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Il DATA LITERACY

Access to Data A

DATA =X
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s © Communication
"Data at the fingertips of many is what will be truly transformational” — pykes, 20 17
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l INDIVIDUAL INTRODUCTIONS

Introduce Your:

— Association/Group

— Focus Level
e Reach, Watershed, State

— Data Interests (type)
 Water Quantity, Water Quality, Land Use Maps, etc.

Colorado State University



Il COLORADO WATER ENTITIES

Colorado Water Conservation Colorado Department of Public
Board (CWCB) Health and Environment
— State Agency — State Agency
— Mission: To Conserve, Develop, — Mission: To protect and improve
Protect, and Manage Colorado’s the health of Colorado’s people
Water for Present and Future and the quality of its
Generations environment

Colorado State University



Il COLORADO WATER ENTITIES

Colorado Division of Water
Resources (DWR)

— State Agency

— Mission: Provide competent and
dependable distribution of
water in accordance with
statutes, decrees and interstate
compacts

Colorado State University



DATA PRODUCTS - NATIONAL
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e United States Geological Survey (USGS)
" « * National Water Information System (NWIS)
... * United States Environmental Protection
G e © 1 Agency (EPA)
. JM@% e Water Quality Exchange (WQX)
o W » STORET vs. Water Qualtiy Data Portal
“% ¢ Other Federal Agencies
— FEMA, USFS, USDA, US Census




Jll USGS - NATIONAL WATER INFORMATION SYSTEM (NWIS)

www.waterdata.usgs.gov/nwis  pIIEE i S, EE e

Contact USGS
Search USGS

science for a changing world

USGS Water Resources

@ Click to hide News Bulletins

* NWIS: Nation Water g

USGS Water Data for the Nation

Information Syste m Search for Sites Wih bate et wate

These pages provide access to water-resources data collected

Current Sites with real-time or recent surface-water, at approximately 1.9 million sites in all 50 States, the District of
Conditions groundwater,or water-quality data Columbia, Puerto Rico, the Virgin Islands, Guam, American
RN

Samoa and the Commonwealth of the Northern Mariana Islands.

Site Information Descriptive site information for all sites with links to Qn\ine access to this data is organized around the categories
—_— o allavailable water data for individual sites listed to the left.

The USGS investigates the occurrence, quantity, guality,
Map of all sites with links to all available water data distribution, and movement of surface and underground waters
for individual sites. and disseminates the data to the public, State and local

[ ) = governments, public and private utilities, and other Federal
agencies involved with managing our water resources.
Sta ge Surface Water Water flow and levels in streams and lakes.
ate

Water levels in wells.

Water Quality Chemical and physical data for streams, lakes,
springs, wells and other sites.

— Water Quality

Colorado State University



Il EPA -STORET

e STORET: STOrage and RETrieval _
— Old WQX Data Access

The STORET Warehouse

was decommissioned on June 29, 2018,

WQX, the mechanism for publishing
monitoring data, has remained
unchanged and data will continue to be
available through the Water Quality
Portal. The STORET Dashboard will be

temporarily unavailable, starting June

29th. An alternative application with
similar functionality will be deployed
within a few months. Please email:

wax@epa.gov if you have questions.

Colorado State l]niversityn



Il EPA - WATER QUALITY DATA PORTAL

www.waterqualitydata.us.portal .
é Natlional Water Quality Monitoring Council ol

Water Quality Data

e Water Quality Data Portal
— New WQX Data Access

e Stream Gage Data | : T
— Water Quality | s
* Other Data

Colorado State University



DATA PRODUCTS - LOCAL
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 Colorado Data Sharing Network (CDSN)

4%+ Colorado Decision Support System (CDSS)
i By Colorado Water Conservation Board (CWCB)

== . \Watershed Specific Non-Public Datasets
\_,5 * Cherry Creek
-« Big Dry Creek




ANALYSIS TOOLS

'« Microsoft Excel
* Min, Max, Average, Median

4w » Software Packages (R, Matlab, etc.)
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“.i=~~* eRAMS Flow Analysis Tool




Il ANALYSIS TOOLS: ERAMS FLOW ANALYSIS

Map Flow Analysis <

Find station by name or keyword:

Enter search terms

G
Reset Search Help  Quick Start

/~ L
Submit

Add map region to search:

Point Buffer
Line Buffer il
Polygon
Rectangle

® Within Layer Extent:

12-digit HU < v

| <Entire Exte v |

Known Boundary:

Clear

Add attributes to search: ”
- [ | Data_Flood q

Data_Flow

Data_lnstantaneous_Discharge

Data_Water_Quality

database

hucnumber

@[ |state

Station Search Results:

¥ 75th ster
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Il ANALYSIS TOOLS: SIMPLE STATISTICS

General All Data En:-:plnt of —
- Total Observations: 13570 -
Flow Data

- Start Date: 1976-09-13
- End Date: 2015-09-30 3 000.0
- Start of 'Season’ Day: 04-01
- End of 'Season’ Day: (3-01
- Units: cfs 2 500.0 '
Measures of Central Tendency s
- Mean: 117.367 2 0000
- Median: 63.6

Measures of Dispersion ﬁ
- Max: 9580.0 z | o000
- Min: 20.0 =
- Standard Deviation: 180.36 | 000.0
- Variance: 32529 88 '
- Coefficient of Variation: 1.937
- FIF.SI Duartll.e: 45.0 500.0
- Third Quartile: 113.0
- Inter Quartile Range: 68

Measures of Skewness 0.0
- Skew: 9 2E-7 Daily Data

) Colorado State University
www.erams.com/flowanalysis



Il ANALYSIS TOOLS: SIMPLE STATISTICS

UsGs USGS UsGSs USGS USGS USGS USGS USGS USGS USGS USGS
06723400; 06724970; 06724500, 06721500; 06725000; 06725100; 06722000; 06722500 06725450; 06731000; 06724000;
General
- Total Observations: 1471 1678 HE6E 6170 6563 1460 10226 8792 13570 26151 37376
- Start Date: 1976-08-29 2014-03-05 1929-05-16 1925-10-01 1927-03-01 1964-10-01 1925-10-01 1925-10-01 1976-09-13 1927-02-24 16893-10-01
- End Date: 1980-10-08 2018-10-07 1989-08-29 2007-09-29 1955-12-31 1968-09-29 1953-09-29 1973-09-29 2015-08-30 1995-09-29 1995-09-29
- Units: cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
Central Tendency
- Mean: 61.6801 26.941 39817 54995 13.033 67 901 g% 589 26.08 117 367 221.059 128912
- Median: 17.0 6.9 11.0 17.0 3.4 36.0 31.0 a0 63.6 135.0 3835
Measures of Dispersion
- Max: 834.0 S66.0 7a8.0 J03.0 432.0 1570.0 a02.0 326.0 23800 6700.0 21200
- Mim: 30 071 0o 40 04 12.0 33 1.1 200 12.0 0.0
- Standard Deviation: or7.891 48.072 96.07 78.403 27.537 140939 122.003 43224 180.36 333638 194,283
- Variance: 0582639 2310962 3143.6823 6146.98 738 304 198653.6813 14807 077 18666 342 3252968 125059975 37746.07
- Coefficient of Variation: 1.584 1.784 1.408 1.426 2113 2.076 1.363 1.539 1.837 16 1.512
- First Quartile: a1 3.953 435 a.0 33 26.0 13.0 3.1 43.0 87.0 16.0
- Third Quartile: 67.0 2273 36.0 67.0 9.3 S2.0 H7.0 330 130 206.0 155.0
- Inter Quartile Range: a7 .9 18.8 31.59 59 6.2 26 104 209 648 119 143
Measures of Skewness
- Skew: 312E-6 3 238E-5 1.983E-5 4 D6E-6 2 7T820E-4 211E-6 1.17E-6 JOME-§ 9267 1.4E-7 3.8E-7
Colorado State University

www.erams.com/flowanalysis



Il ANALYSIS TOOLS: SIMPLE TIME SERIES

ST. VRAIN CREEK BELOW LONGMONT, CO

3 000.0

2 000.0

1 000.0

Daily Flow [cfs]

0.0
1980 1990 2000 2010
—— Daily Flow

Colorado State Universi
www.erams.com/flowanalysis Sta tym



— of artand science
] with some

statistics and maps
3 blended in

An Old Dog Learning New Tricks

o~

B

“We are demanding the visual
aspect of the data” —David
McCandless



ol g e Microsoft Excel
eRAMS Flow Analysis

eRAMS WRAP Tool




Il BAD TIME SERIES
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=0 Maximum Temperature =#= Minimum Temperature Precipitation
Colorado State l]niversity
wWWww.erams.com/wrap



Il GOOD TIME SERIES

—

L ! "W"*M; ,u ‘4“” M‘ '*\ﬂ'“““ mﬂm‘w,‘*ﬁ Wi,lw"r}\"‘p'ﬂm
Colorado State l]niversity

wWWww.erams.com/wrap



Il BAD BAR CHART

Count of Water Rights by Year

300

200

E

S

m I I I I I

1550 1860 1870 1380 1390 1900 1910 1920 1930 1950 1960 1970 1930 1990 2000 2010
Decade
Colorado State l]niversityn

www.erams.com/wrap



Il GOOD BAR CHART

Historic Diversion Volume by Year
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| i
50000 1 N | i 1l 11 I I I | | i
|

1945 1950 1955 1960 1565 1570 1875 1580 1985 19580 19495 2000 2005 2010 2015 2020

Acre-Fest

o

% AGRICULTURE [ MUNICIPAL = STORAGE, INDUSTRIAL, RECREATION, FISHERY, DOMESTIC, AUGMENTATION, EXPORT FROM BASIN, OTHER, RECHARGE

Colorado State Universi
www.erams.com/wrap Sta tYE



Il SIMPLE TIME SERIES

ST. VRAIN CREEK BELOW LONGMONT, CO
3 000.0

2 000.0

1000.0

Daily Flow [cfs]

0.0
1980 1990 2000 2010

—— Daily Flow

Colorado State Universi
www.erams.com/flowanalysis Sta WE



Il SIMPLE TIME SERIES: MULTIPLE SITES

7 500.0
5 000.0

2 500.0

Daily Flow [cfs]

15900 1925 1950 1875 2000

— USGS Station: 06724000; 5T. VRAIN CREEK AT LYONS, CO.

—— USGS Station: 06731000; 5T. VRAIN CREEK AT MOUTH, NEAR PLATTEVILLE, CO.

— USGS Station: 06725450; 5T. VRAIN CREEK BELOW LONGMONT, CO

—— USGS Station: 06722500; SOUTH 5T. VRAIN CREEK NEAR WARD, CO.

— USGS Station: 06722000; N 5T. VRAIN CREEK AT LONGMONT DAM, NR LYONS, CO.
USGS Stanion: 06725100; 5T. VRAIN CREEK NEAR LONGMONT, CO.

— USGS Station: 06725000; LEFT HAND CREEK AT MOUTH, AT LONGMONT, CO.
USGS Station: 06721500; NORTH 5T. VRAIN CREEK NEAR ALLENS PARK, CO.

— USGS Station: 06724500; LEFT HAND CREEK NEAR BOULDER, CO.

— USGS Station: 06724970; LEFT HAND CREEK AT HOVER ROAD NEAR LONGMONT, CO

— USGS Station: 06723400; SOUTH 5T. VRAIN CREEK ABOVE LYONS, CO.

) Colorado State University
www.erams.com/flowanalysis



Il COMPLEX TIME SERIES: MULTIPLE SITES

—

Mon-Exceedance Probability
o
LA

=]

=
il
o

10.0 100.0 T 0000

— USGS Station: 06724000; 5T. VRAIN CREEK AT LYONS, CO. (n=3273786)
—— USGS Station: 06731000; 5T. VRAIN CREEK AT MOUTH, NEAR PLATTEVILLE, CO. (n=26151)
— USGS Station: 06725450; 5T. VRAIN CREEK BELOW LONGMONT, CO (n=13570)
USGS Station: 06722500; SOUTH 5T. VRAIN CREEK NEAR WARD, CO. (n=8792)
— USCGS Station: 06722000; N ST. VRAIN CREEK AT LONGMONT DAM, NR LYONS, CO. (n=10226)
USGCS Station: 06725100; 5T. VRAIN CREEK NEAR LONGMONT, CO. (n=1460)
— USCGS Station: 06725000; LEFT HAND CREEK AT MOUTH, AT LONGMONT, CO. (n=6563)
USGCS Station: 06721500; NORTH 5T. VRAIN CREEK NEAR ALLENS PARK, CO. (n=6170)
— USGS Station: 06724500; LEFT HAND CREEK NEAR BOULDER, CO. (n=5b66)
— USGS Station: 06724970; LEFT HAND CREEK AT HOVER ROAD NEAR LONGMONT, CO (n=1678)
— USGS Station: 06723400; SOUTH 5T. VRAIN CREEK ABOVE LYONS, CO. (n=1471)

) Colorado State University
www.erams.com/flowanalysis



Il SIMPLE TIME SERIES

ST. VRAIN CREEK BELOW LONGMONT, CO

3000.0

= 2 000.0
LS
~
3
9
(18
=
& 1000.0

0.0

1980 1990 2000 2010
—— Daily Flow
(kﬂkn%ukaSﬁatel]rﬁvemsﬂ;f’!!l

www.erams.com/flowanalysis



Il COMPLEX TIME SERIES: HISTOGRAM

ST. VRAIN CREEK BELOW LONGMONT, CO
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Colorado State University



Il COMPLEX TIME SERIES: ENVELOPE

ST. VRAIN CREEK BELOW LONGMONT, CO
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Bl COMPLEX TIME SERIES: RASTER

Year

www.erams.com/flowanalysis

ST. VRAIN CREEK BELOW LONGMONT, CO
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Colorado State l]niversitym



Il DATA VISUALIZATION: TIME SERIE

“olorado Data Sharing Network (CDSN) - - —

) ive Web 3
S . i Map  Satellite

Apply Criteria to Map

Locations ]| Filters | Options |

Jump to the following area:

[South Platte Basin

@ CDSN AWQMS Organizations “
SEE EXPANDED LEGEND TAB FOR FULL
LEGEND INFO

¥/ Select All
AHRA

ARR

ARSG { : - F\ A\ Ve g e o i :
X | 3 ) W Sy 4
ARWRF " y : ¥ AN ol f PR
; i P AR 0. ; I3 ] g i
AURORA_WQX { . . X /1

Dowe Flats

BESD i
BIGDRY

BLMRW
BRIGHTON_WQX
BTWTRFRM
ccwc

CCWF

CDOoT

CDPHE-NPSP
CGWPCF
CHEROKEEMD
CHEYENNEWSD1
CITYFTCO_WQX
CITYPUEBLO_WWD

CMCNRMI WOX

* Locations are not displayed at this zoom level

oL i are displayed, but not clickable, at this

zoom level

@ Locations can be clicked to view available data = / & ] <A 3 A ’ " ) i =

-~
Map data ©2018 Google | 500 M be—e—ed  Terms of Use | Report a map error

Colorado State l]niversity

Water Quality From CDSN



Il DATA VISUALIZATION: TIME SERIES

olorado Data Sharing Network (CDSN)
Interactive Web Map
ater Quality, Habitat & Environmental Data

Apply Criterla to Map (s} Results-ooglechrom.e ‘ ‘ - = O X d ,/ y ¢ V,')::
Locations ‘hﬂir"iﬁ;‘f;ﬂal;agf'isﬁl ® Not secure | maps.goldsystems.com/MapResults.aspx?uid=29523018type=NoFilter&excel=false8icharacteristics=8&comparison=>&criteriaValue=8startDate=&startEndDate= y g \ :“j
s =2l o e e e e N -, p
= T S 106 Lyons Town Hall| 40.2226893 | -105.2700694 | 1 106.016M |Sample-Routine |01-19-1994(12:30:00 PM [MST  [Water |Zinc e S //
| Souttiklatte Easin Y ' [106 Lyons Town Hall | 40 2226893 |-105.2700694| 1 106.016M | Sample-Routine | 01-19-1994 |12:30:00 PM |[MST | Water |Manganese 7 N Lo
106 Lyons Town Hall | 40.2226893 [ -105.2700694 | 1 106.017 |Sample-Routine|02-14-1994(12:50:00 PM [MST Water |Hardness, Ca, Mg \ \
9 e e 106 Lyons Town Hall| 40.2226893 | -105.2700694 | 1 106.017  |Sample-Routine [02-14-1994 [12:50:00 PM [MST  [Water [Dissolved oxygen (DO) ‘
. SEI:::':I‘""” 106 Lyons Town Hall | 40.2226893 [-105.2700694] 1 106.017 |Sample-Routine|02-14-1994[12:50:00 PM [MST  [Water |pH
o 106 Lyons Town Hall | 40.2226893 | -105.2700694 | 1 106.017 [Sample-Routine [02-14-1994 [12:50:00 PM [MST  [Water |Alkalinity, Phenolphthalein (total hydroxide=1,
Nalim— 106 Lyons Town Hall | 40.2226893 |-105.2700694 | 1 106.017 [Sample-Routine|02-14-1994[12:50:00 PM [MST  [Water |Alkalinity, total
- 106 Lyons Town Hall| 40.2226893 |-105.2700694 | 1 106.017M [Sample-Routine [02-14-1994 [12:50:00 PM [MST  [Water [Lead
; Arec 106 Lyons Town Hall| 40.2226893 | -105.2700694 | 1 106.017M |Sample-Routine [02-14-1994 [12:50:00 PM [MST  [Water |Iron
e Arwrr 106 Lyons Town Hall | 40.2226893 |-105.2700694 | 1 106.017M |Sample-Routine [02-14-1994 [12:50:00 PM [MST  [Water [Copper
@/ AURORA_WQX 106 Lyons Town Hall | 40.2226893 |-105.2700694 | 1 106.017M |Sample-Routine |02-14-1994 12:50:00 PM [MST  [Water |Cadmium
¥/ BESD 106 Lyons Town Hall | 40.2226893 [ -105.2700694 | 1 106.017M | Sample-Routine | 02-14-1994 (12:50:00 PM [MST Water |Manganese
¥ BIGDRY 106 Lyons Town Hall| 40.2226893 | -105.2700694 | 1 106.017M |Sample-Routine |02-14-1994[12:50:00 PM [MST  [Water |Zinc
@ BiMRw 106 Lyons Town Hall| 40.2226893 | -105.2700694 | 1 106.018 [Sample-Routine |03-17-1994[12:50:00 PM [MST  [Water |Alkalinity, total
§aBRIGHHONZ WG 106 Lyons Town Hall | 40.2226893 | -105.2700694 | 1 106.018 |Sample-Routine|03-17-1994|12:50:00 PM [MST  |Water |Alkalinity, Phenolphthalein (total hydroxide=1,
$. BIWIRERS 106 Lyons Town Hall | 40.2226893 [-105.2700694] 1 106.018 |Sample-Routine|03-17-1994[12:50:00 PM [MST  |Water |Dissolved oxygen (DO)
' MG 106 Lyons Town Hall| 40.2226893 (-105.2700694 | 1 106.018 |Sample-Routine|03-17-199412:50:00 PM |MST Water |Hardness. Ca, Mg
j Z::: 106 Lyons Town Hall| 40.2226893 |-105.2700694 | 1 106.018 [Sample-Routine |03-17-1994(12:50:00 PM [MST  [Water |pH
B COPHERPSD 106 Lyons Town Hall| 40.2226893 (-105.2700694 | 1 106.018 |Sample-Routine|03-17-199412:50:00 PM |MST Water |Temperature, sample v
& cowpce 106 Lyons Town Hall | 40.2226893 (-105.2700694 | 1 106.018M | Sample-Routine |03-17-1994 | 12:50:00 PM |MST Water |Copper
,_ CHEROKEEMD 106 Lyons Town Hall | 40.2226893 | -105.2700694 | 1 106.018M | Sample-Routine [03-17-1994|12:50:00 PM [MST  |Water |Cadmium
@ CHEVENNEWSDI 106 Lyons Town Hall| 40.2226893 |-105.2700694 | 1 106.018M |Sample-Routine [03-17-1994 12:50:00 PM [MST  [Water |[Iron
@  crTveTco_wox 106 Lyons Town Hall | 40.2226893 |-105.2700694 | 1 106.018M |Sample-Routine [03-17-1994 [12:50:00 PM [MST  |Water |Lead
¥l cITYPUEBLO_WWD 106 Lyons Town Hall | 40.2226893 [-105.2700694 | 1 106.018M | Sample-Routine |03-17-1994 | 12:50:00 PM |MST Water [Manganese
bl cMcNrMI WoX 106 Lyons Town Hall | 40.2226893 [ -105.2700694 | 1 106.018M | Sample-Routine | 03-17-1994 (12:50:00 PM [MST Water |Zinc s o)
. 106 Lyons Town Hall| 40.2226893 |-105.2700694 | 1 106.019 [Sample-Routine |03-30-1994[12:40:00 PM [MST  [Water |[pH JN‘HW
106 Lyons Town Hall| 40.2226893 | -105.2700694 | 1 106.019 [Sample-Routine [03-30-1994 [12:40:00 PM [MST  [Water |Hardness, Ca, Mg
:LL°“‘:_E°"“'°;°‘I"‘S""::°‘1 "":"‘Is_ k°b':‘ 106 Lyons Town Hall| 40.2226893 |-105.2700694 | 1 106.019 |Sample-Routine|03-30-1994[12:40:00 PM [MST  [Water |Temperature, sample &
ocations are displayed, but not chickably =" 5 = S e R T T TS = S z SRS ] [ me e S [EIE — e By A T x i R SR
zoom level 4 »

¥ >l i ™~

0/ Locations can be clicked to view available data

Map data 2018 Google  500m L1 Terms of Use | Report 2 map eror

Colorado State University



sy, \ * Maps and maps and maps, oh my!
| e . * ArcGIS, Google Maps, Google Earth,
y QGIS, Global Mapper...

Vg ok Map Clutter — Less Clutter, More
= Information

Data Display — The Good and The Better
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Il BAD MAP EXAMPLE - LOOK AT ALL MY DATA!
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Il LOOK AT ALL MY DATA!

What Story are You Telling?

Colorado State University



Il MAP EXAMPLE: WATER QUALITY DATA POINTS

Berthout

Colorado Data Sharing Network (CDSN)
Water Quality Data Points

Saint Vrain/Left Hand Creek Watershed

Miles

Map Explanation

Source Organization of
Data Collection

O

Colorado River Watch

Northern Colorado
Water Conservancy
District

St. Vrain/Left Hand
Creek Watershed

~n~ Creek/River

Date: October 9, 2018

Source: www.coloradowaterdata.org

Colorado State University



Il MAP EXAMPLE: DWR & USGS STREAM GAGES

P l‘. e ,: ‘
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& ol ] T
Real Time & Historic Stream Flow Gages Map Explanation N
Source Organization of Stream Gage w E
Saint Vrain/Left Hand Creek Watershed - '
o nited States Geological St Vrain/Left Hand
Survey iy s
Creek Watershed
Division of Water .
+ Resources - Real Time \— CreekiRiver Date: October 9, 2018
Miles * Division of Water Sources: USGS, Colorado Decision
0 2.25 45 9 Resources - Historic Support System

lorad Iversr
Sources: https://water.usgs.gov/GIS/metadata/usgswrd/XML/gagesll_Sept2011.xml (USGS Gages Il) & CDSS Colorado State Unive Sty



Il MAP EXAMPLE: IRRIGATION DITCHES

Irrigation Ditches and Canals Map Explanation
N

Saint Vrain/Left Hand Creek Watershed izaghion CanalDisalives W<¢E

Ditch/Canal Originating St. Vrain/Left Hand

within Watershed Creek Watershed s

Ditch/Canal Outside Creek/River

Watershed Date: October 9, 2018
S Miles
0 225 45 9 Source: Colorado Decision Support System

Colorado State University



Il MAP EXAMPLE: IRRIGATED PARCELS

ey 4

¥ - >, ‘ ¥ = &
Irrigated Parcels (as of 2015) Map Explanation "
. . Irrigated Parcels w E

Saint Vrain/Left Hand Creek Watershed e tad Pareciwithl

R o s St. Vrain/Left Hand s

81308 Creek Watershed
o3 W;g;::ﬁ:jarcel outside Creek/River
Date: October 9, 2018
Miles

0 225 45 9 Sources: Colorado Decision Support System

Colorad te Universi
Source: DWR (CDSS website) oradoSta © tym



Il MAP EXAMPLE: IRRIGATED PARCELS (AGAIN)

Thematic
Maps
Deserve
Special
Colors

Irrigated Parcels (as of 2015) Map Explanation N
. . Irrigated Parcels w E

Saint Vrain/Left Hand Creek Watershed
Bl ALFALFA ] GRASS PASTURE St Vrain/Left Hand .
ol ARy ] SMALLGRAINS Creek Watershed
] corn B SUGAR BEETS ~~— Creek/River

Vit [ | oryBeans  pll WHEAT SPRING Rdiesaoben 0
0 225 45 9 Sources: Colorado Decision Support System

Colorado State Universi
Source: DWR (CDSS website) orado Sta ersity JEC1



Il MIAP EXAMPLE: IRRIGATED PARCELS BY THE #s

The Map by
the Numbers

Colorado State University



Il MAP EXAMPLE: US CENSUS DATA
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Il MAP EXAMPLE: US CENSUS DATA
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Colorado State l]mver51ty

Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA)



Il MAP EXAMPLE: US CENSUS DATA

2012-2016 American Community Survey Data
Colorado State Demography Office

Saint Vrain/Left Hand Creek Watershed

Miles

0 225 4.5 9

Population Density : People per Square Mile

#F 0-54:Below Colorado Average

&% 55-92:Below US Average

ETP 93 - 436 : Below Boulder County Average
ij 437 - 4044 : Below City of Denver Average
A" 4045 - 18789 : All the Rest

Date: October 9, 2018

Sources: CO State Demography Office

Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA)

Colorado State University



Il MAP EXAMPLE: US CENSUS DATA

Unique, specific
to Colorado

2012-2016 American Community Survey Data
Colorado State Demography Office

Saint Vrain/Left Hand Creek Watershed

Miles

0 225 4.5 9

Population Density : People per Square Mile

0 - 54 : Below Colorado Average

55 - 92 : Below US Average

93 - 436 : Below Boulder County Average
437 - 4044 : Below City of Denver Average
4045 - 18789 : All the Rest

LR R

Date: October 9, 2018

Sources: CO State Demography Office

Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA)

Colorado State University



MAP EXAMPLE: US CENSUS DATA

o g% [

. B N
2012-2016 American Community Survey Data @ . lation Density : People per Square Mile N
Colorado State Demography Office " <¢E
4 0-3758
Saint Vrain/Left Hand Creek Watershed &7 3759-7,516 s
af 7,517-11,273
o 11,274 -15,031 Date: October 9, 2018
(m;:.;wles * 15,032 - 18,789 Sources: CO State Demography Office

Colorado State University



MAP EXAMPLE: US CENSUS DATA

Sy,

* < [

- - |
2012-2016 American Community Survey Data @ . lation Density : People per Square Mile N
Colorado State Demography Office w .
af 0-571
Saint Vrain/Left Hand Creek Watershed af 572-2,447 S
¢ 2,448 -5,009
£~ 5010-8,490 Date: October 9, 2018
O Mil
0 2.25 45 9 - * 8491 -18,789 Sources: CO State Demography Office

Colorado State University



Il MAP EXAMPLE: US CENSUS DATA

What are the data saying?
What are you trying to say?

Colorad te Universi
Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA) orado Sta ersity



Il MAP EXAMPLE: US CENSUS DATA

Population Change from 2000 to 2010: 28.05%

Population Estimate

150k

142 231

125k

111 074

100k

80 926

o
w75k
[

50k

25k

Ok
1950 2000 2010

¥ Total Population

Colorado State l]niversitym

Source: www.erams.com/wrap



Il MAP EXAMPLE: INSTREAM FLOWS

Instream Flow Rights

Saint Vrain/Left Hand Creek Watershed

1Miles
0 5] 5 10

Map Explanation

Instream Flow Right

St. Vrain/Left Hand
Creek Watershed

~n~ Creek/River

Date: October 9, 2018

Sources: Colorado Decision Support System

Source: CWCB/DWR (CDSS website)

Colorado State l]niversitym



Il MAP EXAMPLE: INSTREAM FLOWS

GAR WE [LEA

Source: CWCB/DWR (CDSS website)

Y

-

LLOW LINI[ESE

RN MORE FROM THESE

Colorado State l]niversity



Il MAP EXAMPLE: INSTREAM FLOWS

Instream Flow Rights

Saint Vrain/Left Hand Creek Watershed

1Miles
0 5] 5 10

Map Explanation

St. Vrain/Left Hand
Creek Watershed

~n~ Creek/River

Decreed Flow Rate
(for illustration purposes only)

Bananas
~ns~ Apples
“7sw Mangoes
“’ee Oranges
@Rgm» Cherries

Date: October 9, 2018

Sources: Colorado Decision Support System

Source: CWCB/DWR (CDSS website)

Colorado State l]niversitym



Bl MAP EXAMPLE: 303D IMPAIRED STREAMS

Map Explanation

Z} Impaired Lake

Impaired Stream by AUID

s~ COSPBO10_A
N~ COSPSVO2b_A
N~ COSPSV02b_B
~Ms== COSPSVO3_A
"~ COSPSV03_B
s~ COSPSV03_C
= COSPSVO5_A
N~ COSPSV0O5_B
N~ COSPSVO6_A
s~ COSPSV06_B

Boulder

Golf Course

\\

=\

P! :
_

%

—_—

1 Miles

10

Source: https://www.colorado.gov/pacific/cdphe (via Colorado Information Marketplace)

Colorado State University



Bl MAP EXAMPLE: 303D IMPAIRED STREAMS

Know
the
Data
Behind
the
Data

Té HEFSTT

KENNY
MOUNTAIN

Map Explanation

g} Impaired Lake

Impaired Stream by AUID

s~ COSPBO10_A
N~ COSPSVO2b_A
N~ COSPSV02b_B
~Ms== COSPSVO3_A
"~ COSPSV03_B
s~ COSPSV03_C
N~ COSPSVO5_A
N~ COSPSV0O5_B
N~ COSPSVO6_A
s~ COSPSV06_B

Waterbody ID:

Listed Portion:

Listed Portion:

Listed Portion:

Listed Portion:

Waterbody ID:
Listed Portion:

Listed Portion:

e rthoud

1825
LR sy

Dry Creek

COSPSV03

— -

COSPSV04a A Mainstem of Left Hand Creek, including all tributaries and wetlands, from the source to Hwy 72, except for specific listings in Segment 4b.

J

Mainstem of St. Vrain Creek from Hygiene Road to Hover Road and Boulder Creek from 1-25 to the confluence with the South Platte River,

COSPSV03_B Mainstem of St. Vrain Creek from the confluence with Left Hand Creek to the confluence with Boulder Creek

Analyte CategoryiList

Ammonia TMDL

E. Coli. 303(d) List
COSPSV03_C Mainstem of St. Vrain Creek from Hover Road to Left Hand Creek

Analyte CategoryiList

E. Coli. 303(d) List
COSPSV03_D

Analyte Category/List

E. Coli. 303(d) List
COSPSV03_E Mainstem of Boulder Creek from St. Vrain Creek to 1-25.

Analyte Category/List

Ammonia TMDL

E. Coli. 303(d) List
COSPSV04a

Analyte CategoryiList

Dissolved Cadmium TMDL

pH TMDL

Dissolved Zinc TMDL
COSPSV04a_B  Mainstem of Left Hand Creek, including all tributaries and wetlands from Hwy 72 to James Creek

Analyte Category/List

Dissolved Cadmium

TMDL

- _—Ur— dl

Source: https://www.colorado.gov/pacific/cdphe (via Colorado Information Marketplace)

Colorado State University




Il MIORE MAP DATA, DATA, DATA, DATA
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Source: USFWS (https://www.fws.gov/wetlands/data/Mapper.html) orado State University



MORE MAP DATA, DATA, DATA, DATA
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Il MIORE MAP DATA, DATA, DATA, DATA

B Evergreen Forest

Grassland/Herbaceous
Barren Land {Rock/Sand/Clay)

Ceveloped, Open Space
. Developed, Low Intensity
Woody Wetlands
B Ceveloped, Medium Intensity
" Deciduous Forest

Perennial lce/Snow
0 Emergent Herbaceous Wetlands

Shrub/'Scruby
B Cpen Water ; - i y F - JAITE
Mixed Forest K W ST s ; : 3 L il V2 . P s oot i -
Pasture/Hay e WD Sl - Sl ; e |- =™ -' 1
B Cultivated Crops e il|a A T A - g foe TEa L ol o
I Ceveloped, High Intensity - . Map data 82018 Google Imagery 2018 TerraMetrics || Terms of Use  Repaort a map error

Colorado State University | -°
Source: www.erams.com/wrap Sta tY.



Il MIORE MAP DATA, DATA, DATA, DATA

B Evergreen Forest . .
Grassland/Herbaceous o 7 | e .
Barren Land (Rock/Sand/Clay) / | Ji.f""‘ s, b

M Deveboped, Low Insnsky The Importance of
Symbology Conventlons

.

Woody Wetlands
B Ceveloped, Medium Intensity
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0 Emergent Herbaceous Wetlands
Shrub/'Scruby
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Mixed Forest
Pasture/Hay
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Map dﬂnﬂfmﬂl Enungmagery ©2018 TermraMetrica | Terms of Use  Report a map error

Colorado State University | -/
Source: www.erams.com/wrap Sta tY.



Il MAP EXAMPLE: NLCD LAND USE

Land Use Percentage

The Map by
the Numbers

Woody Wetlands ! Developed, Low Intensity Barren Land (Rock/Sand/Clay) [l Developed, Medium Intensity Mixed Forest [ Deciduous Forest
I Open Water [ Emergent Herbaceous Wetlands Perennial lce/Snow [l Developed, High Intensity Shrub/Scrub [ Evergreen Forest
Grassland/Herbaceous [ Cultivated Crops Developed, Open Space Pasture [Hay
Colorado State University

Source: www.erams.com/wrap



Il MAP EXAMPLE: NLCD LAND USE

NLCD 2011

Natural Land Cover:
61.8%

Land Use Percentage =

£

Woody Wetlands
Developed, Low Intensity

Barren Land (Rock/5and/Clay)

Developed, Open Space

NLCD 2006

Natural Land Cover:
61.7%

Land Use Percentage =

'y
'

Woody Wetlands

Developed, Low Intensity

Barren Land (Rock/5and/Clay)
I Developed, Medium Intensity

From Maps...to Time Series Pie

NLCD 2001

Natural Land Cover:
62.0%

Land Use Percentage =

Woody Wetlands
Developed, Low Intensity

Barren Land (Rock/5and/Clay)
I Developed, Medium Intensity

NLCD 1992

Natural Land Cover:
59.8%

Land Use Percentage =

4.

&

Pasture/Hay [l Small Grains

I Open Water
Deaduous Forest
Bare Rock/5and/Clay

Mixed Forest

Colorado State University



Il MAP EXAMPLE: DIGITAL ELEVATION MAPS (DEM)

5 oV’ - -
74 <
»

Height in feet

B 4738.06 - 4928.24

I 4928.24 - 5023.33

5023.33 - 5118.42

| 5118.42 - 5688.97
N 5688.97 - 7400.6
7400.6 - 8541.69

B 8541 .69 - 9968.06 Vs

B 0968.06 - 14247.15 \\

o e f

rerranamms - ) com— - ——— i - = 3
Map data ©2018 Google Imagery 2018 TerraMetrics

Terms of Use Report 3 map error

Colorado State University
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Il MAP EXAMPLE: DIGITAL ELEVATION MAPS (DEM)

Ground Surface Elevation

Saint Vrain/Left Hand Creek Watershed

1Miles

10

Map Explanation

Ground Surface Elevation
(feet above msl)

High : 14,249.6

Low : 4,736.6

St. Vrain/Left Hand
Creek Watershed

~n~ Creek/River

Date: October 9, 2018

Sources: The National Map, 10 meter

Source: USGS National Map

Colorado State l]niversitym



Il MAP EXAMPLE: DIGITAL ELEVATION MAPS (DEM)

Ground Surface Elevation

Saint Vrain/Left Hand Creek Watershed

1Miles

10

Map Explanation

Ground Surface Elevation
(feet above msl)

High : 14,249.6

Low : 4,736.6

Texture Can

Say More

St. Vrain/Left Hand
Creek Watershed

~n~ Creek/River

Date: October 9, 2018

Sources: The National Map, 10 meter

Source: USGS National Map

Colorado State l]niversitym



STORYBOARDS
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What’s the Data? Where’s the data?

Who's the Audience?

How are we going to display it all?




Il STORYBOARD: ...WITH STORYMAPS

St ran & Laft Hend Vister

St. Vrain Creek Watershed

The St. Vrain Creek watershed (highlighted in dark
blue), which includes Left Hand Creek, s critical to
maintaining the health, biodiversity, character, and
&conomy of communities within the region,
including Lyons and Longmont. The creek 1z home to
2 diverse population of native fish, receives
Calorado River transmountain water, hosts one of
the country's largest outdoor games, and has its
headvwaters in Racky Mountain National Park and the
Indian Peaks Wildernes:.

Ifram SVLICDLSHE_cpectice VAL £0-LWE)

5% Wrain & Lk Hend Water Consanancy District

St. Vrain Creek Watershed

Agriculture

With aver 61,000 aeres of imigated Land (hiahighted In orane]
nsde the St Wrain Crock watcrshed, agriculture plays an
mpartant rcle i the local cormanitien. And, the oo uenoe of
the Saint Vrain Cresk and South Platte Rner f located 11 &
county that b e argest agricultral coomomic croduce county
n Colovad.

e SN S it L WEB)

A Great Tool at Low Cost

(relatively)

S%Wrain & Laf: Hand Water Conservancy District

St. Vrain Creek Watershed

Ditch Diversions

Irrigation canals and ditcres (aghlightad n roc) are casily found
o the st ortion of Une viershes. Filowring e
Scubir 2012 oo, te Distret wexkee with FEMA srud CHICE.
0 deslen 3 method for ditch companics to rocelvs funding. The
work with FEA Lead to “Iszue Paper 247 that provided 7

. company dwerrer.
prevtdod I the pact) snd the work with CACN fead to umioun
ey losn wd wrarit srors,
(7o SAHNLE A_cmpioation AL ta £ LK)

a1 L) e Wale € vy 1

St. Vrain Creek Watershed

Instream Flows

Ineeam Flws, Fighes heid . the Colorade Canervation Water
Baard (CNES), v fn place Lo Ielp srotect e streanflow
contiors and natural enviranmens. This Is dons by regulating
Baw/ich water s eyt 1o rRain 1 & Strean. Siece 197,
his Instreann h o
‘of moee than 9,703 miles ofstreom an 480 natarel fokes by
acaqirng water
o s . Just withi the St Yo and Left
e Comee i, s e ove 100 il o
flows,

i et aapregriting them for instrear ine.

Colorado State l]niversitym




STORYBOARD: LET’S TELL A DATA STORY

Colorado State University




Irrigated Parcels




Irrigation Canals/Ditches




Instream Flow




Wetlands




Il STORYBOARD EXAMPLE

How are We Connected?




What Type of Watershed User Are You?

Irrigation Canals/Ditches

RANCHER

Depends on healthy stream
flow for irrigation ditches to
irrigate crops




Irrigated Parcels

CONSUMER OF FOOD

Depends on healthy stream

flow so that the rancher can
irrigate the crops that will be
consumed either raw or

cooked in either the home,
restaurant, picnic, or other




Instream Flow

FISHERMAN,
KAYAKER, RAFTER,
‘ TUBER, FEET-SOAKER

Depends on healthy stream
quality and quantity to reach
maximum enjoyment while
partaking in sport




Wetlands

Bird, Insect,
Amphibian

- Depends on healthy stream

quality and quantity to reach
maximum life span




STORYBOARD EXAMPLE

Water Quality & Water Quantity
A Case Study
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A (small) Case Study East of the Confluence of the
Saint Vrain and Left Hand Creeks

3
o
|
!

=
§

Longmont

)

Jamestown




2012-2016 American Community Survey Data
Colorado State Demography Office

Saint Vrain/Left Hand Creek Watershed

Case Study

Population Density : People per Square Mile

#F 0.-54: Below Colorado Average
#" 55.92:Below US Average
93 - 436 : Below Boulder County Average
437 - 4044 : Below City of Denver Average
A" 4045 - 18789 : All the Rest

Date: October 9. 2018

Sources: CO Stote Demography Office




Wetlands Irrigated parcels

DRY BEANS
GRASS PASTURE
SMALLGRAINS 8
SUGAR BEETS

gl vaEaT SPRING

A River

- 5 ot Bt ws
Y i

o -
L Gyeay

The St. Vrain Creek below Longmont, Colorado ....all about the area The St. Vrain Creek below Longmont, Colorado ....all about the area
here...Lorem Ipsum dolor sit amet, consecteuer adipiscing elit. Duit tel- here...Lorem Ipsum dolor sit amet, consecteuer adipiscing elit. Duit tel-
lus. Donec ante dolor, iaculis nec, gravida ac, cursus in, eros. Mauris lus. Donec ante dolor, iaculis nec, gravida ac, cursus in, eros. Mauris
vestbulum, felis et egeestas ullamcorper, purus mibh vehicular sem, eu vestbulum, felis et egeestas ullamcorper, purus mibh vehicular sem, eu

egestas ante nisl on njusto. egestas ante nisl on njusto.




Water Quality-Aluminum

Sample Result (ug/l)

Total Aluminum in Water

2500

2000

1500

1000

500

U \/
4/2/2010 5/22/2010 7/11/2010 8/30/2010 10/19/2010 12/8/2010 1/27/2011 3/18/2011 5/7/2011

Sample Collection Date

Aluminum in water .... Lorem Ipsum dolor sit amet, consecteuer adipis-
cing elit. Duit tellus. Donec ante dolor, iaculis nec, gravida ac, cursus in,
eros. Mauris vestbulum, felis et egeestas ullamcorper, purus mibh ve-
hicular sem, eu egestas ante nisl on njusto




Water Quantity

Dally Flow [cfs]

Time Series for USGS Station: 06725450; ST. VRAIN CREEK BELOW
LONGMONT, CO
1,300 |
1,200/ !
1,100/ ‘
1,000/ -
0 i
800 H
700! |\

500

400 I |

a0l | |41 | Il

200 \} . L

100 3 Pl - Lo JH
. : :

May-2010 Jul-2010 Sep-2010 Nov-2010 Jan-2011 Mar-2011 May-2011
Date

The St. Vrain Creek below Longmont, Colorado ....all about the area
here...Lorem Ipsum dolor sit amet, consecteuer adipiscing elit. Duit tel-
lus. Donec ante dolor, iaculis nec, gravida ac, cursus in, eros. Mauris
vestbulum, felis et egeestas ullamcorper, purus mibh vehicular sem, eu
egestas ante nisl on njusto.




Water Quality & Water Quantity
How do they Compare?

Total Aluminum in Water and Flow

2500 ‘ T T
Aluminum 00
Concentration
mo | .. l
il

1000

1500 800

Flow (cfs)

600

Aluminum in Water (ug/l)

1000 n
200

0
4/2/2010 5/22/2010 7/11/2010 8/30/2010 10/19/2010 12/8/2010 1/27/2011 3/18/2011 5/7/2011

Date

The St. Vrain Creek below Longmont, Colorado ....all about the area here...Lorem Ipsum dolor sit amet, consecteuer adipiscing elit. Duit tellus. Donec ante
dolor, iaculis nec, gravida ac, cursus in, eros. Mauris vestbulum, felis et egeestas ullamcorper, purus mibh vehicular sem, eu egestas ante nisl on njusto.




Il DATA LITERACY

Access to Data A

DATA =X

KNOWLEDGE 2

Critical Thinking &

.

- = o

S -2 Data Interpretation 32
T >~
£z

s © Communication
"Data at the fingertips of many is what will be truly transformational” — pykes, 20 17

Colorado State University
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INSTITUTE class research with

I h a n k o u e real world water
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