervais If stage alert levels are surpassed emergency transmissions are made at random intervals of from 2 1
minutes All transmissions are sent ia the Geostationary perational Environmental Satellite G ES

Transmissions are received and processed at the receive site located in Denver operated by the State Engineer

2 Flagging High Water Levels

Data are screened in an automated fashion by the system s ceniraf computer to flag high water e els The
centraf computer automatically contacts the NWS CFO by phone giving a voice synthesized message that relays
pertinent information The transmission is not completed until the message is received and erified A file is

generated in the computer that lists all stations reporting high wa er le els during the last hour

3 Hydrolagic Conditions Assessment

The h1WS CFO ffcial In Charge IC immediateiy accesses by computer terminal the satellite

monitoring system data base to further e aluate overall upstream and downstream flow conditions far the effected
watershed Sophisticated software including color graphics capability ailows the user to effecti ely evaivate the
data The IC follows up by consulting with the NWS regional offices of Pueblo Grand lunction Colorado Springs
and Alamosa Radar coverage is utilized to identify and determine the intensity of precipitation e ents The

appropriate caunty sheriff offices and officia spotters are contacted fvr verification of hydrologic conditions

4 WatchNVarning Dissemination

If flo ding is considered a possibility a WATCH is iss ed If flooding is considered to be imminent a
WARNIhIG is issued The National Warn ng System NAWAS utilizing he Colvradv State Highway Patrol and the
Coforado Division of Disaster Emergency Serv es DODES communica ions neiworks is utilized to contact the

various law enforcement agencies and county emergency preparedness offices These agencies in turn pro ide a

far out to secondary points of contact including hospitals schools etc Publrc announcemen s are made o er the

Nationa Weather Service designated VHF FM radio frequencies known as the National Weather Radio NWR

and through the news media ia the Automation of Field Operations and Services AF S national weather wire In

the Den er metropo itan area the Metropolitan Emergency Telephone System METS is utilized

It is importa t to comprehend inherent limitations of the satellite monitoring system relative to its utilization

as a warning system There are no absofute safeguards against faise alarms Sensor malfianctions are an obr ious

cause for such false alarms Howe er the computer can be programmed to ignare data values hat are not

plausible For example stage values greater than 10 to 5 feet are not physically possible at most stream gaging
stations ln the e ent of a flash flood in a narrow confined canyon the remote data collection hardware woufd be

washed away This is espec ally the case for a sta ion operating downstream of a fa led dam lce jams on a ri er

can cause the upstream stage to increase and consequently pro ide invalid discharge conversions There is

always a time lapse from the ime a hydrologic e ent occurs to when the system ideniifies that it has occurred and

when a random emergency transmission is sent If an event occurs at 1410 hours the system is not aware of the

condi ion until 1415 hours since the DCP is programmed to activate at e en 15 minute intervals to record a data
measurement The DCP then computes a transmit interval u iEizing a random number generator TF is in erval is



between 2 and 10 minutes f a 6 minute interval is utilized the random transmission wi11 be made at 421 hours

The e apsed time from e ent occurrence to transmission of data is f 1 minutes Scenarios could be gi en which

would give a m nimum elapse time of two minutes or a maximum elapse time of 24 minutes In addition a random

transmission occurring on channe 118 has approximately a 20 chance with current channel load le els of not

being received due to interterence wit another random transmission being sen at the same time



i

s

1 I SATELLITE MONiT RING SYSTEIVI

FLO D INARNlNG NETWaRK

DIVISI4N 1 South Piatte Ri er Basin

1

2

3

4

5

s

7

8

9

11

12

13

14

15

16

17

TABLE 1

ALERT LEVEL

FEET

BEAR CREEK AT MORRIS N

BEAR CREEK AT SHERIDAN

BC ULDER CREEK NEAR 4RODELL BOIJLDER C UNTY

BIG THOMPSON RfVER AT MDUTH 4F CANYON NEAR DRAKE
NORTH FORK BIG THQMPSON RfVER AT DRAKE

BL CKHORN CREEK NEAR MAS I VILLE

CACHE LA P4UDRE AT CANYON M UTH NEAR FORT C LLINS

CACHE LA P UDRE NEAR GREELEY WELD C UNTY

CLEAR CREEK NEAR LAWSON

NORTH FORK SDUTH PLATTE R VER AT BAILEY

SOUTH PLATTE RIVER AT DENVER

SOUTH PLATTE RlVER AT HENDERSON

S UTH PLATTE R1VER NEAR KERSEY

SOUTH PLATTE RfVER AT F4RT LUPTON

SDUTH PLATTE RlVER AT WATERT N

SOUTH PLATTE RIVER NEAR UVELD NA

SAINT VRA N CREEK AT LYDNS B ULDER C4UNTY

DfVISl N 2 Arkansas River Basin

1 ARKANSAS RIVER NEAR AVONDALE

2 ARKANSAS RIVER AT CATLIN DAM NEAR F4WLER

3 ARKANSAS RiVER NEAR WELLSVILLE

4 F4UNTAiN CREEK NEAR PINON

5 PURGATOIRE RIVER NEAR LAS AN MAS

6 PURGAT4IRE RIVER NEAR THATCHER

DIVISI N 3 Rio Grande River Basin

1

2

3

4

5

6

7

8

9

10

11

12

3

14

15

1fi

ALAM SA CREEK BELOW TERRACE RESERVQIR

ALAMOSA CREEK AB VE TERRACE RESERV IR

C4NEJ S R1VER NEAR MOG TE

CUNEJ S RIVER BEL W PLAT R RESERVOIR CONEJOS CD

LAJARA CREEK AT GALLEG4S RANCH NEAR CAPULIN
LOS PlN S RIVER NEAR RTIZ

NORTH CLEAR CREEK BELOW C4NTINENTAL RESERVOIR
NORTH CHANNEL CONEJ S RiVER NEAR LASAUSES

PIN S CREEK NEAR DEL NORTE

RI4 GRANDE FLOODWAY AT SAN ACACIA
Rf GRANDE RIVER AT ALAMOSA

Rl GRANDE NEAR DEL NORTE

Ri GRANDE RiVER AT C UNTY LINE

RI4 GRANDE AT THIRTY M1LE BRIDGE

Ri0 GRANDE AT M NTE VlSTA

S4UTH FORK RIO GRANDE RIVER AT S IJTH FORK

g

5 5

5 50

3 50

5 00

5 50

5 50

6 0

7 00

6 00

1 90

7 86

7 00

00

7 00

5 00

7 00

fi 00

5 70

6 70

7 90

7 so

8 OD

11 30

5 50

3 52

5 96

3 75

5 41

5 93

2 75

6 0

3 4

s o

7 91

5 60

10 3D

4 75

i 49

6 22



FLD D WARNING NETW RK cont

17

18

19

20

21

22

23

ALERT LEVEL

FEET

SAGUACHE CREEK NEAR SAGUACHE 4 0

SANGRE DE CRIST4 CREEK NEAR FQRT GARLAND 4 96

SAN ANTOwlO RIVER NEAR MANASSA 7 0

SAN ANT N10 RIVER AT DRTIZ S OQ

TRiNCHERA CREEK AB TI RNER S RANCH 3 0

UTE CREEK NEAR F RT GARLAND 3 50

L VIIER WILLOW CREEK AB VE HER N NM 8 5a

DIVtSI N 4 Gunnison River Basin

1

2

3

4

5

fi

7

8

9

10

11

12

13

14

15

s

17

CIMARR N R1VER NEAR CIMARR N GUNNISON CDUNTY

EAST RIVER AT ALM NT

GUNNISON RIVEF BELOW E PORTAL GUNN150N TL NNEL

GUNNIS N RIVER AT DELTA DELTA C UNTY

GUNNISON R NEAR GRAND JUNCTfQN

GUNNIS4N RIVER NEAR GUNIVISON GUNNfS N C UNTY

MUDDY CREEK AB VE PAONIA RESERV tR GUNNIS N CO

MU1 DY CREEK BELOW PA NIA RESERV iR UNNIS N C4

NORTH F4RK GUNNISQN RIVER NEAR S MERSET

REDLANDS CANAL NEAR GRAND JUNCTION

SURFACE CREEK AT CEDAREDGE DELTA C UNTY

SAN MIGUEL RIVER AT NA7 URITA MaNTRnSE C UNTY

SAN MIGUEL RIVER NEAR PLACERVILLE

SURFACE CREEK NEAR CEDAREDGE DELTA C UNTY

TAYLOR RIVER AT ALMONT

UNCOMPAHGRE RIVER AT CDLQNA MONTR05E C UNTY

UNC4MPAHGRE RIVER NEAR RIDGWAY URAY COUNTY

DIVISI N 5 Coforado River Basin
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BLUE RIVER BEL4W DILLON SUMMIT COUNTY

BLUE RIVER BELOW GREEN MUUNTAIN RESERVOIR

BLUE RIVER AT FARMERS CORNER 6ELOW SWAN RIVER NEAR

COLQRADD RIVER NEAR CAME

C L RAD RIVER NEAR DOTSER EAGLE C4UNTY

C L RAD RIVER NEAR KREMMLING

EAGLE RIVER BEL W GYPSUM EAGLE C UNTY

FRYINGPAN RIVER NEAR RUEDI EAGLE C UNTY

FRYINGPAN RIVER NEAR TH4MASVILLE

PLA7EAU CREEK NEAR CAMEO

RIFLE GAP RESERVDIR

R FLE CREEK BEL W R FLE GAP RESERVOiR

WILLIAMS F4RK CREEK BELOW WF RESERVOIR

WELLOW CREEK BEL4W 1MLL W CREEK RESERVOIR

WEST DIVIDE CREEK NEAR RAVEN

DIVISI N fi Green R er Basin

1 ELK RIVER NEAR MILNER

2 ILL1NalS RIVER NEAR RAND

3 LITTLE SNAKE RIVER NEAR LILLY

4 MICHI AN RIVER NEAR G ULD

5 N RTH PLATTE RIVER NEAR NORTHGATE

6 WHfTE RIVER BEL W B ISE CREEK NEAR RANGLEY
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FLO D WARN NG NETW RK cont
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ALERT LEVEL

FEETI

WHITE RIVER NEAR MEEKER 5 80

WILLOW CREEK BELUW STEAMB AT LAKE 4 00

YAMPA RIVER AT MAYBEL 1 0

YAMPA RIVER BEL W STAGEC ACH RESERVQIR 4 00

YAMPA RiVER NEAR CRAIG 9 50

YAMPA RIVER NEAR 4AK CREEK R4UTT C UNTY 4 fiD

YAMC4L RESERV IR ELEVATIDN AB VE YAMPA 75 50

YAMPA RIVER AB VE STAGECOACH RESERV IR 5 50

YAMPA RIVER AT S7EAMBDAT 7 50

DIVISI4N 7 Dolores and San Juan Ri er Basins
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DOLORES RIVER AT O LORES M NTEZUMA COUNTY

FLORIDA RIVER ABOVE LEMON RESERV IR NEAR DURANG

FL4RIDA RIVER BELOW LEM4N RESERVDIR

LA PLATA RIVER AT HESPERUS

LA PLATA RIVER AT THE C LORAD lNEW MEXIC LtNE

L ST CANYDN CREEK D L RES CO MONTEZUMA COIJNTY

MANCnS RfVER NEAR MANC S

NAVAJ RIVER AT BANDED PEAKS RANCH NEAR CHR MQ

NAVAJ RIVER BELflW S DIVERSION DAM NEAR CHR4MQ

R BLANC BEL W BLANCO DIVERSION DAM NEAR PAG SA

VALLECTIO CREEK NEAR BAYFIELD
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HYDROGRAPH EXAMPLES

These graphs show the high runoff due to a late thaw and heavy snowfall

12000

10000

8000

6000

4000

2000

0

Oct Nov Dec Jan

ROARING FORK RIVER AT GLENWOOD SPRINGS

Feb Mar Apr May Jun Jul Aug Sep

12

SOUTH PLATTE RIVER AT KERSEY
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IV 4PERATING BUDGET
SATELLtTE M NIT RING SYSTEM

FY 94 95

E Personnel Costs

I Dperating Costs

A Computer Operation and Maint

B Required Maintenance

C Telecommunications

D Travel and Per Diem

E Other

Sub Tvtal

II Capital Ouilay

Total

Notes

Budget Actual Proposed

FY 95 96

12 000 111 275 19 8 0

7 000 8 588 6 o00

a o 000 3s zzs 40 000

37 000 41 19 40 000

9 004 12 936 12 000

8 000 9 557 6 0 0

101 000 t 1 428 104 O D

4 i D00 43 47 40 OOD

254 Q00 264 50 2fi2 0 0

The Total Budget of 262 000 for Fiscal Year 95 96 is based upon estimated appropriations of

210 5D0 User Fee colEections tofaling 5D 3 o and Interest earned of 1 20

2 In addition to Sateliite Monitoring Ope ation and Maintenance Funds listed above funding
amounting to 113 004 was received from the Colorado Water Conservation Board s Construction Funds This

money was allocated for Electronic Equipment Repiacement and Gauging Staiion Renovation These funds were

spent as folfows

Actual Proposed

FY 94 95 FY 95 96

Electronic Equipment Replacement 91 755 85 500

Gauging Station Reno ation 2 1 245 27 50U

Total 113 000 113 000

3 An additional 1 3 000 was appro ed by Go orado Water Conservation Board for Fisca Year
1995 96

It is necessary to point out that certain indirect costs in operating the system are a so realized These Endirect

costs are absorbed by ihe Division vf Water Resources These cvsts for FY 95 96 are estimated as tollows

1 Manpower to maintain the monitoring network
7 Di isionsl3D hrs pec mo a7 14 per hr 35 280

2 Trar e costs to maintain remote data
collection hardware 14 00o

3 Fice space and secretarial support

c I 400 per month 12 OD

4 Computer room and utiiities for VAX 4000 300

@ 1 00 per month 12 000

5 Administrative costs 1 5 FTE 93 633

Total S 16fi 9 13

13



V FUNDING SDURCES

A FY 94 95 FUNDING

Two hundred our housand three hundred twenty four dollars ZU4 324 was appropriated from the

i General Fund for the operation vf the satellite linked monitoring system for FY 94 95 A total of 311 455 was

approved for total program expenditures The remaining 107 131 was to be coilected from user fees pursuant to

Section 37 8 111 5 c C R S 1985 Supplement

i

ln FY 94 95 user fees amvunting to 56 049 6 were collected as compared to 6 i 444 collected in FY

93 94 and 57 Q74 callected in FY 92 93 Interest on cash funds amounted to 2 185 The following is a
summary of the fees col ected in FY 94 95

City of Aurora
Arkansas River Compac Commission

Dolores Water Conservancy Distric
Public Service Company
Aspen Consofidated Sanitation District

Pueblo Bvard of Water Wo ks

Denver Water Department

Southwesiem Water Conservancy District
B L M Grand Junction Project ffice

U S B R San JuanlChama Project

Santa Maria Reservoir Company
City of Thom on
Farmers Reservoir and Irrigation Company
Urban Drainage and Flood Controi istrict

Metro Wastewater Reclamation District

Centennial Water Sani ation Distr ct

Trinchera Water Conservancy District
REo Grande Canal Water tJsers Association

Colorado Division of Parks

4ther Re enue

8 34

8 000

6 500

oo

3 70

2 400

2 4 0

2 400

Z oo

886 67

1 200

1 2 0

1 2

1 20

1 200

zao

1 2D0

7ao

3

4 023

Total 5fi 049 fi

Total funds a ailable for FY 94 95 amounted to 262 559 A summary of the funding is as follows

Genera Fund Appropriation

Users Fees

ln erest on Cash Funds

2D4 324

56 050

2 185

Total 262 559

Actual expenditures for FY 94 95 amounted to 264 750 Ieaving a und balance of 1fi 259 The fund

ba ance is an accumuiation of un spent year end funds going back to FY 85 8fi The amount of fees callected in

any given year ar es Fees are also recei ed throughout the fiscaf year rather than at the beginning of the fiscal
year Efforts are made so as to not overspe d against available funds

14
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Vt WATERTALK LIST
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37

38

39

4D

41
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43
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50

S1

52

53
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65

fi6

B7

B8

69

7D

71

72
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77
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9
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DNISION ONE

ADAMS TUNNEL
BE4R CREEK AT MORRISON
BEAR CREEtC RESERVOIR

B AR CREEK AT SHERIDAfV
BIG TFiOMPS N AT MOUtH NE4R LASALLE

SOli7H B ULDER CREEK BEl DW GR05S RESERVOIR
SOUTH BDEJLDER CREEK NEAR ElDORAQQ SPRINGS

BDlJLDER CREEK AT BOULdER
B ULDER CREEK NEAR ORODELL

BIG THDMPS N RIVER ABOVE LAKE ESTES
BIG THQMPSQN RIVER BELOW LAKE ES7ES

NORTH FORK BiG FIOMPSON RIVER NEAR DRAKE

BIG THDMPSON R VER AT MOUTH OF CANY N
BURLINGTON CANAL

CHAiFIELD RESERVQIR
CHEESMAN RESERVDIR

CHERRY CREEK RESERVQIR

CACHE LA POUDRE R1VER AT FORT COLLI S
CACHE LA POUORE AT CAiVYON MDL TH FORT COLLINS

CACHE LA PQIJDRE NEAR GREELEY
CLEAR CREEK AT DERBY

CLEAR CREEK NEAR GOLDEN

CLEAR CREEK NEAR LAWSON

FOUR MI E CRE K NEAR HARTSEL
FOUR MILE CREEK AT HIGH CREEfC
GRAI EO RIHER DITCH

HANSEN FEEpER CANAL WASTE WAY
HOOSIER PASS TlJNN L

JEFFERSON CRE K NEAR JEFFERSON
LARAMIE POUDRE TUlVNEL

LOWER LATHAM CANAL
MICHIGAI CREEK ABOVE dEFFERSON

METR SEWER EFFLUENT AT DEI VER
MIDDLE FORK AT PRIWCE

MIDDLE FORK AT SANTA MARIA

MOFFAT TUNNEL

HLER GULCH NEARJEFFERSON
LYMPIiS TUNNEL

SQUTH PLATTE R1VER HEAR BALZAC

SQUTH PLATTE RIVER BELOW CHEESMAN RESERVOIR
SOUTN PLATTE RIVER AT DElVVER

NORTH FORK OF THE S U7H PLATTE RIVER AT GRANT
PLAI E RNER ABOVE ELEVENMILE RESERVOIR

S UTH PLATTE RIVER AT HENDERSON
SOUTH PLATTE R1VER AT UISBURG LEFT CHANNEL
SOUTH PiATFE RIVER AT JULSBURG RIGHT CHAI NEL
SOUTH PLATFE RIVER NEAR KERSEY

SQUTH PLATfE RIVER AT FORT WPTON

SOUTH PLATTE RIVER ABOVE SPINNEY RESERVOIR

SOUiH PLATiE RfVER AT SOUTH PLATTE
SOUTFf PLATTE RIVER BELOW STRONTIA SPRINGS
SOUTH PLATTE R1VER AT WATERT N

SOL1TFf PLATfE RIVER NEAR WELdONA
RIVERSIDE CANAL

R06ERTS TLINNEL

SOUTH FORK PLATTE RIVER ABOVE ANTERO RES
IVORTH STERLiNG CANAL

SAfNT VRAt V CREEK AT LY NS
SAIN7 VRAIN CREEK AT MavTH

TARRYALL CREEK Ai U5 285 NEAR COMO
UNiaN Dli CH NEAR GILCREST

PLAI TE RIVER AT UNION AVEHUE

SOUTH PLATTE R1VER BELOW ANTERO RESERVOfR
FQRT MQRGAN CANAL HEAD GATE HEAR WIGGINS

STERLING NUMBER 1 DIiCH
SOUTH SAINT VRAIN CREElC NEAR WARD COLORADQ
NOR7H SAINT VRAIN CREEK NEAR ALLENS PARK

SOUTH PLATTE R VER BELOW CHATFIELD RESERV R

SAND CREEK NEAR COLQRADO WYOMING STATE L NE
BOREAS PASS

BLfT POA ROCK RESERVOIR

BUCK HORN CREEF NEAR MASONVILLE
LARAMIE RIVER NEAR GLEF DEVY CaLORAD

TARRYALL CREEK BELDW TARRYALL RESERVOIR

HARMONY NUMBER 1 D1TCH AT HEADGATE NEAR CRODK
PAWNEE DlTCH AT HEADGAl NEAR MESSEX
WILSON SUPPLY DITCH NFAR EATQN RESERVOIR

PLATTE RIVER NFAR LAKE GEORGE
NORTH FORK OF THE 50UTH PlAiTE RIVER AT BAILEY

JEFFERSON CREEK BELOW SNYDER CREEK
RQCK GREEK AT CONFLUENCE OF TARRYALL CREEK
TARRYALL CREEK AT BORDEN D1TCH

GREELEY LOVElAI D DIVER5I N DAM

B LlLDER CREEK AT NQRTH 75TH STREET
UTTLE ORY CREEK NEAR GREENWOOD VILLAGE

NEW CAGHE A PQUDRE C WAL AT 25 NEAR TIMNATH

CACHE LA P UDR R1NER BELOW 25 FOOT NEAR TIMNATH
OLYMPUS DAM AT ESTES PARK

MARY S LAKE NEAR ESTES PARK
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lARIMER AND INELD 1RRIGATION DIiCH
CAGHE lA POUDRE RIVER BELaW LARIMER AND WEL

WESTERN MlJTUAL DITCH A K A HEWES CODK
EVANS 2 diTChE

DNESION iW0

AnrtirY ca n

ARKANSAS RIVER NEAR AVONpALE
ARKANSAS RIVER AT CATLIN DAM NEAR FOWLER

ARKANSAS RIVER NEAR CODLIOGE KANSAS
ARKANSAS RIVER AT GRANADA

ARKAN5A5 RI11 R BELOW JOHfV MAR71N RESERVOIR
ARKANSAS RIVER AT LA JUNTA

ARKANSAS RINER A7 LAS ANIMAS
ARKANSAS RIVER NEAR NEPESTA
ARKANSAS RIVER AT PDRTLAND

ARKANSAS RIVER ABOVE PUESLO

ARKANSAS RIVER NEAR WELLSVILLE

BOB CREEK AT CAiVAI

CHARLES H BDUSTEAD TUNNEL

BUSK IVANHDE Tl1NNEt
CRQOKED ARROYO NEAR SWINK

CATLIN CANAL AT CATL N DAM NEAR FOWLER

CHEYENNE GREEK NEAR KANSAS STATELINE

COLORADO CANAL Ai MlLE 3 8 NEAR BOONE

COLUMB NE RITCH

E1MHG Dt Chi

FOR7 LYDN ST RAGE CANAL
FDRT LYON CANAL

FOUM AIN CREEK NEAR PENlQN
FR NTIER aITCH KAN5A5

LAKE HENRY RESERVO R C N7EN7 AND DU fFLOW

HOLBRO K CANAL A7 MILE 3 4 htEAR ROCKY FORD

kOMESTAKE TUNNEL
HORSE CREEK AT HIGHWAY 194
JaHN MARTlN RESERVOIR AT CADDDA

K CKING B RD CANAL
LAKE CREEK BELOW TWIfV tAKES
LAMAR CANAL

LARKSPUR D TCH AT MARSHALL PASS

LAKE FORK CFtEEK BELOW SUGARLOAF
LAKE FDRK CREEK ABOVE 7UR UD1SE R SERVOIR
MERRIDI7H RESERVDIR INFLOW NEAR aRDWAY

MERRIOITH RESERVOIR CONTENT AN OU7FLQW

OXF RD FARMERS DITCH GDMPANY
PUEBLO RESERVQIR NEAR PUEBLO

PUEBLO WATER WORKS DIVER510N
PURGATORIE RIVER BELOW TRINIDAD RESERVDIR
PURGATORIE RIVER NEAR LAS AN MAS
PURGAl DRIE RIVER AT MADRfD

PEIRGATORlE RIVER AT N1NE MILE QAM NEAR HIGBEE
PURGATDRiE RIVER NEAR THATCNER

ROCKY FQRD HlGHL1NE CANAL MILE 4 9 NEAR BOONE

TIMPAS CREEK NEAR ROCKY FORD

TW1N LAKES TlJI NEL

WUR 2 pITCH NEAR TENNESSEE PASS
CUCFfARAS R1VER ABOVE CUCHARAS RES

CUCHARAS R1VER BELOW CtlCHARAS RES
CUCFiNRAS RESERVOfR

CUCHARA5 RESERVOIR SEEPAGE FWME
FOUNiAIN CREEK AT COLORADO SPRINGS

FOUNTAIN CREEK NEAR SECURlTY
FOUNiAIN CREEK NEAR FOUNTAIN

FQLINTAlN CREEK AT PUEBLO

ARKANSAS RIVER NEAR NATHR P

ARKANSAS RIVER NEAR PARK DALE
LAKE CREE ABpVE TWIN AKES

POUNTAIN CREEK AT MaUTH

COTTON W OQ CREEK NEAR BUENA VISTA
ARKANSAS RlVER AT CANYON CITY
ARKANSAS RiVER AT GRANITE

DlSCONTUNUED ARKANISAS RIVER AT SUENA VISTA
ARKANSAS RIVER AT SAL DA

HUERFANO RIVER AT BADETO NEAR WA SENBURG

ARKANSAS RIVER AT IVATHROP
GRAPE CREEK NEAR WEST CLIFF
CHALK CR EK AT MDEJTH NEAR NA7HROP

DIVISIDN THREE

ALAMOSA CREEK ABOVE 7ERRACE R SERVOIR
CLOSED BASfN PROJECT CANAL NEAR ALAMOSA
CONEJOS RINER NEAR MOGOTE

CONEJOS RIVER BEIOW PLATORO RESERVDIR

C NTINENTAL RESERVOfR NEAR CREEEIE

IA JARA CREEK AT GALLEG S RANCH
LOS PIN05 RIVER NEAR ORiIZ
NORTH CHANNEL C NEJOS R VER NEAR LASAUSES
PLATOR RESERV IR

RIO GRANDE RIVER AT ALAMOSA
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16

17

18

19

20

21

22

23

24

25

R10 GRANDE CANAL NEAR D L NORTE
Rl0 GRANipE NEAR DEL N RTE
RI GRANDE NE4R LC BAT05

RI GRANDE AT THIRTY MiLE BRIDGE
RIO GRANDE AT MDNTE VISTA
R10 GRANDE RESERVOIR
SOUTH F RK R Q GRANDE RkVER AT SOUTH F RK
Rt GRAND RIVER ABOVE TRINCHERA CREEK
SAGl1ACHE CREEK NEAR SAGtJACWE
SAN ANTONIO RfVER AT ORTIZ
SdUTH CHANNEL CONEJOS RI1 ER NEAR LASAUSES
TASOR DITCH AT SPRlNG CREEK PASS
TERRACE RESERVDIR
MDUNiAIN HOME RESERVOIR

TRINCHERA CREEK ASOVE TURiVERS RANCH
UfE CREEK NEAR FORT GARIAND

EAVER RESERVOIR

NDRTH CLEAR CREEK BEL W CONTINENTAL RES Ca
SAND CRE K AT GRE4T SAND DUNES NTL MONUMENT CD
ALAMOSA CREEK BELOW TERRACE RESERVOkR

N RTON DRAIN DITCH NEAR LASAUS S
P1N05 CREEK NEAR DEL N R E
RIO GRAND RIVER AT C011Nflf LINE
SANGRE DE CR i0 CREEK NEAR FORT GARLAND
SAN ANTOIVIQ RII ER NEAR MANASSA
TRII CHERA CREEK BEL W 5MlTH RESERVQIR
MEDANO CREEK AT GREAT SAND UNES NATNL MOf UMENT

DMSION FDUR

BLUE MESA RESERVOIR GUIVNiS N COUNTY
CIMARRON RIVER lVEAR CIMARRON GUNNISON
DALLAS CREEK NEAR RIDGEWAY OURAY COUNTY
DOLORES RIVER I EAR BEDR CK MONTR SE COUNTY
EAST RIVER AT ALMOiVT

GLINNISON RIVER BELOW EAST POR7AL GUNNISON R
GUNNISON RIVER AT DELTA DELTA COUNTY
GUNN15DN RlVER NEAR RAND JUNCTION
GUHNISOIV RIVER NEAR GUNNISON COUNTY
MtJDDY CREEK ABOVE PA NIA RES GElNNISON
MEJDDY CREEK BELOW PADNIA RES GUNN150N
NORTH FORK D THE GUNNIS N RIVER SDMERSET
PAONEA RESERVOIR NEAR BARDINE
REDLANOS CANA NEAR GRAND Jl1NCTION
RIDGEWAY RESERVOIR NEAR RIQGEWAY DURAY
KANNAH CREEK NEAR 1UNIAiA ENLARGEMENT
SAN MIGLJEL RIVER NEAR PLACERVILLE

SILVER JAGK RESERVOIR NE4R CIMARRQN
S UTH CANAL NEAR MONTR05E MONTROSE C UNTY
SURFACE CREEK AT CEDAREDGE DELiA COUNTY
SURFACE CREEK I EAR CEDAREDGE DELTA CDUNIY
TAYLOR RIVER AT ALMONT

TAYLOR PARK RES RVQIR GUNNISON COUIVTY
TROl17 LAKE RESERVOIR SAN MIGUEL COUI Ii Y
TR LJT LAKE RESERVOIR DUT FLOW
UNCOMPAHGRE RIVER AT GOLONA M NTROSE
UNCOMPAHGRE RI11ER BELOW RiDGEWAY RESERVOIR
UNC MPAHGRE RtVER NEAR RIDGEWAY UR 4Y CiY

UNCDMPAHGRE RIVER NEAR OLATHE OURAY COUNTY
TOMICHI CREEK NEAR GEJNNISON

LAlCE FQRK AT GATEV EW COI RADO
GUNNI50M RIVER BELOW RE LANDS DIVERSI N DAM
UNCOMPAHGRE R1VER AT DEL TA

DN 510N FNE
BLUE RIVER SELOW DILLDN SUMMIT COUNTY
BLUE RIVER BEL W GR EN M N RES SUMMIT
COLORAD RiVER NEAR CAME
COL RADO RIVER NEAR D TSERO EAGLE COUN7Y
COLORADa RIVER BELDW GRAiVBY RES GRAND CTY
COLORADO RIVER BEL W GLENWQOD SPRINGS
COLORADO RlVER NEAR KREMMLING

C LORADO RIVER NEAR GRANBY GRAND COUNTY
DlSCONT NUED CO ORADO RIVER iOT SULPHUR SPGS
CQLORADO RIVER NEAR COLORADO UTAH STATE LINE
CROOKED CREEK AT TABERNASH
CRYSTAL RIVER ABOVE AVALANCHE CREEK REDSTONE
DELL N RESERV0IR SUMMIT CDUN7Y
EAGL R1VER BELOW GYPSUM EAGLE COUNTY
EAGLE RIVER AT RED CLIFF
FRASER RIVER IVEAR WINDY GAP
FRY NGPAN RIIfER NEAR REJEDI EAGLE CDUNTY
FRY NGPAN RIN R NEAR THOMASVILLE PITKIN COUNTY
GDVERl MENT HIGHLINE CANAL
GRANBY RESERVOIR

GRANiD VALIEY CANAL
GREEN MQIJNTAIN RESERV iR SUMMIT C UN7Y
GRASS VALLEY CAlVAL
LOWER FRASER RIVER NE4R WINTER PARK
L NC LlV CREEK BELOW GR1ZZl Y RESERVOIR
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PINEY RIVER NEAR STATE BRIDGE

PLAiEAU CREEK NEAR CAMEO
RANCH CREElC ABOVE TABERNASN
RIFLE GAP SELOW GAP RESERVOIR
ROARING FORK RIVER NEAR ASPEN

R ARING FDRK RIVER BEL W MARO N CREEK
R ARING FORK RIVER AT GLENW OD SPRINGS
RQARIIVG FORK RIVER ABOVE LOST MAN CREEK
RIJEDI RESERVOIR NE4R BASALT
SHADOW MOIiNTAIN RESERVOIR GRANQ COUNTY
SAINT LDUES CREEK ABOVE FRASER
STRAWBEFtRY CREEK NEAR GRANBY
UPPER FRASER RIVER AB VE WINTER PARK
VASQUEZ CREEK A7 WINTER PARK
WILLOW CREEK PUMP CANAL GRA D COUNTY
W LLIAMS F RK BELOW WILLEAMS FK RES GRAND CTY
WILL W CREEK RESERVDIR GRAIVO C UNTY
WiLLOW CREEK BELOW WILL W CREEK RESERVOIR
WILLIAMS FORK RESERVO1Ft

CO RADO R1VER NEAR PALISAQE

COLORADO RIVER AT B KENNY BARR GER DITCH
MUDDY CREEK AB VE ANiTELaPE CRE K
MUDDY GREEK NEAR KREMMLING

RIFLE GAP RESERVQIR
COLORAD RIVER AT CHIMHEY ROCK
COLORA O REVER BELOW WINDY GAP
CDLORAD RIVER AT PARSf IALL
TROUBLESOME CREEK IVEAR iCREMMLING

DNI510HSlX

1 YAMPA R1VER AT CRAiG

2 ELK R1VER NEAR MILNER

3 YAMPA RIVER A7 STEAMBOAT SPRINGS
4 ILL1fVDl5 RIVER

5 ITTL SNAKE RIVER NEAR DIXON WYOMING
6 LITTLE SNAKE RIVER HEAR LILLY
7 LiTfLE SNAKE RIVER NEAR SLATER ROUTT COl1NTY
8 MlCHIGAN CREEK MEAR GDULD

9 NORTH PLATTE RIVER NEAR GATEWAY
1U P T CREEK NEAR VERNAL UTAH DAGGEii COUNTY
11 WNITE R1VER HEAR MEEKER

12 YAMPA RIVER AT MAY6ELL

13 YAMPA RIVER BELOW STAGE C ACH RESERVQ R
14 YAMPA RIVER AS VE STAGE CDACH RESERVOiR
15 YAMCOLA RESERVOIR

16 NORTH FORK OF THE WHITE RIVER AT BUFORti
17 WILL W CREEK BELOW STEAMBDAT lr4KE
18 WHITE RIVER BEL W BOfSE CREEK

DNISION SEVEN

1 AN MAS R VER NEAR CEDAR HILL NESN MEX1C0
2 ANIMAS R1VER AT DURANGO

3 AZOTEA DUTLET Tl1NNEL CHAMA NEW MEXICO
4 CHERRY CREEK AT MOUTFi NEAR RED MESA

5 D LORES RIVER BELOW MCPHEE RESERVOIR
6 DOLaRES R1VER A7 DOLORES MONTEZUMA COUNTY
7 DOL RES RIVER NEAR RICO

8 DOL RES TiJNNEL OUTLET NEAR DOLORES
9 FLORIDA RIVER ABOVE L MON RES NEAR DURANGO
10 FLORiDA RIVER BEL W LEMOI RESERVQIR

11 LA PLATA RIVER AT HESPERUS LA PLATA COUNTY
12 LA PLATA RNER AT THE COLDRADO NEW MEXIC LINE
13 LONG H LLOW AT 7HE M UTH NEAR REO MESA
14 LDST CANYON CREEK D LORES MON fEZUMA CDUNTY
15 LA PLATA AND CHERRY CREEK DITCH NEAR HESPERUS
1fi MANCOS RIVER NEAR MANCOS

17 LONE P1NE CAIVAL AT GREAT CUT DIKE NEAR DOLORES
18 NAVAJO RIVER BEL W OSO QIVERSION DAM CHROMO
19 PINE RIVER BELOW VALLECI O RESERV IR BAYFIELD
20 Rf0 BLANCO BEl OW BLANCO DIVERSlON DAM PAGOSA
29 SAN JUAh R1VER AT FARMINGTDN NEW MEXICO
22 SAN JUAI RIVER AT PAGOSA SPRINGS

23 VALLECITO RESERVDIR

24 RIO BLANCO DIV RSIOhI NEAR PAGOSA SPRlNGS
25 QIVERSION N AR CHR MO

26 P1 NEER DITCH AT STATE L1NE
27 ENTERPRISE DiTCH AT SiA T LWE
28 HAY GllLCH RBOVE REE MESA WARD RESERVQIR
29 U CANAL BELOW GREAT CUT DIKE CO
3D VALLECITO CF2EEK NEAR BAYFlELD

31 Fi ORIDA CANAL

32 PINE RIDGE DITCH NEAR HESPERUS
33 JACKSON GUICH RESERVDiR INLET CANAL
34 NAVAJD RIVER AT BANDEd PEAKS RAI CH
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