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Technologv
ons

ExecutiveSunw

The Engineering Technology and Investigations ETI organization is

comprised of a multidisciplined staff of engineers information technolog
specialists geologists hydrologists technicians and support staff We are an

integral part of nearly eery activity within the Division of Water Resources
spanriing a broad spectrum of technical and engineering responsibilities

The key resource and critical component necessary for the accomplishment of
all that is discussed in the following is the highly skilled dedicated and
innovative staff An organization chart and sting are provided as Exhibit A
and B Several of the Staff were recognized during 1998 for the outstanding
performance and excellent contribution to Dom s mission Gina Antonio and

Dave McElhany were recognised in I99 as the 1997 support and technical
staff of the year respectively I eWa me Schroeder and Brian Ahrens were

recognized for their contribution and effort on the SB 9 4 studies Alan

Pearson was recognized through a Resolution of ppreciation by the
Association of State Dam Safety Officials for his contributions and
participation asPresident and fouryear member of the Board ofdirectors In

addition Alan continues to work nationally to improve public safety and Dam

Safety Program Glenn Graham and Chuck Roberts provided several

educational presentations related to groundwater and geology George Van

Slyke presented programs on the Denver Basin Aquifers Several other staff
participated in activities to foster teamwork in the accomplishment ofDWRs

mission Thanks to all of the staff

The Information Technology Branch was incorporated into ETI during 1 998
This provides the foundation to cultivate the seamless data centered approach
to data collection storage access and use The IT staff has endured a

tremendous mover in staff however the accomplishments over 1998 have

been astonishing These include success in improving IVV and CWCB
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Network expandin and improvin customer access to information on DWR

Internet sites decentralizin the GISs includin support of the Arkansas
litigation Republican River Compact CRDSS and R SS projects initiatin
the records Ima project and the development oftechnolo tools to
improve surface andgroundwater administration These accomplishments
demonstrate the skill dedication and teamwork of the IT staff

The Dam Safet Branch also experienced a challen and excitin 1998
With the decentralization ofonehalf FTE to the Division 2 office the dam

inspection activities and determination of reservoir safe stora levels
pro well includin voluntar restructurin of commitments to help
the overall accomplishment of 817 scheduled inspections However two dam
failures and serious incidents at eleven other dams are of concern A

comprehensive review of Dam Safet Rules andRe and proA 9

procedures is projected durin 1999 The nearl nearertohestarted audit of
the Dam Safet Pro b the State Auditor was completed in 1998 The

findin were presented to theLe Audit Committee Jul 13 1998

Pro improvements as a result of the audit will increase effectiveness and

allow the en to reallocate time and effort to hi priorit activities
Sipro was made on contractin phase land 2 of the Extreme
Precipitation Stud which will be initiated in 1999 with an anticipated
completion in 2001 In addition several federalgrants were applied for and
obtained throu the National Dam Safet Pro Thesegrant funds were

used for technical trainin improved software ande The State

En submitted an Annual Report on the Dam Safet Pro to the
LeNovember 1 1998 The hi skilled en and support staff
responsible for the accomplishment of the Dam Safet Pro continue to be
reco as exceptional assets to DWR and State of Colorado throu their
accomplishments and teamwork

The Modelin Branch thou small in number continues to pla an
increasin critical role in DWR activities The completion of Senate Bill
9674 Technical Stud of the South Platte River Basin and Denver Basin
A was asi accomplishment While the ink was still wet on the

final report the modelin staff was workin with a technical peergroup to
scope additional investi intended to refine the Denver Basin
Groundwater Model andgroundwater interaction with surface water in the

South Platte Basin Continuin efforts to revise and update data to the
HInstitutional Model HIM for the Kansas v Colorado liti
and Arkansas River Administration occurred durin 1998 Althou the
summar of these activities is abbreviated the effort and importance
immense The hi level of skill and technical competence of the staff is the
ke to success in this area



The Geotechnical Services Branch staff provide expert advise to both internal
and external customers in the disciplines ofgeologyh
engeologygeophisics1well construction and satellite assisted
surve GPS The Geotechnical Services Branch provides assistance to
staff throu the DWR Special investi pro included Arkansas
Repa Water Sources Jefferson Count Mountain Ground Water Stud
Denver Basin Deep Core Hole and a cooperative Denver Basin Mappin with
USGS Several support activities to the Board of Examiners were

accomplished includin evaluation of 230 re for variances from the
Rules development of a well observation pro and well completion
report review Support to the Division offices focused on three prominent
water court cases Dam failure anal GPS and well permittin and
subdivision review Other activities include technical support to the Ground
Water Commission and Oil and Gas Commission

TheHand Satellite Monitorin Branch is responsible for
providin leadership and technical mana and maintenance of the
statewide network of streamgaugesstarelationships stream
flow records and satellitelinked stream flow monitorin Si
activities include the coordination with USES initiation of the conversion
from the VAX to an NT platform andor improvement The 1997
1998 annual report on the Satellitelinked monftonnswas completed
Improvements to the data available over the Internet was accomplished The

consolidation of technolo staff was accomplished throu assi of
the VAXNTIntemet support staff to the IT branch The DWRh
staff continues to be dedicated to the improvement of data information
accessibilit and increased effectiveness this cornerstone pro

Supportin the Board ofExaminers for Water Well Constr and Pump
installation Contractors has provided bothgreat satisfaction and distress for
the BOB staff team A complaint procedure was approved b the Board
Sevent complaints related to Rule violations were investi with
Sevent complaints resolved durin 1998 The revision of the Bob

Rules has pro well thou not without controvers Substantial

education and outreach occurred durin 1998 stren the protection of
thegroundwater resources and public safet Of particular noteworthiness is
the support b the Division staff ofwater commissioners well commissioners
and other support staff to the DNNRAG team in accomplishin the Boards
objectives



Infor atiT

The Information Technology Branch has undergone many exciting changes
this year and looks forward to continuing to grow and evolve during the next
year

Or and Personnel

Perhaps the most dramatic changes have been in personnel Seven of the

twelve IT positions have been vacant at some time during 1998 we have
acquired tour new employees and three vacancies remain t be filled in X999

The Satellite Monitofing technical support staff was merged with IT in order
to integrate all IT technologies into one IT team we have 3 excellent teams

the NetworkingSatellite Monitoring Team the Applications Development
Team and the GIS Team The organizational chart is provided as Exhibit C

Together we will accomplish many things this year

Networks9

We now have a mature networking
JL

infrastrueture to support all of our
emerging applications Remote access a

capabilities continue to grow This has f
9

enabled employees that were
traditionallyisolated from the main
office access to data and informa

52
r

a r

r
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Email electronic calendars and Internet access have become indispensable to

our business functions The newHapplications Well Tools

Ima andH Data EntrS are utilizin this technolo to
make ours accessible statewide via our WAN

To aid the public we redesi our Internet site this year added the Board of
Examinersinformation added Steamlines and other DNVR publications
Currentl we are addin Ground Water Rules andRe

The Voice Over Internet Protocol Vona project which will eliminate the

hi cost telephone lines connectin Denver to the Field Offices allows us to
use our data network as a voice network The research phase ofthis pro
was completed this year and V01P should be implemented nextyear

d B a
t

Thisyear the foundation for
H was laid and tested

The datacentered world

envisioned 5 years a has

become a realit The business

applications that will capitalize
onHWell Tools
Ima and theHBase

Data EntrS for water

ri diversions dams and
reservoirs will all be in

production earl this spring

Ground Water

The Well Tools application is a natural evolutionar step toward improvin our

Well Permittin processes Ima has and will continue to revohitionize our

business the Well Permittin functions are onl thebe The first phase of

the Well Tools known as Well View is alread live and the next phases are

nearin completion
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ima

The Ima Project is well underwa and has alread modernized oura

Thes is bein built and will be live this March The Backfile contract has

been si and or is scheduled to be in Jul Next year our goal is to full
inte the Well Tools and Ima technolo These technolo
enhancements were just a vision onl one year a now the are realit

Surface Water

TheHData EntrSDIES has chan the wa oura
records surface water administration data Thissystem inte for the first
time all data for a sin structure For an sin diversion the structure
information water ri locations and diversion record information can all be
tied to and related to each other This was a natural evolution from the

disparate databases of the past In the near future we hope to revolutionize water
administration b enablin whole surface watersto be coded not b
numbers and letters but b pictures that represent the real world

GIS

Our GISs has also matured This year marked a chan from a centralized
Denverbased GIS to a decentralizedsempowerin the local emplo
Fourteen emplo took advanta of GIS trainin and are able to use the

technolo to improve their efficienc Three new plotters have allowed lar
scale and color printin of maps for a variet Muses

This year we focused on supportin the Decision SupportSand liti
The CRDSS RGDSS Republican River Compact and Arkansas Liti
efforts were some of the primar pro

The union of GIS andHis our challen for nextyear Buildin map

laonthefl usin current data will make dataquality efforts more efficient
will assist liti more effectivel and provide more powerful anal
capabilities to our Modelin and Decision Support Systems
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Hardware andNetwo

IVVRnow has 34 Servers

20 Field iee servers

5 Denver servers of wMch are new this year

GIS servers

2 InternetServers

2 Database servers and

Imaging servers

IWR now has 22 Field Vice RAS lines and welcomed Grand Junction and Craig this year

The Denver ice cabling was replaced with CAT 5 10O it based Ethernet cables and
telephone style outlets were installed in everyo

New equipment purchased this year

14 PCs and I GIS Server in Division 2

15 PCs in Division

20 Upgrades to machines on the West Slope

1 I atellite age Processing Server in Denver

DServers

2 lmg Servers

2 Color Plotters

I Fax machine

I Laser Printer

1 Color Printer

Tr

40 employees took advantage of inhouse Access airi

0 14 employees took GIS train ng

All Den Records and pernnittrrg staff are currently taking minin on well Tools
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Dam Safet Pro ra

The mission of ColoradosDam Safet Pro is to prevent toss of life and

propert dama determine the safe stora level and protect the stateswater

supplies from the failure of dams within the resources available A sUff of

twelvehi trained well and dedicated en supports the Dam

Safet Pro Anor chart is provided on Exhibit D The

pro assures a safe environment related to the desi construction and
operation of darns and reservoirs throu workin with dam owners and

desi to achieve compliance with state statutes A detailed annual report on

all of the Dam Safet Pro accomplishments and activities is provided to

theLe each November

The pro Includes the enforcement of a comprehensive set ofre
policies and procedures for the construction and maintenance of darns the safe

operation of reservoirs and emer preparedness The public safet is

provided b restrictin the stora in the reservoir to a safe level The safe

stora level is detennined b the review and approval ofenplans for

the construction and repair of dams and re safet evaluations of existin
dams and reservoirs b professional en

The Dam Safet Pro currentl schedules aneninspection of

Class 1 hi hazard dams annuall Class 2significant hazard dams
biannuall and Class 3 low hazard dams ever sixyears The scheduled

inspectionstre that 700 to 800 inspections be completed each

year In addition about 100 followuP inspections and 5 0 to 7 5 construction

inspections are accomplished eachyear A total of 817 inspections occurred in

1998

In spite ofour dam safet pro however We continue to experience senous

incidents at darns two dam failures in 1998 Fortunatel no lives

were los butsidama occurred Eleven dams also experienced
serious problerns durin 1998 One ofthe failures resulted insi

propert
adama to the public while the other caused dam or to the

owncrlspropert

The Carl Smith dam a hi hazard structure near Hotchkiss in Delta Count

failed on Saturda Ma 2 1998 apparentl due to a slope stabilit problem at

the ri abutment ofthe dam The resultin flood which occurred around 7
PM was witnessed b a Delta Counthi crew workin near the brid
where LeRoux Creek crosses State lE 92 on the outskirts ofHotchkiss
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The flood caused the destruction of several diversion structures and road

crossin numerous livestock drownin and flood dama to one house and

several corrals and outbuildin A report of the failure was published b the
StateEn dated June 18 1998 and is available for review The breached

area has been stabilized until the repair plans are prepared and approved

The sudden unexpected failure of the Carl Smith Darn and the number of
incidents involvin outlet facilities are of concern A review of the rules and

reevaluation of existin dams and other procedures are scheduled
for 1999 The purpose of the review is to determine if modifications to the
pro are re to reduce the potential for darn failures and incidents

Dam Safetv ProLeAut
Ar 00

The State Auditor completed a performance audit of the dam safet pro in

Jul 1998 and presented the audit findin to theLeAudit Committee
on Jul 13 1998 The auditorsinterviews with dam owners insurance
providers and mana of other state dam safet proyielded positive
comments about ColoradosDam Safet Pro The auditors also found that

the en in the branch exhibited professionalism and thorou in their
inspections Nevertheless the audit made fourteen recommendations for
improvin the operations of the Dam Safet Pro

The recommendations cover three areas of the pro One is to re that
all federal and cashfunded State and localawithqualified en
who own operate or license dams to conduct routine dam safet inspections at
their own expense and for the Division of Water Resouces to accept these
reports in lieu of inspections performed b our own staff Another is to fulfill

our public safet responsibilities b enforcin state and federal laws to ensure
prior notification of restrictions and timel access to dams on US Forest Service

propert for dam safet emer response Third is to include downstream

desi recreation areas withoutsimanmade improvements in

our evaluations for hazard classification because the are an attraction for
people and a potential for loss of life hazard

Weawith all the recommendations and have prepared plans for
implementin the recommendations durin 1999 and 2000 The summar of
Audit recommendations are provided on Exhibit E
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Ejam recipitation Stud

The State En and the Colorado Water Conservation Board CWCB
continued the process to stud extreme precipitation in the mountainous areas

of Colorado A volunteer committee ofmeteoroloh
en federal and stateaand private entities prepared the three
phase proposal The Department of Atmospheric Science CSI State
Climatolo was en for doin Phase I of the stud which was the

collection and verification of data A workshop was held to provide a forum

for professionals in the field to determine which modelin technolo should
be used durin Phase 11 of the plan

The Phase I report was completed in Ma 1997 and it contains a list of

recommended extreme storms that will be used for modelin research and can

be used for sitespecific anal of extreme events for project studies The

Colorado Water Conservation Board CWCB approved 300000 for doin
the Phase 11 stud The also approved the allocation of100000 for
updatin the 100 fre atlas for Colorado The National Weather

Service NOAA will be reto update the atlas

The Phase 11 and Phase III parts of the project were combined in 1998 and a

re for proposals was published on September 14 1998 Two proposals
were received b the submission date of October 21 1998 from Applied
Weather Associates Group Monument CO AWA and from Colorado
State Universit Department of Atmospheric Science Ft Collins CO
CSU The principal scientists for the Applied Weather proposal are Dr
Edward Tomlinson AWA and Mr John Henn Henz Meteorolo
Services The principal scientists for CSI are Dr William Cotton and Dr

Thomas McKee

An Evaluation Committee EQ wasorto review the proposals who
met on December 3 1998 to review their ratin and to discuss the proposals
Both proposals were considered to meet ourre It was decided to

re that CSU clarif its proposal in writin specificall in re to the
milestones and schedule for Phase 3 CSC responded on December 15 1998

After reviewin the response the committee met with Drs Cotton and McKee
on Januar 5 1999 to further discuss their proposal and seek clarification on

accomplishin the work The committee then decided to award the contract to

U

The project will take about threeyears with the completion date set for June 30
2001



National Dam Safet ProAssistance Grants

The Water Resources Development Act of 1996 established the National
Dam Safet Pro ASP under the Director of the Federal Emer
ManaAFEMA as the coordinator of the Pro A primar
goal of the pro is to encoura the establishment and maintenance of
effective State dam safet pro and to provide financial assistance
incentives to States that are movin towards improved safet ofnonfederal
darns Colorado applied for and received agrant for federal fiscal year 1998
in the amount of 25 162 in order to provide the dam safetenstaff
advanced trainin in dam safeten subjects and to ac computer
hardware and software for the anal of dam performance

To date the funds have been used to send dam safet staff to the Association
of State Dam Safet Officials ASDSO annual conference and technical
seminar to ac the BOSS International dambreak pro and to

ac outlet inspectione

A trainin and future computereneeds plan was developed at the
dam safet meetin in November 1998 that will direct the expenditure of the
funds in accordance with the needs of the pro The needs were based

upon a surve of the staff and their input into the selection of the trainin and
e Some of the trainin planned is

Attendance of the ASDS0 Technical Seminar on C1 and HECIB4S in

Februar 1999 in an Antonio Texas
An inhouse trainin session on slope stabilit anal and seepa
anal
Attendance of the ASI Western Re annual conference and technical
seminar on seepa and filter desi

Some of theac that are planned are

Computers for each division office and the Denver office with 433 processors
and 256 me of RAM which will be needed to run the BOSS International

RiverCad pro and BEM topo data
Additional copies of the RiverCad pro for each office

Cellular phones for emer communications

Additional funds of 1700 for trainin and research was also received under

the Act for participatin in the National Inventor ofDams update with the
US Arm Corp ofEn and 5600 for trainin was provided b
ASDSO Additional assistancegrants will also be available for fiscal year
1999 under the pro We have applied for additional assistancegrants for
advanced trainin and acofcomputerofficefieldeto
accomplish DWR and progoals

12



Modeling Branch

v

The Modeling Branch provides technical expertise to DVVR through
reviewing developing analyzing and executing complex hydrologic computer
models The branch consists of three highly skilled engineers that

independently or as a team conduct investigation and analysis of computer
models deigned to simulate surface and ground water systems The

investig and analysis are conducted to forecast streanflo determine
y

stream depletions due to pumping ground water determine diversion
requirements transmission losses evaporation lasses determine historic
consump use and general characteristics of stream regime The staff

i
provides expert advice to other agencies provides expert testimony n water

court and recommends plans for water use and development within Colorado

through the use of computer modeling

SB 974 Ground Water Mod

The Modeling Section finished developing an improved around water model

of the Denver Basin aquifers to evaluate the assumptions embedded in the
current statutes 855with respect to aquifer conditions depletions to

drainage and replacement requirements The intent was to determine if the

two percent relinquishment for non tributary NT and the four percent
replacement far notnontributaryihut NNT ground water pumping are sufficient

to
y

replace injurious stream depletions now and in the futurep

The theoretical maximum allowable annual pumping rate from the bedrock

aquifers using a 1 Cho year life criterion would be I of the estimated 3 o
million acreMeet of drainable storage or 3 million acrefeet per year The

estimated unimated 000 acrefeet of in for 1 996 was only about ofthep

maximum allowable Based on the assumption that all pumping at the 1996

rate is not subject to SB 855 requirements and all of the projected pumping is

subject to SB 855 requirements the model results indicated 2

relinquishment and replacement are not sufficient to offset depletions to

drainages

Several members of the Technical PeerReview Committee suggested the

model was not unique because none of the inp parameters are known with

great certainty In essence they said that a model using different input

parameters could he satisfactorily calibrated to the sane pristine heads and

measured water level changes Such a model night give different values of
depletions to drainages Due to the expressed uncertainty and concernp
associated with riverbed conductance values input parameters were modified

and the model was recalibratedto steady state and transient conditions thus

1



providin a second model This effectivel demonstrated that the ori
model is nonuni and provided another estimate of incremental depletions
to draina

Predicted depletions are sensitive to river conductance The model is

probabl more sensitive to river conductance than an of the other input
parameters The results of the ori model and the second model suguest a
ran of values for incremental depletions to draina For NT pumpin
incremental depletions to draina ma ran from 22to 29 and could
be as low as 16 For NNT pumpin incremental depletions to draina
ma ran from 146to 207and could be as low as 62 The lower

extreme values are probabl not realistic because the were derived solel
from a sensitivit anal of riverbed conductance in the ori model The

model predicted depletions to draina will exceed the net dischar to the
South Platte River Basin around theyear 2040

SB 9674 includedLeAdvisor and Technical Review Committees
that madesuand com meats on the work durin the project
Members of these committees rethe formation of a Technical Scope
Committee TSC The TSC was formed in June of 1998 for the purpose of

developin a scope of work and cost estimate for additional work needed to

improve theground water model of the Denver Basina

The scope of work and cost estimates prepared b the TSC were presented to
the Special Water Committee SWC b the State En and CWCB
Director for fundin and implementation consideration in October 1998 The

scope of work provided details to accomplish seven tasks that if implemented
would improve the StateEnground water model

1 Conduct field tests to obtain more reliable estimates of streambed

conductance

2 Conduct biannual streamgainloss measurements
I Revise the model to improve the model streamasimulation

procedures
4 Collect and interpret more accurate pampa e data for the Denver Basin

a
5 Collect and analadata to better define the transmissivit of

the Basina
6 Collect and anal core samples to better define transmissivit and
specificpeci icyield of the Basina

7 Continue and expand theground water level measurin pro in the

Denver Basin

The Special Water Committee drafted leHB1222 that continued
the SteC throu Jul 2001 authorized the recommended studies and dela
implementation of more strinauplans for pumpin from the

Denver BasinAto Jul 1 2001 throu Jul 1 2004

14



LY7 Model Up and Updatin11A

In 1998 revisions to theHInstitutional Model IiIM for the Kansas v

Colorado liti continued The revisions includedup the pro

code b DeWa Schroeder to better simulate conditions alon the Arkansas
River Basin mainstem namel the abilit to better predict diversions of the 24
major canals It is also necessar to continueup the pro code
to include special waters for the maauplans that the HIM was not

desi to handle In addition the updates to the 1995 and 1996 input data
continued throunewith Kansassconsultants

In June of 1998 a trial before the Special Master took place concernin the
pro revisions and 199596 data updates

USES Groundwater Model in Kansas

The Modelin Section anal revisions made b Kansassconsultants to the
USESground water model in Kearne and Finne counties in Kansas The

revisions were made to up the model to the standard MODFLOW pro
from the Trescott Finder Larson pro which was the predecessor to
MODFLOW The purpose or objective of this effort was to use the model to

assess drawdowns in Kansas as a result of reduced stateline streamflows caused

b Colorado The results of thisground water model will be used in the
dama phase of the trial

CRDSS an RGDSS

RGSS

Followin a review of Statements of Qualification and interviews conducted

in earl Au 1998 five contractors were selected to execute the Rio

Grande Decision Support S as follows

Component Contractor

Ground Water IIRS Water Consultants Inc

Surface Water ty2here Resource Consultants

Consumptive Use and Leonard Rice Consultin and A
Water Bud En

RelationalS Riverside Technolo inc
Inte

SpatialSInte HDREn Inc

15



Since their selection each contractor worked dili to ne a detailed
contract that includes a scope of work SOW bud and schedule Each

contract has been submitted to the Statessi process and was full
executed on Januar 18 1999 Followin is a brief summar of each SOW

Ground Water Component The Ground Water Component is expected to

re approximatel 3 years and nearl 2900000 dollars to complete
Ma objectives include

To document and criticall review the existinground water model developed b the
State for the San Luis Valle in 199 1
To develop a datacenteredground water modelins that interacts with the
States existin database HBase and other RGDSS plannin tools

To perform additional data collection activities subsurface and potentiall surface
that is re to better understand and mana theground water resources of the
San Luis Valle
To calibrate and test via application an enhanced San Luis Valle Ground Water
Model that builds on the existin SLV model is 100 data centered and includes
results of a focusedgroundwater data collection effort

0 To coordinate and share theground water investigations 1 includin the enhanced SLV
Ground Water Model with San Luis Valle water users a technical subcommittee
the State and other RGDS S Consultants

Surface Water Component The Surface Water Component is expected to

re approximatel 3 years and S 390000 dollars to complete Note that

most products will be available after year 2 with onl minor enhancements

expected in year 3 Majorobof the Surface Water Component include

To develop data enhance and appl an existin surface water model StateMod to the
San Luis Valle that interacts with the States central databaseHydroase and other

RGS S plannin tools
To coordinate and share the surface water investi with San Luis Valle water
users the State a technical subcommittee and other RG contractors

Consumptive Use and Water Budget Component The Consumptive Use and
Water Bud Component is expected to re approximatel 3 years and

380 dollars to complete Note that most products will be available after

year I with onl minor enhancements expected in years 2 and 3 Ma
objectives of the Surface Water Component include

To develop data enhance and appl an existin consumptive use model StateCU to
the San Luis Valle that interacts with the States central databaseHand
other RGDSS plannin tools
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To develop data add a water bud component to the existin StateCU model and
appl the water bud model to the San Luis Valle that interacts with the States

incentral databaseHydroBase and other RGDSS plannin toois
To coordinate and share the Consumptive Use and Water Bud investi with
the San Luis Valle water users a technical subcommittee the State and other
RGD S S contractors

Relational S Inteuation Component The Relational SInte
Component is expected to re approximatel 3 years and 209000
dollars to complete Note that most products Will be available after year I

with onl minor enhancements expected inyears 2 and 3 Major objectives of
the Relational SIntegration Component include

To enhance the existin Decision SupportSto include data and tools re
for application to the San Luis Valle
To provide maintenance and support of theS
To coordinate and share the Relational SInte investi with San
Luis Valle water users the State and other RGDSS Contractors

Spatial S Inte Component The Spatial S Inte
Component is expected to re approximatel 3 years and 206000
dollars to complete Note that most products will be available after year I

with onl minor enhancements expected inyears 2 and 3 Maob of
the Relational SInte Component include

0 To develop GIS covera for the Rio Grande Basin
0 To evaluate and identif lar capacit wells in the Rio Grande Basin b evaluatin

the well permit and water ri data files
0 To performground water modelins inte activities
0 To provide a pro mana assistant

To coordinate and share the Spatial SInte investi with San Luis
Valle water users a technical subcommittee the State and other RGDSS
Contractors

Other RGDSS Activities In addition to the consultant activities described

above other RGDSS activities include

The State has initiated the installation of 20 new streamgages in the Valle 12 on

streams and 8 on diversions

Under a joint fundinawith the USES the existin confined observation
well network is beingeophysicallylo

17



CRDSS

In 1998 CRDSS be its final development phase Followin is a summar

of the ma components associated with the final development Phase while

the sections that follow summarize current activities Note the Phase IT

CRDSS components which operate under a Unix operatins are 100

complete and remain full operational

Componen Complete
Administration Tool 100

Database Sharin 100

Water Resource Plannin 100

Models

Division 5 Worksheet 90

Data Extension 20

CU Model 10

Bi River Model 100
1 Onl the RiverWare soffivare and hardware purchase remains

Colorado WaterRi Administration Tool CWRAT

The Colorado Water Ri Administration Tool is approximatel full
operational Trainin was provided to divisions 1 4 5 6 and 7 in the sprin
of 1998 Ke deliverables include

Real time streamflow presentations are available for all gages in the States satellite

monitorin pro in bothgraphical and tabular format

Data Viewer that allows users to view nearl all the information contained in the

States database includin water ri diversions streamflow
temperature precipitation etc
Water Information Sheet Real time river administration that uses streamflow

observations andgainloss calculations to assist with dail river administration
diversions and reservoir operations and record mana

Special Projects A mechanism to incorporate special user defined spreadsheets into
the central database and Water Information Sheets

DatabaseSAn automated procedure that insures the information that
resides on the central Denver based database is the same as the information that
resides on a local PC Databases is well suited for water

commissioners and others that desire a local cop of selected information e all
data for a water district or monthl data for a division or do not have access to a hi
speed connection

18



Database and Data Sharin

The CRDSS relational database HBase was converted from Unix to

Windows NT in order to provide PC compatibilit As part of that activit
HBase has been enhanced to accommodate information such as real time

streamflow and water information sheets that arereb the WRAT

described above

CRDSS data sharin issues continued to be investi b the Attorne
Generalsoffice Current State thinkin is that all CRDSS products except
the proprietar Bi River Model RiverWare will remain free in the

foreseeable future Access will be provided via the CRDSS FTP site This

site will allow most CRDSS products models data and documentation to be
distributed in a cost effective efficient manner

Water Resource Plannin Model

Phase 111a of the Water Resource Plannin models that allow 100 of a

basins CU to be included have been calibrated for all basins on the western
slope Colorado Gunnislon Yampa White and San Juan Documentation is

completed for all basins and is available on the FTP site

Additional activities related to the Water Resource Plannin model StateMod
include the StateMod GUT is now full operational on a PC the Data

Mana Interfaces are now full operational on a PC and the StateMod

pro ma be operated in a dail time Note the StateMod pro has

alwa operated on a PC Applications b the CWCB to the Yampa River
basin for endan species anal have be b Applications on the

Colorado River and San Juan continue

Division 5 Worksheet

The Division 5 Worksheet which will enhance and replace the USBRs
Colorado River Accountin spreadsheet is approximatel 90 complete
Enhancenients include new streamgagese Palisade new reservoirs e
Wolford and new accountin procedures e Check Case Settlement An

Excel application the Division 5 Worksheet will provide eas to use tabbed

workbooks rather than the 132 column CRA sheet The development of this
tool has occurred in cooperation with Division 5 staff and the Colorado River
Surface Water Action Team SWAT

Stud Period Extension and Stochastic Data Development

The stud period used to calibrate the Water Resource Plannin Models was
1975 to 199 1 based on when the stud be and the availabilit ofdi
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diversion and reservoir records on the west slope A feasibilit stud was

completed in Januar 1998 that concluded it is feasible to extend the

available stud period back to the earl 1900s and to develop stochastic data
A cost effective approach to estimate historic diversion data prior to 1975 was

scoped which will allow selected lar structures to bedi and others

estimated The estimation approach is expected to utilize ah
condition wet dr or avera readil availablegaged diversion records and
the appropriation date of a structures waterri The stochastic model

developed b the USBR and CSU Salas et ala 1996 named SAMS has
been selected for application followin the historic data extension Both the

historic data extension and stochastic model development are expected to be
completed in 1999

Consumptive Use Model

Activities have initiated to port the CRDSS Consumptive Use Model
State to a PC The look and feel is expected to be similar to the recentl
completed StateMod GUT In addition a procedures manual and a
consumptive use and losses report will be prepared for Divisions 4 5 6 and 7

Bi River Model Replacement

The USBR has completed the development of RiverWare previousl named

PRYSM to replace the existin CRS S model for the Colorado River Basin

CRDSS has completed an evaluation of the RiverWare purchasea
which will allow Bi River applications from Colorado River headwaters to

the Sea of Cortez to be performed in house Because of the proprietar nature

ofthis product it is expected to be available to the public throu a licensin
awith CU 303 4922189 and not throu CRDSS

MaintenancePro

The CWCB and DWR had a 490000 maintenance pro approved b the
le The pro which includes I FTE for DWR and 3 FT s for the

CWCB will allow future C1DS maintenance and applications to occur under

general fundin rather than the CWCB construction fund

Additional data on the REDS and CRDSS are provided on Exhibit G
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Geotechnical Serv Branch

WMEN11 o k oF sr m i iG qYw id

The e Stec nieal Services Branch provides expertise in the disciplines of

geology hy engineering geology geophysicss well construction

d satellite assisted sur The Branch eludes three professional

geologists cane professional engineer and one well drilling inspector The

branch primarily responds to requests by internal or external customers

assisting 1n general investigations ground waterl ground grater data

collection and reporting and technical assistance to the Board of Exarniners

and Groundwater Commission The Following is a summary ofwork done by

the Geotechnical Services Branch in 1998

General Invesfigadons

Denverer Basin Deep Core Hole Glenn Graham has been the liaison with the
Denver Museum of Natural History and has been responsible For securing

funding sources and coordination of hydro geologic work for a deep core hole

in the eastern p rtion of the Denver Basin The core hale is multipurpose

Information to be develop for the Division includes analysis of the aquifer
character in the diner sediments of the eastern part of the basin The core

hole is to be comp as a permanent ground water monitoring hole Total

cost of the project is over 1000000

Jeffersonn Count Mountain Ground water Study Tenn is coordinating a

The
stud of the ground water in the mountainous area of Jefferson County

pry gpr includes numerous agencies The focus is to determine the ground

water yield of fractured aquifers

Ar ansas epa ment water Sources Chuck Roberts spearheaded the

administration of a contract to determine potential sources of repayment water

for t Kansas suit The report will be used in the repayment phase of the

Arkansas Compact Trial

Denver Basin Mapping merge VanSlyke and Glenn Graham are coauthors

with Stan Robson of the USES for HA742 This is a new map of the western

pon of the Denver Basin The publication accurately maps the outcrops of

the aquifers along the Front Range This is the first step toward revision of
the Denver Basin Hydrologic Atlases and is the culmination of several years
of detailed work
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0 0

Ground Water Commission Support

Monitorin of water levels in over 1500 wells coverin almost 34 of the state
are done annuall and published b the Branch in a series of reports

Southern Hi Plains Chuck Roberts has been assistin the Southern Hi
0

Plains Ground Water Mana District in or a detailed ground
water stud of the southeast portion of the state The pro is funded b the
CWCB at about 751000 Completion is scheduled in 1999

0 The branch provides technical support ona location and characteristics
groundwater availabilit and potential water suppl for the permittin of

wells

Board ofExaminers Support

0 Well Completion Monitorin Norm Hill checks all completion reports for
compliance with standards for construction Wells not adherin to the

standards are referred for further action

Variances Over 230 re for variance from the well construction rules

were processed durin the year A new procedure was implemented this year
whereb Blanket Variances were issued to Environmental firms that routinel
install monitorin holes and wells In this procedure standard desi are

approved so that a separate variance will not be re for each installation
We estimate that an additional 200 re would have been submitted if the
38 Blanket variances had not been issued

Well Observation Pro Geor VanSl and Norm Hill developed a

checkoff form for Water Commissioners to use when observin well

construction Also a trainin presentation was developed The purpose of this
is to allow commissioners to observe well construction and report items

concernin compliance without havin to be enforcers

General Support
M JL

0 Water Court three prominent cases in which the Branch was involved this

year are 1 Lea Vista eve won bi time 2 Horse Creek and 3 Cit of

Aurora South Park

0 DAM Failure Anal Geor VanSl and Jim Norfleet of Division 4 co
authored a report concernin the failure of Carl Smith Dam The investi
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showed possible modes of failure and the inade construction of the

structure

GPS Chuck Roberts continues as the inhouse GP S expert answerin

questions of the field users and obtainin stateoftheartequipment and

software
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H and Satellite Monitorin

Branch

The

o

Hydrographic and Satellite Monitoring Branch strives to provide

accuratei h quality real time stream flow data The ranee also develop

hstn stream records in coordination with other state and federal entities and
the water user community Key staff record and check measurements

0 0

uiequipment inn improve the quantity and quality odata used to
maintain

manage and administer water throughout the State of Colorado n

cranatinalplan was developed and approved in 1998 that i npr es

terra employee development QQC program and coordination throughout

An orborganizational chart de feting the hyd e raphre staff

structure is provided on Exhibit G

SatelfiteLinkedMSy

linked monitoring stern SMS provides the Division ofWaterThe satellite
esources other state andfentities and the water user community with

access to realtime and historic streamflow data from gaging stations acrossass

the State of Colorado These data and software systems provide for more

effective water rightsadrninistratior4 water resource management
computerized hydrologic record development and flood warning

The Satellitetell to Monitorin stem SMS allows the Division of Water
ct recess stare and distribute any kind of environmental

Resources t collect
data transm from remote locations The data set of interest to the

s tDivision i he water level at rivers streams diversion structures and

reservoirs The converts these raw grater level values into several
t

products of use to various clients The products range from raw data

passed on to othe computer systems to the official Hydrographic Records of

mean daily strew flaws Our clients includeDivision ofWater Resources
l and other water users wanting realtime administrative a

persue
dat

computer systems
nyother analyses and the varied user commun

of state and federal agencies municipalities canal companies attorneys an

consultingen needing access to realtime and historic stream flow data

Engineer Office SEA began operating the SM in 1985 The
The Mate

Colorado mater Resources and Power Development Authority provided initial

fandin r thispr pursuant to Section 371CS1983 by
enactment Senate Joint Resolution No This system has become one of

a

tmost Important and integr tools for the admi staat on and management



of Coloradoswater resources not onl for the Division of Water Resources
but for the entire water user communit

Initiall the State of Colorado operated 150 remotecraging stations linked to

the SMS The Division ofWater Resources now operates 298 satellitegaging
stations linked to the SMS Federalawater conservanc distncts
municipalities and private entities oven other stations in Colorado and

nei states The Division collects and uses the data from 252 of these

stations operated b others The Colorado Water Conservation Board

provided 120000 for the replacement of fifteen satellite installations with
new electroniceandgagingstation renovation

Stream Flow Records

TheHand Satellite Monitorin Branch is also responsible for the
development and publishin of annual stream flow records in accordance with
USES standards The stream flow records are published in Ma of each year
for the prioryear stream flow

EMaintenance Repair and Replacement

Substantial effort was invested in 1998 to maintain repair and replace the
eused to measure and transmit stream flow measurements
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VxaBoard oi K miners Water Well

Construction and Pump
Contractors

In Article 91 of Title 37 theColorado legislature created the State Board of

Examiners of Water Well Construction and Pump Installation Contractors

under the division of water resources in the department of natural resources

The Board consists of five members one of which is the State Engineer who

has historically provided staff to support the activities of the Board and to

assist the Board in the efficient and effective discharge of its duties and
responsibilities Atpresent there are two staff members devoted full tine
from three to six other employeesyees f the Office ofthe State Engineer in the

Denver office that contribute parttime to supporting rd activities and

numerous outer commissioners and personnel in the Division offices that

provide invaluable assistance to the Denver staff t accomplish the Beards

objectives

GeneridSr

Primary activities of the support std are focused in three general areas

complaintsenforcement actions variances from the requirements of the Water

Well Construction Rules and well construction and pump installation

contractor licensing activities In addition to the primary functions the Staff
provides technical and professional assistance to the Board in the development

of its amended well construction rules The Staff also reviews and presents to

the Board new technology developed in the well construction industry

coordinates the activities of the Board with the objectives and requirements of

toh Divisionn of Water Resources and other agencies disseminates

information to contractors and provides education and general information

concerning the Boardsactivities in a variety of public forums

Licensing

The Board licensed a total of 329 contractors in 1998 and conducted 24 oral
examinations with applicants for new licenses



Complaints and Enforcement Actions

Support staff for the Board of Examiners are solel responsible for the

investi of complaints that alle well construction or pump installation

that violates the provisions of Artiele 9 1 of title 3 7 CR S andor the Water

Well Construction Rules In man instances the staff in the Denver office

enlists the assistance of field personnel to accomplish investi b
providing ions at well s b determinin propertrovi in reports on observat sites orI

ownership The staffs investi often results in brin the issues before

the Board of Examiners for resolution while others are resolved b staff
actions authorized b the Board The staff also conducts all followup
actions to ensure that contractors and well owners are compl wth
Decision and Orders of the Board includin pursuin ajudicial remed if
necessar The staff works closel with the Attorne Generals Office to
accomplish these tasks

The followin is a summar ofcomplaintenforcement actions brou before
the Board or resolved b the Board or support staff durin calendar year 1998

New Complaints Investi 79

Complaint T Construction 24

Permit 28

Unlicensed contractor 14

No Work Report Filed I

Order to Fix or Plu 12

Complaints Resolved 6

74

19961997 complaints resolved in 1998 30

1998 complaints resolved in 1998 44

ResolutionAction Dismissed withdrawn discontinued
or otherwise resolved 30

Court action fines and fees 4

Letter of admonition 27

Letter of reprimand 4

Suspensionprobation 2

Warnin letters 7

Education and Outreach

The Division of Water Resources and the Colorado Water Well Contractors

Association with the assistance of several cosponsors have teamed up to
provide six 1 da seminars ongroundwater and wells The seminars have

been held in Duran Montrose Steamboat Sprin Glenwood Sprin
Sterlin and Ever from March 1997 throu 1998 The seminars include
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presentations on basic information regroundwater resourcesgeology
well constructiongroundwater statutes and rules well permittin and

groundwater administration Generall there are presentations on water

quality and countreregardingresidential development and

wastewater treatment

The meetin are informal andquestions and discussion from the attendees are

encoura The meetin have attwed a broad ran ofpeopleMCludin well
conAmction contractors pump mstallers realtors attorne water resource
professionals count planners and private Citizens Additional information on the

seminars can be obtained from the Division ofwater resources

In addition several informal meetin were held throu the State with

water well constructio and pump installation contractors for education and
general discussion on board and DWR activities A web pa was developed
includin anemailquestion section and several articles were provided to the
CWWCA newsletter BCE website @httpvrwwboestatecous

Water Weld Construction RulesRevision

The Board and staff are currentl workin to improve the Rules and
Refor Water Well Construction and Pump Installation The intent of

the revision of the Rules is to clarif the currentl ambi rules improve
minimum construction standards clarif environmental monitorin and
observation wellhole minimum construction standards improve the
protection of thegroundwater resource from contamination and protect public
health

The initial draft of the proposed revised Rules was developed with input from
the Board Licensed Contractors Consultin En and Geolo and
others The proposed revised rules were then sent to over 450 licensed

contractors and interested parties to provide the opportunit for informal

comments and proposed revisions In addition seven informal meetin
around the state were held to discuss the proposed revisions and obtain input
to further improve the Rules Input wasgathered and a substantial number of

thou constructivesuresulted from these meetin

The initial draft was revised and provided it to the Board in December The

revised second draft was discussed at the annual CWWCA meetin in
Januar Several proposed chan continue to be reviewed b the staff and
contractors and interested parties A final proposed draft will be provided to
the contractors and Board prior to the April Board meetin The formal

rulemakin process is proposed to be in Ma or June 1999 The effective

date of the revised Rules is anticipated to be September 1999
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The areas of major revision in the Rules include the separation of minimum

construction standards for environmental monitorin and observation
wellholegroutingrefor wells annular spacerewith
the use of tremie pipes forgrouting and licensinre

29



C

JO
zy

C

e

Cif C C

4

a
w CL

cu

IL I

ca

cc

w Cy

caw 4u

I

c

c

W
Z

LU V3 co

f

E
m CO

as no w m
era E a3 c

M
c

cz CD

0
C CD cu

en U

cn

C

crs

co

ca QD rl

0

CJ3 ca13

1 cif C

2CL

cn

CD c3

cn t7

LLI U3 T

COW 7 co r co rcx

E D
C m s

CD j S CD

a
CD

ca w
cu

us

u LLI

i



EXHIBIT B

ENGINEERING TECHNOLOGY AND INVESTIOkTIONS
ORGANIZATIONAL CHART

February 1999

Jack Byers

Assistant State Engineer
264

Gina Antonio Assistant

Mary Ann Cavanaugh Support Staff

Dam Safety Unit Information Technology
Leah Lewis

Alan Pearson IT Manager IT W 257

Professional Engineer III 168
Deb Sell Infrastructure Supervisor N 282

Mark Haynes
VacantNeworKN1leb Development IT III 181

Prof Engineer II 25
Diana Melaragna Network Analyst Net If 337

Greg Ibara Appl Prog 11 333
Vacant Prog Analyst IV 428

Lori Torikai GIS Programmer IT II 186
Hydro Satellite Monitoring Brian Romig GIS Specialist 177

Don Wambold Application Dvlp Mgr IT IV 173
Jim McDanold Doug Stenzel Database Administrator IT NI 476

Professional Engineer III 191
Don Lyman Programmer IT fll 247

Vacant Programmer IT I 193

Dave Dzurovchin EngPhys Set Tech II 283
Richard Poelker TelecomElec Spec III 429

Modeling Unit

DeWayne Schroeder Geo7ech Services Unit
Professional Engineer III 259

Brian Ahrens Prof Engineer III 370 George VanSlyke
PSRS N 251

FC
8 RGDSS Project Chuck Roberts Prof Engineer III 253

Glenn Graham PSRS Ilf 345

Ra Bennett
Dave McElhaney PSRS kl 187

y Norm Hill EngPhys Sci Tech t 288
essional Engineer Ifl 448

Board of Examiners

Jack Byers
Administrator
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EXHTBIT D

APPENDIX A

DAM SAFETY BRANCH

ASSISTANT STATE ENGINEER

ENGINEERING AND TECHNICAL SERVICES

DAM SAPETY PROGRAM

Professional En III

DIVISION ENGINEERS DESIGN REVIEW AND

OFFICES CONSTRUCTION INSPECTION
UNIT

DIVISION 1 1 Professional En 11
4 Professional Engineer 11

DIVISION 2

2 Professional En 11

DIVISION 37

Professional En 11

DIVISION 4

Professional En 11

DIVISION 5

Professional En 11

DIVISION 6

Professional En 11



JIM

FA
mob

09

pa

4n rA cr Ln

LA ew EM

Po

4j LZ
lu 4d U

C4 t

r

Li
4 v 7a1 0 a

to CM
u

Ln

cri W u
6

u

u 0

0 e CIZ

u r
6m C Pj

0 ftM

u
MW

c
ip mod

cu U
4E c im q AIn 3 C 06

2
tn

0 o

m

EM

6 u
L

U Ij
bo

u u
r

u C 6V

ca

tin

cz V

u
qbd

CC v E wU C m 0

r c 10

rn

En 60

Ln

P
M CZ

rA

8 cn
6

E
t4

W 16D tu

C
Mo

z



low 6b

wo

Cwi

OWN
OWN

6 ip

ao

040
ONE

Alt
L

v 0

z
toLO C

ONE
L LA tn

AFW u
6 4u

6

40 cn
L

Cz

PP4 00 OWP L

rp
U

m
E

6
Ln C4

CA E cz fn

cz
4 5JU

tjfn b

iu U 1 nj

ce
L

u Lq
6 u

Qu c U01 lu 0
Ca Piz a Z

643

6 61
u

Li U

0 4j
Eb

C

L2 to L47

ull to r cLn LolE cz s 0 0

pw

0
IWI m

40 fi

m
u

f4pd P
0 Ppo

6 Y M cm

00

00



CA
C

cz

4m

95

0

M
OWN 69 P v u

0 t 0 m
yr

l ul

10 low

fAMW
u

cr

cn

EA ta cc

El M

lu

lu
C 0 L w W

eA

M Con Cc
0

Zn LngA

d w u u
0

t p4p go
q L Uffrdw 4

v C4406
4

0 t uE ca
u Lz

U M Gems
LL
cn C tot
Ucis0 04

M0 0 CIO
j

01

id75 M qu

cc
cz

00
IV

C4 cn



o a

S

1

1

l 1

1 p

t l A

0

F
0 0 00

04 0 lllLO
C

pq

Cd
bb

Cd 4j

s

Emm4
fp



EXHIBIT

Table I

RG Summa in 1998

April 1998 Final Feasibility Study Completed

June 1998 Solicitations ublisbed in Denver and San Luis Valle

August 1998 Contractor Interviews and Selection see Table 2

August 1998 USES M Upto log observation well network
I ecem er 1998 Contractor Contracts Ne tiated

Janualy 18 1999 Project Start Date

Table

RG Contractors

Componentnt Contractor

Ground Water HRS Water Consultants Inc

Surfa dater Hydrosphere Res Consultants

Consumptivetive Use Leonard Rice Consulting and Aggro Engineering
and Water Budget

Relational System Fiverside Technology inc

Integration

Spatial System HDR Engineering Inc
Integration



Table

CSS ess Summary in 1998
December 1997 Colorado water might Administration Tool T Phase 1

resented to review team in Glenwood

Februar 1998 water Resource Planning StateMod Phase 11Ia 10 CU
completed

February 1998 Daily Statelod application in cooperation with USBR in Utah
initiated

March 1998 StateMod GUI for PC completed
April 1998 Contract to Extend water Resource Planning Stat Mod data back

to 1 approved for Boyle En and Ayers Eng
ril 1998 CWRT phase 2 cow feted

May 1998 web site completed
May 1998 Final Technical Advisory Committee Meeting
M Aug 1998 Trained divisions 1 4 5 6 and on CST
June 1995 Big River Model Replacement iverware Contract with USBR

approved Purchase is ending CWCB personnel decisions

August 1998 water Resource Planning tateMod Automated Linking of
Divisions 14 Completed Implementation pending CWCB

enhancementsto models

August 1998 Contract for CU Model StateC conversion to PC initiated with

Leonard Rice

September 1995 Application of Water resource Planning Model StateMod on

Colorado River for Fish wildlife on Colorado River

September 1998 Application of Water Resource Planning Model StateMod for

minimum streamflows n San Juan continue

September 1998 Gunnison River basin Historic CU Depletion Analysis Tool
Completed

September 1998 HydroBase phase III completed includes real time data and
CST tales

Decemberer 1998 Data Management Interfaces DNffs for data extension 0

complete
Feb Nov 1998 Miscellaneous presentations see Table 4

Table

CPresentati

FebruaEy 1998 Presentation of State Mod application on Gunnison to USSR

e rua 1998 Presentation of CRDSS to Colorado water Congress

March 1998 presentation of CRDSS to Legislature

Tune 1998 Presentations ofCWRAT to Western Mate Ensineers Worksh
November 1998 Presentation of CRDSS to Gamson Irrigation District North

Dakota


