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ABSTRACT 

Important scientific findings can be underutilized if not communicated effectively.  

Communication is especially important when human health and environment are at risk 

as water resource managers must make important decisions based on this information, 

often requiring public buy in. This paper describes an exploratory analysis of water 

quality and land use changes in the Las Vegas Wash and Muddy watersheds in 

Southeast Nevada, USA, and how those results can be effectively communicated to 

water resource managers and the public with use of a time series web map. Publicly 

available water quality data was downloaded from the USGS, EPA and regional 

sources, uploaded to ArcGIS Online, and published as two Web Experience 

applications, one for each watershed. These web apps are time enabled so that 

changes in water quality and land use can be visually presented and better appreciated 

by the map viewer, especially those living within and/or making decisions for either 

watershed. Results indicate a rise in some pollutants over time as well as differences 

between the two watersheds. 

 

 

 

 

 

 

 

 

 



 

8 

ETHICS STATEMENT 

 
When GIS was first introduced, only those who specialized in cartography, 

geospatial principles and the specific software being used were able to make use of it 

and perform geospatial analyses. As GIS continues to become commonplace among a 

growing number of professions, user-friendly apps/software and a growing amount of 

GIS-ready public data has made it easier for the average user to perform basic 

geospatial analyses. An accurate assessment of the data as well as transparency in the 

methodology used to analyze it have always been paramount in any GIS deliverable. 

Those ethical considerations are emphasized more with each passing year as it 

becomes easier for the public to find the data in question and perform their own 

analyses. Misleading or exaggerated findings, whether intentional or not, must be 

avoided, and inconclusive results labeled as such.  

With the above in mind, this capstone project makes use of publicly available 

data related to water quality. While it is exploratory in nature, the topic is related to the 

environment and human health, where data errors could result in adverse effects on the 

local population and aquatic life. I have specified the limitations in the available data, 

how it was acquired, and how it was used for the specific purpose of this capstone 

project, which is to show how data can be displayed in a format that is helpful to the 

average map viewer. While the results are an important aspect of the project, any 

conclusions and implied correlations are superficial and lacking rigorous analysis. No 

input was received from any organization regarding the presentation of the data, any 

conclusions made, or the overall structure of this deliverable. This project is not 
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intended to inform public policy or environmental laws in Southeast Nevada or 

anywhere else.
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1. INTRODUCTION 

Maps are unique vehicles for presenting information. They quickly provide 

geographic context and an immediate point of reference for the map viewer. Unlike 

other communication methods, maps require a distillation of the relevant information to 

its core message and elimination of less relevant data so the author’s target audience 

can quickly make sense of what they are looking at (Altaweel, 2020). These are 

powerful elements in the communication of scientific findings that should be leveraged, 

especially when conveying important results and information to the decision-making 

public.  

At the same time, maps are too often used as a static medium for conveying 

dynamic and changing data. At one time, static maps were the best and only way to 

present spatial data. With the proliferation of user-friendly apps and software, and a 

computer-literate public, there is little excuse not to make use of time series maps that 

allow a broader view of the data being presented. A time series map can highlight 

trends and periodicities of multiple spatial- and time-dependent variables, and can be 

scaled up or down appropriately, depending on the analysis (Machiwal and Jha, 2012). 

A time series map is an ideal format for showing trends in water quality in relation to 

independent variables like climate change, land cover/land use (LULC) changes, and 

locations of effluent sources. 

This paper discusses an exploratory analysis using time series web maps to 

visualize changes in water quality and land use for two watersheds in Southeast 

Nevada, USA – the highly urbanized Las Vegas Wash (LVW) watershed and the 

adjacent, mostly rural Muddy watershed. A watershed level analysis is useful for 

discerning the causes of water quality changes as the region of interest can be scaled 
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up or down to isolate independent variables more easily. Watersheds in the same 

climatic region but with differing LULC characteristics can be compared to determine the 

extent to which LULC changes affect water quality. 

 
 

2. METHODS 

2.1. Study Area 

 

2.1.1 Las Vegas Wash Watershed 

The LVW watershed contains the Las Vegas Metropolitan Area (LVMA), home to 

2.3 million people as of 2020 (U.S. Census Bureau, 2020). Although population growth 

has slowed somewhat in the past decade, the LVMA has been one of the fastest 

growing regions in the US, having little more than 200,000 people in 1970 (Macrotrends, 

2022). Las Vegas alone almost quadrupled its population from 164,674 in 1980 to 

643,292 in 2020 (Biggest US Cities, 2022). The watershed encompasses 1,879 square 

miles and its elevation ranges from 1,210 ft to 11,910 ft above sea level. Its climate is 

characterized by high temperatures, low humidity, and low precipitation.  

The LVW watershed is drained by the Las Vegas Wash, a 12-mile urban “river” 

that flows into Lake Mead (Figure 2-1). The LVW was once host to over 2,000 acres of 

wetlands but rapid population increase led to dramatic urbanization over the years, 

resulting in only 200 acres of wetlands remaining by the 1990s. Urban runoff and 

increased wastewater discharge has turned what was once an ephemeral wash into a 

perennial stream that drains over 200 million gallons of water daily into the western part 

of Lake Mead, contributing two percent of the lake’s water and carrying numerous 

pollutants with it (Southern Nevada Water Authority, 2022). 
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                                                   Figure 2-1: Las Vegas Wash Watershed 

 

2.1.2 Muddy Watershed 

The Muddy watershed contains the town of Moapa and the Moapa Valley, home 

to a combined 7,422 people as of 2020 (U.S. Census Bureau, 2020; Nevada 

Demographics, 2022). The watershed encompasses 1,813 square miles and its 
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elevation ranges from 1,210 ft to 9,650 ft above sea level. Its climate is also 

characterized by high temperatures, low humidity, and low precipitation.  

The Muddy watershed is drained by the 32-mile Muddy River (Figure 2-2). The 

river is fed by spring tributaries, flowing southeast through farming communities before 

draining into the north part of Lake Mead. Hydrological changes have mostly come in 

the form of aqueducts that were constructed to divert water to surrounding communities 

(Beck and Wilson, 2001). There is significantly less urbanization and more agriculture 

surrounding the river compared to the Las Vegas Wash. 
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                                                                        Figure 2-2: Muddy Watershed 

 

2.2. Data Collection and Workflow 

 
All data for this project was collected from public sources as specified in table 2-

1. Reference data (state, county, watershed, and city boundaries; hydrography) were 
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downloaded as shapefiles or feature classes and uploaded directly to ArcGIS Pro. 

Water quality parameters were downloaded as text, csv, or Excel files with latitude and 

longitude values provided in separate reference tables. The data was cleaned up in 

Excel for uploading to ArcGIS Pro and then displayed as feature classes. Land use data 

was uploaded directly to ArcGIS Pro and clipped to the area of interest. Water quality 

parameters were time enabled and a map for each watershed was shared to ArcGIS 

Online and published as Web Experience apps for interested parties to view. Additional 

stream features, a hillshade, and web map-enabled land use data were added as web 

layers to the web app.  Figure 2-3 summarizes this workflow. 
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Table 2-1: Metadata 

Dataset Year Author URL Description 
Horizontal 

Datum 
Projection 

Date 
Type 

LVW and 
Muddy 

Watershed 
boundaries 

2022 USGS https://apps.nationalmap.gov/downloader/#/ 

HUC-8 (subbasin) 
level watersheds 

of the Lower 
Colorado Basin. 

NAD83 None 
Vector - 
Polygon 

LVW and 
Muddy 

watershed 
flowlines 

2022 USGS https://apps.nationalmap.gov/downloader/#/ 
Water flow lines 
categorized by 
drainage type 

NAD83 None 
Vector - 

Line 

USA River 
and Stream 

2022 Esri 
https://hub.arcgis.com/datasets/esri::usa-rivers-and-

streams/explore?location=41.498620%2C-
119.086063%2C4.18 

Large scale linear 
features of the 
United States 

WGS84 
Web 

Mercator 
Vector - 

Line 

US State 
boundaries, 
NV county 

boundaries, 
NV city 

boundaries 

2021 
US Census 

Bureau 
https://www.census.gov/cgi-
bin/geo/shapefiles/index.php 

TIGER/Line 
Shapefiles of 

administrative 
boundaries 

NAD83 None 
Vector - 
Polygon 

NLCD Land 
Cover 

Change (for 
ArcGIS Pro) 

2022 

Multi-
Resolution 

Land 
Characteristics 

Consortium 

https://www.mrlc.gov/ 

Land cover 
classification for 
the years 2001, 

2004, 2006, 2008, 
2011, 2013, 2016 

WGS84 
Albers Conic 
Equal Area 

Raster 

NLCD Land 
Cover 

Change (for 
webmap) 

2022 Esri 
https://uagis.maps.arcgis.com/home/item.html?id= 

3ccf118ed80748909eb85c6d262b426f 

Land cover 
classification for 
the years 2001, 

2004, 2006, 2008, 
2011, 2013, 2016 

WGS84 
Web 

Mercator 
Imagery 

Layer 

World 
Hillshade 

2022 Esri 
https://uagis.maps.arcgis.com/home/item.html?id= 

1b243539f4514b6ba35e7d995890db1d 
Hillshade layer WGS84 

Web 
Mercator 

Tile Layer 

Annual 
Surface 
Water 

Discharge 

2021 USGS https://waterdata.usgs.gov/nwis/sw 

Water flow 
recordings in 

streams - average 
per year 

NAD83 None 
Vector - 

Point 

EPA Water 
Quality 
Dataset 

2021 EPA https://www.epa.gov/waterdata/water-quality-data 

Water quality 
testing results 

NAD83 None 
Vector - 

Point 

NDEP 
Water 
Quality 
Dataset 

2021 

Nevada 
Department 

of 
Environmental 

Protection  

https://nevadawaterquality.ndep.nv.gov/  

Water quality 
testing results for 

Southeast 
Nevada 

NAD83 None 
Vector - 

Point 

Las Vegas 
Wash 

Mainstream 
Water 
Quality 
Report, 

2003 - 2007 

2007 

Las Vegas 
Wash 

Coordination 
Committee 

https://www.lvwash.org/reports-and-
studies/studies/index.html#Accordion5 

Water quality 
testing results for 

the Las Vegas 
Wash 

None None Report 

Las Vegas 
Wash 

Tributaries 
Water 
Quality 
Report, 

2003 - 2007 

2007 

Las Vegas 
Wash 

Coordination 
Committee 

https://www.lvwash.org/reports-and-
studies/studies/index.html#Accordion5 

Water quality 
testing results for 
tributaries in the 

LVW 

None None Report 

 
 
 

https://www.mrlc.gov/
https://uagis.maps.arcgis.com/home/item.html?id=3ccf118ed80748909eb85c6d262b426f
https://uagis.maps.arcgis.com/home/item.html?id=3ccf118ed80748909eb85c6d262b426f
https://uagis.maps.arcgis.com/home/item.html?id=1b243539f4514b6ba35e7d995890db1d
https://uagis.maps.arcgis.com/home/item.html?id=1b243539f4514b6ba35e7d995890db1d
https://waterdata.usgs.gov/nwis/sw
https://www.epa.gov/waterdata/water-quality-data
https://nevadawaterquality.ndep.nv.gov/ 
https://www.lvwash.org/reports-and-studies/studies/index.html#Accordion5
https://www.lvwash.org/reports-and-studies/studies/index.html#Accordion5
https://www.lvwash.org/reports-and-studies/studies/index.html#Accordion5
https://www.lvwash.org/reports-and-studies/studies/index.html#Accordion5
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Figure 2-3: Workflow 
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2.2.1 Reference Layers  

 Watershed boundaries and drainage lines were acquired by downloading National 

Hydrography Datasets (NHD) from the United States Geological Survey’s (USGS) 

National Map Downloader (https://apps.nationalmap.gov/downloader/#/). An additional 

dataset (“USA Rivers and Streams”) was downloaded from Esri’s ArcGIS HUB website 

(https://hub.arcgis.com/datasets/esri::usa-rivers-and-

streams/explore?location=41.498620%2C-119.086063%2C4.18). State, county, and 

city boundaries were downloaded from the U.S. Census Bureau’s website 

(https://www.census.gov/cgi-bin/geo/shapefiles/index.php). 

 Both watershed boundaries have Hydrologic Unit Codes of HUC-8, meaning they 

are Subbasin level watersheds within the larger Lower Colorado River basin. The 

NHDFlowline feature class and USA Rivers and Streams dataset were used to show 

drainage within each watershed (Figure 2-4). The NHDFlowline feature class showed 

too many drainage lines to be of use in this study, so the most relevant drainage was 

selected out by overlaying it with the water parameter sampling location points. First, 

drainage within 50 meters of any sampling points were selected. Added to this selection 

were manual selections of connecting drainage from near the sampling location to the 

appropriate river or stream from the US Rivers and Streams dataset. Lastly, lines that 

were inadvertently selected in the previous two steps were manually selected out so 

that the selected drainage lines effectively show the major tributaries that drain into the 

LVW. 

 State, county, and city boundaries were downloaded from the U.S. Census Bureau. 

County boundaries were clipped to the region of interest and city boundaries were 

clipped to the watershed boundaries (Figure 2-5). 

https://apps.nationalmap.gov/downloader/#/
https://hub.arcgis.com/datasets/esri::usa-rivers-and-streams/explore?location=41.498620%2C-119.086063%2C4.18
https://hub.arcgis.com/datasets/esri::usa-rivers-and-streams/explore?location=41.498620%2C-119.086063%2C4.18
https://www.census.gov/cgi-bin/geo/shapefiles/index.php
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Figure 2-4: Major drainage routes 
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Figure 2-5: City and County boundaries 

 

2.2.2 Land Use 

 Land use change was calculated using a series of land use raster datasets from the 

National Land Cover Database (NLCD). The datasets have a resolution of 30 meters 

and categorize land use into 16 classes based on a modified Anderson Level II 
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classification system (Multi-Resolution Land Characteristics Consortium, 2022). NLCD 

land use data is available for the years 2001, 2004, 2006, 2008, 2011, 2013, 2016, and 

2019. All datasets have the same raster information and band metadata, allowing for 

easy comparison between years. Years, 2001, 2004, 2006, 2008, 2011, 2013, and 2016 

were used for this study (Figures 2-6 – 2-12). The datasets were downloaded from the 

Multi-Resolution Land Characteristics Consortium website (https://www.mrlc.gov) and 

clipped to each watershed boundary. This dataset was used in ArcGIS Pro to compare 

urbanization between years. The amount of low, medium, and high intensity 

development was combined for each year. For the LVW watershed, changes from 2001 

to 2006 were calculated. For the Muddy watershed, changes from 2001 to 2016 were 

calculated. For the web map, a time series imagery layer of the NLCD datasets from 

Esri’s Living Atlas was added 

(https://uagis.maps.arcgis.com/home/item.html?id=3ccf118ed80748909eb85c6d262b42

6f). This layer has 20 land use classifications. 

  

https://www.mrlc.gov/
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Figure 2-6: NLCD Land Use – 2001 
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Figure 2-7: NLCD Land Use – 2004 
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Figure 2-8: NLCD Land Use – 2006 
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Figure 2-9: NLCD Land Use – 2008 
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Figure 2-10: NLCD Land Use – 2011 
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Figure 2-11: NLCD Land Use – 2013 
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Figure 2-12: NLCD Land Use – 2016 

 

 

2.2.3 Water Quantity and Quality 

 The water parameters chosen for this project were decided on after an online 

review of commonly sampled pollutants. Surface water discharge data was retrieved 
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from The USGS’s Water Data for the Nation website (https://waterdata.usgs.gov/nwis/). 

Annual statistics were downloaded as tab-separated text files for any sampling site with 

data from 2000 – 2016 and exported to Excel. Additional data for each sampling site, 

including coordinates, were retrieved separately and added. Finally, all Excel 

information was combined into one Excel sheet, uploaded to ArcGIS Pro using the 

“Excel to Table” tool, and displayed on the map using the “Display XY Data” tool (Figure 

2-13). 

 Water quality data for Total Kjeldahl Nitrogen (TKN), inorganic nitrogen, 

orthophosphate, E. Coli, chloride, pH, dissolved oxygen, and water temperature were 

retrieved from the EPA’s Water Quality Data website 

(https://www.epa.gov/waterdata/water-quality-data) and the Las Vegas Wash 

Coordination Committee’s (LVWCC) Studies, Management & Other Program 

Documents website (https://www.lvwash.org/reports-and-

studies/studies/index.html#Accordion5). Data for arsenic levels was retrieved from the 

Nevada Division of Environmental Protection’s (NDEP) website 

(https://nevadawaterquality.ndep.nv.gov/ ). 

 Data was downloaded as text or Excel files and relevant data extracted for 

uploading to ArcGIS Pro. Being public repositories of data from multiple agencies, the 

data proved to be less consistent than desired. To acquire enough data to make use of 

the time series web map, many data qualifiers and filters were removed and not 

considered for analysis, including: 

• Hydrologic condition (stable condition, rising stage, falling stage, etc.) 

• Hydrologic event (routine, quality control, storm, flood, etc.) 

https://waterdata.usgs.gov/nwis/
https://www.epa.gov/waterdata/water-quality-data
https://www.lvwash.org/reports-and-studies/studies/index.html#Accordion5
https://www.lvwash.org/reports-and-studies/studies/index.html#Accordion5
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• Collection method (grab sample, equal width increment, quality control, etc.) 

• Collection equipment (probe, Teflon bottle, etc.) 

• Result status (accepted, final, preliminary, etc.) 

• Analytical method 

 

In addition to the parenthetical options above, many of these fields were blank or 

labeled “Unknown” or “Not Applicable.”  

 The number of samples collected per year at each site was also inconsistent with 

some years having as many as twelve samples and others having only one. A minimum 

number of samples was not considered for this analysis. The source agencies of the 

samples collected are acknowledged in the attribute tables. Excel tables were uploaded 

to ArcGIS Pro using the “Excel to Table” tool and displayed on a map using the “Display 

XY Data.” 

 The LVWCC data was retrieved from two sources: “Las Vegas Wash Mainstream 

Water Quality Report, 2003-2007” and “Las Vegas Wash Tributaries Water Quality 

Report, 2003-2007.” The reports provide averaged annual data from numerous samples 

taken throughout the year at several sites along and near to the LVW. Coordinates of 

the sampling locations were not provided in the report, but a reference map and 

description of each sampling location made it possible to create a feature class in 

ArcGIS Pro showing the location of the sample sites. The sites and associated data 

were then combined with the EPA and NDEP data for a single feature class for each 

water quality parameter (Figures 2-14 – 2-22). 
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Figure 2-13: Surface Water Discharge sample sites 
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Figure 2-14: Water Temperature sample sites 
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Figure 2-15: Dissolved Oxygen sample sites 
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Figure 2-16: Chloride sample sites 
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Figure 2-17: E. Coli sample sites 
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Figure 2-18: TKN sample sites 
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Figure 2-19: pH sample sites 
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Figure 2-20: Arsenic sample sites 
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Figure 2-21: Orthophosphate sample sites 
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Figure 2-22: Inorganic N sample sites 

 

2.2.4 Web Map Preparation 

 All data was clipped to either the Muddy watershed or the LVW watershed for 

uploading to ArcGIS Online and a web map was created for each one. Water quality 
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and surface water discharge rates were time enabled and the symbology updated. The 

LVW watershed map has a time slider range of 2000 – 2007 and the Muddy watershed 

time slider has a range of 2000 – 2016. The purpose of two maps was to reduce the 

amount of data in one map to allow for smoother transfers from one year of data to the 

next on the time slider, and to allow for different default time slider ranges to account for 

the different time ranges. Where applicable, the EPA limit is shown in the symbology for 

each water quality parameter. Finally, the web maps were published as ArcGIS Web 

Experience applications. 

 

3. RESULTS 

3.1 Web Experience Applications 

The resulting web apps (Table 3-1) allow for viewing each water quality 

parameter’s value over time throughout both watersheds, from 2000 - 2007 for the LVW 

watershed, and from 2000 – 2016 for the Muddy watershed. Individual layers can be 

turned on and off and their symbology is always visible in the legend. The time slider 

moves in one-year intervals and its speed can be increased or decreased. Land use 

categories can be deciphered in the legend. The app also has a zoom feature which 

allows for viewing map features at larger or smaller scales. Clicking on a feature shows 

a pop up with more information about that year’s value.  
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                                                               Table 3-1: Web app links 

Watershed Web App link 

Las Vegas Wash https://experience.arcgis.com/experience/7fad7bc76bb043d498617

01955ce5bb6 

Muddy https://experience.arcgis.com/experience/d1d1d99a92da4ca0bbe5

d5fe70e57ab8 

 

 

3.1.1 Las Vegas Wash Watershed 

 Looking at each parameter’s legend in the LVW watershed web app, all 

parameters except for orthophosphate exceed the EPA limit at some point between 

2000 and 2007 (Table 3-2, Figures 3-1 – 3-7). Developed land (low, medium, and high 

categories) increased 18.3% in the watershed, from 261.1 square miles in 2001 to 

308.9 square miles in 2006. Surface water discharge values were combined for each 

year and averaged, showing an increase from 55.31 cubic ft/second in 2001 to 100.17 

cubic ft/ second in 2006, almost doubling in just five years. 
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Table 3-2: EPA standards for water quality parameters. (EPA, 2012 and EPA, 2022) 

Parameter EPA limit - Aquatic Life 
EPA limit - Human Health 

(Consumption) 

Human 
Health 

(Recreation) 

Dissolved 
Oxygen 

above 3.0 
recommended 

n/a n/a 

pH 6.5 - 9 CCC 5 - 9 n/a 

Inorganic 
Nitrogen 

0.353 mg/l n/a n/a 

TKN 0.288 mg/l n/a n/a 

Total Phosphorus 10 mg/l n/a n/a 

Chloride 
860 mg/l - CMC 
230 mg/l - CCC 

250 mg/l n/a 

Arsenic 
340 μg/l - CMC 
150 μg/l - CCC 

0.018 μg/l (water + 
organism) 

0.14 μg/l (organism only) 
n/a 

E. Coli 0 cfu/100 ml 0 cfu/100 ml 
100 cfu/100 

ml 

 

 

 

Figure 3-1: Arsenic yearly average distribution for the LVW watershed 

 



 

44 

 

Figure 3-2: Inorganic N yearly average distribution for the LVW watershed 

 

 

Figure 3-3: TKN yearly average distribution for the LVW watershed 
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Figure 3-4: E. Coli yearly average distribution for the LVW watershed 

 

 

Figure 3-5: Chloride yearly average distribution for the LVW watershed 
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Figure 3-6: pH yearly average distribution for the LVW watershed 

 

 

Figure 3-7: Dissolved Oxygen yearly average distribution for the LVW watershed 
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3.2.1 Muddy Watershed 

Looking at each parameter’s legend in the Muddy watershed web app, Chloride, 

E. Coli, TKN and Inorganic Nitrogen all exceed an EPA limit at some point between 

2000 and 2016 (Table 3-2, Figures 3-8 – 3-11). Arsenic exceeded the EPA limit for all 

years (Table 3-2, Figure 3-12). Developed land (Low, Medium, and High categories) 

increased 23.2% in the watershed, from 5.86 square miles in 2001 to 7.22 square miles 

in 2016. Surface water discharge values were combined for each year and averaged, 

showing an increase from 14.67 cubic ft/second in 2001 to 17.88 cubic ft/ second in 

2016. 

  

 

Figure 3-8: Chloride yearly average distribution for the Muddy watershed 

 



 

48 

 

Figure 3-9: E. Coli yearly average distribution for the Muddy watershed 

 

 

 

Figure 3-10: Inorganic N yearly average distribution for the Muddy watershed 
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Figure 3-11: TKN yearly average distribution for the Muddy watershed 

 

 

Figure 3-12: Arsenic yearly average distribution for the Muddy watershed 
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4. DISCUSSION 

While changes in surface water quality are often the result of changes in climate 

and LULC, the interrelatedness of these two drivers makes it difficult to determine which 

one has more influence on dependent variables (Murdoch et al., 2000). Droughts, 

floods, urbanization, and increased agriculture can all influence water quality depending 

on the region. Comparing watersheds in the same climatic region with different land use 

characteristics is one way to isolate the drivers of water quality changes.  

Superficial results for this project indicate that land use has a measurable impact 

on water quality. Changes in land use for the LVW watershed were only tracked for five 

years, from 2001 – 2006, while changes in land use for the Muddy watershed were 

tracked for 15 years, from 2001 – 2016. The Muddy watershed increased it’s combined 

low, medium, and high developed land by 23.2% compared to 18.3% for the LVW 

watershed. However, the Muddy watershed already had far less developed land in 2001 

(5.86 sq. miles) compared to the LVW watershed (261.1 sq. miles). Developed land 

increased by 47.8 sq. miles in just five years for the LVW watershed and only by 1.36 

sq. miles in 15 years for the Muddy watershed. The LVW watershed exceeded EPA 

limits for seven of the eight water quality parameters in that fiver year span while the 

Muddy watershed exceeded EPA limits for only five of eight water quality parameters 

over a longer 15-year span (Table 4-1). 
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                         Table 4-1: Water quality parameters exceeding EPA limit 

 exceed EPA limit 

Parameter LVW Muddy 

Dissolved Oxygen Yes No 

pH Yes No 

Inorganic N Yes Yes 

TKN Yes Yes 

Orthophosphate No No 

Arsenic Yes Yes 

Chloride Yes Yes 

E. Coli Yes Yes 

 

 

The doubling of surface water discharge for the LVW watershed shows the 

dramatic effect that an increased population has on wastewater release. The Southern 

Nevada Water Authority (SNWA) has managed to use this to the region’s benefit. 

Today, water allotment from the Colorado River to Nevada (300,000 acre-feet annually) 

is dictated by the Colorado River Compact of 1922 when the Las Vegas Valley had 

fewer than 3,000 residents (Harrison, 2009). However, additional water from Lake Mead 

is claimed through water credits which are earned by resupplying Lake Mead with 

treated wastewater. These water credits are significant – Las Vegas currently receives 

90% of its water from Lake Mead, the remaining amount being from groundwater wells.  

This project made use of public data compiled from multiple organizations. While 

it is tempting to think that decades worth of publicly available data would lend itself well 

to an analysis of these watersheds, it proved to be inconsistent and difficult to work with. 

A data download can return tens of thousands of lines of data depending on the spatial 

and temporal parameters. Sifting through this and finding reliable, consistent data for 

comparison between the watersheds was challenging and an in-depth analysis was 
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ultimately outside the scope of this project. As mentioned above, superficial correlations 

are the best this data can offer in that respect. 

The value of this project comes in the form of an interactive web map application 

that can show not only general trends in water quality parameters, but also the ability to 

zoom in on one sampling location or area to observe very localized changes in water 

quality compared to surrounding land use change. This can be of use to both water 

resource managers and the public. The geographical context that these web map 

applications provide would likely elicit more of a reaction from the regional population 

than charts and graphs in a written publication.  

The complexity of climate change and LULC effects make for a difficult analysis 

of its influence on water quality, and conclusions may seem too indirect or tenuous for 

the average reader, or even for water resource managers (Waagsaether and Ziervogel, 

2011). Lack of engagement with or understanding from the public results in a 

disconnect between scientific findings and personal accountability and therefore, 

missed opportunities for policy change. A more modern and interactive approach to this, 

such as the use of time series web maps, could help in this area. 
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