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Executive Summary

Water-quality monitoring in Northern Colorado Plateau Network parks is made possible through 
partnerships between the National Park Service’s Inventory and Monitoring Program, individual 
park units, the U.S. Geological Survey, and the State of Utah’s Division of Water Quality. This 
report evaluates data from 916 site visits made at 47 diff erent locations on NCPN streams and 
rivers in 8 NCPN park units between January 1, 2005 and July 31, 2007. Evaluation of water-qual-
ity parameters relative to state water-quality criteria indicated that 180 (19.7%) site visits exceeded 
state water-quality criteria for one or more parameters. While some exceedances were reoccur-
ring and may have been caused by human activities in the watersheds, many were due to naturally 
occurring conditions characteristic of the geographic setting. The most common exceedances, in 
order of abundance, were due to elevated nutrients, low dissolved oxygen, elevated trace metals, 
elevated total dissolved solids, elevated temperature, elevated pH, and elevated bacteria (E. coli) 
(see fi gures). In general, water-quality parameters fell within expected ranges for the sites relative 
to historical results. That is, sites that did not meet water-quality criteria still did not, and sites 
that did meet water-quality criteria continued to meet water-quality criteria. Water bodies whose 
natural conditions preclude their meeting assigned water-quality standards could be re-evaluated 
with respect to natural conditions and their assigned designated-use class.

Nutrients 
31%

Dissolved solids
25%

Low oxygen
20%

Trace metals
10%

Temperature
6%

pH
4%

E. coli
4%

The stacked bar from above, expanded in pie-chart form here, illustrates the most common water 
quality exceedances in NCPN parks, 2005–2007.

No criteria violations
80%             

Nutrients  6%
Temperature 1%
Dissolved solids 2%
pH 1%
Low oxygen 5%
E. coli 1%
Trace metals 4%

Criteria violations
 20%

Percentage of site visits that had water-quality criteria violations and cause of violation at selected 
sites sampled in NCPN park units, 2005–2007.



xii     Water Quality Monitoring in the Northern Colorado Plateau Network, 2005–2007

The NCPN water quality monitoring program achieved the following milestones in 2007:

1) Petitioned Utah Division of Water Quality to upgrade classifi cation of North Fork Virgin 
River from secondary-contact to primary-contact recreation. Reclassifi cation pending.

2) Utah Division of Water Quality removed North Creek from 303(d) list of impaired water bod-
ies in 2007. 

3) Completed peer review of water-quality protocols, December 2007.
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1.1  Background
The National Park Service’s Inventory and Moni-
toring Program is designed to provide park man-
agers with information they need to perform sci-
ence-based management of natural resources. 
Under the program, 32 networks of parks in 
geographic proximity and with similar ecologi-
cal processes have been organized to support the 
development of integrated park natural resource 
inventory and monitoring programs and other 
strategic stewardship actions. The program is 
structured around the inventory and monitoring 
of park “vital signs”—chemical, biological, and 
physical factors that determine the health of park 
ecosystems. 

Servicewide goals for vital-signs monitoring in-
clude the following:

1. Determine status and trends in selected 
indicators of the condition of park ecosys-
tems, in order to allow managers to make 
better-informed decisions and to work more 
eff ectively with other agencies and individu-
als for the benefi t of park resources; 

2. Provide early warning of abnormal condi-
tions of selected resources to help managers 
develop eff ective mitigation measures and 
reduce costs of management; 

3. Provide data that will help managers to 
better understand the dynamic nature and 
condition of park ecosystems, and provide 
reference points for comparisons with other 
altered environments;

4. Provide data that will help managers to meet 
certain legal and Congressional mandates 
related to natural resource protection and 
visitor enjoyment; and

5. Provide a means of measuring progress 
toward performance goals.

The Northern Colorado Plateau Network (NCPN) 
consists of 16 park units in Utah, Colorado, Ari-
zona, and Wyoming (Figure 1.1). Through com-
prehensive scoping processes, water quality and 
quantity were identifi ed as vital signs that should 
be monitored. The water-dependent ecosystems in 
these unique landscapes are protected by the Na-
tional Park Service (NPS) Organic Act, NPS Man-
agement Policies, and the Clean Water Act (CWA). 

Under authority of the U.S. Environmental Pro-
tection Agency (EPA), U.S. states have developed 
a regulatory system under the CWA that provides 
for specifi c concentrations or measures for water-
quality constituents that protect a class of uses. 
The protected uses vary by state, but generally 
include irrigated agriculture, domestic water sup-
ply, cold-water aquatic life, warm-water aquatic 
life, water-based recreation, and livestock wa-
tering. Pristine and high-quality water bodies in 
national parks are further protected by the NPS 
Organic Act, NPS Management Policies, and the 
antidegradation provision of the CWA.

1.1.1  Program justifi cation

In order to mitigate past and future threats to 
park water resources, managers need objective 
information on status and trends in surface-water 
quality and quantity. 

1.1.2  NPS Management Policies

Section 4.3.6 of NPS Management Policies sets 
forth expectations for park managers regarding 
water resources (NPS 2006):

The pollution of surface waters and 
groundwaters by both point and non-
point sources can impair the natural 
functioning of aquatic and terrestrial 
ecosystems and diminish the utility of 
park waters for visitor use and enjoy-
ment. The Service will determine the 
quality of park surface and groundwater 
resources and avoid, whenever possible, 
the pollution of park waters by human 
activities occurring within and outside 
the parks. The Service will

a) work with appropriate governmen-
tal bodies to obtain the highest possible 
standards available under the Clean Wa-
ter Act for the protection for park wa-
ters; 

b) take all necessary actions to main-
tain or restore the quality of surface wa-
ters and groundwaters within the parks 
consistent with the Clean Water Act and 
all other applicable Federal, State, and 
local laws and regulations; and 

c) enter into agreements with other 

1  Introduction
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Figure 1.1. Northern Colorado Plateau Network parks and park units monitored, 2005–2007.



Chapter 1: Introduction     3

agencies and governing bodies, as ap-
propriate, to secure their cooperation in 
maintaining or restoring the quality of 
park water resources. 

1.1.3  Long-term monitoring objectives

Measurable objectives of this long-term monitor-
ing program focus on status and trends in water-
quality parameters, and include the following: 

a) Establish range and variability of water-qual-
ity parameters under base fl ow conditions as 
they vary with seasonal and climatic condi-
tions using descriptive statistics.

b) Determine status and trends in selected 
water-quality parameters as a function of 
fl ow, season, and climatic conditions, using 
trend-analysis techniques.

c) Compare water-quality data against state 
criteria for acute and chronic exceedance on 
a monthly basis. 

d) Analyze long-term data for designation 
as Outstanding Natural Resource Waters 
(ONRW). 

e) Determine point and nonpoint sources of 
pollution within watersheds via association 
with ancillary data or knowledge of land-
management practices or activities in the 
watersheds. 

1.1.4  Management outcomes

The knowledge gained by achieving the measur-
able objectives (see Section 1.2) will be used to 
evaluate and report on the condition of water 
bodies in NCPN park units. Additionally, it can 
be used to inform management of water resourc-
es in order to:

a) Maintain waters that vary within their natu-
ral chemical and biological ranges and meet 
applicable federal and state water-quality 
criteria. 
Justifi cation: Waters that vary within their 
natural ranges can typically support healthy 
aquatic ecosystems and most benefi cial uses.

b) Improve water quality of impaired waters. 
Justifi cation: The NPS GPRA goal is that 
99.3% of streams and rivers managed by the 
NPS will meet state and federal water-quality 
standards. 

c) Demonstrate and maintain high water qual-
ity where it exists. 
Justifi cation: The antidegradation provision of 
the Clean Water Act specifi es that high-quality 
waters will be maintained (EPA 2006; section 
303). 

1.2  Report Scope and Objectives
This is the fi rst in a series of annual reports on ac-
tivities and results of the NCPN stream and river 
water-quality monitoring program. It focuses on 
sites monitored by the NCPN and selected sites 
monitored by cooperating hydrologists and agen-
cies working in and near NCPN parks. Although 
long-term data records exist for some of these 
sites, the period considered in this report is from 
January 1, 2005 through the most current avail-
able record for each site in the NCPN water-qual-
ity database as of October 1, 2007. 

NOTE: Not all site data collected during this period 
are available for analysis or entered in the NCPN 
water-quality database. For example, site visits 
were made at Natural Bridges NM and Hoven-
weep NM during this period, but the data were not 
available at the time of writing. Those data will be 
included in the next annual report. 

The objectives of this report are (1) to evaluate 
water-quality criteria exceedances, and (2) to 
provide descriptive statistics for the time period 
specifi ed. A more comprehensive report on trends 
will be made in the fourth year of monitoring, 
after the third year of monitoring data has been 
compiled. At that time, the entire data record will 
be considered in analysis. 
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2.1  Study Areas
The target population is a subset of potential day-
time water-quality measurements in perennial 
streams and rivers, selected through a judgmental 
or targeted process involving the participation of 
park resource managers, NCPN staff , U.S. Geo-
logical Survey (USGS) staff , and other water-
quality specialists (O’Dell et al. 2005; Thoma et al. 
2007). 

Specifi c water sources were selected based on the 
following hierarchy: 

a) 303(d)-listed waters, where previous sam-
pling indicated that one or more parameters 
regularly approached or exceeded criteria or 
recommended levels.

b) Waters with demonstrated threat levels, 
where an analysis of available data indi-
cated that measured conditions regularly 
approached or exceeded criteria or recom-
mended levels, but where the frequency of 
exceedance or the quality of the data did not 
support a 303(d) listing.

c) Data gaps: Waters identifi ed as important, 
but where little or no water-quality informa-
tion existed.

d) Waters of management concern, where 
past sampling may not have indicated 
constituent values of concern, but where 
anthropogenic activities indicated that con-
tamination was a signifi cant threat.

e) Other perennial waters with no specifi c 
threat. 

Perennial waters were preferentially selected over 
ephemeral or seasonal water sources because 
they support year-round ecological process and 
function and have established criteria that allow 
monitoring for CWA compliance. Forty-seven 
sites in eight NCPN units were sampled between 
January 1, 2005 and July 31, 2007 (see Figure 1.1 
and Appendix A).

2.2  Laboratory and Field Methods
Approximately 30 parameters were measured 
for each site visit. The core parameters, or those 
measured in the fi eld, included dissolved oxygen, 
pH, temperature, conductivity, and fl ow. Other 

parameters measured in the laboratory from sam-
ples collected in the fi eld fell into general catego-
ries, including metals, major ions, total chemistry, 
and bacteria. 

Laboratory analytical methods are discussed in 
detail in SOPs 11–13 of the NCPN water-quality 
monitoring protocol. The NCPN ensures com-
parability of the laboratory data created by this 
monitoring program by using USGS National 
Water-Quality Laboratory (NWQL) methods 
for Colorado parks (SOP 12), and EPA standard 
methods or methods outlined in Standard Meth-
ods for Analysis of Water and Wastewater for 
Utah parks (APHA, 1998; SOP 13). More detail 
regarding the quality-control process for NWQL 
and the Utah Environmental Laboratory (which 
includes the Water-Quality Laboratory) is pro-
vided in SOP 7, Appendices A and B. 

Field methods used to collect data for this report 
are outlined in the NCPN Standard Operating 
Procedures (SOPs) for Water Quality (Thoma et 
al. 2007). Specifi cally, SOPs 3–11 outline the tech-
niques for measurement of core parameters and 
sample collection and handling in the fi eld. 

2.3  Partnerships
The water-quality monitoring program is a col-
laborative venture between the NCPN, Black 
Canyon of the Gunnison National Park (BLCA), 
Curecanti National Recreation Area (CURE), the 
Southeast Utah Group (SEUG), the USGS, and 
the Utah Division of Water Quality (UDWQ). 
NCPN and SEUG staff  conduct fi eld work and 
deliver samples to the Utah Department of En-
vironmental Quality (UDEQ) Laboratory ac-
cording to a partnership agreement between the 
NPS and UDWQ. BLCA and CURE conduct fi eld 
work and have laboratory analysis conducted at 
the National Water Quality Laboratory (NWQL) 
in Lakewood, Colorado, via agreements with the 
USGS. Dinosaur National Monument (DINO) 
sites are visited by USGS staff , who deliver sam-
ples to the NWQL for laboratory analysis. Other 
nearby sites (outside park boundaries) that are 
routinely monitored by the states of Colorado and 
Utah are also considered. Regardless of which 
entity does fi eld work or laboratory analysis, the 
data are stewarded through the NCPN database, 
which was used for this analysis. 

2  Methods
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2.4  Understanding Water-Quality 
Data and Criteria

The sampling methodology used in the NCPN 
water-quality monitoring program has implica-
tions in data interpretation for management. 
Monthly grab samples represent conditions at the 
point and time of sampling; they do not represent 
the condition of the entire water body, spatially 
or temporally. Samples are routinely collected 
several times per year in order to build a database 
that represents the range of conditions that occur, 
with a focus on base fl ow conditions. Thus, rare 
and short-term events are often not captured.

For a single parameter, water-quality criteria are 
written for potential eff ects of both chronic expo-
sure over an extended period of time (months), 
or for acute exposure over a short period of time 
(hours or days). Permitted levels are much lower 
for chronic exposure than for acute exposure. 
Criteria for chronic exposure are not directly 
comparable to the results obtained from a one-
time monthly grab sample. From a compliance 
standpoint, the acute instantaneous criteria aff ord 
the only direct comparison for such data. How-
ever, from a resource-conservation standpoint, 
instantaneous grab-sample data, when compared 
against more stringent chronic criteria, can pro-
vide a means of early warning and an indication 
of a problem that may require more attention. 
For these reasons, both chronic and acute criteria 
were evaluated in this report. 

When criteria for a parameter diff er by designated 
benefi cial use or within a use class by aquatic-life 
stage, the more stringent standard value is used as 
the basis for comparison in this report. The goal 
is to provide advance warning of an impending 
problem before it becomes severe. 

The State of Utah does not have criteria for total 
phosphorus (Tom Toole, pers. comm. 12/20/07). 
Rather, the value of 0.05 mg/L is used as an in-
dication of impairment when dissolved oxygen 
concentrations are also low. Phosphorus concen-
trations above 0.05 mg/L indicate that further as-
sessment is warranted, in the form of corroborat-
ing evidence that eutrophication is a problem at 
sites with high total phosphorus. Corroborating 
evidence may include other chemical parameter 
values associated with eutrophication, as well as 
supporting bioassessments.

The National Park Service does not have regula-
tory authority over waters in U.S. states, or even 
the authority to evaluate benefi cial designated 
use. For that reason, this report compares water-
quality data to benefi cial designated use criteria 
without stating whether a benefi cial designated 
use was attained. Those designations are left to 
states, in their triennial 305(b) reports to con-
gress. However, the NPS participates with states 
in collecting data used in the protection of water 
bodies under state jurisdiction. 
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3.1  Arches National Park
Four of seven sites monitored in Arches National 
Park (ARCH) during the period covered by this 
report had no water-quality exceedances or indi-
cation of impairment. These sites included Fresh-
water Spring in Salt Wash, Sleepy Hollow Spring, 
(D-24-21)20CAD-S1, and (D-23-22)47CAB-S1. 
The latter two are sites sampled by the Utah Divi-
sion of Water Quality. Three of seven sites sam-
pled had State of Utah water-quality exceedances 
(Table 3.1, Figure 3.1). The following discussion 
focuses only on sites that had exceedances.

3.1.1  Courthouse Wash 

Near its confl uence with the Colorado River, 
Courthouse Wash had exceedances for dissolved 
oxygen (DO), total phosphorus, and temperature 
for 8%, 50%, and 8% of site visits, respectively. 
The DO exceedances were below the four-day 
average standard value for warm-water game fi sh. 
Total phosphorus was greater than the indication 
for impairment for secondary-contact recreation 
and early life stages of warm-water game fi sh. 
Temperature exceeded the one-day average for 
warm-water game fi sh. 

3.1.2  Upper Courthouse Wash

There were exceedances for DO and temperature 
near the west boundary, where Courthouse Wash 
enters the park, for 7% of site visits. The DO ex-
ceedances were below the minimum standard 
value for warm-water game fi sh. Temperature ex-
ceeded the one-day average for warm-water game 
fi sh. Sampling at this site was only conducted a 
few times, and has been discontinued.

3.1.3  Salt Wash at Wolfe Ranch

Salt Wash at Wolfe Ranch had exceedances for 
DO, total phosphorus, and total dissolved solids 
for 9%, 30%, and 82% of site visits, respectively. 
Dissolved oxygen concentrations were below the 
one-day average for early aquatic life stages. To-
tal phosphorus was greater than the indication 
for impairment for secondary-contact recreation 
and early life stages of warm-water game fi sh. To-
tal dissolved solids were greater than the maxi-
mum allowed for agricultural uses.

3.1.4  Discussion

Dissolved oxygen concentrations measured as 
below criteria typically occur in summer, during 

Table 3.1. Exceedances of water-quality standards established by the State of Utah for surface 
water-quality sites sampled in Arches National Park, 2005–2007.

Site Ex
ce

ed
an

ce
s

V
is

it
s

%
 v

is
it

s 
ex

ce
ed

ed
 

st
an

da
rd

Constituent
Use 
code Standard Units

Courthouse Wash (near 
Moab, UT)

2 24 8% Dissolved oxygen 3B 6 mg/l

3 6 50% Phosphorus, Total (as P) - SW 2B, 3B 0.05 mg/l

2 24 8% Temperature, Water 3B 27 deg C

Upper Courthouse Wash 
(near park boundary)

1 7 14% Dissolved oxygen 3B 4 mg/l

2 7 29% Temperature, Water 3B 27 deg C

Salt Wash at Wolfe Ranch 2 23 9% Dissolved oxygen 3B 5 mg/l

3 10 30% Phosphorus, Total (as P) - SW 2B, 3B 0.05 mg/l

18 22 82% Total dissolved solids 4 1,200 mg/l
Use codes: 2B = secondary-contact recreation; 3B = warm-water game fi sh; 4 = agricultural uses

3  Results, Discussion, and Management 
Implications
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Figure 3.1. Water-quality sites sampled in Arches National Park, 2005–2007.
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low-fl ow conditions when water temperatures are 
high and surface fl ow is low, resulting in stagnant 
pools. Decomposition of organic matter depletes 
oxygen, and warm water reduces the amount of 
oxygen that can remain dissolved. High water 
temperatures are expected in unshaded reaches 
during summer periods of low fl ow. Dissolved 
solids likely have a geologic origin, as there are 
few human activities near Salt Wash. These results 
are consistent with 10 years of sampling in ARCH 
described by Schelz and Moran (2004).

Phosphorus levels above the indication for im-
pairment should be evaluated in consideration 
of commensurate DO concentrations and in 
light of surrounding land uses, potential geo-
logic sources, and seasonal fl ow patterns. The 
Courthouse Wash sample site near Moab, Utah, 
is approximately 1 km upstream from the park’s 
southern boundary (see Figure 3.1), and the wash 
fl ows into the Colorado River a few hundred me-
ters beyond this boundary. Courthouse Wash, 
though a perennial pool at the sample site, is an 
intermittent stream; there is commonly fl ow into 
the sampling pool and for several hundred meters 
upstream from the site. In springtime, the wash 
commonly has low fl ow for its entire 10–15-mile 
length through ARCH, but occasionally fl ows 
high after large rain events. These events usually 
happen a few times per year, usually in late sum-
mer or fall. 

There is no off -highway vehicle (OHV) use per-
mitted in the immediate area around the Court-
house Wash sample site, and only once every 
several years does a cow trespass there. Trespass 
cattle and, to a lesser extent, trespass OHVs have 
been common in Courthouse Wash generally, but 
have usually accessed the wash at its entrance to 
the park, more than 10 miles upstream from this 
sample site. There is OHV use and cattle grazing 
in the headwaters at least 20 miles upstream, but 
this lower part of the stream only fl ows after large 
rain events.

A causal relationship between land use and total 
phosphorus in Courthouse Wash is diffi  cult to as-
certain. However, before assuming that a geologic 
source is responsible for the high phosphorus, a 
more careful evaluation of phosphorus levels, 
fl ow, and DO is necessary. Antecedent fl ows in-
ferred from weather stations at the ARCH visitor 
center and the weather station at the Canyonlands 
Field airport, near the headwaters of Courthouse 
Wash, will be useful in this respect. 

Another action that might help us to discern the 

source of phosphorus in Courthouse Wash would 
be to re-initiate water-quality monitoring at Up-
per Courthouse Wash. Results from the upper and 
lower sites could then be evaluated for increases 
in total phosphorus in the downstream direction, 
which might indicate a source in the park.

3.1.5  Management implications

Many of the standard exceedances for water bod-
ies in ARCH are likely due to naturally occurring 
conditions, and result from the application of use 
designations to water bodies in ARCH that are 
better suited to perennial fl ows than to the inter-
mittent fl ow commonly observed in the park dur-
ing the summer. Additionally, the presence of salt-
bearing geologic layers near the surface results in 
unique conditions that may allow the exemption 
of Salt Wash from total dissolved solids (TDS) 
criteria. In cooperation with the State of Utah, 
a thorough evaluation of Salt Wash with respect 
to its assigned designated benefi cial use and geo-
logic setting should be made using a longer data 
record. Depending on the outcome of the inves-
tigation, the water body could be reclassifi ed to 
a diff erent designated benefi cial use, or could be 
considered for site-specifi c criteria based on the 
90th percentile of historical observations. In fact, 
most of the sites in ARCH are good candidates 
for these considerations because of the unique 
geologic setting and predominantly intermittent 
streams that may contribute constituent loads 
that are naturally elevated and persistently exceed 
criteria. The Outstanding Natural Resource Wa-
ters (ONRW) provision of the Clean Water Act 
may provide a means of establishing water-qual-
ity criteria specifi c to this setting.

The sample site at Upper Courthouse Wash is just 
outside the fence delineating the ARCH bound-
ary. It is not clear if the fence is actually on the 
property boundary (Mary Moran, pers. comm.), 
and seasonal OHV and cattle use at the site is evi-
dent. The fence was erected in 2003, to address 
ongoing issues of cattle and, to a lesser extent, 
OHV trespass into the park in this area. Most of 
the cattle trespass events into the Courthouse 
Wash drainage originated in this area. The fence 
has successfully excluded almost all OHV tres-
pass, and lowered the frequency of cattle tres-
pass events to approximately one event per year 
or less. The most common entry point was at a 
fl ood fence across the wash a few hundred meters 
downstream from the sample site. A fl ood event 
in May 2004 piled enough debris against the fl ood 
fence that at least 38 cattle were able to walk over 
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the debris and into the park. In early 2006, a few 
motorcyclists swung the fence out of the way and 
penetrated several miles down Courthouse Wash. 
To further minimize these trespass events, park 
resource management staff  who measure fl ow at 
this site each month have been checking the fence 
condition and reporting problems to rangers for 
the last few years.

3.2  Black Canyon of the Gunnison 
National Park

The Gunnison River below the Gunnison Tunnel 
had no water-quality exceedances during the pe-
riod covered by this report. Two other sites had 
State of Colorado water-quality exceedances (Ta-
ble 3.2, Figure 3.2). Only a few samples were col-
lected and analyzed from Red Rock Creek dur-
ing this period. The following discussion focuses 
only on sites that had exceedances.

3.2.1  Red Rock Canyon at mouth near 
Montrose, Colorado

At its mouth near Montrose, Red Rock Can-
yon had exceedances for dissolved selenium for 
100% of site visits. Dissolved selenium exceeded 
the chronic and acute standard for warm-water 
aquatic life for all three site visits. 

3.2.2  Red Rock Canyon near the NPS 
boundary near Montrose, Colorado

Near the NPS boundary near Montrose, Red 
Rock Canyon had exceedances for E. coli, sele-
nium, and dissolved manganese for 80%, 100%, 

and 50% of site visits, respectively. E. coli exceed-
ed the standard for primary-contact recreation. 
Dissolved selenium exceeded the chronic and 
acute standard for warm-water aquatic life for all 
four site visits. Manganese occasionally exceeded 
the standard for drinking-water supply, which at 
50 ug/L, is set for color and staining. The EPA’s 
300-ug/L human-health advisory level was not 
exceeded. No drinking water intakes occur with-
in the park.

3.2.3  Discussion

Although selenium and manganese weather 
naturally from bedrock and soils in the drain-
age, statewide debate exists about the impact of 
irrigation on this weathering. The majority of 
Red Rock Creek’s discharge is return fl ow from 
an upstream irrigation headgate. The concentra-
tion of manganese in these water bodies does not 
exceed criteria for aquatic life, and the drinking-
water standard is for color and staining—not hu-
man health. Because there are no drinking-water 
intakes and the concentrations do not exceed hu-
man-health criteria, these concentrations are not 
problematic. Infrequent bacteria exceedances are 
not uncommon and could be due to wildlife, do-
mestic animals, or human sources. 

3.2.4  Management implications

As long as no drinking-water sources exist on the 
water bodies, it may be possible and logical to re-
quest exemptions or site-specifi c manganese cri-
teria if suffi  cient evidence exists to make a strong 
case for naturally occurring manganese concen-

Table 3.2. Exceedances of water-quality standards established by the State of Colorado for surface 
water-quality sites sampled in Black Canyon of the Gunnison National Park, 2005–2007. 

Site Ex
ce

ed
an

ce
s

V
is

it
s

%
 v

is
it

s 
ex

ce
ed

ed
 

st
an

da
rd

Constituent
Use 
code Standard Units

Red Rock Canyon at mouth near 
Montrose, CO

3 3 100% Selenium, Dissolved 19 4.6 (chronic) ug/l

3 3 100% Selenium, Dissolved 19 18.4 (acute) ug/l

Red Rock Canyon near NPS 
boundary near Montrose, CO

4 5 80% E. coli
primary 
contact

126
cfu/100 

mL

4 4 100% Selenium, Dissolved 19 4.6 (chronic) ug/l

4 4 100% Selenium, Dissolved 19 18.4 (acute) ug/l

2 4 50% Manganese, Dissolved 50 50 ug/l
Use codes: 19 = aquatic life warm-water class 2 (similar to class 1 but recognized as impaired); 50 = drinking-water supply
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Figure 3.2. Water-quality sites sampled in Black Canyon of the Gunnison National Park, 
2005–2007.
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trations that exceed criteria. Such a change would 
not improve water quality, but would make ac-
counting for exceedances more straightforward. 

Selenium exceedances in Red Rock Canyon have 
been documented, and the tributary is included 
on the 303(d) list of impaired waters in Colorado. 
Selenium exceedances are ubiquitous throughout 
the Grand Valley, and Red Rock Creek is no ex-
ception. Given the heterogeneity of naturally oc-
curring E. coli in aquatic systems, the frequency 
of monitoring and number of exceedances for 
the time period does not warrant management 
action, but continued monitoring at these sites is 
justifi ed.

3.3  Bryce Canyon National Park
There were no State of Utah water-quality ex-
ceedances measured in Bryce Canyon National 
Park during the monitoring period covered in 
this report (Figure 3.3). However, there were oc-
casional signs of cattle trespass in the riparian 
corridor. 

3.3.1  Discussion

In part, Sheep and Yellow creeks were included 
in the NCPN monitoring plan because there are 
segments of the Paria River on the State of Utah’s 
303(d) list of impaired water bodies for total dis-
solved solids. Although TDS exceedances are 
common on these streams below the park bound-
ary (Judd and Adams 2006), there were no ex-
ceedances observed at the park boundary during 
this period of sampling. 

3.3.2  Management implications

During monthly monitoring visits, cattle were oc-
casionally observed in the park along the riparian 
corridors of Sheep and Yellow creeks. Some were 
herded out of the park at the time of sampling, 
and both resource-management and law-enforce-
ment personnel were alerted to their presence. 
After the fence was repaired on Sheep Creek in 
summer 2007, no other trespass cattle, nor sign 
of them, were observed in the park along Sheep 
Creek. In September 2007, a fl ood destroyed the 
boundary fence at Yellow Creek; this fence was 
still down as of December 2007. Repairing the 
fence could mitigate potential impacts caused 
by trespass cattle in the biologically rich riparian 
area along the stream. 

3.4  Canyonlands National Park
Three of 12 sites monitored in Canyonlands Na-
tional Park (CANY) during the period covered 
by this report had no water-quality exceedances. 
Those sites included Little Spring Canyon Creek, 
Loop Spring, and Maze Overlook Spring. Nine of 
12 sites sampled during the period covered in this 
report had State of Utah water-quality exceed-
ances (Table 3.4, Figure 3.4) or indication of im-
pairment. Between 1 and 15 site visits were made 
at these sites during the evaluation period. The 
following discussion focuses only on sites that 
had exceedances. 

3.4.1  Chocolate Drops Spring

Chocolate Drops Spring, in the Maze district, 
had a single exceedance for dissolved oxygen in 
July 2005, representing just 10% of site visits. The 
DO concentration was less than the standard for 
warm-water non-game fi sh.

3.4.2  Horseshoe Canyon

Horseshoe Canyon had exceedances for dis-
solved oxygen and indication for impairment due 
to total phosphorus for 25% of site visits. The 
DO concentration was less than the standard for 
warm-water non-game fi sh. The total phospho-
rus concentration was greater than the indication 
for impairment for secondary-contact recreation. 
The DO exceedances were in August and Sep-
tember 2005; the phosphorus exceedance was in 
May 2006.

3.4.3  Cave Spring

Cave Spring exceeded the indication for impair-
ment for total phosphorus for 38% of site visits. 
Total phosphorus concentrations were greater 
than the indication for impairment for warm-wa-
ter game fi sh. 

3.4.4  Salt Creek near Crescent Arch

Salt Creek near Crescent Arch had exceedances 
for dissolved oxygen and an indication for im-
pairment for total phosphorus. The DO concen-
tration was less than the standard for warm-wa-
ter game fi sh for 40% of site visits, and less than 
the standard for warm-water game fi sh early life 
stages for 33% of site visits. The total phosphorus 
concentration was greater than the indication for 
impairment for secondary-contact recreation and 
warm-water game fi sh for 33% of site visits.
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Figure 3.3. Water-quality sites sampled in Bryce Canyon National Park, 2005–2007.
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Table 3.4. Exceedances of water-quality standards established by the State of Utah for surface water-
quality sites sampled in Canyonlands National Park, 2005–2007.

Site Ex
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Constituent
Use 

code1 Standard Units
Chocolate Drops Spring (Maze) 1 10 10% Dissolved oxygen 3C 3 mg/l

Horseshoe Canyon (0.3 mi above 
confl uence with Water Canyon)

2 8 25% Dissolved oxygen 3C 3 mg/l

1 4 25% Phosphorus, Total (as P) - SW 2B 0.05 mg/l

Cave Spring 3 8 38% Phosphorus, Total (as P) - SW 3B 0.05 mg/l

Salt Creek near Crescent Arch 5 15 33% Dissolved oxygen 3B2 3 mg/l

6 15 40% Dissolved oxygen 3B3 5.5 mg/l

1 3 33% Phosphorus, Total (as P) - SW 2B, 3B 0.05 mg/l

Salt Creek near Peekaboo Spring 1 3 33% Boron, Dissolved 4 750 ug/l

1 11 9% Dissolved oxygen 3B 4 mg/l

2 11 18% Dissolved oxygen 3B 6 mg/l

1 1 100% Phosphorus, Total (as P) - SW 2B, 3B 0.05 mg/l

Colorado River at Potash boat ramp 9 10 90% Phosphorus, Total (as P) - SW 2B, 3B 0.05 mg/l

Colorado River below Big Drop #3 2 9 22% Phosphorus, Total (as P) - SW 2B, 3B 0.05 mg/l

Green River above confl uence with 
Colorado River

12 12 100% Phosphorus, Total (as P) - SW 2B, 3B 0.05 mg/l

Green River at Mineral Bottom 12 12 100% Phosphorus, Total (as P) - SW 2B, 3B 0.05 mg/l
1 Use codes: 2B = secondary-contact recreation; 3B = warm-water game fi sh; 3C = warm-water non-game fi sh; 4 = agricultural uses
2 Dissolved-oxygen concentration for 1-day average, early life stages
3 Dissolved-oxygen concentration for 30-day average, all life stages

3.4.5  Salt Creek near Peekaboo Spring

Salt Creek near Peekaboo Spring had exceedances 
for dissolved boron and dissolved oxygen, and an 
indication for impairment for total phosphorus. 
The dissolved boron concentration was greater 
than the standard for agricultural use for 33% of 
site visits. The DO concentration was less than the 
standard for warm-water game fi sh for 18% of site 
visits, and less than the standard for warm-water 
game fi sh early life stages for 9% of site visits. The 
total phosphorus concentration was greater than 
the indication for impairment for secondary-con-
tact recreation and warm-water game fi sh (data 
available from only one site visit).

3.4.6  Colorado River at Potash boat ramp

The Colorado River at Potash boat ramp exceed-
ed the indication for impairment for total phos-
phorus for secondary-contact recreation and 
warm-water game fi sh for 90% of site visits.

3.4.7  Colorado River below Big Drop #3

The Colorado River below Big Drop #3 exceeded 
the indication for impairment for secondary-
contact recreation and warm-water game fi sh for 
22% of site visits.

3.4.8  Green River above confl uence with 
Colorado River

The Green River above the confl uence with the 
Colorado River had exceedances for total phos-
phorus for 100% of site visits. The total phos-
phorus concentration exceeded the indication 
for impairment for secondary-contact recreation 
and warm-water game fi sh. 

3.4.9  Green River at Mineral Bottom

The Green River at Mineral Bottom had exceed-
ances for total phosphorus for 100% of site visits. 
The total phosphorus concentration exceeded 
the indication for impariment for secondary-con-
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Figure 3.4. Water-quality sites sampled in Canyonlands National Park, 2005–2007.



16     Water Quality Monitoring in the Northern Colorado Plateau Network, 2005–2007

tact recreation and warm-water game fi sh. 

3.4.10  Discussion

The results from this monitoring period are 
consistent with 10 years of sampling in CANY 
described by Schelz and Moran (2005). In in-
termittent streams, dissolved oxygen concentra-
tions measured as below criteria typically occur 
in summer, during low-fl ow conditions when 
water temperatures are high and surface fl ow is 
low, resulting in stagnant pools. Decomposition 
of organic matter depletes oxygen, and warm wa-
ter reduces the amount of oxygen that can remain 
dissolved. High water temperatures are expected 
in unshaded reaches during periods of low fl ow. 

Phosphorus may have a natural source in the 
smaller streams, because with the exception of 
Salt Creek, there are few human activities near 
these water sources. A number of studies have 
been underway in Salt Creek for the last several 
years to evaluate various eff ects of OHV use. A 
more thorough evaluation of phosphorus levels 
related to commensurate DO levels will provide 
a better understanding of phosphorus on biologi-
cal processes.

Total phosphorus exceedances in small perennial 
and intermittent streams may result from rock 
weathering, airborne deposition, or soil erosion. 
Phosphorus comes in several forms, including a 
form sorbed to soil particles that may be trans-
ported to water bodies where dissolution can oc-
cur, resulting in phosphorus that is bioavailable. 
In the headwaters areas of these stream basins, 
soil-erosion rates on uplands may have been 
accelerated due to grazing, and may still be oc-
curring if soil-surface crusts have not stabilized 
despite the absence of grazing for many years. 
Although speculative, this scenario may have 
important management implications. The other 
possibility is that phosphorus has a geologic ori-
gin and is naturally occurring at high levels due 
to weathering. A better understanding of phos-
phorus source, transport, and biological eff ect in 
these watersheds would help determine potential 
management actions, including the possibility of 
reclassifying or providing site-specifi c classifi ca-
tions for water bodies based on natural condi-
tions.

Both the Colorado and Green rivers had phos-
phorus levels above the indication for impairment 
of unknown origin. An evaluation of phosphorus 
exceedances on the Green River indicated that 
the number of historical exceedances increased 

markedly near Jensen, Utah (Figure 11). The 
source of phosphorus there is unknown and 
could be investigated to provide insight to the 
contributing sources of phosphorus measured 
downstream in CANY. 

3.4.11  Management implications

The source of phosphorus could be investigated 
through literature review and evaluation of cur-
rent and past human land-use practices in the 
watersheds, geologic formations, and nonpoint 
source distribution. If a likely source or sources 
cannot be identifi ed in the current literature, 
the NPS could advance a regional study by part-
nering with academic institutions or the USGS. 
When park managers understand the source and 
mechanisms of pollutant transport to water bod-
ies—and their potential biological impact—then 
management actions can be developed in cases 
where the pollutant has a human-caused source. 
If the source is outside the park, then managers 
can advocate for the resource when opportuni-
ties arise. Additionally, when investigations of the 
source and cause of pollutants determine that the 
pollutants are naturally occurring, the NPS can 
work with the state to reclassify water bodies or 
develop site-specifi c standards to better refl ect 
natural conditions.

3.5  Capitol Reef National Park
Both sites sampled during the period covered in 
this report had State of Utah water-quality ex-
ceedances (Table 3.5, Figure 3.5). NCPN staff  
sampled Halls Creek, while the UDWQ sampled 
the Fremont River at the Utah Highway 12 (U12) 
crossing.

3.5.1  Halls Creek 

Halls Creek below the Narrows had exceedances 
for dissolved oxygen for 6% of site visits. Dis-
solved oxygen was below the standard for warm-
water game fi sh.

3.5.2  Fremont River at U12 crossing

The Fremont River at the Utah Highway 12 cross-
ing had exceedances for phosphorus and pH 
for 17% and 8% of site visits, respectively. Total 
phosphorus exceeded the indication for impair-
ment for domestic use, secondary-contact recre-
ation, cold-water game fi sh, and agricultural use. 
The standard for pH was exceeded for the same 
designated uses. 
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3.5.3  Discussion

At Halls Creek, the DO exceedance occurred af-
ter a fl ood of historic proportion in October 2006, 
when turbidity and temperature were both high. 
These conditions, perhaps in concert with or-
ganic-matter enrichment and decomposition (an 
oxygen-consuming metabolic activity), created 
conditions that temporarily led to the depletion. 
While rare, these large fl oods are a natural occur-
rence on this watershed, and the anoxic condi-
tions following the fl ood were probably a natural 
occurrence. The following site visit, in November, 
showed a rebound to more normal conditions. 

The elevated phosphorus levels in the Fremont 
River due to agricultural activities upstream from 
Capitol Reef National Park (CARE) have been 
well documented by the State of Utah, and the 
UDWQ has written a total maximum daily load 
(TMDL) plan approved by the EPA (UDWQ 
2002). The TMDL plan for the Fremont River 
watershed upstream from CARE identifi es the 
most likely sources of pollution and potential 
solutions. Thus far, approximately three miles of 
streambank stabilization have been completed 
between Bicknell and Grover, Utah, immediately 
upstream from the park. All management actions 
on private land are voluntary, with an opportu-
nity for cost-sharing with the state. There are still 
many opportunities for implementing best man-
agement practices in the watershed that will im-
prove water quality in CARE. 

Human impact in the Halls Creek Narrows is 
limited, and visitors were present in the Nar-
rows only a few times during site visits. A more 

eff ective sampling strategy for capturing episodic 
human impacts to water chemistry would be to 
conduct continuous monitoring for bacteria or 
to evaluate future measurements against data col-
lected thus far when human impacts may be more 
common and extensive. Generally speaking, hu-
man impacts would be diffi  cult to detect via water 
chemistry alone. Turbidity caused by hikers in the 
stream clears in a few hours, and bacteria exceed-
ances may be more associated with beaver activity 
than humans. 

3.5.4  Management implications

When writing backcountry permits, visitor-cen-
ter staff  members have used monthly reports of 
temperature (Figure 3.5.4-1) and wading depths 
to inform the public about expected conditions. 
If concerns over visitor impact to the Halls Creek 
Narrows continue, continuous water chemistry 
monitoring could be implemented to detect tran-
sient impacts and bio-monitoring could be imple-
mented to detect chronic impacts to biological 
resources.

In June 2007, the non-profi t Wild Utah Project 
conducted a riparian-area assessment workshop 
upstream from Loa, Utah, and on two sections of 
the Fremont River in CARE. Participants includ-
ed Wayne County commissioners, NPS staff , and 
local landowners. Bringing together entities with 
a common interest in shared water resources had 
a positive outcome. Participants evaluated the ri-
parian areas using an objective set of criteria, and 
could see for themselves the state of the resource, 
which provided an incentive for working together 
(Stacey et al. 2007). The riparian-area assessment 

Table 3.5. Exceedances of water-quality standards established by the State of Utah for surface water-
quality sites sampled in Capitol Reef National Park, 2005–2007.
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code1 Standard Units
Halls Creek 1 18 6% Dissolved oxygen 3B 6 mg/l

Fremont River at U12 crossing 2 12 17% Phosphorus, Total (as P) - SW
1C, 2B, 
3A, 4

0.05 mg/l

Fremont River at U12 crossing 1 12 8% pH, High
1C, 2B, 
3A, 4

9 Standard units

1 Use codes: 1C = domestic use; 2B = secondary-contact recreation; 3A = cold-water game fi sh; 3B = warm-water game fi sh; 4 = agricultural 
uses
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Figure 3.5. Water-quality sites sampled in Capitol Reef National Park, 2005–2007.
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Figure 3.5.4-1. Time-series water temperature profi le created for interpretive staff at Capitol Reef 
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could become a starting point for continued co-
operation and interaction between landowners, 
the state, and the NPS in the Fremont River wa-
tershed. 

As best management practices are encouraged 
and implemented, changes in water quality may 
become apparent as fewer exceedances are de-
tected during site visits (Figure 3.5.4-2). A weak 
positive relationship between total phosphorus 
concentration and fl ow ( r2 = 0.09) indicates gen-
erally higher pollutant loads with higher fl ows, 
which may indicate diff use overland fl ow and re-
distribution in channels as a potential source.

3.6  Curecanti National Recreation 
Area

Eight of 13 sites monitored in Curecanti National 
Recreation Area (CURE) during the time period 
covered by this report did not have State of Colo-
rado water-quality exceedances. These sites in-
cluded the Gunnison River at County Road 32, 
Beaver Creek at U.S. Highway 50, West Elk Creek, 
Soap Creek above Chance Creek, Pine Creek at 
U.S. Highway 50, Lake Fork Gunnison River, and 
Cebolla Creek at Powderhorn. Five of 13 sites 
sampled during the period covered in this report 
had State of Colorado water-quality exceedances 
(Table 3.6, Figure 3.6). The following discussion 
focuses only on sites that had exceedances. 

In most cases, the number of samples collected 
during the sampling period was not suffi  cient to 
evaluate chronic conditions or demonstrate a sig-
nifi cant management issue. For some sites, data 
from as few as four visits were available. Sample 
frequency for most sites for this time period was 
inordinately low due to contracting diffi  culties, 
and may result in a higher percentage of exceed-
ances than in most years. However, some episod-
ic water-quality issues described in the following 
paragraphs have been noted previously. If those 
same conditions persist or worsen, management 
action may be warranted. 

3.6.1  East Elk Creek near mouth (near 
Sapinero, CO)

East Elk Creek near its mouth, near Sapinero, 
Colorado, had exceedances for manganese great-
er than the chronic standard for drinking-water 
supply for 50% of site visits. There are no drink-
ing-water supplies drawn from East Elk Creek 
within or outside CURE.

3.6.2  Red Creek near mouth (Sapinero, CO)

At the mouth of Red Creek, near Sapinero, ex-
ceedances were observed for dissolved manga-
nese and E. coli for 50% and 16% of site visits, 
respectively. Dissolved manganese exceeded the 
standard for drinking-water supply. There are no 

Table 3.6. Exceedances of water-quality standards established by the State of Colorado for surface 
water-quality sites sampled in Curecanti National Recreation Area, 2005–2007. 
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East Elk Creek near mouth (near 
Sapinero, CO)

6 12 50% Manganese, 
Dissolved

50 50 ug/l

Red Creek near mouth (Sapinero, 
CO)

2 4 50% Manganese, 
Dissolved

50 50 ug/l

1 6 16% E. coli primary 
contact

126 cfu/100 mL

Blue Creek at Hwy 50 
(near Sapinero, CO)

3 11 27% E. coli primary 
contact

126 cfu/100 mL

Cimarron River below Squaw Creek 3 11 20% E. coli primary 
contact

126 cfu/100 mL

Curecanti Creek near Sapinero, CO 1 4 25% E. coli primary 
contact

126 cfu/100 mL

1 Use codes: 50 = drinking-water supply
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Figure 3.6. Water-quality sites sampled in Curecanti National Recreation Area, 2005–2007.
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drinking water supplies drawn from Red Creek 
within or outside CURE. E. coli exceeded the 
standard for primary-contact recreation. 

3.6.3  Blue Creek at Hwy 50 (near Sapinero)

Blue Creek, at U.S. Highway 50 near Sapinero, 
had exceedances for E. coli for 25% of site visits. 
The E. coli concentration exceeded the standard 
for primary-contact recreation. 

3.6.4  Cimarron River below Squaw Creek

The Cimarron River below Squaw Creek had ex-
ceedances for E. coli for 20% of site visits. The E. 
coli concentration exceeded the standard for pri-
mary-contact recreation.

3.6.5  Curecanti Creek near Sapinero, 
Colorado

Curecanti Creek near Sapinero had exceedances 
for E. coli for 25% of site visits. The E. coli con-
centration exceeded the standard for primary-
contact recreation.

3.6.6  Discussion

The chronic manganese standard for drinking-
water supply was exceeded for half of the site vis-
its at East Elk and Red creeks. These exceedances 
did not raise signifi cant concerns, because there 
are no direct drinking-water intakes on these 
streams. These tributaries drain areas of public 
land (including the West Elk Wilderness) that 
are minimally impacted by human activities, and 
it is assumed that the source of manganese may 
be natural. It should also be noted that the con-
centration of manganese in these and other water 
bodies did not exceed criteria for aquatic life, and 
that the drinking water standard of 50 ug/L is for 
color and staining, not human health. 

The primary-contact recreation criteria for E. coli 
was occasionally exceeded on Blue Creek, Red 
Creek, the Cimmaron River below Squaw Creek, 
and Curecanti Creek near Sapinero. The source 
of E. coli contamination is unknown and could 
be from wildlife, domestic animals, or human 
sources. 

Overall, water quality is better than the standards 
set for the benefi cial designated uses. Manganese 
in Red Creek was the only parameter in the 85th 
percentile (in 2006) that exceeded the drinking-
water standard. It should be noted that of the four 
samples collected and analyzed for this site during 

this period, three were below the drinking-water 
standard. Generally, water quality of all streams in 
Curecanti NRA is excellent, with occasional ex-
ceedances due to naturally occurring conditions 
in the watersheds. A monitoring record of more 
than 10 years supports the fi ndings in this report. 
Furthermore, overall stream water quality is suf-
fi cient to warrant consideration as Outstanding 
Natural Resource Waters (ONRW), which would 
result in the establishment of source-specifi c 
criteria more stringent than typical water-qual-
ity criteria. An ONRW designation is a means of 
preventing deterioration of high-quality waters to 
the level of existing criteria.

3.6.7  Management implications

It may be possible and logical to request exemp-
tions or site-specifi c manganese criteria if suf-
fi cient evidence exists to make a strong case for 
naturally occurring conditions that exceed crite-
ria, and no drinking-water source exists on the 
water bodies. Such a change would not improve 
water quality, but would make accounting for 
exceedances more straightforward, especially if 
these conditions are already recognized by the 
Colorado State Water Board. Given the heteroge-
neity of naturally occurring E. coli in aquatic sys-
tems, the frequency of monitoring and number of 
exceedances for the time period does not warrant 
management action, but continued monitoring at 
these sites is justifi ed. Continued discussions with 
watershed stakeholders and the state water board 
will be necessary to gain ONRW status.

3.7  Dinosaur National Monument
Both Colorado sites sampled in Dinosaur Na-
tional Monument (DINO) during the period cov-
ered in this report had State of Colorado water-
quality exceedances (Table 3.7, Figure 3.7). Also, 
the one site sampled in Utah had State of Utah 
water-quality exceedances. Between eight and 22 
visits occurred at these three sites between Janu-
ary 2005 and July 2007. 

3.7.1  Green River above Gates of Lodore, 
Colorado

The Green River above the Gates of Lodore had 
State of Colorado water-temperature exceedanc-
es for cold-water aquatic life Class 1 for 27% of 
site visits. This is the more stringent of two aquat-
ic-life classifi cations.
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3.7.2  Yampa River at Deerlodge Park, 
Colorado

The Yampa River at Deerlodge Park had State of 
Colorado exceedances for total recoverable iron 
for 100% of site visits. Recoverable iron exceeded 
the criteria for all forms of aquatic life.

3.7.3  Green River near Jensen, Utah

The Green River near Jensen, Utah, had State of 
Utah exceedances for water temperature for 22% 
of site visits. The water temperature occasionally 
exceeded the criteria for secondary-contact rec-
reation and warm-water game fi sh (temperature 
criteria for secondary contact are determined for 
biotic eff ect, not comfort).

Analyses of historical phosphorus data indicate 
frequent concentrations above the indication for 
impairment for total phosphorus at the Jensen, 
Utah, monitoring station (Figure 3.7.4). There 
were no total phosphorus results available for 
evaluation at the site at the time this report was 
compiled. However, for the same time period, 
total phosphorus was above the indication for 
impairment for all site visits on the Green River 
in Canyonlands National Park. A re-evaluation of 
total phosphorus and dissolved oxygen at this site 
is needed when the data become available, to de-
termine eutrophication status.

3.7.4  Discussion

The source of iron, the duration of exceedance, 
and degree of impairment caused in the Yampa 
River is unknown, and could be evaluated more 
thoroughly. The sampling location is near the 
point where the Yampa River fl ows into DINO; 

thus, the source of iron is most likely upstream, 
outside the boundary. It may have geologic origin 
or be elevated due to human activities upstream. 
This is a large watershed, draining a signifi cant 
portion of northwest Colorado, so there is a 
wide diversity of human activities that might be a 
source of the iron.

The temperature exceedances on the Green and 
Yampa Rivers all occurred in June, July, and Au-
gust. Elevated water temperatures may result 
from unusually warm conditions or changes in 
river-bank shading. The maximum water temper-
atures exceeded the criteria by 1–5° Celsius. An 
evaluation of water temperatures on these rivers, 
and their possible negative biological eff ects, is 
recommended to determine if summertime water 
temperatures are increasing due to changes in cli-
mate or in fl ow regime, or if riparian vegetation 
is decreasing, resulting in reduced shading in the 
watershed. 

A preliminary evaluation of total phosphorus be-
tween 1977 and 2002 indicated a frequent and 
persistent elevated phosphorus level near Jen-
sen, Utah (Figure 3.7.4). A close examination of 
historical total phosphorus concentrations at all 
sites in and upstream from DINO is warranted to 
determine seasonality, magnitude, and direction 
of trend, as well as the source of total phosphorus 
in the Green River. This issue was brought to the 
attention of the Utah Division of Water Quality in 
November 2007.

3.7.5  Management implications

Understanding the long-term exceedance history 
and sources of iron in the Yampa River watershed, 

Table 3.7. Exceedances of water-quality standards established by the states of Colorado and Utah 
for surface water-quality sites sampled in Dinosaur National Monument, 2005–2007. 
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code1 Standard Units

Green River above Gates of Lodore, CO 3 11 27% Temperature, Water 16 20 deg C

Yampa River at Deerlodge Park, CO 8 8 100% Iron, Total rec.
16, 17, 
18, 19

1000 ug/l

Green River near Jensen, UT 4 22 18% Temperature, Water 2B, 3B 20 deg C
1 Use codes: 16 = Aquatic Life Cold 1; 17 = Aquatic Life Cold 2; 18 = Aquatic Life Warm 1; 19 = Aquatic Life Warm 2; 2B = secondary-
contact recreation; 3B = warm-water game fi sh
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Figure 3.7. Water-quality sites sampled in Dinosaur National Monument, 2005–2007.



Chapter 3: Results     25

Figure 3.7.4. Historical total phosphorus concentrations (1977–2002) on the Green River (A), including and (B) 
excluding water-quality data from the monitoring station at Green River near Jensen, Utah.

A

B
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and trends in summer water temperatures in the 
Green and Yampa rivers, will allow managers to 
advocate for the resource when opportunities 
arise. Also, a better understanding of total phos-
phorus source and impact on biological processes 
is needed to determine if management action or 
advocacy can improve water-quality conditions. 
If the source of phosphorus is natural or not of 
biological concern, then site-specifi c water-qual-
ity standards may be needed.

3.8  Zion National Park
The East Fork Virgin River, monitored by UDWQ, 
was the only one of four sites monitored that did 
not have water-quality exceedances for the pe-
riod covered in this report. The remaining three 
sites, monitored by the NCPN, had State of Utah 
water-quality exceedances or indication of im-
pairment (Table 3.8, Figure 3.8). Between two 
and 19 analyses were available for evaluation of 
these sites. The following discussion focuses only 
on sites that had exceedances.

3.8.1  La Verkin Creek 

La Verkin Creek at Lee Pass Trail, in the Kolob 
Canyons area of the park, had State of Utah ex-
ceedances for total phosphorus for 38% of site 
visits. Total phophorus exceeded the indication 
of impariment for secondary-contact recreation.

3.8.2  North Creek at NPS boundary

North Creek near the park boundary had State 
of Utah exceedances for dissolved oxygen and 

pH, and an indication of impairment due to total 
phosphorus for 21%, 32%, and 50% of site visits, 
respectively. Dissolved oxygen exceeded the cri-
teria for cold-water game fi sh. The pH occasion-
ally exceeded criteria for domestic use, second-
ary-contact recreation, cold-water game fi sh, and 
agricultural uses. Total phosphorus exceeded the 
indication of impairment for secondary-contact 
and cold-water game fi sh species. Cattle trespass 
occurs occasionally at this site, and recreational 
use occurs upstream in the park. 

3.8.3  North Fork Virgin at North Fork Road 

The North Fork Virgin River at the North Fork 
Road, upstream from the Zion park boundary, 
had a State of Utah indication of impairment due 
to total phosphorus for 25% of site visits. Total 
phosphorus exceeded the indication of impair-
ment for secondary-contact recreation and cold-
water game fi sh species one time in four visits. 
Cattle grazing in the riparian area are common 
during summer months. 

3.8.4  Discussion

Total phosphorus levels on La Verkin Creek and 
the North Fork Virgin River may be naturally oc-
curring or could be due to accelerated erosion 
from human activities or grazing in the water-
sheds. Although this frequency of exceedance 
does not cause alarm, an analysis of a longer data 
record for total phosphorus, and attention to DO 
trends over time, is warranted. 

The number and frequency of parameter exceed-

Table 3.8. Exceedances of water-quality standards established by the State of Utah for surface water-
quality sites sampled in Zion National Park, 2005–2007. 

Site Ex
ce

ed
an

ce
s

V
is

it
s

%
 v

is
it

s 
ex

ce
ed

ed
 

st
an

da
rd

Constituent
Use 

code1 Standard Units
La Verkin Creek 3 8 38% Phosphorus, Total (as P) - SW 2B 0.05 mg/l

North Creek at NPS 
boundary

4 19 21% Dissolved oxygen 3A 8 mg/l

6 19 32% pH, High 1C, 2B, 
3A, 4

9 Standard 
units

1 2 50% Phosphorus, Total (as P) - SW 2B, 3A 0.05 mg/l

North Fork Virgin at 
North Fork Road

1 4 25% Phosphorus, Total (as P) - SW 2B, 3A 0.05 mg/l

1 Use codes: 1C = domestic use; 2B = secondary-contact recreation; 3A = cold-water game fi sh; 4 = agricultural uses
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Figure 3.8. Water-quality sites sampled in and near Zion National Park, 2005–2007.
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ances on North Creek near the park boundary 
may be related to after-eff ects of the Kolob fi re 
that burned much of the watershed in June 2006. 
After the fi re, heavy precipitation eroded much 
topsoil in two subsequent storms, in June 2006 
and August 2007. Nutrient fl ushes are common 
occurrences following fi res, and in August 2006, 
an algal bloom was observed in North Creek, 
when a DO concentration of 123% saturation was 
measured. Presumably, a crash in DO occurred 
shortly thereafter, when the algae decomposed. 
Fish have been noticeably absent from the site 
since the fi re and fl oods. Over time, it is expected 
that fi sh from upstream, unburned portions of 
the watershed will recolonize the sampled reach. 
Continued monitoring of this site will help deter-
mine the duration of time necessary for the wa-
ter chemistry and biology to recover to a normal 
range in conditions. 

In February 2007, the NPS petitioned the UDWQ 
to upgrade the North Fork Virgin River from 2B 
(secondary-contact recreation) to 2A (primary-
contact recreation) (Appendix B). Recent dis-
cussions with UDWQ personnel indicate that 
the status is still pending with the Water-Quality 
Standards Working Group, and that a decision 
should be made by February 2008. The change 
will lower the bacteria standard and refl ect how 
the North Fork Virgin River is actually being used 
by park visitors during the summer season. The 
reclassifi cation will also apply to all tributaries of 
the North Fork Virgin River.

3.8.5  Management implications 

To develop post-fi re management actions and re-
sponses that favor survival of native fl ora and fau-
na, it is critical to understand the potential range 
in conditions that result post-fi re. The response 
of North Creek to the Kolob fi res demonstrates 
the extreme conditions under which native fl ora 
and fauna survive. Such information could help 
managers to design prescribed fi res—or, in the 
case of wildfi res, to mitigate the potential range 
in post-fi re conditions—in a manner that limits 
unintended consequences. The Kolob fi re and 
North Creek response could be used as a learning 
tool for managing prescribed fi re or wildland fi re 
response and recovery.

In 2007, the State of Utah assigned North Creek 
a site-specifi c standard for total dissolved solids 
that raised its standard from 1,200 to 2,035 mg/
L. This change was made due to persistently high 
TDS readings downstream from the park at Vir-
gin, Utah. The cause was determined to be con-
tact with marine bedrock downstream from the 
park. Although the previous TDS standard in the 
park was not violated above the park boundary, 
the new standard reaches into the headwaters of 
North Creek, thus removing the entire stream 
from the 303(d) list of impaired waters. Removal 
of a stream segment from the 303(d) list by chang-
ing a standard is an important accomplishment 
for the state but, in eff ect, reduces protection for 
that portion of the stream in the park. The NCPN 
will continue to evaluate measurements against 
the more stringent standard and, if deterioration 
in TDS is observed, propose to UDWQ that the 
stream be divided into upper and lower reaches 
for water-quality regulation.

Reclassifi cation of the North Fork Virgin River 
to a higher standard for recreation may justify a 
more comprehensive monitoring of bacteria con-
centrations in the main stem and tributaries. New 
methods of analysis make bacteria enumeration 
quite simple. Over time, such monitoring will 
help protect public health, and the data could be 
used to help maintain or improve water quality in 
the North Fork Virgin River. 

A management question facing both the park and 
state is whether the higher 2A classifi cation will 
require a monitoring frequency (5 times/month) 
and incident response comparable to that used for 
public swimming beaches. Neither the park nor 
the NCPN currently has the resources to under-
take such a monitoring program, nor is the Zion 
Narrows setting conducive to management with 
temporary closures when exceedances occur.
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Appendix A. NCPN Sites Sampled 2005–
2007, with Location and Date of Last Site 
Visit Used in this Report
Park_Code Site_Name Last_site_visit1 Latitude_DD Longitude_DD
ARCH (D-23-22)17CAB-S1 15-Jun-05 38.804 -109.514
ARCH (D-24-21)20CAD-S1 9-Jun-05 38.700 -109.628
ARCH Courthouse Wash near Moab, UT 25-Oct-06 38.613 -109.580
ARCH Freshwater Spring 9-Jun-05 38.742 -109.528
ARCH Salt Wash at Wolfe Ranch 25-Oct-06 38.737 -109.519
ARCH Sleepy Hollow Spring 13-Jun-05 38.671 -109.639
ARCH Upper Courthouse Wash at NPS boundary 6-Jul-05 38.688 -109.654
BLCA Gunnison River below Tunnel 5-Feb-07 38.529 -107.649
BLCA Red Rock Canyon at mouth 27-Jul-06 38.594 -107.788
BLCA Red Rock Canyon near NPS boundary 13-Dec-06 38.572 -107.787
BRCA Sheep Creek at NPS boundary 17-Oct-06 37.566 -112.199
BRCA Yellow Creek at NPS boundary 18-Oct-06 37.573 -112.129
CANY Cave Spring 21-Jun-06 38.157 -109.753
CANY Chocolate Drops Spring 26-Jun-06 38.226 -110.002
CANY Colorado River above Confl uence 26-Sep-06 38.193 -109.884
CANY Colorado River at Potash 26-Sep-06 38.467 -109.666
CANY Colorado River below Big Drop 3 27-Sep-06 38.071 -110.046
CANY Green River above Confl uence 26-Sep-06 38.190 -109.889
CANY Green River at Mineral Bottoms 10-Aug-06 38.527 -109.993
CANY Horseshoe Canyon Spring 25-May-06 38.454 -110.198
CANY Little Spring Canyon Creek 22-Jun-06 38.201 -109.801
CANY Loop Spring 22-Jun-06 38.125 -109.822
CANY Maze Overlook Spring 26-Jun-06 38.229 -109.998
CANY Salt Creek near Crescent Arch 23-Oct-06 38.085 -109.766
CANY Salt Creek near Peekaboo Springs 22-Jun-06 38.085 -109.766
CARE Fremont River at U12 crossing 28-Jun-07 38.270 -111.375
CARE Halls Creek below Narrows 25-Oct-06 37.615 -110.871
CURE Beaver Creek at Hwy 50 4-Dec-06 38.495 -107.031
CURE Blue Creek at Hwy 50 26-Sep-06 38.405 -107.407
CURE Cebolla Creek at Powderhorn 13-Sep-06 38.276 -107.096
CURE Cimarron River below Squaw Creek 7-Feb-07 38.446 -107.556
CURE Curecanti Creek near Sapinero 18-Dec-06 38.488 -107.415
CURE East Elk Creek near mouth 6-Dec-06 38.483 -107.171
CURE Gunnison River at Cnty Rd 32 20-Sep-06 38.518 -106.995
CURE Pine Creek at Hwy 50 25-Mar-06 38.451 -107.344
CURE Red Creek near mouth 6-Dec-06 38.484 -107.234
CURE Soap Creek above Chance Creek 5-Dec-06 38.527 -107.310
CURE Steuben Creek near mouth 4-Dec-06 38.494 -107.060
CURE West Elk Creek 12-Dec-06 38.508 -107.273
CURE Lake Fork Gunnison River 3-Mar-06 38.326 -107.226
DINO Green River above Gates of Lodore 26-Dec-06 40.738 -108.880
DINO Green River near Jensen UT 19-Sep-06 40.409 -109.235
DINO Yampa River at Deerlodge Park 31-Jan-07 40.451 -108.523
ZION East Fork Virgin River above Confl uence 2-Oct-07 37.163 -113.011
ZION La Verkin Creek at Lee Pass Trail 7-Nov-06 37.406 -113.180
ZION North Creek at NPS boundary 23-Oct-06 37.266 -113.097
ZION North Fork Virgin River at North Fork 

Road
23-Oct-06 37.390 -112.825

1The start date for data used in this report is 1-Jan-2005.
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Request to change classifi cation of North Fork 
Virgin River and tributaries from 2B to 2A.

The North Fork Virgin River is currently classifi ed 
2B by the State of Utah which is a stream capable 
of supporting secondary-contact recreation such 
as boating wading and other similar uses (Utah 
administrative code R317-2. Standards of Qual-
ity for Waters of the State). In addition to as-
signed use classes, the North Fork Virgin River 
and its tributaries above the confl uence with East 
Fork Virgin River are designated as High Quality 
Waters - Category 1 (see box). 

In Zion National Park this river is used by 100’s of 
visitors each summer day for wading and swim-
ming. Though the water is shallow, visitors seek 
out deeper pools for swimming and water play 
wherever there is convenient access to the river. 
At the Temple of Sinawava shuttle buses drop off  
thousands of visitors who take the riverside walk 
to the lower end of the Zion Narrows. Many visi-
tors enter the water there to wade and swim up-
stream. Actual counts of visitors at this point have 
often been over 1,500 people per day, and some-
times exceed 2,000 people per day. Signifi cant but 
fewer numbers of visitors swim in the Virgin Riv-
er between the lower end of the Narrows and the 
southern park boundary at Springdale, UT. Kay-
akers also occasionally use this stretch of river. In 
the City of Springdale there are businesses that 
rent inner tubes for fl oating the river outside the 
park during summer months (this activity is not 
permitted in the park due to damage to the stream 
bed and banks associated with tubers). 

The National Park Service takes seriously its re-
sponsibility for maintaining high quality water in 
this stretch of the river by limiting the number of 
overnight hikers traveling through the Narrows 
and by providing bags for solid waste disposal that 
hikers must carry out. Permits are issued for up to 
80 hikers per day traveling all the way through the 
narrows, and an additional 70 people per day to 
camp at the 12 designated campsites. Actual use 
is typically about 100 per day on summer days 
where fl ood hazards are low.

Zion is a world-class canyoneering destination, 
a sport which is growing annually. Many of the 
tributary canyons that drain to the North Fork 

Virgin River are extreme descents that require 
swimming through deep plunge pools. Canyons 
with higher use levels in the north fork Drainage 
include Pine Creek (3,000 people/year), Keyhole 
(2,300 people/year) and Orderville Gulch (1,600 
people/year).

It is clear that rivers and streams in Zion are be-
ing used by visitors for activities that include full-
body immersion, and thus the NPS requests the 
designated use be upgraded from 2B to 2A con-
sistent with how these waters are being used for 
recreation. 

Zion National Park has no Point source discharg-
es that would be aff ected by this change in des-
ignation, and no new discharges are planned. Is-
sues of concern that could aff ect or be aff ected by 
this new designation are cattle grazing and septic 
systems upstream from the north park boundary. 
Limited data collected by the Northern Colorado 
Plateau Inventory and Monitoring program in-

Appendix B. Petition to Change Use 
Classifi cation of North Fork Virgin River

3.2 High Quality Waters - Category 1

Waters of high quality which have been determined 
by the Board to be of exceptional recreational or 
ecological signifi cance or have been determined to 
be a State or National resource requiring protection, 
shall be maintained at existing high quality through 
designation, by the Board after public hearing, as 
High Quality Waters - Category 1. New point source 
discharges of wastewater, treated or otherwise, are 
prohibited in such segments after the effective date 
of designation. Protection of such segments from 
pathogens in diffuse, underground sources is covered 
in R317-5 and R317-7 and the Regulations for Individual 
Wastewater Disposal Systems (R317-501 through R317-
515). Other diffuse sources (nonpoint sources) of wastes 
shall be controlled to the extent feasible through 
implementation of best management practices or 
regulatory programs.

Projects such as, but not limited to, construction of 
dams or roads will be considered where pollution will 
result only during the actual construction activity, and 
where best management practices will be employed to 
minimize pollution effects.

Waters of the state designated as High Quality Waters 
- Category 1 are listed in R317-2-12.1.
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dicate occasional spikes in E. coli bacteria during 
summer months that may be issues of potential 
public health concern. Fecal Coliform sampling 
during 2000 and 2001 found a geometric mean 
of 560 and 63 cfu/100 ml respectively (combined 
n=23) upstream of the Narrows, and 23 and 290 
cfu/100 ml respectively (combined n=46) down-
stream of the Narrows.

Contact:
David Thoma
Hydrologist
National Park Service
Northern Colorado Plateau Network 
P.O. Box 640201
Bryce Canyon, UT 84764
Voice: 435-834-4905

or
 
Dave Sharrow
Hydrologist
National Park Service
Zion National Park 
Springdale, UT 84779
Voice: 970-240-5431
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Appendix C. Parameter Summary for Sites 
in NCPN Park Units Monitored January 
2005–July 2007

Appendix C is included as a separate pdf fi le in the pdf package that contains this report. If you are 
viewing the report as a pdf fi le, you will need to open Appendix C separately. Results are sorted by 
park code, site name, and then parameter. The pdf is bookmarked to provide easy access to each 
park’s information. Open the document, then click the bookmark icon to navigate. Appendix C can 
also be downloaded from the NCPN website, 
http://science.nature.nps.gov/im/units/ncpn/Monitoring_Reports.cfm#WQ2007M.
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HARDNESS, CA MG CALCULATED (MG/L AS CACO3)
Site Visits 7


Mean 190.11
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Stdev 25.84
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IRON, WATER, FILTERED, MICROGRAMS PER LITER
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LEAD, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0
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MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 7


Mean 20.37
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 3


Mean 188.57


Max
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Stdev 175.28
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MERCURY, WATER, FILTERED, MICROGRAMS PER LITER
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 0
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PH, FIELD, STANDARD UNITS SU
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PH, WATER, UNFILTERED, LABORATORY, STANDARD UNITS
Site Visits 7


Mean 8.42
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Upper Courthouse Wash @ NPD BNDY


PHOSPHORUS, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 1


Mean 0.03
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SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
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SODIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 7


Mean 50.23
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Stdev 4.25
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SOLIDS, TOTAL DISSOLVED-COND. METER (MG/L)
Site Visits 7


Mean 344.57
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Upper Courthouse Wash @ NPD BNDY


SPECIFIC CONDUCTANCE, WATER, UNFILTERED, FIELD, MICROSIEMENS PER CENTIMETER AT 25 DEGREES 
CELSIUS Site Visits 7


Mean 575.14
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 7


Mean 577.57


Max


Min


Stdev 6.45


590.00


569.00


555
560
565
570
575
580
585
590
595


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Upper Courthouse Wash @ NPD BNDY


Page 58 of 367







SULFATE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 7


Mean 88.54
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Stdev 4.41
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Upper Courthouse Wash @ NPD BNDY


SUSPENDED SOLIDS, DRIED AT 110 DEGREES CELSIUS, WATER, MILLIGRAMS PER LITER
Site Visits 1


Mean 54.80
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Upper Courthouse Wash @ NPD BNDY


TEMPERATURE, WATER, DEGREES CELSIUS
Site Visits 7


Mean 22.32
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Upper Courthouse Wash @ NPD BNDY


TURBIDITY, WATER, UNFILTERED, LABORATORY, NEPHELOMETRIC TURBIDITY UNITS
Site Visits 7


Mean 1.41
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ZINC, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0
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BLCA


AMMONIA PLUS ORGANIC NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 13


Mean 0.20
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Stdev 0.06
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AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 15


Mean 0.01
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15


Mean 0.04
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CALCIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 15


Mean 29.22
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CHLORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 2


Mean 1.27
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15


Mean 1.53
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DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
Site Visits 15


Mean 947.40
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DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 15
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DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 15


Mean 109.09
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Stdev 8.08
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E.COLI MF, MI A COLONIES/100 ML
Site Visits 5


Mean 3.00
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GAGE HEIGHT, FEET
Site Visits 14


Mean 3.10
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HARDNESS, WATER, UNFILTERED, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 15


Mean 97.08
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LEAD, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15


Mean 0.10
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MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 15


Mean 5.85
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15


Mean 1.45
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NITRATE NITROGEN, DISSOLVED (MG/L AS NO3) 
Site Visits 2


Mean 0.19
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NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 2


Mean 0.04
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NITRITE NITROGEN, DISSOLVED (MG/L AS NO2) 
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 15
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ORTHOPHOSPHATE, WATER, FILTERED, MILLIGRAMS PER LITER AS PHOSPHORUS
Site Visits 13


Mean 0.02
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PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
Site Visits 15
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PH, WATER, UNFILTERED, LABORATORY, STANDARD UNITS
Site Visits 15
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PHOSPHATE, ORTHO (MG/L AS PO4) 
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PHOSPHORUS, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 15


Mean 0.03
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SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15


Mean 0.21
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, LABORATORY, MICROSIEMENS PER CENTIMETER AT 25 
DEGREES CELSIUS Site Visits 13


Mean 203.92
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 15


Mean 208.40
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STREAM WIDTH, FEET
Site Visits 15
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TEMPERATURE, WATER, DEGREES CELSIUS
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Mean 7.17
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TOTAL NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 8


Mean 0.23
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TYPE OF REPLICATE, CODE
Site Visits 1


Mean 30.00
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VELOCITY AT POINT IN STREAM, FEET PER SECOND
Site Visits 14


Mean 3.49


Max


Min


Stdev 0.85


4.87


1.50


0
1
2
3
4
5
6


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GUNNISON RIVER BELOW GUNNISON TUNNEL, CO.


ZINC, WATER, FILTERED, MICROGRAMS PER LITER
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BLCA


AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 8
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CALCIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 8
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Site Visits 8
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DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
Site Visits 5


Mean 4.44
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DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 4


Mean 9.45
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DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 4
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E.COLI MF, MI A COLONIES/100 ML
Site Visits 6


Mean 25.67
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HARDNESS, WATER, UNFILTERED, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 5


Mean 456.44
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LEAD, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 8
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NITRATE NITROGEN, DISSOLVED (MG/L AS NO3) 
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NITRITE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
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PHOSPHORUS, WATER, UNFILTERED, MILLIGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 5


Mean 894.68


Max


Min


Stdev 88.12


1030.00


792.10


0
200
400
600
800


1000
1200


1/1/2005
1/1/2006


1/1/2007
1/1/2008


RED ROCK CANYON AT MOUTH NEAR MONTROSE, CO


STREAM WIDTH, FEET
Site Visits 5


Mean 4.64


Max


Min


Stdev 7.08


17.30


1.30


0


5


10


15


20


1/1/2005
1/1/2006


1/1/2007
1/1/2008


RED ROCK CANYON AT MOUTH NEAR MONTROSE, CO


TEMPERATURE, AIR, DEGREES CELSIUS
Site Visits 5


Mean 25.00


Max


Min


Stdev 9.92


35.00


14.00


0


10


20


30


40


1/1/2005
1/1/2006


1/1/2007
1/1/2008


RED ROCK CANYON AT MOUTH NEAR MONTROSE, CO


TEMPERATURE, WATER, DEGREES CELSIUS
Site Visits 5


Mean 12.07


Max


Min


Stdev 2.69


15.19


8.67


0


5


10


15


20


1/1/2005
1/1/2006


1/1/2007
1/1/2008


RED ROCK CANYON AT MOUTH NEAR MONTROSE, CO


Page 76 of 367







VELOCITY AT POINT IN STREAM, FEET PER SECOND
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BLCA
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E.COLI MF, MI A COLONIES/100 ML
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
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BRCA
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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CHROMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
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IRON, WATER, FILTERED, MICROGRAMS PER LITER
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MERCURY, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Sheep


NICKEL, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Sheep


NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 1


Mean 0.24


Max


Min


Stdev


0.24


0.24


0
0.05


0.1
0.15


0.2
0.25


0.3


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Sheep


OXYGEN ,DISSOLVED, ANALYSIS BY PROBE          MG/L
Site Visits 18


Mean 7.89


Max


Min


Stdev 1.02


9.75


5.70


0
2
4
6
8


10
12


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Sheep


Page 87 of 367







PH, FIELD, STANDARD UNITS SU
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POTASSIUM, WATER, FILTERED, MILLIGRAMS PER LITER
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SOLIDS, TOTAL DISSOLVED-COND. METER (MG/L)
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SUSPENDED SOLIDS, DRIED AT 110 DEGREES CELSIUS, WATER, MILLIGRAMS PER LITER
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TURBIDITY,FIELD NEPHELOMETRIC TURBIDITY UNITS,NTU
Site Visits 19


Mean 4.35


Max


Min


Stdev 13.77


61.10


0.31


0
10
20
30
40
50
60
70


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Sheep


ZINC, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Sheep


Page 92 of 367
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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CHROMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
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IRON, WATER, FILTERED, MICROGRAMS PER LITER
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MERCURY, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Yellow


NICKEL, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Yellow


NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Yellow


OXYGEN ,DISSOLVED, ANALYSIS BY PROBE          MG/L
Site Visits 18


Mean 8.42


Max


Min


Stdev 1.32


11.28


6.63


0
2
4
6
8


10
12


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Yellow


Page 98 of 367







PH, FIELD, STANDARD UNITS SU
Site Visits 1


Mean 8.03


Max


Min


Stdev


8.03


8.03


0
2
4
6
8


10


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Yellow


PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
Site Visits 18


Mean 8.17


Max


Min


Stdev 0.14


8.40


7.85


0
2
4
6
8


10


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Yellow


PH, WATER, UNFILTERED, LABORATORY, STANDARD UNITS
Site Visits 12


Mean 8.33


Max


Min


Stdev 0.13


8.58


8.16


7.9
8


8.1
8.2
8.3
8.4
8.5
8.6
8.7


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Yellow


PHOSPHORUS, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 2


Mean 0.02


Max


Min


Stdev 0.00


0.02


0.02


0
0.005
0.01


0.015
0.02


0.025


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Yellow


Page 99 of 367







POTASSIUM, WATER, FILTERED, MILLIGRAMS PER LITER
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SOLIDS, TOTAL DISSOLVED-COND. METER (MG/L)
Site Visits 12
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SUSPENDED SOLIDS, DRIED AT 110 DEGREES CELSIUS, WATER, MILLIGRAMS PER LITER
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TURBIDITY,FIELD NEPHELOMETRIC TURBIDITY UNITS,NTU
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CANY


ALUMINUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 1


Mean 70.60


Max


Min


Stdev


70.60


70.60


0


20


40


60


80


1/1/2005
1/1/2006


1/1/2007
1/1/2008


2.4 MILE LOOP SPRING BS-2


ARSENIC, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


2.4 MILE LOOP SPRING BS-2


BARIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 4


Mean 154.25


Max


Min


Stdev 18.71


169.00


127.00


0


50


100


150


200


1/1/2005
1/1/2006


1/1/2007
1/1/2008


2.4 MILE LOOP SPRING BS-2


BORON, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 3


Mean 60.27


Max


Min


Stdev 15.36


77.80


49.20


0
20
40
60
80


100


1/1/2005
1/1/2006


1/1/2007
1/1/2008


2.4 MILE LOOP SPRING BS-2


Page 104 of 367







CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
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HARDNESS, CA MG CALCULATED (MG/L AS CACO3)
Site Visits 11
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
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PH, FIELD, STANDARD UNITS SU
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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TURBIDITY, WATER, UNFILTERED, LABORATORY, NEPHELOMETRIC TURBIDITY UNITS
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
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HARDNESS, CA MG CALCULATED (MG/L AS CACO3)
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
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PH, FIELD, STANDARD UNITS SU
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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TURBIDITY, WATER, UNFILTERED, LABORATORY, NEPHELOMETRIC TURBIDITY UNITS
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CANY


ALUMINUM, WATER, FILTERED, MICROGRAMS PER LITER
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
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HARDNESS, CA MG CALCULATED (MG/L AS CACO3)
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 2


Mean 63.65


Max


Min


Stdev 39.67


91.70


35.60


0
20
40
60
80


100


1/1/2005
1/1/2006


1/1/2007
1/1/2008


CHOCOLATE DROPS SPG .5 MI S OF MAZE OVERLOOK SF-4


MERCURY, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


CHOCOLATE DROPS SPG .5 MI S OF MAZE OVERLOOK SF-4


NICKEL, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


CHOCOLATE DROPS SPG .5 MI S OF MAZE OVERLOOK SF-4


NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


CHOCOLATE DROPS SPG .5 MI S OF MAZE OVERLOOK SF-4


Page 126 of 367







PH, FIELD, STANDARD UNITS SU
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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POTASSIUM, WATER, FILTERED, MILLIGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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TURBIDITY, WATER, UNFILTERED, LABORATORY, NEPHELOMETRIC TURBIDITY UNITS
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CANY
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
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NICKEL, WATER, FILTERED, MICROGRAMS PER LITER
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POTASSIUM, WATER, FILTERED, MILLIGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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TURBIDITY, WATER, UNFILTERED, LABORATORY, NEPHELOMETRIC TURBIDITY UNITS
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CANY
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POTASSIUM, WATER, FILTERED, MILLIGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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TURBIDITY, WATER, UNFILTERED, LABORATORY, NEPHELOMETRIC TURBIDITY UNITS
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CANY
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GREEN R AB CNFL / COLORADO R


DISCHARGE, CUBIC FEET PER SECOND
Site Visits 12


Mean 8899.17


Max


Min


Stdev 8348.88


25000.00


1750.00


0
5000


10000
15000
20000
25000
30000


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GREEN R AB CNFL / COLORADO R


HARDNESS, CA MG CALCULATED (MG/L AS CACO3)
Site Visits 12


Mean 222.11


Max


Min


Stdev 77.85


333.60


123.30


0


100


200


300


400


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GREEN R AB CNFL / COLORADO R


IRON, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 4


Mean 29.20


Max


Min


Stdev 5.55


34.50


21.70


0


10


20


30


40


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GREEN R AB CNFL / COLORADO R


Page 157 of 367







LEAD, WATER, FILTERED, MICROGRAMS PER LITER
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NICKEL, WATER, FILTERED, MICROGRAMS PER LITER
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POTASSIUM, WATER, FILTERED, MILLIGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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TURBIDITY, WATER, UNFILTERED, LABORATORY, NEPHELOMETRIC TURBIDITY UNITS
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CANY
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
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HARDNESS, CA MG CALCULATED (MG/L AS CACO3)
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, FIELD, MICROSIEMENS PER CENTIMETER AT 25 DEGREES 
CELSIUS Site Visits 4


Mean 557.75


Max


Min


Stdev 255.25


866.00


342.00


0
200
400
600
800


1000


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GREEN R AT MINERAL BOTTOMS


SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 10


Mean 585.20


Max


Min


Stdev 189.91


890.00


340.00


0
200
400
600
800


1000


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GREEN R AT MINERAL BOTTOMS


SULFATE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 10


Mean 142.83


Max


Min


Stdev 71.86


269.00


63.50


0
50


100
150
200
250
300


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GREEN R AT MINERAL BOTTOMS


SUSPENDED SOLIDS, DRIED AT 110 DEGREES CELSIUS, WATER, MILLIGRAMS PER LITER
Site Visits 10


Mean 1061.10


Max


Min


Stdev 843.33


3110.00


116.00


0
500


1000
1500
2000
2500
3000
3500


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GREEN R AT MINERAL BOTTOMS


Page 170 of 367
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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HARDNESS, CA MG CALCULATED (MG/L AS CACO3)
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
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PH, FIELD, STANDARD UNITS SU
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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TURBIDITY, WATER, UNFILTERED, LABORATORY, NEPHELOMETRIC TURBIDITY UNITS
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CANY
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
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HARDNESS, CA MG CALCULATED (MG/L AS CACO3)
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 3


Mean 31.55


Max


Min


Stdev 23.11


48.60


5.24


0
10
20
30
40
50
60


1/1/2005
1/1/2006


1/1/2007
1/1/2008


MAZE OVERLOOK SPG .25MI SE OF MAZE OVERLOOK SF-2


MERCURY, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


MAZE OVERLOOK SPG .25MI SE OF MAZE OVERLOOK SF-2


NICKEL, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


MAZE OVERLOOK SPG .25MI SE OF MAZE OVERLOOK SF-2


NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 1


Mean 0.12


Max


Min


Stdev


0.12


0.12


0
0.02
0.04
0.06
0.08


0.1
0.12
0.14


1/1/2005
1/1/2006


1/1/2007
1/1/2008


MAZE OVERLOOK SPG .25MI SE OF MAZE OVERLOOK SF-2


Page 194 of 367







PH, FIELD, STANDARD UNITS SU
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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TURBIDITY, WATER, UNFILTERED, LABORATORY, NEPHELOMETRIC TURBIDITY UNITS
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CANY
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
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HARDNESS, CA MG CALCULATED (MG/L AS CACO3)
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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HARDNESS, CA MG CALCULATED (MG/L AS CACO3)
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
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TURBIDITY, WATER, UNFILTERED, LABORATORY, NEPHELOMETRIC TURBIDITY UNITS
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DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
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IRON, WATER, FILTERED, MICROGRAMS PER LITER
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MERCURY, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0
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Stdev0
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NICKEL, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 8


Mean 0.29
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Stdev 0.31
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OXYGEN ,DISSOLVED, ANALYSIS BY PROBE          MG/L
Site Visits 18


Mean 8.95
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PH, FIELD, STANDARD UNITS SU
Site Visits 1


Mean 8.29
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Stdev
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PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
Site Visits 18


Mean 7.84
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PH, WATER, UNFILTERED, LABORATORY, STANDARD UNITS
Site Visits 13


Mean 8.40
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PHOSPHORUS, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 1


Mean 0.04
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POTASSIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 13


Mean 3.73


Max


Min


Stdev 1.95


9.19
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SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean
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0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Halls


SILVER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean
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SODIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 13


Mean 21.31
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Stdev 17.73
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SOLIDS, TOTAL DISSOLVED-COND. METER (MG/L)
Site Visits 13


Mean 355.54


Max
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Stdev 254.58
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, FIELD, MICROSIEMENS PER CENTIMETER AT 25 DEGREES 
CELSIUS Site Visits 19


Mean 481.73


Max
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Stdev 127.90


771.21
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 13


Mean 510.15


Max
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Stdev 268.69
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SULFATE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 13


Mean 115.64
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Stdev 153.36
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SUSPENDED SOLIDS, DRIED AT 110 DEGREES CELSIUS, WATER, MILLIGRAMS PER LITER
Site Visits 6


Mean 4112.60


Max
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Stdev 10017.17


24560.00


5.20


0
5000


10000
15000
20000
25000
30000


1/1/2005
1/1/2006


1/1/2007
1/1/2008


Halls


TEMPERATURE, AIR, DEGREES CELSIUS
Site Visits 19


Mean 15.92
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Stdev 6.81
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TEMPERATURE, WATER, DEGREES CELSIUS
Site Visits 20


Mean 14.56
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TURBIDITY, WATER, UNFILTERED, LABORATORY, NEPHELOMETRIC TURBIDITY UNITS
Site Visits 12


Mean 10.67


Max
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Stdev 21.39
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TURBIDITY,FIELD NEPHELOMETRIC TURBIDITY UNITS,NTU
Site Visits 19


Mean 353.15


Max


Min


Stdev 1300.02
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ZINC, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0
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Stdev0
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CURE


AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 12


Mean 0.01


Max


Min


Stdev 0.00


0.02


0.01


0
0.005
0.01


0.015
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0.025
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.04
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


CALCIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 12


Mean 11.39
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Stdev 1.97
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


CHLORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 1


Mean 0.41
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 12


Mean 0.36


Max
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Stdev 0.11
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
Site Visits 5


Mean 27.11
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Stdev 16.11
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 6


Mean 9.58
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Stdev 0.74
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 6


Mean 100.08
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E.COLI MF, MI A COLONIES/100 ML
Site Visits 12


Mean 16.17


Max


Min


Stdev 16.81


47.00
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


HARDNESS, WATER, UNFILTERED, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 6


Mean 35.65


Max


Min


Stdev 6.83


46.78
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


LEAD, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.08
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Stdev 0.01
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 12


Mean 1.89
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Stdev 0.29
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 34.51


Max


Min


Stdev 14.23


62.83


16.90


0
10
20
30
40
50
60
70


1/1/2005
1/1/2006


1/1/2007
1/1/2008


BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 11


Mean 0.02
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Stdev 0.00


0.02


0.02
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


NITRITE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 11


Mean 0.00
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0.00


0.00


0
0.0005


0.001
0.0015


0.002
0.0025


1/1/2005
1/1/2006


1/1/2007
1/1/2008


BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
Site Visits 6


Mean 7.75
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Stdev 0.13
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PH, WATER, UNFILTERED, LABORATORY, STANDARD UNITS
Site Visits 6


Mean 7.69


Max
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Stdev 0.24
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PHOSPHORUS, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 11


Mean 0.10
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SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.21
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.19
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, LABORATORY, MICROSIEMENS PER CENTIMETER AT 25 
DEGREES CELSIUS Site Visits 6


Mean 81.47


Max


Min


Stdev 12.03


99.00
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 6


Mean 81.18
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Stdev 13.51
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


STREAM WIDTH, FEET
Site Visits 5


Mean 16.51
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TEMPERATURE, AIR, DEGREES CELSIUS
Site Visits 5


Mean 8.40
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TEMPERATURE, WATER, DEGREES CELSIUS
Site Visits 6


Mean 5.85
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Stdev 3.78
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BEAVER CREEK AT HWY 50 NEAR GUNNISON, CO


VELOCITY AT POINT IN STREAM, FEET PER SECOND
Site Visits 5


Mean 2.06
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ZINC, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.56
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CURE


AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 6


Mean 0.01
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5


Mean 0.11
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CALCIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 6


Mean 19.00
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CHLORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 1


Mean 1.27
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 6


Mean 0.53


Max
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Stdev 0.28
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E.COLI MF, MI A COLONIES/100 ML
Site Visits 7


Mean 38.86
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LEAD, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5
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MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 6


Mean 3.49
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 6


Mean 28.45
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Stdev 17.36
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 5


Mean 0.02


Max


Min


Stdev 0.01


0.04


0.01


0


0.01


0.02


0.03


0.04


1/1/2005
1/1/2006


1/1/2007
1/1/2008


CEBOLLA CREEK AT BRIDGE SE OF POWDERHORN
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PHOSPHORUS, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 4
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SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5


Mean 0.08
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
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CURE


AMMONIA PLUS ORGANIC NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 13


Mean 0.40
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AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 15
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15
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CHLORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 2


Mean 3.96
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15


Mean 2.79
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DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
Site Visits 15


Mean 106.75


Max


Min


Stdev 138.67


525.00


28.30


0
100
200
300
400
500
600


1/1/2005
1/1/2006


1/1/2007
1/1/2008


CIMARRON RIVER BL SQUAW CREEK, NR CIMARRON, CO.


DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 15


Mean 9.68
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DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 15


Mean 106.63
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E.COLI MF, MI A COLONIES/100 ML
Site Visits 5
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GAGE HEIGHT, FEET
Site Visits 9


Mean 0.89
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HARDNESS, WATER, UNFILTERED, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 15


Mean 157.50
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LEAD, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15


Mean 0.09
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MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 15
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15


Mean 16.73
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NITRATE NITROGEN, DISSOLVED (MG/L AS NO3) 
Site Visits 3
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NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 3


Mean 0.22
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NITRITE NITROGEN, DISSOLVED (MG/L AS NO2) 
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
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NITROGEN, AMMONIA, DISSOLVED (MG/L AS NH4) 
Site Visits 2


Mean 0.02
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ORGANIC NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
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ORTHOPHOSPHATE, WATER, FILTERED, MILLIGRAMS PER LITER AS PHOSPHORUS
Site Visits 13
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PH, WATER, UNFILTERED, LABORATORY, STANDARD UNITS
Site Visits 15


Mean 8.22
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PHOSPHATE, ORTHO (MG/L AS PO4) 
Site Visits 9
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PHOSPHORUS, WATER, UNFILTERED, MILLIGRAMS PER LITER
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SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15


Mean 0.75
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, LABORATORY, MICROSIEMENS PER CENTIMETER AT 25 
DEGREES CELSIUS Site Visits 14


Mean 367.93
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 15
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STREAM WIDTH, FEET
Site Visits 15


Mean 33.86
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TEMPERATURE, WATER, DEGREES CELSIUS
Site Visits 15
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TOTAL NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 12


Mean 0.51
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VELOCITY AT POINT IN STREAM, FEET PER SECOND
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ZINC, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15


Mean 2.33
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CURE


AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
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CALCIUM, WATER, FILTERED, MILLIGRAMS PER LITER
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5
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MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5


Mean 4.84
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 5
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Site Visits 4


Mean 0.05


Max


Min


Stdev 0.01


0.07


0.04


0


0.02


0.04


0.06


0.08


1/1/2005
1/1/2006


1/1/2007
1/1/2008


CURECANTI CREEK NEAR SAPINERO, CO.


Page 251 of 367







SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5


Mean 0.07
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
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ZINC, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5


Mean 0.52


Max


Min


Stdev 0.11


0.60


0.40


0
0.1
0.2
0.3
0.4
0.5
0.6
0.7


1/1/2005
1/1/2006


1/1/2007
1/1/2008


CURECANTI CREEK NEAR SAPINERO, CO.


Page 252 of 367







CURE


AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 12


Mean 0.35
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DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
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DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 6


Mean 97.61


Max


Min


Stdev 1.38


99.82


95.57


93
94
95
96
97
98
99


100
101


1/1/2005
1/1/2006


1/1/2007
1/1/2008


EAST ELK CREEK NEAR MOUTH NEAR SAPINERO, CO


Page 254 of 367







E.COLI MF, MI A COLONIES/100 ML
Site Visits 12


Mean 18.33
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HARDNESS, WATER, UNFILTERED, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 6
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LEAD, WATER, FILTERED, MICROGRAMS PER LITER
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MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 12


Mean 51.24
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
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PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
Site Visits 6


Mean 7.68
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11
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TEMPERATURE, AIR, DEGREES CELSIUS
Site Visits 5
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CURE


AMMONIA PLUS ORGANIC NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER AS NITROGEN
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CHLORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 2


Mean 1.49
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DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 15
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MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 15


Mean 3.15
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NITRITE NITROGEN, DISSOLVED (MG/L AS NO2) 
Site Visits 1
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PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
Site Visits 15


Mean 8.15
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PHOSPHATE, ORTHO (MG/L AS PO4) 
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SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15


Mean 0.18
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, LABORATORY, MICROSIEMENS PER CENTIMETER AT 25 
DEGREES CELSIUS Site Visits 14
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STREAM WIDTH, FEET
Site Visits 15


Mean 8.51
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TEMPERATURE, WATER, DEGREES CELSIUS
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TOTAL NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 9


Mean 0.45


Max


Min


Stdev 0.13


0.74


0.28


0


0.2


0.4


0.6


0.8


1/1/2005
1/1/2006


1/1/2007
1/1/2008


PINE CREEK AT HWY 50 NEAR SAPINERO, CO


VELOCITY AT POINT IN STREAM, FEET PER SECOND
Site Visits 15


Mean 1.08


Max


Min


Stdev 0.28


1.53


0.67


0


0.5


1


1.5


2


1/1/2005
1/1/2006


1/1/2007
1/1/2008


PINE CREEK AT HWY 50 NEAR SAPINERO, CO


Page 267 of 367







ZINC, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 15
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CURE


AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 12
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 12


Mean 0.40
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E.COLI MF, MI A COLONIES/100 ML
Site Visits 13
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 12
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 12


Mean 0.02


Max


Min


Stdev 0.02


0.07


0.01


0
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0.04
0.05
0.06
0.07


1/1/2005
1/1/2006


1/1/2007
1/1/2008


RED CREEK NEAR MOUTH NEAR SAPINERO, CO


NITRITE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 12


Mean 0.00


Max


Min


Stdev 0.00


0.00


0.00


0
0.0005


0.001
0.0015


0.002
0.0025


1/1/2005
1/1/2006


1/1/2007
1/1/2008


RED CREEK NEAR MOUTH NEAR SAPINERO, CO


NITROGEN, AMMONIA, DISSOLVED (MG/L AS NH4) 
Site Visits 1


Mean 0.01
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Stdev


0.01


0.01


0
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0.006
0.008
0.01


0.012
0.014
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RED CREEK NEAR MOUTH NEAR SAPINERO, CO


PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
Site Visits 6


Mean 7.90


Max


Min


Stdev 0.07


8.01


7.82
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7.9
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8
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PH, WATER, UNFILTERED, LABORATORY, STANDARD UNITS
Site Visits 6


Mean 7.77
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Stdev 0.27
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PHOSPHORUS, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 11


Mean 0.18


Max
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Stdev 0.07


0.26
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0
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SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 12


Mean 0.20
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Stdev 0.15
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0.06


0
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RED CREEK NEAR MOUTH NEAR SAPINERO, CO


SILVER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.19
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Stdev 0.03


0.20
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, LABORATORY, MICROSIEMENS PER CENTIMETER AT 25 
DEGREES CELSIUS Site Visits 6


Mean 135.59


Max


Min


Stdev 54.85
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RED CREEK NEAR MOUTH NEAR SAPINERO, CO


SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 6


Mean 138.18


Max


Min


Stdev 57.66
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STREAM WIDTH, FEET
Site Visits 4


Mean 6.88
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Min


Stdev 1.29
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TEMPERATURE, AIR, DEGREES CELSIUS
Site Visits 6


Mean 14.83
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Stdev 5.49
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TEMPERATURE, WATER, DEGREES CELSIUS
Site Visits 6


Mean 12.28


Max


Min


Stdev 7.17


20.95


0.29
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RED CREEK NEAR MOUTH NEAR SAPINERO, CO


VELOCITY AT POINT IN STREAM, FEET PER SECOND
Site Visits 3


Mean 1.51
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Min


Stdev 0.40
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ZINC, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 12


Mean 0.56


Max


Min


Stdev 0.17


0.90


0.33
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CURE


AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 12


Mean 0.01


Max


Min


Stdev 0.00


0.02


0.01


0
0.005
0.01


0.015
0.02


0.025


1/1/2005
1/1/2006


1/1/2007
1/1/2008


SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.04


Max
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Stdev 0.00


0.04


0.03


0
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SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


CALCIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 15


Mean 10.86


Max
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Stdev 6.38


18.38
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CHLORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 1


Mean 0.61
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 14


Mean 0.48


Max


Min


Stdev 0.19
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0.30
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DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
Site Visits 5


Mean 112.17
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Stdev 97.38
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DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 5


Mean 8.83
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Stdev 0.94
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DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 5


Mean 104.37
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E.COLI MF, MI A COLONIES/100 ML
Site Visits 10


Mean 6.20


Max
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Stdev 5.94
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HARDNESS, WATER, UNFILTERED, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 6


Mean 41.85


Max


Min


Stdev 14.12
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0
10
20
30
40
50
60
70


1/1/2005
1/1/2006


1/1/2007
1/1/2008


SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


LEAD, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.08
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SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 15


Mean 2.03
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Stdev 1.23
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 14


Mean 1.58


Max


Min


Stdev 1.00
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NITRATE NITROGEN, DISSOLVED (MG/L AS NO3) 
Site Visits 1


Mean 0.13


Max


Min


Stdev
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NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 1


Mean 0.03
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NITRITE NITROGEN, DISSOLVED (MG/L AS NO2) 
Site Visits 1


Mean 0.01
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Stdev
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1/1/2005
1/1/2006


1/1/2007
1/1/2008


SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


Page 280 of 367







NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 11


Mean 0.02


Max


Min


Stdev 0.01


0.03


0.01


0
0.005
0.01


0.015
0.02


0.025
0.03


0.035
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1/1/2006


1/1/2007
1/1/2008


SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


NITRITE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 11


Mean 0.00


Max


Min


Stdev 0.00


0.00


0.00


0
0.0005


0.001
0.0015


0.002
0.0025


1/1/2005
1/1/2006


1/1/2007
1/1/2008


SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
Site Visits 5


Mean 8.08
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Stdev 0.34


8.63
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PH, WATER, UNFILTERED, LABORATORY, STANDARD UNITS
Site Visits 6


Mean 7.87
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Stdev 0.17
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PHOSPHORUS, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 13


Mean 0.04


Max


Min


Stdev 0.05


0.19
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SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 14


Mean 0.18


Max


Min


Stdev 0.16


0.40


0.04


0
0.1
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0.4
0.5


1/1/2005
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1/1/2007
1/1/2008


SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


SILVER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.19
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Stdev 0.03
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SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


SPECIFIC CONDUCTANCE, WATER, UNFILTERED, LABORATORY, MICROSIEMENS PER CENTIMETER AT 25 
DEGREES CELSIUS Site Visits 6


Mean 98.28


Max


Min


Stdev 28.31


135.40


62.32
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 5


Mean 91.94


Max


Min


Stdev 27.65


132.90


62.70
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SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


STREAM WIDTH, FEET
Site Visits 5


Mean 25.64
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Stdev 4.13
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TEMPERATURE, AIR, DEGREES CELSIUS
Site Visits 6


Mean 13.67
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Stdev 10.82
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TEMPERATURE, WATER, DEGREES CELSIUS
Site Visits 5


Mean 10.82
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Stdev 3.62
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6.21


0


5


10


15


20


1/1/2005
1/1/2006


1/1/2007
1/1/2008


SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


Page 283 of 367







VELOCITY AT POINT IN STREAM, FEET PER SECOND
Site Visits 5


Mean 3.14


Max


Min


Stdev 2.03


5.46
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ZINC, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.59
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Stdev 0.23


1.20


0.32


0
0.2
0.4
0.6
0.8


1
1.2
1.4


1/1/2005
1/1/2006


1/1/2007
1/1/2008


SOAP CREEK ABOVE CHANCE CREEK NEAR SAPINERO, CO


Page 284 of 367







CURE


AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 11


Mean 0.01
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Stdev 0.00


0.02
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STEUBEN CREEK NEAR MOUTH NEAR GUNNISON, CO


CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.04
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CALCIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 11


Mean 10.07
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CHLORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 1


Mean 0.99
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.39
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Stdev 0.08
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DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
Site Visits 5


Mean 8.69
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Stdev 6.91
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STEUBEN CREEK NEAR MOUTH NEAR GUNNISON, CO


DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 6


Mean 9.47
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DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 6


Mean 101.00
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E.COLI MF, MI A COLONIES/100 ML
Site Visits 13


Mean 16.23
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Stdev 12.26
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HARDNESS, WATER, UNFILTERED, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 6


Mean 32.21
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Stdev 6.64
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LEAD, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 0.08
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MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 11


Mean 1.58
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11


Mean 9.36
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 11


Mean 0.02
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NITRITE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 11


Mean 0.00


Max


Min


Stdev 0.00


0.00


0.00


0
0.0005


0.001
0.0015


0.002
0.0025


1/1/2005
1/1/2006


1/1/2007
1/1/2008


STEUBEN CREEK NEAR MOUTH NEAR GUNNISON, CO


NITROGEN, AMMONIA, DISSOLVED (MG/L AS NH4) 
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PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
Site Visits 6


Mean 7.87
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PH, WATER, UNFILTERED, LABORATORY, STANDARD UNITS
Site Visits 6


Mean 7.57
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PHOSPHORUS, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 10


Mean 0.08
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 11
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TEMPERATURE, AIR, DEGREES CELSIUS
Site Visits 4


Mean 13.25


Max


Min


Stdev 5.85


18.00


6.00


0


5


10


15


20


1/1/2005
1/1/2006


1/1/2007
1/1/2008


STEUBEN CREEK NEAR MOUTH NEAR GUNNISON, CO


TEMPERATURE, WATER, DEGREES CELSIUS
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VELOCITY AT POINT IN STREAM, FEET PER SECOND
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CURE


AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 5


Mean 0.01
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Site Visits 5
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CALCIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 5
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CHLORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5


Mean 0.42
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E.COLI MF, MI A COLONIES/100 ML
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LEAD, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5
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MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 5
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5


Mean 1.92
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
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SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5


Mean 0.06
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5


Mean 0.18
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ZINC, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 5


Mean 0.52
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DINO


ALKALINITY, WATER, FILTERED, INCREMENTAL TITRATION, FIELD, MILLIGRAMS PER LITER AS CALCIUM 
CARBONATE Site Visits 7


Mean 144.06


Max
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Stdev 10.79
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GREEN RIVER ABOVE GATES OF LODORE, CO


AMMONIA PLUS ORGANIC NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 7


Mean 0.26
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AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 7
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BICARBONATE, WATER, FILTERED, INCREMENTAL TITRATION, FIELD, MILLIGRAMS PER LITER
Site Visits 7
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CALCIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 7


Mean 57.07
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CARBONATE, WATER, FILTERED, INCREMENTAL TITRATION, FIELD, MILLIGRAMS PER LITER
Site Visits 7
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CHLORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 7


Mean 17.93
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DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
Site Visits 7
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DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 7


Mean 9.34
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DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 6


Mean 106.93
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FLUORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 7


Mean 0.30
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HARDNESS, WATER, UNFILTERED, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 7
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MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 7


Mean 22.91
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 7


Mean 0.03
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NITRITE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
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NITROGEN, AMMONIA, DISSOLVED (MG/L AS NH4) 
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NONCARBONATE HARDNESS, WATER, FILTERED, FIELD, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 7


Mean 92.92
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ORGANIC NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 1
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ORTHOPHOSPHATE, WATER, FILTERED, MILLIGRAMS PER LITER AS PHOSPHORUS
Site Visits 7


Mean 0.01


Max


Min


Stdev 0.00


0.02


0.00


0


0.005


0.01


0.015


0.02


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GREEN RIVER ABOVE GATES OF LODORE, CO


PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
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PHOSPHATE, ORTHO (MG/L AS PO4) 
Site Visits 1


Mean 0.02
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Site Visits 7
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POTASSIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 7
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RESIDUE, WATER, FILTERED, SUM OF CONSTITUENTS, MILLIGRAMS PER LITER
Site Visits 7
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RESIDUE, WATER, FILTERED, TONS PER ACRE-FOOT
Site Visits 7


Mean 0.56
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RESIDUE, WATER, FILTERED, TONS PER DAY
Site Visits 7
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SAMPLE LOCATION, DISTANCE UPSTREAM, FEET
Site Visits 2


Mean 205.00


Max


Min


Stdev 275.77


400.00


10.00


0
100
200
300
400
500


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GREEN RIVER ABOVE GATES OF LODORE, CO


SILICA, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 7
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SODIUM ADSORPTION RATIO, WATER, NUMBER
Site Visits 7


Mean 1.47
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SODIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 7


Mean 51.85
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SODIUM, WATER, PERCENT IN EQUIVALENTS OF MAJOR CATIONS
Site Visits 7


Mean 31.97
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 7
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STREAM WIDTH, FEET
Site Visits 7


Mean 296.14


Max


Min


Stdev 129.09


530.00


190.00


0
100
200
300
400
500
600


1/1/2005
1/1/2006


1/1/2007
1/1/2008


GREEN RIVER ABOVE GATES OF LODORE, CO


SULFATE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 7


Mean 170.78
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TEMPERATURE, WATER, DEGREES CELSIUS
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VELOCITY AT POINT IN STREAM, FEET PER SECOND
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DINO


DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
Site Visits 24


Mean 6065.42
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GREEN RIVER NEAR JENSEN, UT


GAGE HEIGHT, FEET
Site Visits 25
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PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
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RESIDUE ON EVAPORATION, DRIED AT 180 DEGREES CELSIUS, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 14
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, LABORATORY, MICROSIEMENS PER CENTIMETER AT 25 
DEGREES CELSIUS Site Visits 1


Mean 633.20
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 21
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STREAM WIDTH, FEET
Site Visits 8
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SUSPENDED SEDIMENT CONCENTRATION, MILLIGRAMS PER LITER
Site Visits 15
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SUSPENDED SEDIMENT LOAD, TONS PER DAY
Site Visits 15


Mean 21601.77


Max
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SUSPENDED SEDIMENT, SIEVE DIAMETER, PERCENT SMALLER THAN 0.063 MILLIMETERS
Site Visits 13


Mean 63.02
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TEMPERATURE, WATER, DEGREES CELSIUS
Site Visits 22
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DINO


ALKALINITY, WATER, FILTERED, FIXED ENDPOINT (PH 4.5) TITRATION, LABORATORY, MILLIGRAMS PER LITER 
AS CALCIUM CARBONATE Site Visits 1


Mean 133.85


Max


Min


Stdev


133.85
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ALKALINITY, WATER, FILTERED, INCREMENTAL TITRATION, FIELD, MILLIGRAMS PER LITER AS CALCIUM 
CARBONATE Site Visits 14


Mean 116.51
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AMMONIA PLUS ORGANIC NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 14


Mean 0.40
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AMMONIA, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 14
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BICARBONATE, WATER, FILTERED, INCREMENTAL TITRATION, FIELD, MILLIGRAMS PER LITER
Site Visits 14


Mean 138.01
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Stdev 43.75
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 8


Mean 0.04
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CALCIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 14


Mean 34.58


Max


Min


Stdev 9.36


44.67


18.14


0
10
20
30
40
50


1/1/2005
1/1/2006


1/1/2007
1/1/2008


YAMPA RIVER AT DEERLODGE PARK, CO.


CARBONATE, WATER, FILTERED, INCREMENTAL TITRATION, FIELD, MILLIGRAMS PER LITER
Site Visits 14
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CHLORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 14


Mean 12.21
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Stdev 7.10
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COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 8


Mean 1.81
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DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
Site Visits 14


Mean 2055.07
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DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 13
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DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 12


Mean 104.08
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FLUORIDE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 14


Mean 0.22
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GAGE HEIGHT, FEET
Site Visits 15


Mean 3.75


Max


Min


Stdev 1.97


7.99


1.87


0
2
4
6
8


10


1/1/2005
1/1/2006


1/1/2007
1/1/2008


YAMPA RIVER AT DEERLODGE PARK, CO.


HARDNESS, WATER, UNFILTERED, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 14


Mean 143.93
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IRON, WATER, UNFILTERED, RECOVERABLE, MICROGRAMS PER LITER
Site Visits 8


Mean 1121.83
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LEAD, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 8


Mean 0.08
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MAGNESIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 14


Mean 13.98
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MANGANESE, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 8


Mean 4.15
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MANGANESE, WATER, UNFILTERED, RECOVERABLE, MICROGRAMS PER LITER
Site Visits 8


Mean 38.55


Max


Min
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NITRATE NITROGEN, DISSOLVED (MG/L AS NO3) 
Site Visits 1
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NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 1
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NITRITE NITROGEN, DISSOLVED (MG/L AS NO2) 
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NITRITE PLUS NITRATE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 14


Mean 0.11
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NITRITE, WATER, FILTERED, MILLIGRAMS PER LITER AS NITROGEN
Site Visits 14
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NITROGEN, AMMONIA, DISSOLVED (MG/L AS NH4) 
Site Visits 1
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NONCARBONATE HARDNESS, WATER, FILTERED, FIELD, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 14


Mean 27.47
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NONCARBONATE HARDNESS, WATER, FILTERED, LAB, MILLIGRAMS PER LITER AS CALCIUM CARBONATE
Site Visits 1


Mean 32.96
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ORGANIC NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 1


Mean 0.21
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ORTHOPHOSPHATE, WATER, FILTERED, MILLIGRAMS PER LITER AS PHOSPHORUS
Site Visits 13


Mean 0.02


Max


Min


Stdev 0.05


0.18


0.00


0


0.05


0.1


0.15


0.2


1/1/2005
1/1/2006


1/1/2007
1/1/2008


YAMPA RIVER AT DEERLODGE PARK, CO.


PH, WATER, UNFILTERED, FIELD, STANDARD UNITS
Site Visits 14


Mean 8.42
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PHOSPHORUS, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 14


Mean 0.08
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POTASSIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 14


Mean 2.00
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RESIDUE, WATER, FILTERED, SUM OF CONSTITUENTS, MILLIGRAMS PER LITER
Site Visits 14


Mean 245.35
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RESIDUE, WATER, FILTERED, TONS PER ACRE-FOOT
Site Visits 14


Mean 0.33
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RESIDUE, WATER, FILTERED, TONS PER DAY
Site Visits 13


Mean 839.18
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Stdev 941.35
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SAMPLE LOCATION, DISTANCE UPSTREAM, FEET
Site Visits 9


Mean 1855.11
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SELENIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 8


Mean 0.37
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SILICA, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 14
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SILVER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 8


Mean 0.19
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SODIUM ADSORPTION RATIO, WATER, NUMBER
Site Visits 14


Mean 1.08
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SODIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 14


Mean 31.08
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SODIUM, WATER, PERCENT IN EQUIVALENTS OF MAJOR CATIONS
Site Visits 14


Mean 29.42
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, LABORATORY, MICROSIEMENS PER CENTIMETER AT 25 
DEGREES CELSIUS Site Visits 1


Mean 484.50


Max


Min


Stdev


484.50


484.50


0
100
200
300
400
500
600


1/1/2005
1/1/2006


1/1/2007
1/1/2008


YAMPA RIVER AT DEERLODGE PARK, CO.


SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
Site Visits 16


Mean 414.75
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STREAM WIDTH, FEET
Site Visits 13


Mean 188.46
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SULFATE, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 14
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TEMPERATURE, WATER, DEGREES CELSIUS
Site Visits 18


Mean 11.42
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TOTAL NITROGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
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Mean 0.65
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VELOCITY AT POINT IN STREAM, FEET PER SECOND
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Mean 2.73
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ZINC, WATER, FILTERED, MICROGRAMS PER LITER
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HOVE


DISCHARGE, CUBIC FEET PER SECOND
Site Visits 1


Mean 0.10
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DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 1
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PH, FIELD, STANDARD UNITS SU
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, FIELD, MICROSIEMENS PER CENTIMETER AT 25 DEGREES 
CELSIUS Site Visits 1


Mean 825.00
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TEMPERATURE, WATER, DEGREES CELSIUS
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, FIELD, MICROSIEMENS PER CENTIMETER AT 25 DEGREES 
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DISCHARGE, CUBIC FEET PER SECOND
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, FIELD, MICROSIEMENS PER CENTIMETER AT 25 DEGREES 
CELSIUS Site Visits 1
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NABR


DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
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TEMPERATURE, WATER, DEGREES CELSIUS
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NABR


DISCHARGE, CUBIC FEET PER SECOND
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, FIELD, MICROSIEMENS PER CENTIMETER AT 25 DEGREES 
CELSIUS Site Visits 1
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NABR


DISCHARGE, CUBIC FEET PER SECOND
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, FIELD, MICROSIEMENS PER CENTIMETER AT 25 DEGREES 
CELSIUS Site Visits 1
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ALUMINUM, WATER, FILTERED, MICROGRAMS PER LITER
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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CHROMIUM, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


LaVerkin


CLOUD COVER, PERCENT
Site Visits 19


Mean 27.11


Max


Min


Stdev 40.39


100.00


0.00


0
20
40
60
80


100
120


1/1/2005
1/1/2006


1/1/2007
1/1/2008


LaVerkin


COPPER, WATER, FILTERED, MICROGRAMS PER LITER
Site Visits 0


Mean


Max


Min


Stdev0
0.2
0.4
0.6
0.8


1


1/1/2005
1/1/2006


1/1/2007
1/1/2008


LaVerkin


DISCHARGE, CUBIC FEET PER SECOND
Site Visits 2


Mean 4.37


Max


Min


Stdev 0.53


4.74


3.99


3.6
3.8


4
4.2
4.4
4.6
4.8


1/1/2005
1/1/2006


1/1/2007
1/1/2008


LaVerkin


Page 335 of 367







DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
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IRON, WATER, FILTERED, MICROGRAMS PER LITER
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MERCURY, WATER, FILTERED, MICROGRAMS PER LITER
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PH, FIELD, STANDARD UNITS SU
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POTASSIUM, WATER, FILTERED, MILLIGRAMS PER LITER
Site Visits 14
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SOLIDS, TOTAL DISSOLVED-COND. METER (MG/L)
Site Visits 14
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SUSPENDED SOLIDS, DRIED AT 110 DEGREES CELSIUS, WATER, MILLIGRAMS PER LITER
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TURBIDITY,FIELD NEPHELOMETRIC TURBIDITY UNITS,NTU
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CLOUD COVER, PERCENT
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POTASSIUM, WATER, FILTERED, MILLIGRAMS PER LITER
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SOLIDS, TOTAL DISSOLVED-COND. METER (MG/L)
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SUSPENDED SOLIDS, DRIED AT 110 DEGREES CELSIUS, WATER, MILLIGRAMS PER LITER
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TURBIDITY,FIELD NEPHELOMETRIC TURBIDITY UNITS,NTU
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CADMIUM, WATER, FILTERED, MICROGRAMS PER LITER
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DISCHARGE, INSTANTANEOUS, CUBIC FEET PER SECOND
Site Visits 19


Mean 7.17


Max


Min


Stdev 5.06


20.99


3.75


0
5


10
15
20
25


1/1/2005
1/1/2006


1/1/2007
1/1/2008


North Ck.


DISSOLVED OXYGEN, WATER, UNFILTERED, MILLIGRAMS PER LITER
Site Visits 1


Mean 10.81


Max


Min


Stdev


10.81


10.81


0
2
4
6
8


10
12


1/1/2005
1/1/2006


1/1/2007
1/1/2008


North Ck.


DISSOLVED OXYGEN, WATER, UNFILTERED, PERCENT OF SATURATION
Site Visits 1


Mean 104.55


Max


Min


Stdev


104.55


104.55


0
20
40
60
80


100
120


1/1/2005
1/1/2006


1/1/2007
1/1/2008


North Ck.


HARDNESS, CA MG CALCULATED (MG/L AS CACO3)
Site Visits 12


Mean 163.48


Max


Min


Stdev 81.32


408.00


92.50


0
100
200
300
400
500


1/1/2005
1/1/2006


1/1/2007
1/1/2008


North Ck.


Page 360 of 367
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SOLIDS, TOTAL DISSOLVED-COND. METER (MG/L)
Site Visits 12
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, FIELD, MICROSIEMENS PER CENTIMETER AT 25 DEGREES 
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SUSPENDED SOLIDS, DRIED AT 110 DEGREES CELSIUS, WATER, MILLIGRAMS PER LITER
Site Visits 6
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TEMPERATURE, AIR, DEGREES CELSIUS
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TURBIDITY,FIELD NEPHELOMETRIC TURBIDITY UNITS,NTU
Site Visits 19
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