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Colorado Division of Water Resources

« An agency of Department of Natural Resources

* Also known as Office of the State Engineer

« Administer water rights

* |ssue well permits

* Represent Colorado in interstate compacts

« Monitor streamflow, water use, and groundwater
« Approve construction/repair of dams/dam safety

« Issue licenses for well drillers, ensure safe and proper construction
of wells

 Maintain databases of Colorado water information



History of Colorado Water

« 1876 - Prior appropriation doctrine adopted at statehood

« 1879 - Water commissioners established to administer
irrigation ditches

« 1881 - State Engineer established to measure streamflow
and supervise water commissioners
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History of Colorado Water
* 1965 - Colorado Ground Water Management Act

e Ground Water Commission
« Designated Basins and Management Districts

* 1969 - Water Rights Determination and Administration Act
« Established water courts
* Incorporated tributary groundwater into prior appropriation system
« Authorized augmentation plans
« State Engineer Office becomes DWR
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EXPLANATION
— Water Division boundary
ﬁ Water Division Office
D State Engineer’s Office
Water Divisions in Colorado
1 South Platte
2 Arkansas
3 Rio Grande
4 Gunnison
§ Colorado
& Whie-Yampa

7 Dolores-San Juan

(Colorado Ground Water Atlas)
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Groundwater Data and Information
« SB 87-200 Groundwater Management Cash Fund

« Create and maintain groundwater information management system

« HydroBase
« Water Information Team
« Conduct groundwater related activities deemed necessary by the
State Engineer
« Water-level monitoring programs

« Hydrogeology Group

Northern High Plains Designated Basin (NHP)
Southern High Plains Designated Basin (SHP)
Upper Black Squirrel Designated Basin

Lost Creek Designated Basin

Upper Big Sandy Designated Basin
Denver Basin Bedrock Aquifers

Lower South Platte Alluvial Aquifer

West Slope Bedrock and Alluvial Aquifers

Kiowa-Bijou Designated Basin
Camp Creek Designated Basin



HydroBase - Water Level Database

* More than 22,500 wells
* Mostly USGS data populated through web services
« ~2,000 active water-level sites

Measured By

m USGS

mDWR
OSubcontractors
O Cooperators



Using Groundwater Data

« Publish annual water-level reports

« Assist with administration of water rights
» Used in groundwater models, water management systems
» Colorado Decision Support System (CDSS)

» Decisions

x » Modeling
Interfaces (DMIs) Software decision-making

HydroBase
Online Tools

Bulk Hydrobase Data Exporter Consumptive Use
Call Chronology Surface Water Planning
Climate Station Data Groundwater planning
Groundwater Data Water Budget

Agricultural Statistics
Streamflow Data
Structures/Diversion Data
Surface Water Current Conditions
Water Rights




Using Groundwater Data

« Special Projects - High groundwater areas
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Using Groundwater Data

KKTV®

11 — News & Weather Y Sports ¥ 11 Cares B Live Newscasts

3 illegal marijuana grows in El Paso County raided

Posted: Wed 5:01 PM, Oct 11,2017 | Updated: Thu 6:46 AM, Oct 12, 2017
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Water theft for growing marijuana a concern for Saguache
County officials
Pueblo County making fofs of money by embracing pot growing

by Lisa Cyriacks

Saguache County Commissioners reported several dubious manjuana cultivation operations in the county
maore than half in the Baca Grande subdivision—to the Colorado Division of Water Resources These
operations are possibly in violation of water permitting requirements and have not been approved by
Saguache County as legal operations It is not clear if these operations might be for personai use, medical
marijuana grown by caregivers for patients, or commercial operabons

Caregivers don't have o tegster with the Manjuana Enforcement Division, but they must have proof that they
are the designated provider for their patients, including a piant count for each patient. That informaton has to
be provided 1o the Colorado Department of Public Health and Environment

Saguache County s not alone in concemn regarding water theft for marijuana cultivation operations. Costilla
County, the only other county in the San Luis Valley where grow operations are permitted, shares thase
concems

Craig Cotten, Division 3 Water Engineer, recently addressed state legisiators with entorcemeant concems
Cotten qusstionad how his water commissoners, who are not armed and are not law-enforcement officers
should handle potentally dangerous growers
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Data Provider Timeline

2017 Summer 2017

March 2017

Developing July 2017 Interview
REST web reclzrnaﬁ?esr?clje q Notice of candidates

services for : Funding for temp.

HydroBase for funding position

- Spring 2018 Summer 2018
Atége\?iee[\)/\/izr? 17 Winter 2018 Populate Data
sites dat% Select and registry, available
cleénup classify sites connect web through
services portal



Site Selection and Classification

Dintsaur
fsiond Monume

srand
lunction

1
qal
st

(https://cida.usgs.gov/ngwmn/index.jsp)

[\ COLORADO

Roosavel t
Nationa
Focest o
Fart- Collins Greeley
< Q
L Lonamaonl
5
» Boulder
O
L ¢ Arep sho
< Nationd
Forest ey e
o
™ . FRONT-RANGE
FRONT-RANGE
‘\'\'Sute RI\‘lef " 9
ahonal
Forest Fke ®
Nation al .
Forest -
COLORADRDO Golorad
»
pring
San |sabel o ’
Mation al *
Foresl
0 Pueblo
% = O
. =
)
se,
-
Rio Grande ) f‘: Zz
Nationd g :. . -
2 Forest ‘. £ ® . I
.~ . .' ’ e
- -
v . * =
() p .o'. o.'.'.
< 3 e B o
- 4 '~
- 3 .. “. - ° [
-_ e ©“

. .
T
‘.f. Qs_t'to‘
.;0.0..
. »* t’ >
. .5



Site Selection and Classification
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Figure 1

° Northern High Plains Wells

+| Figure 2

° Southern High Plains Wells

ﬂ Designated Basins

High Plains Aquifer Boundary
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Site Selection and Classification

« Develop rubric for evaluating wells based on WL Selection Criteria
- Evaluate/select wells based on rubric

« Assign subnetwork and monitoring category
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Subnetwork

Documented and
Suspected Change

800 Active Wells

300-400
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A .
Water Level Well ¥, -
er Leve e ’{(T % ol
e Well with Water Right 1."‘(‘?' Rt E o
ST PN \ ® .
v ﬂ Designated Basins \ {«\2 T ke
. ; L“ Tl “ &
}, -, High Plains Aquifer Boundary L\ : W Mo NG
o S~ f (- SIN s |
£ ~ "RADC 2 LB B ‘!‘\\\;‘x-‘\'l °§
co 0 20 40 Miles | e = R &



Subnetwork

Background Conditions

50 Active Wells

No Trend Wells ALl Surveillance
(at this time) Wells
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Data Collection Methods and Protocols

A n Department of Natural Resources

Im Ground Water Surface Water Data & Maps Documents & Forms I

> Ground Water > Ground Water Levels > Cooperator Program

Designated Basins (CGWC) Cooperator Program
Ground Water Administration

Cooperator Groundwater Level Measurement Network

= |[Gtotud Watse Revels One of the components of House Bill 15-1166 directed the State Engineer, in Quick Links

consultation with the Colorado V/ater Canservation Board (CV/CB), to develop and 7] Ground Water Levels Data Search (CDSS)

publish protocols for groundwater level data measurement, collection, and entry.

m%“Es:o“mor Licensing This webpage provides a link to those protocols (draft), as well as links to [51] Ground Water Level Reports
documents outlining the information necessary to setup a third-party account

Well Permitting profile and documentation required for each well included in the monitoring
program.

To participate in the Coopertor Program:

1. Download and complete the following forms:

Primary Contact Customer Account Set-Up Form

\Well Inventory Set-Up Spreadsheet (Excel)

2. Submit both of the above forms by attaching them to the AskDV/R Request page.

3. You will be contacted once your account has been setup.

Submitting Water Level Measurements

1. Guidelines for taking Vater Level Measurements: See Groundwater Level Monitoring Protacols

2. Groundwater Level Measurements can be submitted using the D\WR Online Submittal System. (Help: User Guide)

If you experience a problem submitting your Groundwater Level Measurements in the DV/R Online Submittal System, please contact us
using this AskDWR Request Page.

[\ COLORADO




HydroBase

* Several Microsoft SQL Server databases
* Running on Microsoft Windows database servers

« WIT and Governor’s Office of Information Technology

COLORADO’S

Decision Support Systems

- | CWCB/DWR

Groundwater - Water Levels

Search Fields

FIOk Table Mo
Geographic Location Water Division W} | Waeer :
voh T Messmroment Loved ove [rechpie T Puicazion
All Divisions Vet hiyme Famtte | Oepon Date Depe Enain By POR Sart POR 2nd Norrw Agater(s) Bevaton $ F
Publication Al e N AL001 RUTE 11798 PR 0 1010 $.00 130000 DwR a0 W0 Y OMORTMERN MIG...  OGALLALA 1,322.1x .
Vo WEAROID BNEE.. LB = 20007 2470 173884 OWR &721/1957 40 NORTHERNHIG.. OGALLALA
Aguifer All
Vew 18F-AR-00 WING... 280823 20 P 786G AT R L2/ 2010 21207 B NORTHERNHIG. OGALLALA
Having water level measurement dates {optional) [ 189 AR-004 SV A%Hen (] v 1200 146240 DWW w212mn a0y B NOSTHERN MG OGALLALA 14500
From To v IHEARG BEE. | LECPREP 23 27 10810 15807 W NL21057 322007 37 NORTHERN HIG.. OGALLALA e o
Vew | NPARODEWHO..  XOTFR 12 W0 154598 | TNR 124/1961 /L2017 32 NORTHERN HIG.. OGALLALA 1605
Wod Py w
Additional Filer Options Woll Nama Vs NPARO07 M, 197835 230 191,25 oz | DwR PIN 6% 2172017 31 NORTHENNHIG. OGALLALA 3403.59
Staris With ¥ nhp e EARO0 S0EM. 2197A w PR TE M0 163500 OWR /1555 2 NONTHERN MIG.  OGALLALA 34658
N-P-AR-000 2ION, % b T 200 17ILES  DWR 8/1/19% Y 52 NORTHERN HIG.. OGALLALA 3
Search
Vew | NPER-DI0 WD £ EQ B b .00 350138 TWR 1977 232017 40 RORTHERN MIG.  OGALLALA
ey A0 VLS o yuan? an 406257 Dwm e vy 30 NORYMENN WS OGALINA 4111
Additional Resources VW | NEPAR-OI2US . 20092-A 100 20T E o 4130116 DWR WEA9TT 17207 40 HORTHERNMMIG. OGALLALA 416886
- NF-AR-013 POE 11528-3FP 20 P2y T o 3740 100 WR 1557 2017 37 NORTHERN HIG.  OGALLALA 3,577.53
Colonado Trdonmation Marked plesds
Ve P04 SOEM one N JVR 162901 OWR 1LV 180 A200) 37 NOKTHIRN MG OGALLALA 1003
DWR W vices
W NHERR015 B0V W0S46F 130 214203045 6] DWR LI2/1967 47 NORTHERN HIG.. OGALLALA 199661 (v
’
« o n LI ) 0 e 1-50of 718 tems



HydroBase Web Applications

CDSS

Groundwater - Water Levels

Well Name: NHP-CY-054 SEEDORF, C.D
Permit Numbes: 19164 FP Location Number: SC00204811ACA
wDID: 6507379 USGS Site 1D: 395355102425000
Data Source: DWR Applicant/Contact: SEEDORFC D
Filters ik Grapt Table
Y , C.D.
* All Measurements Pulished Only 0 NHP-CY-054 SEEDORF, C.D
Fult Record 09/01/1969 to 01/18/2017 1200
Frc Q9017196 aL/18f 7 50 —
om QQ/(1/1960 To 017187201 - - ]
& ase T
i % °
[~
& 10 =
| Submit ] B =
= 4100 w=
o °
< " [
g 150 2
Display Cption = 4050 E
= — =
Tithe NHP-CY-054 SEFDORF, C.D 200 o
4000
Y Axls Max 254
260
Y Axis Min - D 1970 1980 1040 2000 2010
é]
@ 1980 1660 200 210
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HydroBase Web Services

COLORADO’S

Decision Support Systems
: CWCH / DWR

Groundwater - Water Levels

Search Fields Hirds

Tabke My
Geographic Location Water Divislon . Woter 1| Weeer :
Wt 1 Messmroment 3 | Lewd Lovet Mesusmes 3 FOR I Rowaon 3
visks v Wt tayme I oPemtte i Oepen tate e Eunatin ™ FORRat : POREnd 1 Coumt [ sgafe{s) : Bevaton i 3
Publcation Al v e N L0 BTy 117 PR " Fla iy 8 $.1x L0000 DwR OGALLALA 1,070.1x
. 10F-AR- LB s 2470 173884 DWR 40 OGALLALA
Aguifer All v
ow 13-9-2R-0 £ 756G JAIT0 DWR B OGALLALA
Having water level measurement dates (optional) Ve PARO0 SV AN e 1200 146240 DWR w212m0 a0y B ONORTHERN MIG.  OGALUALA
From To Ve hE-AROG BSE 12607 RFP 108,10 157807 | DR mn a7 RNHIG..  OGALLALA
Ve | NHPARADE ANOT 1 140 R 2412017 32 NORTHERN HIG.. OGALLALA
Addibonal Filter Dptions Woll Name v NP AN-OGT MR ; 238 2 191,20 DWR 5 OGALLALA
Stais With ¥ nhp - N ARO0S SOB.. 1197 20 U017 13320 LES00  OWR 2 OGALLALA 38688
N-P-AR-D00 ZION, % p ST Iv 200 173LES | DWR 21/2007 5 OGALLALA
[ Search )
Vew | NPER-D10 £ D B b 360 350138  TWR SUY1977 12017 40 NORTHERN MIG.  OGALLALA 4010.78
A0 VLS . U »nyn 406257 Dwm Sane? oy 30 NORYHENN WG OGALIALA ERIEE U
Additional Resources Vew | NEPARO12US 2009024 to WU w0 4130116 DWR WE1977 Y 40 MORTHERNMIG. OGALLALA 4,168 66
X NHP-AR-013 POE 11529-35P 20 3740 19010 W 11557 L2007 32 NOSTHERMMHIG.  OGALLALA 3577.53
wh el ples
X - P04 SO oOne 1) 182901 OO 1IL2V1I00s 17 NOKTHERN MG OGALLALA 100003
e NHE-2R-015 BOW 1S4F 130 275.00 166161 DWR 1211967 47 NORTHERN HIG..  OGALLALA 19960 1w
L

‘. . n '] 3 I ) 50 e 1 - 50'of 718 toms
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application/xml, text/xml

Sample:

<ArrayOfGroundWaterMeasurement xmlns:i="http://www.w3.org/2001/XMLSchema-instance">

{GroundWaterMeasurement>
<dataSource>sample string 4</dataSource>
<delta>1</delta>
<depthTolWater>1.1</depthTollater>
<depthWaterBelowlandSurface>1</depthiaterBelowLandSurface>
<elevationOfWater>1</elevationOfiater>
<measurementDate>2017-12-04T20:54:44,2356167-87:00</measurementDate’>
<measuringPointAbovelandSurface>1.1</measuringPointAbovelandSurface>
<modified>2017-12-084T20:54:44.2356167-07:00< /modified>
<published>sample string 5</published>
<wellId>1</wellId>
<wellName>sample string 2</welllame>

</GroundWaterMeasurement>

<GroundWaterMeasurement>
<dataSourcersample string 4</dataSource>
<delta>1</delta>
<depthTolWater>l.1</depthTolater>
<depthWaterBelowlandSurface>1</depthiaterBelowLandSurface>
<elevationOfWater>1</elevationOfiaters>
<measurementDate>2017-12-04T720:54:44.2356167-87:00</measurementDate>
<measuringPointAbovelandSurface>1.1</measuringPointAbovelandSurface>
<modified>2817-12-84T20:54:44.2356167-07:00</modified>
<published>sample string 5</published>
<wellId>»1</wellId>
<wellName>sample string 2</welllame>

</GroundWaterMeasurement>

</Array0fGroundilaterMeasurement>
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NGWMN Web Services
* Will return XML using WaterML2 and GWML2 using
REST protocol

* Create database views and stored procedures
with an MS Visual Studio interface

« Web services in a C# .NET environment

* Will set up separate service for USGS to allow
infinite access compared to anonymous
computers



Missing Data Elements

. S N : 5 TEST LOG
« Litholo " PRI R
gy . CUSTOMERS NAME Dr. Earl Berens DATE July 14, 1983
STREET ADDRESS 48525 Hogan Dr. TEST #.2___E, LOG_y&s
CITY & STATE Byrlington, ¢O,. 80807 DRILLER _ldiviggsran
COunTy_Kit Carson QUARTER. SECTION.. .2 __ TOWNSHIP__10 RANGE __46__ _

LOCATION 300 fr, north of well

WELL LOCATION .

% FOOTAGE Static water lavel _______
From Pay To DESCRIPTION OF STRATA Proposed Well Depth .. ____
0 2| :Igg loll :
2 41 | Brown gapdy clav and fine sand grreaks
41 61 | Sand fine to medium, small gravel few clay and cemented streak:
61 80 | Brown sandy clay, limerock cemented sand
80 ‘107 ) Sand fine to medium, cemented and clay streaks
107 121 | Sand fine to wmedium, small gravel cemented
121 127 | Brown sandy clay limerock
127 141 | Sand fine to medium, coarse
14l 147 | Cemented sand
147 151 | Sandy clay and sand streaks
151 160 | Sand fine to medium, and clay streaks
160 187 ) Sand fine to medium, small gravel and few cemented streaks and
lay streaks
187 191 Cemented sand and clay streaks
R0 L 191 109 I 200 | Sand fine to medium, coarsc, small gravel cemented ledges
70 1 200 } 25 f 225 ] Sand fine to medium, coarse, small gravel fow mcdiumggtanl 1o«
225 232 |} Yellow soapstone
Total Depth 230'
+ N"TORADC Set_up North
co ; Pit on the East




Benefits So Far...

« Well site info clean-up

« Better understanding of web services and data sharing
* Interagency cooperation within Colorado

« Relationships with USGS and other states

* And most importantly...
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Links

Colorado Division of Water Resources (DWR) Website

http://water.state.co.us

Colorado Decision Support Systems (CDSS) - aka HydroBase
http://dnrweb.state.co.us/cdss/GroundWater/GroundWaterSearch

Colorado Information Marketplace - Bulk Download
https://data.colorado.gov/Water/DWR-Well-Water-Level/hfwh-wsgi

CDSS Map Viewer - Map Based Download
http://water.state.co.us/DataMaps/GlSandMaps/MapViewer/Pages/FAQ.aspx

Published Groundwater Level Reports - PDF Reports

http://water.state.co.us/groundwater/Pages/HydroGeo.aspx
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