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Executive Summary 
A robust water quality program is key to understanding and addressing water quality issues. 
Partnering with the public, water users, and others interested in water quality issues is a critical 
element of a comprehensive program. 

Formed in 1998, the South Platte Coalition for Urban River Evaluation (SPCURE) was established to 
address water quality issues on a watershed basis. SPCURE supports work related to water quality 
monitoring, total maximum daily load (TMDL) assessments, and waste load allocations (WLAs). 

This Water Quality Report represents the first comprehensive water quality evaluation from 
SPCURE’s water quality sampling program, spanning a period of record up to 10 years. 

Methods and Efforts 
SPCURE has engaged in several water quality evaluations and continues to manage a strong water 
quality sampling program. SPCURE often works collaboratively with external entities on water quality 
issues including the Colorado water quality regulating bodies, the Water Quality Control Division 
(WQCD), and the Water Quality Control Commission (WQCC). 

As a first step toward evaluating river water quality, the SPCURE Technical Monitoring Committee 
analyzed SPCURE water quality data from the mainstem of the South Platte River from 2007 to 
2016. The following seven parameters were chosen based on observed water quality issues, and/or 
pending water quality regulations: chloride, conductivity, temperature, E. coli, nitrogen, phosphorus, 
and selenium. 

Water quality samples were collected and analyzed by member entities on a bimonthly basis. All 
water quality samples were collected as described in the SPCURE Quality Assurance Project Plan 
(QAPP) (SPCURE 2015). Analyses were conducted using approved methods, with method detection 
limits (MDLs) at or less than the standard, and appropriate for the intended purpose. The water 
quality analyses described in this report include a spatial (or longitudinal) evaluation, a seasonal 
evaluation, and a long-term trend evaluation. 

While SPCURE samples a total of 57 sites twice per month, a subset of 21 sites were chosen based 
on the completeness of each of the data sets. Only sites on the mainstem of the South Platte were 
considered. The most upstream site is located near the Chatfield Reservoir outlet and the most 
downstream site is located prior to the confluence with St. Vrain Creek. The sampling sites span 
more than 50 river miles and cross four counties including Arapahoe, Denver, Adams, and Weld 
counties (See Figure 2-2).  

Water Quality Snapshot 
The results of the analyses of seven water quality parameters are summarized below:  

 Chloride levels for the last 10 years show strong, increasing trends at 9 out of 11 sampling sites.  

 Conductivity levels for the last 10 years show increasing conductivity at 4 out of 17 sampling 
sites.  

 Temperature shows exceedances during the winter and shoulder season downstream of the 
Metro Wastewater Reclamation District Robert W. Hite Wastewater Treatment Plant (MWRD 
WWTP). 
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 E. coli levels for the last 10 years show increasing trends at 3 out of 11 sampling sites.  
 Nitrogen and phosphorus were low at the upstream end of the study area and increased after 

each WWTP outfall. For the last 10 years there have been no clear nitrogen trends (one site out 
of four had a weak trend over time). Phosphorus appears to decrease slightly at sites 
downstream of the MWRD WWTP. 

 Selenium levels for the last 10 years show that selenium is decreasing at 4 out of 10 sample 
sites.  

The contaminants did not increase indefinitely, but tend to climb and plateau by the southern edge 
of the Denver metropolitan area. Overall data trends indicate that the most upstream portions of the 
study area have the least chemical and biological contaminants. Concentrations tend to increase in 
the upstream portion of the study area and plateau by sampling location S29, located near the 
confluence of Bear Creek.  

Seasonally, minerals and nutrients are highest in winter months and lowest in the summer. E. coli 
counts show the highest concentrations in the warmer months, because increasing temperatures 
and other factors are more favorable for E. coli activity. 

Next Steps 
SPCURE intends to prepare an end-of-year water quality report for subsequent years. In future years, 
SPCURE will consider:  

 Focusing on WQCD’s water quality priorities, which include ammonia. cadmium, and arsenic 

 Correlating water column selenium data to U.S. Environmental Protection Agency (EPA) proposed 
criteria 

 Evaluating tributary impacts on South Platte mainstem water quality  

 Partnering with other group efforts and sharing this report with other interested parties and 
stakeholders 
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Section 1 

Introduction 
The South Platte Coalition for Urban River Evaluation (SPCURE), comprising 16 public and private 
entities, was established to address water quality issues on a watershed basis. Formed in 1998, the 
organization has engaged in several water quality evaluations, and continues to manage a robust 
water quality sampling program. SPCURE often works collaboratively with other external entities on 
water quality issues, including the Colorado water quality regulating bodies, Water Quality Control 
Division (WQCD), and Water Quality Control Commission (WQCC). SPCURE member entities are 
located predominantly within the Denver metropolitan area of the South Platte River Basin.  

This Water Quality Report represents the first comprehensive water quality evaluation from 
SPCURE’s water quality sampling program. While the monitoring program covers a wide range of 
parameters, a subset of seven were chosen for evaluation based on observed water quality issues, 
and/or pending water quality regulations. These seven parameters include: 

 E. coli 

 Nutrients (total nitrogen and total phosphorus)  

 Selenium 

 Uranium 
 Temperature 

 Specific conductivity  

 Chloride 

This report examines data with a period of record up to 10 years, except for temperature, which 
focuses on five years of data due to the extent of data available with temperature probes collecting 
readings every 15 minutes.  

1.1 SPCURE Background 
SPCURE serves to help its members and the State of Colorado handle an 
increasing workload related to water quality planning. SPCURE supports work 
related to water quality monitoring, total maximum daily load (TMDL) assessments, 
and waste load allocations (WLAs). SPCURE includes municipalities, serving almost 
two million Colorado citizens, and private industries including a refinery, a large 
brewery, and a power plant. The goal of SPCURE is to work collaboratively to 
resolve water quality issues on a watershed basis, rather than viewing these issues 
from a member-by-member perspective. Members believe that a locally based 
approach will be successful in addressing water quality issues efficiently and 
effectively.  

1.1.1 Area Background 
The Denver metropolitan area is in a semi-arid climate where the average annual rainfall is 
approximately 14 inches per year. Rainfall events are often intensive thunderstorms that release 
several inches of rainfall in a few hours. Historically, the South Platte River was an intermittent 
stream in many locations, drying up in the late summer. Over time, Colorado has developed systems 
for water storage and delivery for agricultural irrigation, drinking water for cities, and industrial uses. 
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This has led to major changes in the stream hydrology in urban areas; streams now flow year-round 
due to the return of effluent from these different uses. 

1.1.2 Purpose 

SPCURE members recognize the need to become more efficient in addressing and solving water 
quality issues that affect its members. By coordinating efforts and objectives, SPCURE provides 
efficiencies in developing timely solutions to water quality issues.  
 
SPCURE maintains a well-coordinated monitoring program and develops water quality modeling tools 
needed to make sound scientific decisions.  
 
SPCURE attempts to address issues in conjunction with the WQCD. SPCURE members also recognize 
that the topics they address may be of interest to the public, water users, and others interested in 
water quality issues. SPCURE thus makes available the technical basis for SPCURE 
recommendations.  

1.1.3 Water Quality Issues 

Technical issues that SPCURE addresses include water quality monitoring and modeling, TMDLs, 
WLAs, and load allocations (LAs). Trend monitoring stations are established by location and criteria 
set forth by WQCD. SPCURE, through its individual members, will maintain trend monitoring stations 
for its area and coordinate with WQCD and any future Clean Water Act planning agencies.  

1.1.4 Organization 

SPCURE is incorporated as a non-profit corporation, and has a set of bylaws from which it operates. 
SPCURE is governed by a Board that includes a Chair, Vice Chair, Secretary, and Treasurer, as well as 
a Director. SPCURE includes the Technical Monitoring Committee. SPCURE subcommittees, such as 
the Technical Monitoring Committee, are formed as necessary to address specific issues.  Each 
member pays dues to support their participation and fund the organization’s work.  The group holds 
monthly Board meetings and bi-monthly technical sub-committees. In addition to providing a forum 
for discussion and consideration of local water quality issues, SPCURE has also acted as a legal 
means for cooperatively contracting with outside organizations for water quality related work. 

1.2 South Platte Basin Activities 
Water quality samples are collected and analyzed by member entities on a bimonthly basis. In 
addition, other projects that include data collection and analysis are performed by members and 
contractors as directed by the SPCURE Board.  

Sampling information is supplemented by entity- and project-specific sampling and analysis plans 
(SAPs) and the SPCURE Quality Assurance Project Plan (QAPP) that provide details specific to each 
entity participating in the ongoing water quality sampling effort, and for additional data collection 
efforts (SPCURE 2015). Updating and maintaining the SAPs is the responsibility of each member 
entity; QAPP updates and maintenance are routinely conducted by the Technical Monitoring 
Committee. The QAPP is available on the SPCURE website and SAPs can be requested from the 
individual entity.  Contractors are responsible for SAPs associated with other projects.  

1.2.1 SPCURE Members 

The following entities are members of SPCURE: 

 City of Aurora  
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 City of Brighton  
 Centennial Water and Sanitation District (CWSD) 

 Denver Department of Public Health and Environment (DDPHE) (City and County of Denver)  

 East Cherry Creek Valley Water and Sanitation District 
 Farmers Reservoir and Irrigation District  

 City of Golden 

 South Platte Water Renewal Partners Wastewater Treatment Plant (SPWRP WWTP) 
 Metro Wastewater Reclamation District (MWRD) 

 Miller Coors 

 South Adams County Water and Sanitation District  
 Suncor Energy  

 City of Thornton  

 Urban Drainage and Flood Control District  
 Xcel Energy  

1.2.2 SPCURE Round Robin 

SPCURE conducts double-blind round robin evaluations for relative accuracy and precision among 
participants. The samples are distributed to all participating laboratories. Test results are collected 
by one of the volunteering participating laboratories and reviewed for quality control purposes. The 
SPCURE Technical Monitoring Committee makes recommendations for test modifications, sample 
splits, or other changes necessary to ensure an appropriate level of quality control. The 2017 round 
robin summary can be found in Appendix B. 

1.3 Water Quality Regulation in Colorado 
SPCURE assesses water quality parameters in relation to state water quality standards. In Colorado, 
each water of the state (i.e., stream segment or lake) is assigned use classifications and associated 
water quality standards based on recreation, water supply, agriculture, and/or aquatic life beneficial 
uses. Per Colorado Water Quality Control Commission Regulation 31: “The Basic Standards and 
Methodologies for Surface Water,” waters of the state are defined as “all surface and subsurface 
waters which are contained in or flow in or through this state...” Regulation 31 establishes a system 
for classifying state surface waters and establishes basic water quality standards and an 
implementation process. Water quality standards defined in Regulation 31 are assigned to each 
specific stream segment in Colorado in the watershed basin-specific regulations (Regulations 32 
through 38). The specific stream classifications and beneficial uses of the South Platte River Basin 
are defined in Regulation 38: “Classification and Numeric Standards for the South Platte River 
Basin.”  

Both Regulation 31 and 38 are reviewed approximately every 5 years by WQCC, which results in a 
promulgation of new or revised water quality standards. SPCURE is often an active participant in 
Regulation 31 and 38 hearings.  

1.4 Purpose of This Report 
The purpose of this report is to provide a comprehensive evaluation of selected water quality 
parameters to characterize the status of the watershed and determine if trends in water quality can 
be identified. The analysis can help identify any actions that are required.  The report will be shared 
with other parties and stakeholders and is available on SPCURE’s website. 
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1.4.1 Water Quality Trends 

The Technical Monitoring Committee analyzed SPCURE water quality data from the mainstem of the 
South Platte River from 2007 to 2016. The chosen parameters for this report include chloride, 
specific conductivity, selenium, temperature, phosphorus, nitrogen, and E. coli. Results are 
summarized below:  

 Chloride results show low variability at all sites. Chloride levels are the lowest at the upstream 
end of the study area, and increase as the river enters the Denver metropolitan area. 
Seasonally, chloride levels are highest during winter months (December through April); this is 
likely the result of deicing salts and lower amounts of water in the river. An analysis of the last 
10 years of data indicates strong, increasing chloride trends at nearly all sample sites.  

 Conductivity is strongly correlated to chloride values, though there is additional variability in 
conductivity, which may be due to the number of samples or could be attributed to differences in 
sampling equipment. Another factor affecting conductivity (other than chloride) could be 
bicarbonate. An analysis of the last 10 years of data indicates increasing conductivity at only a 
few (4 out of 17) sampling sites.  

 Temperature shows exceedances during the winter and shoulder season downstream of the Hite 
facility.  

 E. coli shows a typical pattern of what SPCURE has seen in the past. Two significant decreases 
are a result of the input of Littleton, Englewood, and Denver metropolitan area stormwater 
discharges. Flow duration curves were developed for different months to show exceedances as a 
function of month and flow. E. coli generally increased gradually through dense urban areas and 
decreased as the South Platte moved through the northern suburbs. Seasonally, E. coli is 
highest in the warmer months (May through October), with the lowest levels seen in March in 
April, most likely due to lower temperatures and increasing river flows.  

 Nutrients also followed a typical pattern of what SPCURE has seen in the past. Nitrogen and 
phosphorus were low at the upstream end of the study area and increased after each 
wastewater treatment plant (WWTP). Nutrients are highest during the winter months (December 
and January) and lowest during the summer (June and July), most likely the result of higher flows 
in the summer and releases from the Chatfield Reservoir.  

 Selenium results show low variability at all sites. Eastern tributaries, such as Sand Creek and 
Cherry Creek (which are known to be high in selenium), do not show a significant water quality 
impact on the mainstem. Selenium levels are highest in January and lowest in June, suggesting 
that spring runoff and summer releases from the Chatfield Reservoir play a significant role in 
diluting selenium in the South Platte River. Analysis of the last 10 years of data indicates that 
selenium is decreasing at 4 out of 10 sample sites.  

 
. 
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Section 2 

Methods  
SPCURE’s main objective is to collect and make data available to assess the quality of surface water. 
Water quality samples are collected and analyzed by member entities on a bimonthly basis. This 
section provides a detailed description of the QAPP, parameters of interest, and sampling locations. 

2.1 SPCURE Sampling and Analysis Plan 
Throughout this collaborative study, all information that was produced was of reliable and 
documented quality, as stated in SPCURE’s QAPP (SPCURE 2015).  

All analyses were conducted using approved methods, with method detection limits at or less than 
the water quality standard, appropriate for the intended purpose. It is not the intention of the QAPP 
to document or evaluate formal quality assurance/quality control (QA/QC) procedures. Rather, each 
entity followed the procedure recommendations for field and laboratory QC as specified in each 
entity’s SAP. 

SAPs are specific to each entity. These plans address: 
 Field sampling procedures 

 Health and safety plans 

 Laboratory procedures and QA: 

 Chain of custody 

 Duplicates 

Copies of specific SAPs can be provided by each respective entity upon request.  

2.2 Parameters of Interest 
The list of parameters chosen for this report is based on observed water quality issues, and/or 
pending water quality regulations. This first Water Quality Report will examine data with a period of 
record up to 10 years, except for temperature, which will focus on 5 years of data because 
temperature data probes collect data every 15 minutes. The chosen seven parameters and 
associated justification for inclusion in this report are: 

 E. coli: A TMDL is in effect for Segment 14 and 15 of the South Platte River.  

 Nutrients (total nitrogen and total phosphorus): WQCC Regulation 85 nutrient standards are 
currently in effect for some state-permitted dischargers. More stringent interim Regulation 31 
“Interim Standards for Nutrients” are anticipated to go into effect in 2027 (WQCC 2017).  

 Selenium: The U.S. Environmental Protection Agency (EPA) released the “Selenium Aquatic Life 
Criterion” for selenium in fresh water in 2016 (EPA 2016a). The WQCC is expected to 
incorporate these updated criteria into Colorado selenium standards in 2027. 

 Temperature: Regulation 31 temperature standards are currently being applied to all permitted 
dischargers. Temperature data is collected continuously, and can be difficult to report and 
analyze. 
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 Specific conductivity: In 2016, EPA released draft criterion for developing aquatic life standards 
for specific conductivity (EPA 2016b). The WQCC is expected to incorporate this criterion in 
Colorado conductivity standards, though a date has not been set.  

 Chloride: The U.S. Geological Survey (USGS) released a paper in 2014 detailing a chloride 
evaluation in urban areas and the adverse impacts to aquatic life (USGS 2014). The WQCD may 
examine these impacts in the future.  

2.3 Sampling Locations for Analysis 
This section provides details regarding sampling locations, and sites on the South Platte River that 
are referenced in this report. While SPCURE samples a total of 57 sites twice per month (as shown in 
Figure 2-1), a subset of 21 sites were chosen based on the completeness of each of the data sets. 
Only sites on the mainstem of the South Platte were considered. As shown in Figure 2-2, the 
sampling sites evaluated for this report span more than 50 river miles and cross four counties 
including Arapahoe, Denver, Adams, and Weld counties.  
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Figure 2-1. Map of All SPCURE Sampling Locations 



Section 2 Water Quality Summary of the South Platte River Urban Corridor: 2007-2016

 

2-4 

 

 

 
Figure 2-2. Map of SPCURE Sampling Sites Evaluated for This Report  
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Section 3 

Results 
The seven water quality parameters chosen for this Report were evaluated for the following trends: 
spatial (i.e. longitudinal), seasonal, and temporal (i.e. long-term). Results for the longitudinal and 
seasonal trends are shown as box-and-whisker plots. A box-and-whisker plot is a graphic way to 
display the median, quartiles, and extremes of a data set on a number line to show data distribution. 
The box shows the first quartile (or the 25th percentile), the median, and the third quartile (or the 
75th percentile); and the whiskers show the minimum and maximum value of the data set. Figure 3-
1 shows an example of a box-and-whisker plot on its side. 

 
Figure 3-1. Box-and-Whisker Plot on its Side 

Long-term trend analyses were conducted on data from each site to determine if there are water 
quality trends over time. The analyses were conducted using the seasonal Kendall method and 
performed in XLSTAT (Helsel and Hirsch 2002; Addinsoft 2017). The seasonal Kendall method 
calculates several metrics to determine whether there is a significant trend in the data, and if that 
trend is increasing or decreasing. Results for the long-term trend analyses are shown as tables with 
the following metrics:    

 Kendall’s Tau: A non-parametric measure of relationships between ranked data columns. The 
closer Tau is to 0, the weaker the relationship. 

 S Statistic: Standard error. An overall measure of how well the model fits the data. “S” 
represents the average distance that the observed values fall from the regression line. Smaller 
values indicate that observations are closer to the fitted line. 

 Sen’s Slope: A measure of the slope of the trend. The closer the slope is to 0, the lesser the 
trend. The sign of the slope tells if the trend is increasing or decreasing. 

 p: A measure of the significance of the results. Less than 0.05 is statistically significant. 

 Alpha: Confidence level. 0.05 = 95th% confidence level. 

The longitudinal, seasonal, and temporal results for each parameter are described in Sections 3.1 
through 3.7.  

3.1 Chloride 
The following sub-sections provide details regarding chloride longitudinal patterns, seasonal 
patterns, and long-term trend analyses.  
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3.1.1 Chloride Longitudinal Patterns 

Chloride concentrations at the L01 site just below Chatfield Dam (shown in Figure 2-2) are relatively 
low, with a median concentration of 39 milligrams per liter (mg/L) (see Figure 3-2). The 
concentrations at this site have never exceeded 100 mg/L during the 10-year period of analysis. 
Immediately downstream of CWSD discharge (L04), the median chloride concentration increases to 
73 mg/L. The concentrations slightly increase as the river flows through Denver. At the farthest 
downstream site in Segment 14 (N46), the median concentration is 115 mg/L. The concentrations 
sharply increase in the uppermost reach of Segment 15 (SP-64) where the flows are drastically 
reduced due to diversions from the Burlington Canal.  

Below the MWRD WWTP (SP-CC), the river becomes effluent-dominated and chloride concentrations 
decrease again to similar levels (e.g., a median of 114 mg/L) seen upstream of the Burlington 
diversions. The median chloride concentrations remain steady throughout the remainder of Segment 
15 and into Segment 1a. Except for the SP-64 site, the variability of the chloride concentrations in 
Segments 15 and 1a is less than in Segment 14, as demonstrated in the narrowness of the boxes in 
Figure 3-2. 

 
Figure 3-2. Box-and-Whisker Plots Showing Chloride Levels in the South Platte River from Upstream (L01) to 

Downstream (SP-RD32.5) 

3.1.2 Chloride Seasonal Patterns 

There is a strong seasonal pattern in chloride concentrations, with a clear increase in the winter 
months (see Figure 3-3). Aggregating all the sites, the highest monthly median concentration is in 
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January (149 mg/L), followed by February (143 mg/L) and December (137 mg/L). The lowest 
monthly median concentrations occur in June (50 mg/L) and July (62 mg/L). The extreme values 
(i.e., above 90th percentile) in December are above 500 mg/L, whereas there were no values above 
250 mg/L at any of the sites during May, June, September, or October. This strong seasonal pattern 
suggests that applying deicing salts during winter precipitation events may be contributing to 
increases in chloride concentrations in the South Platte River (following melting). The concentration 
decrease in the spring and summer months may also be attributable to dilution from increased flows 
related to snowmelt and releases from the Chatfield Reservoir.  

 
Figure 3-3. Box-and-Whisker Plots Showing Seasonal Chloride Levels in the South Platte River  

Results from all sites are included. 

3.1.3 Chloride Long-Term Trend Analysis 

Results of the long-term trend analyses (see Table 3-1) indicate that chloride levels have gradually 
increased during the past 10 years at most locations. Figure 3-4 shows the chloride trend results in 
the South Platte River. 

 

Table 3-1. Results of Chloride Trend Analysis (2007–2016) 

Sampling Location Kendall’s Tau S Statistic  Sen’s Slope p Alpha Trend 

L01 0.156 102 1.000 0.023 0.05 Increasing 

L04 -0.033 -26 -0.575 0.620 0.05 None 
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Table 3-1. Results of Chloride Trend Analysis (2007–2016) 

Sampling Location Kendall’s Tau S Statistic  Sen’s Slope p Alpha Trend 

S14 0.284 122 5.101 0.000 0.05 Increasing 

N25E 0.334 179 5.611 < 0.0001 0.05 Increasing 

N38 0.293 193 5.750 < 0.0001 0.05 Increasing 

N46 0.078 42 0.300 0.289 0.05 None 

SP-CC 0.157 321 1.900 0.001 0.05 Increasing 

SP-104 0.167 239 1.219 0.002 0.05 Increasing 

SP-124 0.122 249 0.823 0.012 0.05 Increasing 

SP-RD8 0.151 308 2.388 0.002 0.05 Increasing 

SP-RD28 0.169 346 1.964 0.000 0.05 Increasing 

Notes: Bold values are statistically significant. 

 

 
Figure 3-4. Chloride trend Results in the South Platte River 
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Results from all sites are included. 

3.2 Conductivity 
The following sub-sections provide details regarding conductivity longitudinal patterns, seasonal 
patterns, and long-term trend analyses.  

3.2.1 Conductivity Longitudinal Patterns 

Specific conductivity data show a similar pattern to chloride, with relatively low conductivity close to 
the outlet of the Chatfield Reservoir (L01 median = 386 micro Siemens per centimeter [µS/cm]) and 
a rapid increase downstream of CWSD discharge (L04 median = 583 µS/cm). There are some 
interesting increases and decreases in the conductivity data between Dartmouth Avenue and Evans 
Avenue. Some of these site-to-site differences may be attributed to different organizations sampling 
the river with different meters on different dates. The Dartmouth and Evans avenues site data are 
collected by the SPWRP WWTP, while the S29 and S14 sites are monitored by DDPHE.  

Like the chloride data, conductivity increases at 64th Avenue (median = 1195 µS/cm), where the 
variance is also greater. Again, this is likely due to the extreme low flows that can occur at this site. 
Downstream of MWRD WWTP, the conductivity drops again with median conductivity below 1,000 
µS/cm, and the data values are more tightly constrained throughout the remainder of Segment 15 
(i.e., the last segment of the Upper South Platte Basin) and into Segment 1a (i.e., the first segment of 
the Middle South Platte Basin). There is a slight increase in conductivity in Segment 1a sites, mostly 
likely due to the input of Big Dry Creek, which generally has higher conductivity than the mainstem 
sites. See Figure 3-5 for a box-and-whisker plot showing conductivity levels in the South Platte River 
from upstream to downstream. 
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Figure 3-5. Box-and-Whisker Plots Showing Conductivity Levels in the South Platte River from Upstream (L01) 

to Downstream (SP-RD32.5) 

3.2.2 Conductivity Seasonal Patterns 

There is a strong seasonal pattern for conductivity, with higher conductivities during the winter 
months. The highest monthly median conductivity occurs in January (1,143 µS/cm) and the lowest 
monthly median is in June (469 µS/cm). The 90th percentile in June is below 1,000 µS/cm, whereas 
the 90th percentile in January is 1,293 µS/cm. While it is difficult to pinpoint the precise reason for 
this seasonality, applying deicing salts during winter storms is likely a contributing factor, as 
evidenced by the similar pattern seen in the chloride data. See Figure 3-6 for a box-and-whisker plot 
showing seasonal conductivity levels in the South Platte River. 
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Figure 3-6. Box-and-Whisker Plots Showing Seasonal Conductivity Levels in the South Platte River 

Results from all sites are included. 

3.2.3 Conductivity Long-Term Trend Analysis 

Table 3-2 summarizes the results of the long-term trend analysis, which indicate that specific 
conductivity levels have gradually increased during the past 10 years at South Platte River sampling 
locations in Denver. No trends were obvious in the downstream sites. Figure 3-7 shows the 
conductivity results in the South Platte River. 

 

Table 3-2. Results of Specific Conductivity Trend Analysis 

Site Identifier Period of Record Kendall’s Tau S Statistic  Sen’s Slope p Alpha Trend 

L01 2007–09 0.075 9.000 6.750 0.571 0.05 None 

L04 2007–09 0.150 18.000 1.188 0.229 0.05 None 

S14 2007–2016 0.243 131.000 25.143 0.001 0.05 Increasing 

N25E 2007–2016 0.162 633.000 10.983 < 0.0001 0.05 Increasing 

N38 2007–2016 0.279 184.000 35.958 < 0.0001 0.05 Increasing 

N46 2007–2016 0.081 44.000 11.521 0.267 0.05 None 
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Table 3-2. Results of Specific Conductivity Trend Analysis 

Site Identifier Period of Record Kendall’s Tau S Statistic  Sen’s Slope p Alpha Trend 

SP-64 2007–2016 0.032 80.000 5.681 0.491 0.05 None 

SP-CC 2007–2016 -0.002 -5.000 1.888 0.968 0.05 None 

SP-88 2007–2016 0.055 138.000 2.575 0.232 0.05 None 

SP-104 2007–2016 0.064 92.000 1.083 0.237 0.05 None 

SP-124 2007–2016 0.054 135.000 5.018 0.243 0.05 None 

SP-160 2007–2016 0.120 274.000 4.809 0.011 0.05 Increasing 

SP-RD8 2007–2016 0.056 141.000 1.107 0.222 0.05 None 

SP-FTL 2007–2016 0.050 127.000 1.754 0.272 0.05 None 

SP-RD18 2007–2016 0.066 166.000 2.285 0.150 0.05 None 

SP-RD28 2007–2016 0.048 120.000 1.563 0.300 0.05 None 

SP-RD32.5 2007–2016 0.073 183.000 1.852 0.113 0.05 None 

Notes: Bold values are statistically significant. 
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Figure 3-7. Conductivity Results in the South Platte River 

Results from all sites are included. 

3.3 E. coli 
E. coli data from the South Platte River were evaluated to determine if any spatial or temporal trends 
were apparent.  

3.3.1 E. coli Longitudinal Patterns 

Figure 3-8 shows the sites arranged from upstream to downstream and reveals that E. coli levels are 
relatively low at the upstream-most site (L01), which is near the outlet from the Chatfield Reservoir. 
E. coli levels increase rapidly at the next three downstream sites as the South Platte River passes 
through Littleton, Englewood, and Sheridan, and enters Denver. At the downstream discharge site for 
SPWRP WWTP (DOWN), E. coli levels decrease because of discharges from the WWTP. Water from 
the plant is disinfected before discharge, and thus contains less baceria.  

The volume of water discharging from the plant is sufficient to dilute E. coli levels in the South Platte 
River. E. coli levels continue to decrease until the river passes through the older, more densely 
urbanized neighborhoods in Denver. E. coli levels are the highest just north of the Denver County line 
at a sampling location at 64th Avenue (SP-64) in Commerce City. Downstream of this site, 
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discharges from the Metro WWTP dilute E. coli levels and urbanization begins to decrease. E. coli 
levels in the South Platte River continue to decrease downstream of the Metro WWTP.  

 
Figure 3-8. Box-and-Whisker Plots Showing E. coli Levels in the South Platte River from Upstream (L01) to 

Downstream (SP-RD32.5) 

3.3.2 E. coli Seasonal Patterns 

E. coli levels in surface water are known to vary seasonally due to changes in temperature and other 
factors. Figure 3-9 shows the seasonal pattern of E. coli levels in the South Platte River. Seasonal 
lows occur in March and highs occur in July and August. 
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Figure 3-9. Box-and-Whisker Plots Showing Seasonal E. coli Levels in the South Platte River 

Results from all sites are included. 

3.3.3 E. coli Long-Term Trend Analysis 

Trend analyses were conducted on data from a select number of sites to determine if there are 
trends in E. coli levels through time. Table 3-3 presents the results of the analyses, which indicate 
that while E. coli levels have gradually increased at a few South Platte River sampling locations; most 
sites showed no significant trends. 

 
Table 3-3. Results of E. coli Trend Analysis (2007–2016) 

Sampling 
Location 

Period of 
Record 

Kendall’s Tau S Statistic  Sen’s slope p Alpha Trend 

L01 2007–2016 0.051 90.000 0.000 0.324 0.05 None 

L04 2007–2016 0.103 210.000 0.692 0.035 0.05 Increasing 

S14 2007–2016 -0.074 -31.000 -5.833 0.360 0.05 None 

N25E 2007–2016 0.164 791.000 4.124 < 0.0001 0.05 Increasing 

N38 2007–2016 0.125 82.000 10.625 0.068 0.05 None 

N46 2007–2016 0.200 107.000 11.500 0.006 0.05 Increasing 

SP-CC 2007–2016 0.022 41.000 1.767 0.662 0.05 None 

SP-104 2007–2016 -0.012 -15.000 -1.339 0.841 0.05 None 
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Table 3-3. Results of E. coli Trend Analysis (2007–2016) 

Sampling 
Location 

Period of 
Record 

Kendall’s Tau S Statistic  Sen’s slope p Alpha Trend 

SP-124 2007–2016 0.048 99.000 1.386 0.322 0.05 None 

SP-RD8 2007–2016 0.055 138.000 1.167 0.232 0.05 None 

SP-RD28 2007–2016 0.028 52.000 -0.091 0.577 0.05 None 

Notes: Bold values are statistically significant. 

3.4 Nitrogen 
South Platte River total nitrogen data were evaluated to determine if any spatial or temporal trends 
are apparent. The period of record and number of samples collected varied depending on the 
organization collecting the samples. 

3.4.1 Nitrogen Longitudinal Patterns 

Figure 3-10 shows the sites arranged from upstream to downstream, and reveals that total nitrogen 
levels are relatively low at the upstream-most site (L01), which is near the outlet from the Chatfield 
Reservoir. Figure 3-10 also shows that total nitrogen levels increase downstream of each WWTP 
discharge: L04 (CWSD DOWN [SPWRP WWTP], SP-CC [MWRD], and MCKAY [South Adams County 
Water and Sanitation District]). Although there are some variations in total nitrogen levels at other 
sites, nitrogen levels generally do not seem to attenuate with distance downstream of each WWTP 
discharge. 

 
Figure 3-10. Box-and-Whisker Plots Showing Total Nitrogen Levels in the South Platte River from Upstream 

(L01) to Downstream (SP-RD32.5) 
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3.4.2 Nitrogen Seasonal Patterns 

Figure 3-11 shows the seasonal pattern of total nitrogen levels in the South Platte River. Seasonal 
lows occur in June, and highs occur in January. Flows in the South Platte River are typically highest in 
June due to spring runoff and lowest in January, suggesting that dilution plays a significant factor in 
total nitrogen levels. 

 

 
Figure 3-11. Box-and-Whisker Plots Showing Seasonal Total Nitrogen Levels in the South Platte River 

Results from all sites are included. 

3.4.3 Nitrogen Long-Term Trend Analysis 

Trend analyses were conducted on data from a select number of sites to determine if there are 
trends in total nitrogen levels through time. Because of the short period of record for total nitrogen 
levels at many sampling locations in the South Platte River, it was only possible to perform the 
analyses for samples collected from a few sites. Table 3-4 summarizes the results of the analysis; in 
general, no trends were apparent. 
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Table 3-4. Results of Total Nitrogen Trend Analysis (2007–2016) 

Sampling Location Kendall’s Tau S Statistic  Sen’s slope p Alpha Trend 

S14 0.032 14.000 -0.014 0.696 0.05 None 

N25E -0.135 -73.000 -0.140 0.063 0.05 None 

N38 -0.018 -12.000 -0.025 0.805 0.05 None 

N46 -0.148 -80.000 -0.166 0.041 0.05 Decreasing 

Notes: 

Bold values are statistically significant. 

3.5 Phosphorus 
South Platte River total phosphorus data were evaluated to determine if any spatial or temporal 
trends are apparent.  

3.5.1 Phosphorus Longitudinal Patterns 

Figure 3-12 shows the sites arranged from upstream to downstream and reveals a pattern that is 
very similar to total nitrogen. Total phosphorus levels are relatively low at the upstream-most site 
(L01), but increase downstream of each WWTP discharge, especially at DOWN and SP-64. Unlike 
total nitrogen, phosphorus levels seem to attenuate with distance downstream of each WWTP 
discharge.  

 
Figure 3-12. Box-and-Whisker Plots Showing Total Phosphorus Levels in the South Platte River from 

Upstream (L01) to Downstream (SP-RD32.5) 
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3.5.2 Phosphorus Seasonal Patterns 

Figure 3-13 shows the seasonal pattern of total phosphorus levels in the South Platte River. 
Seasonal lows occur in June and highs occur in December. Flows in the South Platte River are 
typically highest in June due to spring runoff and lowest in December, suggesting that dilution plays a 
significant factor in total phosphorus levels. 

 
Figure 3-13. Box-and-Whisker Plots Showing Seasonal Total Phosphorus Levels in the South Platte River 

Results from all sites are included. 

3.5.3 Phosphorus Long-Term Trend Analysis 

Table 3-5 summarizes the results of the long-term trend analyses. Downstream of MWRD WWTP, 
total phosphorus levels appear to be decreasing slightly. 
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Table 3-5. Results of Total Phosphorus Trend Analysis (2007–2016)a 

Sampling Location Kendall’s Tau S Statistic  Sen’s Slope pb Alpha Trend 

L01 -0.133 -67.000 -0.001 0.079 0.05 None 

L04 -0.038 -25.000 0.000 0.588 0.05 None 

S14 0.028 12.000 -0.005 0.740 0.05 None 

N25E -0.095 -51.000 -0.007 0.196 0.05 None 

N38 -0.052 -34.000 -0.006 0.457 0.05 None 

N46 -0.091 12.000 -0.013 0.214 0.05 None 

SP-CC -0.289 -529.000 -0.055 < 0.0001 0.05 Decreasing 

SP-104 -0.141 -321.000 -0.006 0.003 0.05 Decreasing 

SP-124 -0.221 -859.000 -0.032 < 0.0001 0.05 Decreasing 

SP-RD8 -0.277 -1442.000 -0.027 < 0.0001 0.05 Decreasing 

SP-RD28 -0.288 -1122.000 -0.023 < 0.0001 0.05 Decreasing 

Notes: 

a. Except L01 and L04, period of record is 2009–2016. 

b. Bold values are statistically significant. 

3.6 Selenium  
South Platte River dissolved selenium data were evaluated to determine if any spatial or temporal 
trends are apparent.  

3.6.1 Selenium Longitudinal Patterns 

Figure 3-14 shows the sites arranged from upstream to downstream. Selenium was not detected in 
most samples collected at the upstream-most site (L01), but increases noticeably as the South 
Platte River passes through Englewood and Littleton. Selenium levels fluctuate moderately as the 
river passes through Denver, and then decrease slightly after the discharge from MWRD WWTP. The 
slight fluctuations in instream selenium levels might be related to discharges from small tributary 
streams.  



Water Quality Summary of the South Platte River Urban Corridor: 2007-2016 Section 3

 

 

 3-17

 

 
Figure 3-14. Box-and-Whisker Plots Showing Dissolved Selenium Levels in the South Platte River from 

Upstream (L01) to Downstream (SP-RD32.5) 

3.6.2 Selenium Seasonal Patterns 

Figure 3-15 shows the seasonal pattern of selenium levels in the South Platte River. Seasonal lows 
occur in June and highs occur in January. Flows in the South Platte River are typically highest in June 
due to spring runoff and lowest in January, suggesting that dilution plays a significant factor in 
selenium levels. 
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Figure 3-15. Box-and-Whisker Plots Showing Seasonal Dissolved Selenium Levels in the South Platte River 

Results from all sites are included. 

3.6.3 Selenium Long-Term Trend Analysis 

Table 3-6 summarizes the results of the long-term trend analyses; selenium levels are decreasing at 
some sites, and remain unchanged at others. 

 

Table 3-6. Results of Dissolved Selenium Trend Analysis (2007–2016) 

Sampling Location Kendall’s Tau S Statistic  Sen’s Slope p Alpha Trend 

L01 -0.469 -524.000 0.000 < 0.0001 0.05 Unchanging 

L04 -0.387 -706.000 -0.042 < 0.0001 0.05 Decreasing 

S14 -0.004 -2.000 0.020 0.979 0.05 None 

N38 -0.150 -64.000 -0.104 0.057 0.05 None 

N46 -0.164 -70.000 -0.106 0.037 0.05 Decreasing 

SP-CC -0.126 -178.000 -0.023 0.021 0.05 Decreasing 

SP-104 -0.023 -21.000 -0.011 0.722 0.05 None 

SP-124 0.004 4.000 -0.005 0.962 0.05 None 

SP-RD8 -0.093 -130.000 -0.013 0.091 0.05 None 
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Table 3-6. Results of Dissolved Selenium Trend Analysis (2007–2016) 

Sampling Location Kendall’s Tau S Statistic  Sen’s Slope p Alpha Trend 

SP-RD28 -0.123 -172.000 -0.015 0.025 0.05 Decreasing 

Notes: Bold values are statistically significant. 

3.7 Temperature 
Long-term continuous temperature data throughout Segment 14 was not available at the time of 
writing, but data from the two sites maintained by CWSD demonstrate that there are no exceedances 
of the acute daily maximum (DM) temperature or chronic maximum weekly average temperature 
(MWAT) standards at these locations. However, long-term monitoring in Segment 15 shows that the 
chronic stream temperature standard is regularly exceeded immediately downstream of the MWRD 
WWTP discharge during winter months. Particularly during early December, the MWAT at the South 
Platte River just above Clear Creek (roughly 1.2 miles downstream of outfalls) can exceed the 12.1-
degree Celsius (°C) wintertime standard by more than 4°C.  

There are less frequent, but still regular exceedances 3.5 miles downstream of the MWRD WWTP 
outfalls at 88th Avenue. By 104th Avenue (roughly 7 miles downstream), the wintertime MWAT 
values are usually below the 12.1°C wintertime standard, but there are still exceedances more than 
once in 3 years. The river is in full attainment of the chronic wintertime standard by 124th Avenue 
(roughly 11 miles downstream of outfalls). While most concerns are related to wintertime 
temperatures in Segment 15, note that there were MWAT and DM summertime exceedances (MWAT 
= 24.2°C, DM = 29.0°C) in July 2012 at sites in both Segments 15 and 1a. These exceedances are 
likely related to the extreme low flows during the 2012 drought, because there have been no 
summertime exceedances since those historically low flows. This pattern suggests a potential for 
future summer exceedances when droughts reoccur. 

Figures 3-16 and 3-17 show the South Platte River MWAT and DM, respectively.  
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Figure 3-16. South Platte River MWAT 
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Figure 3-17. South Platte River DM 

3.7.1 Temperature Long-Term Trend Analysis 

The period of record (2013–16) for temperature data was too short to conduct a meaningful trend 
analysis. 
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Section 4 

Discussion/Conclusions 
This section summarizes the general water quality trends observed in the South Platte River for each 
parameter from upstream to downstream, along with some discussion as to the potential causes of 
observed patterns. Seasonal and temporal trends during the 10-year time frame are also discussed.  

4.1 General Water Quality Trends 
The following provides an overview of the data analyzed for chloride, conductivity, E. coli, nitrogen, 
phosphorus, selenium and temperature:  

 Chloride: 

 Chloride is lowest at Chatfield and increases as it enters the Denver metropolitan area, 
plateauing around 115 parts per million (ppm). 

 Seasonally, chloride levels are highest in the winter months from December to April. This is 
likely due to runoff from deicing salts and lower amounts of water in the river itself to dilute 
these salts. 

 Summer chloride levels are low for the opposite reasons: less deicing salts and higher water 
levels from snowmelt and releases from the Chatfield Reservoir. 

 Analysis of the last 10 years of data indicates strong, increasing chloride trends at nearly all 
(9 out of 11) sampling sites. This pattern has been documented in many water bodies 
across the nation. 

 Conductivity: 

 Conductivity follows nearly the same pattern as chloride, but with considerably more 
variability. 

 Conductivity is lowest at the Chatfield Reservoir and rises as it enters the Denver 
metropolitan area, plateauing around 900 µS/cm. 

 Some variability may be due to some staggered sites being monitored by different 
organizations using different instruments. 

 Seasonally, conductivity levels are highest in the winter months from November to April. This 
is likely due to runoff from deicing salts and lower amounts of water in the river itself to 
dilute out these salts. 

 Summer conductivity levels are low for the opposite reasons: less deicing salts and higher 
water levels from snowmelt and releases from the Chatfield Reservoir. 

 Analysis of the last 10 years of data indicates increasing conductivity trends at only a few (4 
out of 17) sampling sites.  

 E. coli: 

 E. coli starts low at the release of the Chatfield Reservoir, which is expected because E. coli 
levels are generally lowest in non-moving bodies of water (e.g., lakes and reservoirs). 



Water Quality Summary of the South Platte River Urban Corridor: 2007-2016 Section 4

 

4-2 

 

 

 E. coli counts increase rapidly leaving the Chatfield Reservoir, and plateau around 650 
colony forming units (CFU) per 100 milliliters (mL). This is likely due to urban and natural 
influences. 

 Noticeable decreases in E. coli counts are seen downstream of SPWRP and Metro WWTP 
discharges. Effluents from these plants are disinfected and carry little E. coli bacteria. 

 E. coli levels tend to increase gradually though the dense, urban areas of Denver and 
decrease gradually as the South Platte flows through the less dense northern suburbs. 

 Seasonally, E. coli levels are highest in the warmer months from May to October. Warmer 
temperatures are more hospitable for E. coli activity. 

 The lowest levels seen in March and April are likely due to cooler temperatures and 
increasing river flows. 

 Analysis of the last 10 years of data indicates increasing E. coli trends at some (3 out of 11) 
sampling sites.  

 Nitrogen: 

 Nitrogen starts low at the Chatfield Reservoir, and increases after each WWTP. 

 There appears to be no significant decreases in nitrogen with increasing distance from the 
contributing wastewater plant. 

 The highest nitrogen levels are during winter months (December and January); the lowest 
are in June and July. Higher water flows from spring runoff and water releases from the 
Chatfield Reservoir play a significant factor in diluting out high nitrogen levels. 

 Analysis of the last 10 years of data indicates no clear nitrogen trends, except for one site 
out of four that showed a weak decreasing trend over time. 

  Phosphorus: 

 Similar to nitrogen, phosphorus starts low at the Chatfield Reservoir and increases after 
each WWTP. 

 Phosphorus decreases are more noticeable than nitrogen with increasing distance from the 
contributing wastewater plant. 

 The highest phosphorus levels were during winter months (December and March); the 
lowest were in June and July. Higher water flows from spring runoff and water releases from 
the Chatfield Reservoir play a significant factor in diluting out high phosphorus levels. 

 Analysis of the last 10 years of data indicates phosphorus decreasing slightly at the sites 
downstream of the MWRD WWTP. 

 Selenium: 

 Selenium starts low at the Chatfield Reservoir and increases rapidly just before the City of 
Denver boundary, and plateaus around 2.5 ppb.  

 Wastewater plants generally decrease the selenium levels by diluting in-river levels. 

 Some small tributaries are known selenium contributors into the South Platte River. 

 Selenium decreases after the MWRD WWTP to 2 ppb, and maintains that level until the last 
sampling location. 

 Selenium levels are highest in January and lowest in June, suggesting that spring runoff and 
summer releases from the Chatfield Reservoir play a significant factor in diluting selenium. 
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 Analysis of the last 10 years of data indicates selenium decreasing at some (4 out of 10) 
sample sites. 

 Temperature: 

 No exceedances in acute or chronic temperature standards at two upper Segment 14 sites 
monitored by CWSD. 

 The wintertime, chronic stream temperature standard is regularly exceeded immediately 
downstream of the MWRD WWTP in Segment 15. Full attainment is not achieved until 11 
miles downstream of the outfalls. 

 Summertime exceedances are much less common and may occur only during drought years. 
Extreme low flows during droughts may be more susceptible to temperature swings. 

 General: 

 The water coming from Chatfield contains the least concentration chemical or biological 
contaminants. 

 The urban and natural environments contribute mineral and biological contaminants into 
the river. 

 These contaminants do not increase indefinitely as the river travels through Denver. 
Contaminants tend to reach greatest concentrations at the upstream sampling sites, and 
plateau by the southern edge of the Denver metropolitan area. 

 Seasonally, minerals and nutrients are highest in the winter months and lowest in the 
summer. This indicates that increasing river flows in the summer play significant factors in 
diluting most of these contaminants. 

 E. coli generally follow the reverse pattern as mineral and nutrient contaminants. E. coli is 
highest in the warmer months because increasing temperatures and low flows are more 
favorable for E. coli activity. 

 Trends show chloride (and conductivity to a much lesser extent) increasing in the river 
during the last 10 years. 

 10-year trends for nutrients and E. coli are less definitive, except for phosphorus decreases 
downstream of the MWRD WWTP. 

4.2 Next Steps 
This Water Quality Report represents the first comprehensive water quality evaluation from 
SPCURE’s water quality sampling program. SPCURE intends to prepare an end-of-year water quality 
report for subsequent years. In future years, SPCURE will consider focusing on the following:  
 Align subsequent annual report analyses with WQCD’s water quality priorities, which were 

released in the Water Quality Roadmap (WQCD 2017a, b): 

 Ammonia 

 Cadmium 

 Arsenic 
 Correlate water column selenium data to EPA proposed criteria 

 Evaluate the impacts of tributaries on South Platte mainstem water quality 
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Appendix A: Water Quality Summary Statistics 
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Total Phosphorus (mg/L) 

Site Count Minimum Mean 50th Percentile 85th Percentile Maximum 

L01 130 0.01 0.05 0.04 0.05 0.90 

L04 142 0.02 0.27 0.15 0.52 2.50 

S29 265 0.03 0.13 0.10 0.19 1.80 

Evans 146 0.10 0.77 0.78 1.06 2.95 

S14 119 0.08 0.72 0.74 1.11 1.80 

N1 126 0.09 0.63 0.50 1.10 1.90 

N14 121 0.08 0.71 0.60 1.30 1.86 

N25E 122 0.05 0.73 0.64 1.28 1.80 

N38 138 0.08 0.61 0.61 1.00 1.40 

N46 129 0.02 0.63 0.62 0.99 1.44 

SP-64 321 0.03 0.33 0.27 0.53 2.05 

SP-CC 224 0.14 1.51 1.34 2.50 4.36 

SP-88 323 0.14 1.52 1.39 2.51 4.27 

SP-104 241 0.14 1.67 1.52 2.61 4.02 

SP-124 315 0.15 1.51 1.45 2.27 3.16 

SP-160 307 0.16 1.42 1.38 2.09 4.54 

SP-RD8 366 0.12 1.35 1.30 1.97 4.34 

SP-FTL 315 0.19 1.29 1.23 1.81 3.73 

SP-RD18 315 0.22 1.33 1.19 1.73 29.50 

SP-RD28 319 0.23 1.09 1.00 1.59 3.30 

SP-RD32.5 317 0.25 1.03 0.90 1.54 3.09 
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Total Nitrogen (mg/L)

Site Count Minimum Mean 50th Percentile 85th Percentile Maximum 

L01 52 0.10 0.78 0.59 0.99 2.90 

L04 55 0.47 4.14 3.03 7.77 13.96 

S29 218 0.00 1.97 1.93 3.10 5.61 

Evans 99 1.30 5.00 5.30 6.80 9.90 

S14 119 0.45 5.02 4.97 7.67 11.63 

N1 126 0.38 4.48 4.48 7.35 11.79 

N14 121 0.37 4.93 4.92 8.15 13.28 

N25E 121 0.33 5.03 5.14 8.14 12.30 

N38 138 0.37 4.33 4.41 6.71 10.53 

N46 129 0.35 4.57 4.58 6.84 10.42 

SP-64 82 1.00 5.13 4.65 6.70 27.10 

SP-CC 67 1.20 7.19 6.20 12.28 15.60 

SP-88 82 1.40 6.58 5.70 10.80 15.70 

SP-104 32 2.00 8.82 7.60 13.80 16.80 

SP-124 80 1.20 7.11 6.05 12.42 16.20 

SP-160 81 1.30 7.07 6.20 11.30 17.80 

SP-RD8 108 1.20 6.71 6.00 11.07 14.70 

SP-FTL 79 1.40 6.73 6.40 10.39 13.60 

SP-RD18 80 1.50 6.30 5.85 9.42 11.60 

SP-RD28 80 1.70 5.50 5.10 7.58 11.60 

SP-RD32.5 80 1.70 5.14 4.90 7.09 11.20 
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Chloride (mg/L) 
Site Count Minimum Mean 50th Percentile 85th Percentile Maximum 

L01 139 10 39 38 50 92 

L04 152 16 78 73 114 241 

S29 131 18 96 44 135 315 

Evans 167 13 93 78 145 364 

S14 131 21 97 49 142 302 

N1 140 15 96 52 138 313 

N14 134 16 100 45 159 295 

N25E 190 22 102 65 161 301 

N38 166 21 106 73 153 278 

N46 148 28 127 104 272 394 

SP-64 233 32 165 149 260 546 

SP-CC 231 37 122 114 162 501 

SP-88 233 20.1 117 110 163 569 

SP-104 194 19.5 117 111 157 543 

SP-124 230 22.7 116 111 151 567 

SP-160 221 26.7 120 114 150 721 

SP-RD8 233 33.7 119 114 156 420 

SP-FTL 232 35.5 121 117 159 465 

SP-RD18 231 38.2 122 116 155 538 

SP-RD28 234 40 121 116 154 392 

SP-RD32.5 233 40.8 121 117 155 417 
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Conductivity (µS/cm) 
Site Count Mean 50th Percentile 85th Percentile Maximum 

L01 223 387 377 462 911 

L04 237 608 583 873 1317 

S29 131 851 868 1225 1854 

Evans 72 737 641 1107 1520 

S14 136 867 901 1219 1673 

N1 141 835 885 1187 1767 

N14 135 873 936 1259 1745 

N25E 517 784 764 1153 1890 

N38 169 913 939 1263 1789 

N46 145 986 1009 1407 1925 

SP-64 260 1141 1081 1705 3520 

SP-CC 232 926 943 1131 1893 

SP-88 260 867 910 1137 2144 

SP-104 198 897 932 1128 2143 

SP-124 256 866 911 1086 1935 

SP-160 247 887 938 1091 1889 

SP-RD8 260 893 940 1100 1853 

SP-FTL 258 922 968 1136 1819 

SP-RD18 256 930 979 1138 1949 

SP-RD28 260 943 989 1147 1721 

SP-RD32.5 258 960 993 1168 1855 
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Dissolved Selenium (mg/L) 

Site Count Minimum Mean 50th Percentile 85th Percentile Maximum 

L01 222 0.42 1.88 1.00 1.00 10.00 

L04 236 0.55 2.28 1.05 3.00 10.00 

S29 358 0.40 2.76 2.42 5.00 10.00 

Evans 240 0.50 2.41 2.20 3.52 6.50 

S14 124 0.75 2.78 2.30 5.00 10.00 

N1 52 0.80 2.96 2.57 4.64 10.00 

N14 120 0.60 2.65 2.26 4.53 10.00 

N25E 54 0.55 2.82 2.50 4.31 10.00 

N38 119 0.88 2.80 2.40 4.45 10.00 

N46 119 0.84 2.82 2.30 4.63 10.00 

SP-64 181 1.00 2.62 2.50 3.60 7.70 

SP-CC 197 1.00 2.35 2.30 3.00 5.40 

SP-88 201 1.00 2.09 2.10 2.70 3.90 

SP-104 161 1.00 2.00 2.00 2.50 5.00 

SP-124 178 1.00 1.90 1.90 2.40 3.40 

SP-160 168 1.00 1.90 1.90 2.40 3.50 

SP-RD8 199 1.00 1.86 1.90 2.30 4.00 

SP-FTL 200 1.00 2.04 2.00 2.60 6.10 

SP-RD18 180 1.00 2.06 2.00 2.60 3.50 

SP-RD28 201 1.00 1.98 2.00 2.50 3.20 

SP-RD32.5 201 1.00 1.96 2.00 2.50 3.20 
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Appendix B: 2017 Round Robin Summary 

2017 ROUND ROBIN: 
 
 Six SPCURE entities participated: Centennial Water and Sanitation District, City of Aurora, City of 

Thornton, Denver Environmental Health, Metro Wastewater Reclamation District, and Suncor 
Energy. 

 Tested for Nitrate-N, and Chloride, and pH. 

 Excellent precision between the labs on Nitrate-N. Relative Percent Differences (RSD) of all labs 
within 10% of the group average. 

 Good precision on Chloride. Five of the labs were within 5% RSD of their group average. One lab 
reported significantly lower than the others. May be due to differences in analytical methods. 

 Fair to low precision on pH. No lab analyzed within ±0.2 of the average pH for one of the blind 
sample. A variety of factors may be responsible, likely but not limited to lack of adequate 
buffering, temperature differences, and exceedances in hold times. 

 Further Round Robin testing for Nitrate-N and chloride not needed. pH retests recommended 
with changes to sample preparation and analysis to address issues identified above. 

 

 

 

 

 




