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Utah Water Watch (UWW) is Utah’s citizen water quality monitoring program. Developed by 

Utah State University’s Water Quality Extension program, with funding and guidance from Utah’s 

Division of Water Quality, UWW volunteers are active around the state. 

The main goal of Utah Water Watch is to engage the public in the protection of their local water 

bodies and watersheds (the land draining to a specific water body). Volunteers are trained in 

sampling and evaluation techniques that can indicate the current health of waterbodies and also 

help identify changes over time. Volunteers also learn about the science and management of our 

waters and often become active stewards of their local watersheds. An important concept is 

understanding how land uses and activities in a 

watershed may introduce pollutants or create risks 

for downstream waters. Because of this, most water 

quality management in Utah is actually watershed 

management. 

UWW is a two-tier program. Tier 1 monitoring is 

conducted primarily for educational and screening 

 
 
 

purposes. Using simple methods and basic 

observations, Tier 1 volunteers monitor the 

natural changes and fluctuations of their local 

water bodies as they learn about challenges 

that these waters face. Tier 2 volunteers are 

trained in more advanced monitoring 

techniques so they can assist scientists and 

managers in more rigorous data collection. 

This manual provides background information about water quality, water quality monitoring, 

and detailed information about UWW’s Tier 1 collection methods, data management, and reporting. 

Welcome to Utah Water Watch 

 
 
 
 
 
 
 
 
 
 
 
 
Middle school student collects data in the 
Ogden Valley. 

Castle Valley and nearby La Salle mountains, 
near Moab. 
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Why participate? 
 

Utah is the 11th largest state in the United States, covering about 84,900 square miles. Although 

it is the 2nd driest state, winter snowmelt and summer monsoons feed over 14,750 miles of 

permanent streams and rivers, over 89,000 miles of intermittent streams, and at least 2,085 lakes 

and reservoirs, as well as sustaining approximately 558,000 acres of wetlands. While water quantity 

is critical, water quality is equally important for residential, agricultural and industrial needs, as well 

as the needs of aquatic life across the state. Broadly speaking, water pollution can be defined as any 

substance that inhibits any of these uses of the water. As Utah’s population grows, water quality is 

increasingly affected by human influences. Pollution comes from many sources, but currently the 

biggest problem is “nonpoint source pollution”, a term describing the mix of substances that are 

carried by runoff across the land to our waters. This type of pollution is transported by rain and 

snow runoff, and irrigation runoff from lawns or fields. Because there are so many sources, we all 

contribute to the problem. Through small changes in our 

daily habits and land management practices, each of us 

also plays an important part of the solution. 

 
 
 
 
 
 
 
 

USU Water Quality Extension's 
combined Utah Water Watch and 
Stream Side Science logo. 

Although local, state and federal agencies, industries, 

and educational institutions all monitor Utah’s waters, 

these combined efforts are insufficient to meet the 

monitoring challenges in the state. This is where Utah 

Water Watch volunteers come in. Our volunteers collect 

data and report conditions for streams and lakes across 

Utah, helping to characterize the health of all our waters. 

UWW also creates a core of knowledgeable volunteers who can communicate the importance of 

water quality to their respective communities. 

By participating in UWW, you are taking part in citizen science. Citizen science is scientific work 

undertaken by members of the public. Citizen science recognizes that anyone can be a scientist and 

participate in scientific research through observation of the world around them. 
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About Utah Water Watch 
 

Utah Water Watch volunteers consist of a wide variety of age groups, ranging from students to 

retirees. UWW volunteers monitor sites that are of interest and convenient to the volunteer, but 

also are useful to the agencies charged with managing the each watershed. Training is offered 

across the state, providing volunteers with the equipment and supplies they need. Continuous 

support is provided through direct contact, our website, social media, and newsletters. The data is 

entered into a secure online database and can be accessed by anyone. Data summaries and 

interpretation of volunteers’ sites are conducted on a regular basis. 

Tier 1 volunteers are provided equipment and training necessary to collect simple water quality 

data at a local water body. These volunteers are often unfamiliar with water science, but are 

interested in learning more about a local water 

body. As they return each month to the same 

site, they gain a deeper understanding of natural 

seasonal changes at their site and are often 

surprised to learn that the water they are 

monitoring is in good shape. 

Tier 1 volunteers use simple techniques to 

make field observations about water appearance, 

temperature, pH, dissolved oxygen, and turbidity. 

They also collect water for a simple scan of E. coli 

 
 
 
 

Volunteer Raymond Li Monitoring the Logan 
River. 

bacteria. The data collected by these volunteers is primarily for educational purposes, but also 

provides baseline data and helps identify previously undetected water quality problems. 

We ask that all Tier 1 

volunteers monitor at least 

once a month from April 

through October. We always 

welcome more frequent 

sampling, and are happy to 

accommodate different 

monitoring schedules or 

 
Table 1. Monthly time commitment for volunteers. Time may vary 
depending on experience. 

 

Activity Time (minutes) 
Travel (drive/walk) Dependent on location 
Collect data at site 20 
Process E. coli sample 10 
Analyze E. coli sample 10 
Enter data in database 10 
Total time (except travel) 50 
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arrangements. At the site, Tier 1 monitoring typically takes about 20 minutes. An additional 30 

minutes or so is necessary to process the E. coli samples and to enter data to the online database 

(http://extension.usu.edu/utahwaterwatch/database). 

Tier 1 volunteers with a year of experience or individuals with previous science and 

monitoring backgrounds may wish to participate in our Tier 2 monitoring activities. Tier 2 volunteers 

are provided additional training so they can assist water quality scientists and other partners with 

diverse monitoring needs, including research, evaluating the success of restoration activities, and 

assessing our lakes for presence of harmful algal blooms. Tier 2 monitoring may be conducted on a 

regular schedule, but is often conducted on an “as-needed” basis. For more information, contact 

USU Water Quality Extension (http://extension.usu.edu/waterquality). 

http://extension.usu.edu/utahwaterwatch/database
http://extension.usu.edu/waterquality
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Cutler Marsh in the Bear River Watershed. Photo source: USU 
Water Quality Extension. 

 

 
 

Water quality is protected and managed at several levels and it is important to understand how 

volunteers fit in. Federal legislation sets the national framework, but much of the work is conducted 

at a local level with significant involvement by local citizens. 

What is clean water? 
 

The federal Clean Water Act (CWA) of 1972, and its subsequent amendments, remains the 

fundamental federal legislation for 

protecting and managing water quality 

in the U.S. The CWA is administered at 

the federal level by the EPA, although 

many states, including Utah, manage 

most of the CWA requirements at the 

state level. One of these requirements 

is to determine the water quality status 

of our different water bodies. Rather 

than trying to define “clean water” 

unambiguously, the CWA defines the 

benefits that are provided by natural 

waters. It then establishes a process for designating the appropriate “beneficial uses” that each 

water body should support and for evaluating whether these water bodies are, in fact, supporting 

these beneficial uses. 

Utah’s water quality is managed primarily by the Utah Division of Water Quality (UDWQ), with 

oversight by the EPA. Utah’s law identifies the following broad categories of beneficial uses that our 

surface waters may support: sustaining aquatic life, use for agricultural purposes (irrigation and 

animal watering), recreational uses, and as a source of drinking water. Because the Great Salt Lake 

and its surrounding wetlands are so unique, Utah has given this water its own set of designations. 

Water Pollution and Monitoring Concepts 
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Recreational kayaking on the Jordan River. 

 

Within each of these beneficial use 

categories are sub-listings that capture the 

natural variability of waters throughout our 

state. For example, the aquatic life category 

includes designations for cold water fisheries, 

warm water fisheries, non-sport aquatic life, 

and water related wildlife. The recreational 

category includes designations for primary 

recreation (such as swimming) and secondary 

recreation (such as boating). The Clean Water 

Act takes into account that some unpolluted waters are naturally too warm for some types of fish 

and aquatic vegetation, while other waters may be naturally too salty to be used for irrigation (i.e. 

Great Salt Lake). 

Every water body in the state has been assigned the “beneficial uses” it should be able to 

support. The UDWQ’s assessment monitoring program regularly monitors the current status of 

Utah’s water bodies to determine whether 

they are impaired in any way and therefore, 

no longer supporting their “designated 

beneficial uses.” Water samples are 

compared to measurable water quality 

criteria (benchmarks) which serve as 

indicators of whether a particular beneficial 

use is impaired by pollutants. In addition, 

aquatic macroinvertebrates and other 

biological samples are used to assess stream 

health compared to unimpaired streams. 

If monitoring data or water quality modeling indicate that a water body is not supporting its 

beneficial uses, it is considered “impaired.” Addressing this impairment depends on the magnitude 

and extent of the problem and the type of pollutants involved. Water pollution is divided into two 

main categories, which are addressed in very different ways. Point source pollutants are traceable 

back to a pipe or discharge point such as an industrial operation or a municipal wastewater 

Irrigated field in Utah. 
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treatment plant. Point sources are managed through a permit system that closely regulates the 

discharge of pollutants from these sources. The degree of treatment or reduction required is based 

on the best technology available. Each point source must obtain a “discharge permit” that sets limits 

on the amount and timing of pollutant discharges. The source is required to conduct regular 

monitoring and reporting. If the discharge exceeds pollutant limits, fines may be imposed or 

additional treatment may be required. 

In contrast, nonpoint source (NPS) pollutants are contaminants that cannot be easily traced to a 

single, identifiable source. These contaminants are picked up and transported to water bodies by 

rainwater, snowmelt or other runoff over the land that comes from a wide range of land uses in 

urban, rural, and wildland areas. This group of pollutants is not regulated, but controlled and 

reduced through a wide range of “voluntary, incentive-based” approaches. Education, technical 

support, and in some cases, financial incentives are provided to encourage individuals, businesses, 

and municipalities to use “best management practices” (BMPs), which are specific actions or 

structures that reduce or eliminate pollutant runoff from different types of land uses or activities. 

When an 

impaired water 

body is identified, 

all potential 

pollutant sources 

in a contributing 

area are 

identified and 

evaluated with an 

acceptable target 

“load” from each 

source determined. The pollutant level is then reduced through a mix of improved technology for 

point sources and improved land management for nonpoint sources. The actual approach taken is 

typically chosen following public input and consideration of multiple factors such as cost and 

probability of success. Ongoing monitoring is required to determine to what extent the chosen 

approach has improved water quality. The process is “adaptive,” designed to change as new and 

improved information becomes available. 

Nonpoint sources come from all land uses and are often difficult to track. 
 

https://oceanservice.noaa.gov/education/kits/pollution/04nonpointsource.html
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As the popular slogan says, “we all live downstream”, so we all benefit from these improved 

behaviors. See the USU Water Quality website (http://extension.usu.edu/waterquality) for more 

information on detecting and eliminating nonpoint source pollution. 

How do UWW volunteers fit in? 
 

Water quality monitoring is conducted for many different reasons. The approach taken is 

determined by clearly defined and specific objectives of a project or program. For example, point 

source discharges may be fairly 

constant throughout a year so regularly 

scheduled monitoring at a regular 

frequency may be sufficient to 

characterize the pollutant discharges. 

In contrast, tracking changes in a 

river following implementation of a set 

of best management practices will 

need to consider how pollutants of 

concern move across the landscape to 

the waterbody and how pollutants 

change under different chemical conditions. For example, as water moves over the land or through 

the ground, metals picked up along the way may change solubility with changes in water alkalinity 

or pH. Concentrations may also change dramatically during runoff periods compared to low flow 

(base flow) periods. 

Methods required for educational purposes may be far simpler (and less expensive) than 

those used for other monitoring purposes. None-the-less, these easy and inexpensive methods may 

be very effective at highlighting how physical, chemical, or biological processes change over time. 

For more information on how to establish appropriate monitoring practices, see “Best 

management practices monitoring guide for stream systems” – 

https://extension.usu.edu/waterquality/bmps/bmp_guidance. Monitoring for all these different 

purposes requires coordination and communication between state, local, and federal agencies and 

partners. Utah Water Watch volunteers are an important part of this team. 

Volunteer training in Escalante, October 2015. 

http://extension.usu.edu/waterquality
https://extension.usu.edu/waterquality/bmps/bmp_guidance
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The value of UWW data 
 

The Utah Water Watch Tier 1 monitoring program data is of value for educational purposes, 

showing trends over time, and allowing for comparisons between different sites, such as in Figure 1. 

All data collected at the 

Tier 1 level are entered 

into an online, publicly 

available database, 

http://www.citsci.org, so 

the data are available for 

other educators, 

interested citizens or 

watershed partners for 

screening or educational 

purposes. Agency 

partners may use the 

data to establish baseline conditions and screen for potential water quality issues. Educating the 

public is a critical element of managing our natural waters and for this reason, UWW Tier 1 

volunteers are important partners in the process of protecting our water quality. 

While UWW staff review the submitted data, it is helpful for volunteers to be aware of abnormal 

trends, (e.g. sustained high E. coli, high turbidity during low flow, etc.) and contact UWW with any 

concerns. In this way, Tier 1 UWW monitoring may also serve as a warning that a water quality 

problem exists. When unusual monitoring results occur, UWW watershed partners are notified by 

the UWW coordinator for possible follow up monitoring. It may be beneficial to develop a 

relationship with the local watershed coordinator (find contact information at 

www.utahcleanwater.org) to learn more about water quality at a specific site or water body. 

Attending local watershed meetings is an excellent way to learn about current issues and meet the 

partners working in the watershed. Many watershed meetings are posted on the UWW online 

calendar – http://extension.usu.edu/utahwaterwatch/Calendarandevents/. 

UWW Tier 2 volunteers typically use more advanced monitoring techniques and work with 

agency partners or researchers to collect data with better quality control. This Tier 2 data may 

Figure 1. The difference in stream temperature between an upstream and 
downstream site on Castle Creek in Southeast Utah. 

https://uww.usu.edu/
http://www.utahcleanwater.org/
http://extension.usu.edu/utahwaterwatch/Calendarandevents/
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therefore be used for assessing the quality of Utah’s waters or for determining the impacts of 

projects implemented to improve water quality. Because the data is collected following higher 

standards, it may also be included in the Utah Ambient Water Quality Monitoring System database 

(https://awqms.utah.gov). 

Natural and human induced variability 
 

Monitoring a site 

throughout the year allows 

volunteers and students to 

better understand the 

difference between natural 

seasonal changes and other 

changes that may indicate 

human impacts. Annual 

patterns are somewhat 

predictable, but the timing, 

extent, and magnitude of 

seasonal effects may vary 

considerably from year to 

year. 

Many water bodies in Utah are fed by snowmelt from nearby mountains. Flows are likely to 

peak in the spring as the snow melts, followed by summer and fall base flows, which are relatively 

low, stable, and clear as subsurface water slowly drains to the stream. In southern portions of Utah, 

monsoon (late summer) rain patterns or other extreme summer storms may lead to rapid and 

significant increases in flow, accompanied by increases in sediments and other materials carried 

with surface runoff. 

Annual changes in water temperature follow air temperature changes-albeit less dramatically. 

Other water parameters, such as dissolved oxygen, are related to water temperature so we typically 

see an inverse relationship between the two (Figure 2). 

Figure 2. Annual changes in dissolved oxygen and temperature. 

https://awqms.utah.gov/
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Many parameters also vary considerably during the day. High levels of photosynthesis during 

the day result in higher dissolved oxygen and pH concentrations in many waters. When the sun goes 

down, pH and dissolved oxygen values may drop. This can result in oscillating patterns of dissolved 

oxygen and pH throughout a 24 hour period, as shown in Figure 3. 

Land uses within a 

watershed may also 

significantly affect annual 

flow patterns. Upstream 

reservoirs may trap runoff 

waters resulting in lower 

spring flows and enhanced 

summer flows if water is 

released for irrigation 

downstream. In contrast, 

diversions for summer 

irrigation may lower natural 

river flows substantially or 

may even “de-water” reaches of a river. Return flows from irrigated lands often carry higher 

sediment loads and are warmer than the natural stream flow. Urban development results in 

increased pavement and buildings (impervious surfaces), which prevent water from soaking 

naturally back into the soil. The increase in impervious surfaces can result in higher peak flows 

immediately after a storm, increased pollutant runoff, and reduced summer flows. Increasingly, 

urban areas install different types of “best management practices” that reduce these impacts. 

We encourage volunteers to be aware of these natural changes and human impacts. Human 

caused changes in water quality must be detected against this backdrop of natural variability, which 

can be a challenge. One way to “control” some of this natural variation is to consistently monitor a 

site at the same time of day. Even if this is not possible, recording the date and time when samples 

are taken helps interpret results. 

Figure 3. Daily dissolved oxygen levels (mg/L) in East Canyon Creek. 
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Getting started 
Anyone is welcome to participate in the Utah Water Watch program. The monitoring season 

lasts from April through October, with volunteers monitoring at least once a month, although some 

volunteers have taken the initiative to monitor more frequently or year-round. Learn more about 

the program and view additional photos online at http://extension.usu.edu/utahwaterwatch/. 

Attend a Tier 1 training 
 

All new volunteers must attend a training session in order to start monitoring a site. These 

trainings are offered throughout the year at locations across the state. Watch our website for 

scheduled workshops, or contact us about scheduling a workshop in your area. 

Tier 1 trainings typically last about 4 hours. Volunteers spend 1-2 hours in a classroom setting, 

which provides the details of the UWW program and an overview of water quality principles and 

management in Utah. This session also includes some fundamental water quality and watershed 

science, and information about the specific 

types of data to be collected and how to enter 

these data into our online database. An 

outdoor session follows, with hands-on 

instruction on proper monitoring techniques. 

Throughout the training workshop, volunteers 

are evaluated for their ability to carry out the 

monitoring procedures and provide tips and 

guidance where volunteers have questions. 

Additionally, an annual survey provides 

feedback opportunities for the volunteers. 
 

To ensure UWW volunteers practice good science, volunteers are trained to follow UWW’s 

Quality Assurance Quality Control protocols, discussed in more detail below. Training ensures all 

volunteers follow the monitoring protocols, take representative samples, use correct units and 

Utah Water Watch – Tier 1 Monitoring 

Volunteers at a suburban stream training. 

http://extension.usu.edu/utahwaterwatch/
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decimals, understand the equipment capabilities, fill out the datasheet correctly, and submit data in 

a timely manner. Volunteers are provided a Certificate of Training to keep in their UWW Notebook. 

Monitoring sites 
 

Tier 1 volunteers monitor 

waterbodies ranging from small 

streams to large reservoirs. Our 

website includes a Utah map 

showing currently monitored sites, as 

well as available sites UWW and 

UDWQ would like to have monitored. 

It is helpful, but not necessary to 

identify sites or water bodies of 

interest before attending the 

training. The UDWQ must approve 

the final site to assure that it is 

representative of the water body and 

if possible, in a location that will fill a data need. If none of the available sites suit a volunteer’s 

specific monitoring needs or interests, we are happy to work with volunteers and local watershed 

coordinators to designate a new site. 

Volunteers should consider the following factors about a site in order to have a successful and 

meaningful monitoring experience 

• Choose a place you enjoy visiting or a site that has special significance to you, your family or 

your community. 

• The site should be convenient and close enough that the travel time to the site is not a 

burden. 

• Consider safety and ease of access throughout the entire sampling season. Pay special 

attention to nearby traffic, steep slopes, and deep or rapidly flowing waters. 

Private Property - Never walk on or monitor at sites that are on private property, unless you 

have written permission from the landowner. Trespassing is a crime and a violation of Utah Water 

Watch volunteer ethics. 

Google maps shows the location and information about one of 
Utah Water Watch’s volunteer monitoring locations on the 
Jordan River. 
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Monitoring equipment 
 

After a training, volunteers are asked for a commitment to participate. At that point, volunteers 

are loaned the necessary equipment, which includes a monitoring notebook, a thermometer, pH 

test strips (with a measurement range of 5-10 pH), a field dissolved oxygen kit (stream sites), a 

turbidity tube (stream sites), a secchi disk (lake or 

reservoir sites), and sampling kits for E. coli 

bacteria analysis. UWW will regularly replace 

supplies that are used up or damaged. When 

volunteers retire from the program, UWW 

coordinators work with the volunteers to return 

the equipment. Quarterly photo point photos of 

the monitoring site are encouraged. Any 

available camera for these photos will do and is 

the responsibility of the volunteer. 

For more details about each method, see 

Monitoring Protocols on page 27. 

Safety 
 

Volunteer safety is the number one priority and ultimately the responsibility of the volunteer. 

We recommend: 
 

• Take a partner when monitoring. 

• Let someone know when and where you are going to monitor. 

• Never enter a water body where dangerous conditions exist, such as dangerous weather, 

high water, flooding, fast flowing water or rapids, abnormally colored water, unnaturally 

foul odors or other conditions. 

• Watch out for hidden barbed wire, metal, glass and other hazards such as failing, steep or 

slippery banks. 

• Volunteers should take care to protect themselves from sunburn, insect bites, and stinging 

nettles, poison ivy or other dangerous plants; wear protective clothing, including good 

footwear. 

Tier 1 monitoring equipment - thermometer, pH 
strips, dissolved oxygen kit, turbidity tube or Secchi 
disk, and E. coli testing supplies. 
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• Keep an eye out for spiders, snakes, and other wildlife. 

• Always wash your hands after monitoring. 

• If going boating, wear personal flotation devices. 

In case of environmental emergency, for Hazardous Waste Spills call 801-536-0200 or for Water 

Quality threats call 801-536-4300. 

Data collection 
 

Volunteers collect data on a monthly basis, from April to October. To ensure regular monitoring, 

we suggest scheduling a specific day or week of the month, make a note on a calendar, and collect 

at the same time of day if possible. Data collection takes about 20 minutes. E. coli samples, collected 

May to September, require about 30 minutes of additional processing time at home. All data needs 

to be recorded directly on the UWW datasheet or into the CitSci App in the field. Datasheets for 

data collection are available in Appendix B and on the website: 

http://extension.usu.edu/utahwaterwatch/monitoring/datasheets/index. 

Data submission 
 

Volunteers enter their own data into a database provided at www.citsci.org. Entering data into 

the UWW database in a timely manner is a critical step. Please enter the data within a week of data 

collection or send a scan or photo of the data sheets directly to UWW so the data can be entered for 

you. The database and instructions are available on the UWW website: 

http://extension.usu.edu/utahwaterwatch/database/. Volunteers must establish a personal login ID 

that allows data submission at their specific site(s) and for their specific monitoring protocols. 

Volunteer data and comments are checked on a weekly basis, however if there are any concerns, 

volunteers are also encouraged to contact the UWW coordinator (waterquality@usu.edu or 435- 

797-2580) directly. In case of environmental emergency for Hazardous Waste Spills call 801-536- 

0200, for Water Quality threats call 801-536-4300 or for a 24-HR emergency line, 801-536-4123. 

http://extension.usu.edu/utahwaterwatch/monitoring/datasheets/index
http://www.citsci.org/
http://extension.usu.edu/utahwaterwatch/database/
mailto:(waterquality@usu.edu
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Data collection, Quality Assurance / Quality Control (QAQC) 
 

The key to a successful volunteer monitoring program is to have trained volunteers using 

methods that produce reliable and useful data that aligns with the project’s objectives. Data that are 

poorly collected, poorly documented, or treated in a way to bias the results can be worse than no 

data. The UWW monitoring program carefully considers the data quality requirements and 

establishes a protocol that meets those requirements. 

Quality assurance establishes the actions taken to assure that sample collection, analysis, and 

data submissions are followed properly. Quality assurance protocols include training for all 

volunteers, proper data collection and sample handling, and data management and checks. Quality 

controls are the measures taken to determine if the actual samples meet the necessary precision 

and accuracy required for a specific project. This includes checks of data as it is submitted. 

Everyone plays a role in maintaining the integrity and quality of data produced by UWW. 

Volunteers help achieve this by paying attention to details during trainings, verifying their skills 

during field training, following official procedures during monitoring and noting any variance from 

these procedures on their data sheets. 

Standard operating procedures 
 

During the training, volunteers are provided 

equipment and trained using designated UWW 

monitoring protocols for each type of 

measurement. All monitoring programs 

establish a standard set of protocols that 

includes field monitoring, lab analysis, sample 

handling, and data management. These are 

important to ensure all data is collected using 

the same methods. These protocols are 

referred to as Standard Operating Procedures 

(SOPs). 

Volunteers at a training, testing temperature. 
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Tier 1 UWW protocols differ from the protocols used by agencies such as the Utah Division of 

Water Quality or the USGS. UWW uses equipment and methods that are relatively simple and fit 

well with our mission, “educating and engaging citizens through monitoring activities and data 

collection.” 

Tier 1 UWW data is not included in 

in the Division of Water Quality’s 

official database 

(https://awqms.utah.gov) and the data 

is not used for official reporting or 

assessments. This does not mean that 

UWW data are not useful. 

Training 
 

At the volunteer training, we 

review the official methods (SOPs) contained in the volunteer handbook. Volunteers are also 

introduced to each piece of equipment and are trained with conducting field observations. This 

includes, but is not limited to, understanding the capabilities of each test, correct units, and safe 

handling. The trainer works with each attendee to make sure they demonstrate competence and 

understanding of the standard methods. 

Volunteers are encouraged to attend a refresher training every two years. The refresher will 

ensure that volunteers are still following the proper protocols and provide a venue for questions 

that may have come up during sampling. Volunteers are also notified of any protocol changes 

throughout the year. 

Equipment storage and maintenance 
 

Equipment is provided by UWW, but is maintained by the volunteer who is instructed in the 

proper way to store them. The equipment is kept at room temperature out of direct sunlight (with 

the exception of the E. coli gels, which are kept frozen). UWW provides replacements and updated 

equipment as needed. 

UWW volunteer makes sure that samples are collected 
in moving water. 

https://awqms.utah.gov/
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Replicability and representability 
 

Replicability, or the ability for one scientist to re-create the results of another, is an important 

tenant of the scientific method. 

As scientists, we want to ensure that the sample is representative of the section of lake or 

stream we are monitoring. As you monitor your site, be sure that the water is flowing and well 

mixed (river) or deep enough (lake) to represent the entire reach of stream or lake as a whole. 

Measurements taken in a back eddy on the side of the stream or a side channel of the stream may 

produce different results (may not be representative) than the stream as a whole. 

Some of these methods, such as E. coli, contain built in quality control by collecting duplicate 

samples. 

Sample collection and handling 
 

Most of the data collected by Tier 1 volunteers will be recorded immediately on the datasheet. 

However, the E. coli tests require sample collection and handling procedures. Samples must be 

processed within 8 hours. Once 

processed, the results must be 

read within 72 hours. In addition, 

samples that are not 

processed within the first hour 

are kept chilled. See more 

detail in collection procedures.

 
 
 
 
 
 
 
Database  

All data collected by Tier 1 volunteers is entered into a publicly available online database housed 

and maintained by CitSci.org, www.citsci.org. While anyone can download data, volunteers must be 

approved to enter data. To submit data, volunteers create a CitSci login and request access to the 

www.CitSci.org database. UWW switched to this platform in 
2018 from the old site (uww.usu.edu). This is a platform used 
nationally by many groups to collect a variety of citizen science 
data. 
 

http://www.citsci.org/
http://www.citsci.org/
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Utah Water Watch project within Citsci.org. As a further safeguard, volunteers are able only to 

submit data for their own site, and are required to submit metadata (time and date the sample was 

taken) when submitting data. The database also has a feature that allows Utah Water Watch staff to 

review data and make changes, if there are submission errors. Volunteers are also able to review 

and make edits, only to the data reports that they submitted. 

Volunteers are encouraged to enter a partial submission even when the site is inaccessible due 

to high flows or other circumstances. Volunteers are encouraged to take photos of their sites, 

activities, etc. These can be submitted directly into the CitSci datasheet online. See additional 

information in the Photo Point Monitoring instructions. 

Data review 
 

Utah Water Watch staff reviews the data submitted by volunteers on a weekly basis (monthly 

during the off-season) to ensure quality and flags suspect data. We both manually review data 

submitted and use a program that flags anomalous values. Volunteer comments are invaluable and 

provide context for the data if values are atypical. We also make sure that data is within the 

acceptable ranges established by the state for each particular water body. We review past data 

submissions to see if the values are typical for the water body. If we see a trend toward reduced 

water quality, we contact the Utah Division of Water Quality. 

Below is a summary of data review by UWW for each parameter: 
 

1. Temperature – We check that the air and water temperature values are in degrees Celsius. 

We also check that water temperatures being reported are below the maximum water quality 

criterion standard for the specific water body being sampled. 

2. pH – We check that pH values are within the normal 6.5 to 9.0 healthy range. 

3. Dissolved oxygen – We check that reported concentrations are above 5.0 mg/L. 

4. Turbidity and total depth (streams) – We check the turbidity and total stream depth 

measurements to make sure the values are appropriate and recorded in centimeters. 

5. Secchi and depth (lakes) – We check that the Secchi depth is an appropriate value and 

reported in meters. 

6. E. coli – We check that the incubation began within 8 hours of sampling and that the 

samples were kept cooled and in the dark prior to incubation. We also check that the values are 
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properly averaged and that the final value is below the 409 colonies / 100mL criterion for primary 

contact recreation or below 668 colonies / 100mL criterion for secondary contact recreation. 

If data is out of the normal range for a site, we verify the values with the volunteer to ensure it 

was recorded correctly. If that value is confirmed by the volunteer, UWW notifies the UDWQ TMDL 

coordinator in charge of managing nonpoint source pollution in the watershed. If there is an 

immediate concern, volunteers may be asked to assist with additional collection. 
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Parameters collected by volunteers include both field observations and measurements. Field 

observations include flow, water clarity, water color, water odor, algae cover, presence of dead fish, 

weather, and recent rainfall amounts. Measurements include temperature, pH, dissolved oxygen, 

turbidity (streams) or Secchi depth (lakes), and E. coli. Volunteers also create photo points at their 

sites and submit quarterly photos. Additional instructions and videos are available online 

(http://extension.usu.edu/utahwaterwatch/monitoring/tier1). 

UWW Tier 1 parameters and methods are all described below. In each case, you will find an 

explanation of the parameter, why it is important, and instructions on how to conduct the field 

measurement or collect the sample. Instructions below follow the order of the UWW datasheet. 

While monitoring, there are several simple guidelines to follow to ensure data is properly 

collected and recorded. See the General protocol below. 

Before going in the field 
 

Before going in the field, be sure to have all the equipment you need - thermometer, pH strips, 

turbidity tube or Secchi disk, dissolved oxygen kits, E. coli collection bag, camera, datasheets, pencil, 

permanent marker, and a waste container. Include sample bottles, protective gloves, and glasses 

where needed for algae collection. Check the dissolved oxygen kits and the E. coli supplies to assure 

that time sensitive supplies are not past their expiration date. 

General protocol 
 

Each time you monitor, fill out a datasheet completely at the field site, including the site ID, 

sample date, and time. If you sample more than one site, you need to fill out a datasheet for each 

site. When you complete the monitoring, enter the data in the UWW collaborative CitSci online 

database (www.citsci.org) as soon as possible. Save the original datasheet because sometimes 

UWW staff have questions about the online data (transcription errors, high values, etc.) and this 

serves as a good back up. Tier 1 Lake and Stream datasheets are located in Appendix B, as well as 

online (http://extension.usu.edu/utahwaterwatch/monitoring/datasheets/). 

Tier 1 Monitoring General Protocols 

http://extension.usu.edu/utahwaterwatch/monitoring/tier1
http://extension.usu.edu/utahwaterwatch/monitoring/datasheets/
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When collecting samples and 

recording data, remember to pay close 

attention to the following guidelines to 

ensure that the data you record are 

accurate and meaningful. 

• In streams, take the sample in the 

main flow where the water is well 

mixed. This will assure a sample that is 

representative of the entire stream. 

• In lakes, take the sample at the 

surface, in the top 10cm. 

• Check upstream for short term 

disturbances or activities that might 

affect the results. If you see these, 

make a note on your datasheet. 

 
Tier 1 stream data sheet. 

 

• If possible, collect samples at the same time of day each month. 

• Be sure to use pencils to fill out datasheets (they don’t run when wet). 

• Label whirl-packs and bacterial plates with the sample number, site, and date using a 

sharpie. This is especially important if you are collecting samples at multiple sites. See E. coli 

protocols for streams on page 44 and for lakes on page 67. 

• Be careful to record your data in the correct units (for example: ᵒC, meter vs centimeter). We 

use the metric system in UWW. 

• Be careful to place decimal points in the correct location. 
 

Be aware of typical ranges of values for the different parameters you are measuring. These 

ranges are identified for each parameter in the stream and lake instructions below. This will prevent 

you from mistakenly recording a value that would never actually occur in Utah’s waters! 
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Qualitative observations in streams 
The initial data recorded is a set of field observations. These recorded qualitative 

observations (i.e. subjective observations about habitat, water conditions, and weather) help us 

understand and interpret the other 

quantitative, or numerically measured, data 

that volunteers collect. 

Recording field observations requires 

volunteers to select the most appropriate 

description of the current conditions. During 

trainings we review the descriptive terms used 

in these field observations. 

These observations also require volunteers 

to become familiar with their site. Many of 

these observations are more meaningful when 

the volunteer understands what is “normal” 

and what is the result of seasonal variation or 

human caused impacts. 

 
 
 
 
 
 
 
 
 

Stream datasheet section for field observations. 

Comments can also provide invaluable 

information about the monitoring site or changes that may have occurred since the previous visit. 

Comments may include sightings of animals in the stream, changes in the surrounding land use, and 

notes about vegetation, invasive species present or eroding banks. 

Flow 
Definition: The volume of water that flows past a specific point in a stream over a specific 

time. Also called stream discharge. 

Tier 1 Monitoring Instructions - Streams 
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Why we monitor flow: The amount of water in the stream can influence other water quality 

parameters such as temperature, dissolved oxygen, and turbidity, as well as the total amount of 

pollution a stream or river is carrying. 

What influences flow: Stream 

flow changes based on the amount of 

precipitation, weather, size of the 

watershed, and human water 

withdrawals. Animals, such as 

beavers, can quickly change the flow 

of a stream by building dams which 

can change the location of the 

stream channel. 

 
 
 
 

Water surface 
Definition: The debris that are on 

the surface of the water. 

Why we monitor water surface: 

The condition of the water surface 

may provide an indicator of 

pollution. 

What influences water surface: 

While material on the surface like 

dust and pollen can be natural, trash 

and oily materials on the surface can 

indicate improper disposal of man- 

made materials. Some algae and 

cyanobacteria may also float or form 

a scum on the surface of the water. 
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Water clarity 
Definition: The amount of material suspended in the water column, related to turbidity. 

 
Why we monitor water clarity: Sediment and algae, the primary contributors to reduced clarity, 

may smother habitat for aquatic macroinvertebrates and reduce light penetration. 

What influences water clarity: Activities in the watershed, such as forestry, agriculture, and 

development, influence the water clarity. Changes in land use can result in short or long term 

changes to the water clarity. Furthermore, natural seasonal changes like high runoff can 

temporarily shift water clarity. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Water color 
Definition: Color of the water in the stream. The color of healthy streams may range from clear 

to brown. 

Why we monitor water color: Water color may indicate large scale changes in the watershed, 

such as increased sediment runoff from construction or mine drainage containing heavy metals. It 

may also indicate changes in the amount of algae in the water. 

What influences water color: The size of the watershed, slope, geology, and land use all 

influence the water color. Color in streams is often related to the amount of runoff and sediments 

entering the stream. Sediments increase naturally during high runoff, but may be enhanced by 

eroding banks and areas where riparian vegetation is removed. Deep green, or pea soup color, often 
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results from an overabundance of algae (phytoplankton). Heavy nutrient loads from fertilizers, 

animal waste, and poor sewage treatments often promote heavy amounts of algae. Select the best 

color option that represents the color of the water and mark abnormal if the color is not typical. 
 

Water odor 
Definition: Water may have an odor dependent on chemical or biological components or activity 

present. 

Why we monitor water odor: The general smell of a water body can indicate potential 

contamination. Not all unpleasant odors indicate an unnatural cause. 

What can influence water odor: Local biologic processes like decomposition influence water’s 

odor. Bacteria have a strong influence on smell. Waste disposal or accidental spills can temporarily 
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change the smell of the water and are sometimes cause for concern. If you are concerned about 

sewage, oil or chemical spills, contact the 24-hour emergency line of the Environmental Response at 

the Utah Division of Water Quality (801-536-4123). Make a note of this call on your field sheet. 

Select the best option. An odor is usually obvious when you arrive at the site. 
 

1. None – No strong or apparent odor associated with the water. 

2. Oil – A strong chemical smell that could result from mishandling of industrial solutions. 

3. Sewage – A foul smell of waste that can indicate possible contamination from animals or 

people. Be sure to wash your hands after sampling. 

4. Rotten Egg – A sulfurous smell which often indicates an anaerobic (without oxygen) 

decomposition process or presence of some animal waste. Minerals from sulfur springs can also give 

off this smell. 

5. Fishy – A strong smell that indicates the presence of dead fish. 

6. Musty – A dank, moldy smell that can indicate mold, large algae presence, or 

decomposition. 

7. Chlorine – Smells like a swimming pool. May result from a leak from an industrial source. 
 

Algae cover 
 

Definition: Algae is a diverse group of photosynthetic organisms lacking roots and commonly 

occur in streams. Many are microscopic, but individual cells may combine into long strands. 

Why we monitor algae cover: Large amounts of algae may be harmful to the aquatic 

environment, reducing oxygen levels, and smothering important habitat. During the day, plants 

pump oxygen into the stream and use up carbon dioxide, which results in higher pH and dissolved 

oxygen. However, at night this dynamic flips so plants and algae consume oxygen and release 

carbon dioxide. In certain streams, dissolved oxygen swings low enough at night that fish and 

macroinvertebrates are stressed or the increased carbon dioxide causes a dip in pH. Algal buildup 

can cause sags in dissolved oxygen as this material decays. 

Presence of algae in large amounts may indicate excessive nutrient levels. Algae covering more 

than 25% of the stream bottom may indicate excessive nutrients. 

What influences algae cover: Algae needs light and nutrients to grow. When nutrients become 

abundant, algal growth increases. 
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Some different types of algae found in streams are: Rock slime (attached to rocks), filamentous 

green algae (stringy), and Didymo (rock snot – covered with a thick “polysaccharide” layer). Some 

aquatic macrophytes are easily confused with algae. Cyanobacteria (harmful algae) are not typically 

found in streams, but may occur if the site is downstream of a lake or reservoir. See more 

information about harmful algae on page 66 and in Appendix C. 

Types of plants or algae commonly occurring in rivers and streams. Didymo photo credit: EPA 
- https://www.flickr.com/photos/usfwspacific/8030568001/. 

 

Select the best option for the abundance of algae cover: 
 

 

Dead Fish 
 

Why we monitor dead fish: Fish are biological indicators of water quality. The presence of dead 

fish can indicate a potentially serious water quality problem. 

What can influences the presence of dead fish: Seeing a few dead fish (3 or less) could be due to 

natural causes or improper handling of fish while fishing. A greater abundance of dead fish may 

indicate a water quality problem. Fish kills normally result from high water temperatures and low 

dissolved oxygen levels that suffocate the fish. Toxic chemicals or very high or low pH may also 

cause fish kills. 

 
Look around the immediate sampling location (10m in all directions) and count the number of 

dead fish floating or below the surface. If there is an abnormally large fish kill (greater than 4), take a 

http://www.flickr.com/photos/usfwspacific/8030568001/
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photo if possible and report it to the Department of Environmental Quality information line: 800- 

458-0145 (M-F, 8-5). If you feel that this is an emergency situation, you may wish to contact the 24- 

hour emergency line of the Environmental Response at the Utah Division of Water Quality (801- 

536-4123). 

Present weather and recent rainfall 
 

Why do we monitor weather: The current and past 24-hour weather can influence water quality 

observations by changing flows, in-stream concentrations, and producing short term upstream 

surface runoff. Knowing about recent weather helps to interpret the data that is collected. For 

example, rain the day before may increase surface runoff, resulting in increased turbidity for several 

days. 

What influences weather: Local weather is made up of a combination of local factors (altitude, 

location, vegetation, etc.) and global factors like climate and weather systems. 

Find local weather and rainfall at http://www.wunderground.com. 
 

Weather Observations found on the datasheet. 
 
 

Quantitative observations in streams 
 
 
 
 
 
 
 
 

Quantitative Observations found on the datasheet. 

 
 

UWW monitors also 

directly measure certain 

characteristics of the stream. 

These “quantitative” 

observations are often less 

ambiguous than the 

qualitative measures, but 

may only reflect present 

conditions, which can change 

http://www.deq.utah.gov/
http://www.wunderground.com/
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rapidly. Remember to take measurements or collect water in the main channel so your sample is 

representative of most water in the stream. 

Air temperature 
 

Why we monitor air temperature: Air temperature 

influences the temperature of the water. 

What influences air temperature: Air temperature is influenced by the energy from the sun, 

weather patterns, and the seasons. 

Methods: 
 

For this test, we use a Taylor Waterproof Digital 
thermometer. 

1. Be sure the thermometer is set to Celsius. 

2. Hold the thermometer in a shady location away 

from direct sunlight. 

3. Let the thermometer adjust to the ambient 

conditions for at least 1 minute before recording the 

value on the datasheet. 

Water temperature 
 

Why we monitor water temperature: Water 

temperature influences the rates of chemical and 

biological processes and affects other measured 

parameters (e.g. as temperature increases, the 

maximum amount of dissolved oxygen decreases). 

Water temperature is one of the most important parameters for aquatic organisms. Many animals 

have adapted to a specific range of temperatures and temperatures warmer than these can cause 

stress or even death. For example, trout are cold water fish that have trouble surviving when the 

water temperature is above 20 °C. 

What influences water temperature: Water temperature is determined by the climate of the 

watershed, surrounding flora, and seasonal patterns. Local influences may include upstream 

A volunteer takes a reading using a digital 
thermometer. 

Units: Degrees Celsius 
Range in Utah: 0.1 – 35 ᵒC 
Utah criteria: Maximum temperatures: 

Cold water fish: 20 ᵒC, 
Warm water and non-game: 27 ᵒC 

Units: Degrees Celsius 

Range in Utah: -56.3 to 47.2 ᵒC 
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discharges of warmer or cooler water from natural springs or warmer water from power plants, the 

degree of shading provided by the riparian zone (the vegetative zone near the stream), stream 

shape (deep and narrow or shallow and wide), and the amount of suspended material in the water. 

Upstream reservoirs also have profound impacts on streams. During the summer, reservoirs 

generally have a layer of warm and less dense water that floats above colder, denser water at the 

bottom of the reservoir. If the reservoir releases surface water, temperatures downstream will be 

warmer than they were before the dam was constructed. If the reservoir releases deep water, the 

downstream water is often cooler than the original river water. 

Methods: 
 

For this test, we use a Taylor Waterproof Digital 
thermometer. 

1. Be sure the thermometer is set to Celsius. 

2. Hold the metal probe end of the thermometer 

approximately 15 cm (6 inches) below the surface of the 

water. It is best to record the temperature of the 

stream in a central flowing location. 

3. Let the thermometer adjust to the water 

temperature for at least 1 minute before removing the thermometer from the water and quickly 

record the temperature. 

pH 
 

Definition: pH is a measurement of how acidic or basic the 

water is. It is measured on a logarithmic scale (like the Richter 

scale for earthquakes) so every unit represents a 10 fold 

change in acidity. The scale ranges from 0-14, where 7 is 

neutral. Lower numbers are increasingly acidic and higher numbers are increasingly basic. 
 

Why we monitor pH: pH affects many chemical and biological processes. Many organisms are 

adapted to a specific pH range. 

A volunteer tests the water temperature. 

Units: pH does not have a unit 

Range in Utah: 4 - 10 

Utah Criteria: 6.5 – 9.0 
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What influences pH: Rainfall is naturally somewhat acidic so pH may be influenced by recent 

precipitation. The types of rock and soils that runoff passes over and through also play an important 

roll in buffering the water (increasing the pH). Natural geology, such as calcareous rocks and soils, 

provide this natural buffering, while granitic rocks do not. Aquatic plants also affect the pH by taking 

carbon dioxide directly from the water for photosynthesis, which can cause the pH to increase 

during the day. Human activities such as mining may result in acidic mine drainage due to a chemical 

reaction between water and rocks containing sulfur bearing minerals. 

 
 
 
 
 
 
 
 

The pH test is color based. After dipping the test strip’s tip in the stream, the volunteer compares 
the three colors to the scale on the box. 

 

Methods: 
 

We use the Millipore pH strips provided by UWW for this test. These strips measure pH ranging 

from 5.0-10.0, which encompasses the natural range of pH in most surface waters. The pH strip 

paper is infused with chemicals that change different colors depending on the pH of the water. Take 

care to keep this paper out of light and in a dry container or you will get inaccurate readings. 

1. Remove a test strip from the container and hold it by the white end. Do not touch the 

colored end with your finger. Reseal the container. 

2. Place colored end of test strip in the water for approximately 10 seconds. 

3. Remove test strip from the water and shake off excess water. Wait 2 minutes for the strip to 

fully react. 

4. Compare test strip to the color guide and select the closest color match for all three colors. 

Record the pH value on the datasheet. 

5. Properly dispose of the used test in a waste container. 
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Units: Nephelometric Turbidity Units (NTU) 

We record our values in centimeters, then 
convert to turbidity units using a chart: 
https://extension.usu.edu/utahwaterwatch/mon 
itoring/field- 
instructions/turbidity/turbiditytube/turbiditytub 
econversionchart 

Range in Utah: 6-240 NTU 

Utah Criteria: Turbidity should not change more 
than 10 NTUs 

 

Turbidity in streams (turbidity tube) 
 

Definition: Turbidity is a measurement of water clarity. Turbidity is the degree to which light 

penetration is blocked by suspended solids. Suspended solids are the materials suspended in the water 

(soil, sediment, algae, etc.) and affect how deeply light can penetrate. 

Why we monitor turbidity: Excessively 

turbid water can block sunlight, cause 

habitat loss, and make it hard for 

predators to find prey. Turbid water can 

also impact recreational water use. 

Sediments fill in spaces between cobbles 

that are important habitat for aquatic life 

and may smother fish eggs. 

What influences turbidity: Turbidity 

may be affected by seasons, such as increased runoff during snowmelt or large rain events. Human 

activities can increase erosion potential in the watershed and cause the turbidity to increase. 

Riparian plants along the banks play an important role to increase bank stability and reduce erosion. 

Large amounts of suspended plant materials, such as algae, may also increase turbidity. 
 

A volunteer fills this turbidity tube with water and then uses the tubing at the bottom to lower 
the water level until the disk at the bottom is visible. 

https://extension.usu.edu/utahwaterwatch/monitoring/field-instructions/turbidity/turbiditytube/turbiditytubeconversionchart
https://extension.usu.edu/utahwaterwatch/monitoring/field-instructions/turbidity/turbiditytube/turbiditytubeconversionchart
https://extension.usu.edu/utahwaterwatch/monitoring/field-instructions/turbidity/turbiditytube/turbiditytubeconversionchart
https://extension.usu.edu/utahwaterwatch/monitoring/field-instructions/turbidity/turbiditytube/turbiditytubeconversionchart
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Methods: 
 

A turbidity tube is used to measure the turbidity in streams. 
 

1. Make sure the release valve of the tube is closed. Rinse the tube well with water from your 

site. Then fill to the top. 

2. Standing downstream, fill the tube with flowing water from the middle of the water column 

and be careful to avoid the stream bottom and disturbed sediments. 

3. Take the reading in an even light source with sunglasses removed. Look through the tube 

from the top down to the target disk on the bottom. If the disk is visible when the tube is full, record 

the depth as greater than “>” the length of the tube (60 cm). 

4. If the disk is not visible, slowly release water from the valve while looking down through the 

water until the disk becomes visible. Stop the valve or otherwise plug the outlet and record this 

water level in cm and circle the “=”. 

Note: If a large piece of material enters the tube, then you will not be able to see the disk. In 

this case you should dump the water out and start again. Also, suspended materials tend to settle 

on the bottom of water samples so you need to quickly complete the test or cover your hand over 

the top and invert the tube several times to re-suspend the sediment. You may have to do this 

several times as you slowly release water. 

Dissolved oxygen 
 

Definition: A measure of oxygen molecules dissolved in 

the water. Dissolved oxygen cannot be seen (i.e. NOT the 

bubbles in the water). 

Why we monitor dissolved oxygen: Dissolved oxygen 

is essential for aquatic organisms. This is what fish and 

many macroinvertebrates need to “breathe” 

underwater. If values get too low then organisms can are stressed or may die. 

Units: Milligrams per liter (which is 
equivalent to parts per million) 

Range in Utah: 2.0 to 14.0 mg/L 

Utah Criteria: 

Cold water fisheries - 6.5 mg/L 
Warm water fisheries - 5.5 
mg/L 
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What influences dissolved oxygen: Water temperature has a large effect on dissolved oxygen. 

As water warms, the amount of dissolved oxygen water can hold decreases. Therefore, human 

actions that increase stream temperature (removing water or riparian trees that create shade) lead 

to lower dissolved oxygen levels. Aquatic plants also influence dissolved oxygen because the 

photosynthesis process releases oxygen into the water so dissolved oxygen concentrations often 

increase throughout a day. At night, plants use oxygen but do not photosynthesize so dissolved 

oxygen concentrations decrease until the sun comes up again. 

Methods: 
 

UWW uses a CHEMets Dissolved Oxygen Water Test Kit in which an indigo carmine dye reacts 

with dissolved oxygen and turns blue. The darker the blue, the more dissolved oxygen. The test is 

not very sensitive at higher concentrations, but this is acceptable because we are most interested in 

detecting low oxygen conditions. Keep the ampoules and the color comparator in a cool location 

and out of direct sunlight or you may get incorrect results. 

1. Rinse the collection cup with stream water three times and then fill to 25 mL from flowing 

water below the surface. 

2. Place glass ampoule in the cup and break tip under the water. Let ampoule fill with water 

(about 10 seconds). 

3. Mix the ampoule by turning it up and down several times. *DO NOT PLACE FINGERS ON OR 

NEAR BROKEN GLASS TIP*. Wait 2 minutes. 

4. With even light shining on the color comparator, place the test ampoule in front of 

the color standards. Place on both sides to determine the best color match. Record the 

 
 
 
 
 
 
 
 
 
 
 
After breaking the ampoule in the collection cup, this volunteer compares the test ampoule against the color 
comparator, then determines the dissolved oxygen level. 
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concentration (in mg/liter) that the test ampule most closely matches. Do not assign a value 

in between two color standards. 

5. Place the glass ampoule and liquid into a plastic waste bottle to dispose of at home. 
 

Bacteriological monitoring in streams 
 

E. coli 
 

Definition: Escherichia coli (E. coli) is a species 

of coliform bacteria that lives in the lower intestine 

of warm bloodied animals. 

Why we monitor E. coli: Scientists use E. 

coli as an indicator that water has been 

contaminated with fecal matter. The bacteria 

associated with fecal matter (not just E. coli, 

but many other types of bacteria and viruses) 

can make people sick if they come in contact 

with the contaminated water. Monitoring for E. coli helps protect water for recreation and drinking. 
 

What influences E. coli: E. coli enters water ways when fecal matter from warm blooded animals 

goes into water bodies. While wild animal waste going into lakes and streams cause naturally low 

levels of E. coli, the problem comes when too much untreated domestic animal or human waste 

enters water bodies. Problems can arise if waste from septic tanks, wastewater treatment plants or 

animal production for food is not properly treated before it enters water ways. 

 
 
 
 
 
 
 
 
 
 
 
To collect a sample, the volunteer pulls on the white tabs to open the Whirl-Pak, fills it with water, and 
then spins the pack to seal. 

Units: E. coli is measured as the number of 
coliform forming units per 100 mL of water 
(cfu/100mL) 

Range: <1 to >2400 cfu / 100mL 

Utah Criteria: 

Primary contact (i.e. swimming): 409 colonies / 
100mL 

Drinking water and non-contact recreation (i.e. 
boating): 668 colonies / 100mL. 
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Methods: 
 

This test uses the Coliscan Easygel method, in which bacteria are incubated on a patented 

medium designed specifically for testing surface waters. Instructions have been adapted for 

incubation at room temperature (see Coliscan Easygel Guide in Appendix E). 

E. coli tests require steps in the field AND at home or in the lab. 
 

In the Field: 
 

Sample collection: 
 

1. Label site ID/location on Whirl-Pak. 

2. Pull off the top of the Whirl-Pak using the perforated line. 

3. Gently pull the mouth of the bag open with the white tabs, making sure not to touch the top 

or inside the bag. 

4. Collect your sample from a depth below 15 cm (6 in.) facing upstream, if possible. Be careful 

not to sample disturbed substrate or surface scum. 

5. With bag open, in one quick motion, immerse the bag under water and fill making sure to 

leave some head space. Remove from water, hold yellow tabs and flip over twice. Seal by twisting 

the yellow ties closed. 

6. Water samples kept longer than 1 hour before plating need to be stored on ice or 

refrigerated. Samples can be stored for up to 8 hours. 

Watch the online video at http://extension.usu.edu/utahwaterwatch/monitoring/tier1 to see 

this technique demonstrated. 

http://extension.usu.edu/utahwaterwatch/monitoring/tier1
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This volunteer adds a sample to the Easygel media, labels the petri dish, and pours media in the bottom of the 
petri dish. 

 

At your home or in a lab: 
 

A note about sample size: The Coliscan method is effective for sample sizes ranging from 1ml- 

5ml. An increase in sample size leads to increased sensitivity in the test, and vice versa. Example: if I 

expected only trace amounts of E. coli in the waterbody, I would choose a larger sample size than if I 

expected high amounts. 

 
 
 
 
 
 
 
 
 

 
Plating the sample 

 
1. Make sure Coliscan Easygel medium in the bottle has thawed. 

2. Using a permanent marker record on the bottom of the petri dish the site ID or name, date, 

time sample was plated, volume of sample, and sample #1 or #2. 

3. Shake Whirl-Pak to thoroughly mix the sample. Carefully open bag using white tabs so as not 

to touch the lip or inside. 

4. Use a transfer pipette to deposit 1 mL up to 5 mL in the first Coliscan Easygel bottle, cap and 

gently swirl. 

5. Remove lid from the petri dish, being careful not to touch the inside of the dish or lid. 

Slowly pour contents of the Coliscan Easygel bottle into the bottom of the dish. Place the top back 

on the petri dish and leave on a level surface for 45 minutes to solidify. 

6. Repeat steps 4-5 for the duplicate sample using the second pipette, Coliscan Easygel 

bottle and petri dish. 

7. Once petri dishes have solidified, move to a warm, draft free location out of the direct sun 

to incubate. See “Incubating the Sample” below. 

8. Wash hands and work surface. 
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Incubating the Sample 
 

1. Store petri dishes in a warm, draft free location out of 

direct sunlight. Use the thermometer to measure the 

temperature. At room temperature, 20 - 24 °C (68 – 75 °F), 

colored colonies will take at least 48 hours to develop. 

2. Check every 10-12 hours to observe if colored colonies 

have started to form. Upon sighting the formation of colored 

colonies, note the time and allow for another 24-30 hours for 

the maturation of these colonies. This is usually 48-60 hours 

after you poured the medium into the petri dish. Counts should 

not be made after 72 hours. 

3. When you believe the colonies have matured, record the total number of hours on the data 

sheet in the incubation time along with the normal temperature during incubation. 

 

Reading the Sample 
 

1. In a bright area, count ONLY colonies that have a dark blue or purple color. Dark blue and 

purple colonies indicate E.coli. Do not count pink, red, or teal, colonies as these are other types 

of bacteria. Also ignore tiny, pin 

sized colonies. If you are unsure, 

look at examples provided 

during the training and on the 

website. If still uncertain take 

photos and send to UWW staff. 

2. Record the number of dark 

blue or purple colonies on the 

data sheet for each sample. 

3. Enter the sample size (from 1 to 5 mLs) for each sample. 
 

4. To calculate the E.coli per 100 mL, divide 100 by the sample size and multiply this dilution 

factor by the number of colonies counted. Example: [100ml divided by 3mL sample size] X 9 

colonies counted = 297 cfu per 100 mL. 

Coliscan Easygel Guide, available 
in Appendix E. 

After letting your colonies develop for 48-60 hours the sample 
should look like the one shown above. 
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5. Record the results from each duplicate sample on the data sheet. 
 

6. Average the two sample results to the nearest whole number on the data sheet and record. 
 

E. coli recording section on the datasheet. 
 

Disposal of sample 
 

1. Place a teaspoon of bleach or spray a cleaning solution (i.e. Lysol) onto the surface of the 

medium. Close the lid and let it sit for five minutes. 

2. Place both petri dishes in a sealed plastic bag and throw in the trash. Then place this in a trash 

receptacle that will be taken to a landfill. 

3. Wash your hands and the work surface with soap and water. 
 

Photo point monitoring in streams 
 

Background: Photo point monitoring is utilized by many agencies, including the Utah Division of 

Water Quality, to document changes at a location. Photos are taken on a regular basis (once a 

month, quarterly, once a year etc.) from the same position and in the same direction(s). This 

ensures uniformity between pictures. Notice in the photos below how the stream and sky line up 

the same way in each photo. Photos are uploaded to the CitSci.org database and will be available 

alongside the data. 
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Why Collect Photo Points? Photo point monitoring provides an easy way for water quality 

managers to observe and share changes on streams, rivers, and lakes. Photo points along rivers and 

lakes provide information on riparian area health, littoral zones, and stream condition to managers. 

 
Method: 

 
Determine a location: Most volunteers will take photo points at their existing site, which once 

established will not change. You will want to have as much of the site visible as possible and take a 

photo from that point upstream and downstream. Work with UWW or other coordinators to 

determine a good location for the photo point if you do not have a clear view from your monitoring 

site. 

Note: If there are already photo point photos available from your previous visit or 

another volunteer’s visit, print or refer to the photo to ensure the best match. 

Taking of the photo: 
 

a. Choose the camera settings that give the greatest depth of field. For digital cameras a 

"landscape" setting generally fulfills this requirement. 

b. Hold the camera at eye level in the horizontal position. Try to include about 1/3 sky in the 

photo for scale and for consistent replication. 

c. Take the photos in early morning, late afternoon, or slightly overcast days to eliminate harsh 

glares or dark shadows. Take the photos with the sun at your back and avoid days when 

visibility is poor due to fog or heavy rain. 

d. For retake photos, bring a copy of the previous photo to ensure the photo view matches. 
 

Photos will be uploaded into the CitSci database along with the data you collect. 

 
 
 
 
 
 
 
 
 
 
This photos shows a stream bank, before and after a restoration project fixed its 
erosion. 
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Qualitative observations in lakes 
 

Qualitative observations or lake conditions (i.e. subjective observations about habitat, water 

conditions, and weather) help us understand and interpret the other quantitative, or more precisely 

measured, data that volunteers 

collect. 
 

Recording field observations 

requires that volunteers select 

the most appropriate 

description of the current 

conditions. During trainings, we 

review the descriptive terms 

used in these field observations. 

These observations also 

require volunteers to become 

familiar with their site. Many of 

these observations are more 

meaningful when the volunteer 

understands what is “normal” 

 
 
 
 
 
 
 

Lake Datasheet section for field observations. 

and what is the result of seasonal variation or human caused impacts. 
 

Comments can also provide invaluable information about the monitoring site or changes that 

may have occurred since the previous visit. Comments may include animal sightings near or in the 

water body, impacts of the surrounding land use, and notes about vegetation, invasive species 

present, or recreation activities seen at the site. 

Tier 1 Monitoring Instructions – Lakes 
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Water condition 
Definition: How calm or rough the 

surface of the lake water is. 

Why we monitor water condition: 

Lakes do not have flow like streams do, 

but the water condition of the surface 

can influence the mixing of the water 

within the lake. 

What influences water condition: 

Weather, especially winds, are the 

largest factor affecting lake surface 

conditions. 

Water surface 
 

Definition: The debris that is on the 

surface of the water. 

Why we monitor water surface: 

Volunteers record visual observations of 

what is on the surface of the water, an 

indicator of pollution. 

What influences water surface: 

While material on the surface, like dust 

and pollen, can be natural, trash and oily 

materials on the surface can indicate 

improper disposal of pollutants. Some 

algae or cyanobacteria may also form a 

scum on the surface of the water. 
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Water clarity 
 

Definition: The amount of material suspended in the water column, related to turbidity or 

transparency. 

Why we monitor water clarity: Sediment and algae smother habitat for aquatic 

macroinvertebrates and reduce light penetration. 

What influences water clarity: Activities in the watershed, such as forestry, agriculture, and 

development influence the water clarity. Changes in land use can result in short or long term 

changes to the water clarity. Furthermore, natural seasonal changes like high runoff can temporarily 

shift water clarity. 

Select the best option: 
 

Water color 
 

Background: The color of healthy lakes and ponds may be clear, brown or green. 
 

Why we monitor water color: Volunteers monitor water color to track large scale changes in the 

watershed. If the waters of a clear lake changed to a muddy brown color, that could indicate a 

change in the land use in the watershed. 

What influences water color: The size of the watershed, slope, geology, and land use all 

influence the water color. Lakes have small changes in color throughout the year due to physical and 

biological seasonal shifts. Deep green, or pea soup color, often results from an overabundance of 

algae (phytoplankton). Heavy nutrient loads from fertilizers, animal waste, and poor sewage 

treatments often promote heavy amounts of algae. 
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Select the best option: 

 

Water odor 
 

Why we monitor water odor: The general smell of a water body can indicate potential 

contamination. Not all unpleasant odors indicate an unnatural cause. 

What can influence water odor: Local biologic processes like decomposition influence water’s 

odor. Bacteria have a strong influence on smell. Waste disposal or accidental spills can temporarily 

change the smell of the water and are sometimes cause for concern. If you are concerned about 

sewage, oil or chemical spills, contact the 24-hour Environmental Response emergency line at the 

Utah Division of Water Quality (801-536-4123). Make a note of this call on your field sheet. Select 

the best option (odors are usually most obvious when you first get to the site). 

1. None – No strong or apparent odor associated with the water. 

2. Oil – A strong chemical smell that could result from mishandling of industrial solutions. 
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3. Sewage – A foul smell of waste that can indicate possible contamination from animals or 

people. Be sure to wash your hands after sampling. 

4. Rotten Egg – A sulfurous smell which often indicates anaerobic (without oxygen) 

decomposition process or some animal waste. Minerals from sulfur springs can also give this smell. 

5. Fishy – A strong smell that indicates the presence of dead fish. 

6. Musty – A dank moldy smell that can indicate mold, large algae presence or decomposition. 

7. Chlorine – Smells like a swimming pool. May result from a leak or industrial source. 
 

 

Dead fish 
 

Look around your sampling location (10m in all directions or nearby lake shore) and count the 

number of dead fish floating or below the surface. If there is an abnormally large fish kill (greater 

than 4), take a photo if possible and report it to the Department of Environmental Quality 

information line: 800-458-0145 (M-F, 8-5). If you feel that this is an emergency situation, you may 

wish to contact the 24 hour Environmental Response emergency line at the Utah Division of Water 

Quality (801-536-4123). 

Why we monitor dead fish: Fish are biological indicators of water quality. Seeing dead fish can 

indicate a potentially serious water quality problem. 

What influences the presence of dead fish: Seeing a few dead fish (3 or less) could be due to natural 

causes or improper handling of fish while fishing. When you see 4 or more dead fish, this indicates a 

serious problem. Fish kills normally result from high temperatures and low dissolved oxygen levels that 

suffocate the fish. Other causes could be severe pollution or toxic chemicals. 

 

Present weather and recent rainfall 
 

Why do we monitor weather: Volunteers record the current and past 24-hour weather because 

this can influence their observations and quantitative measurements. Knowing about recent 

weather helps to interpret the data that is collected. For example, rain the day before may increase 

http://www.deq.utah.gov/


Utah Water Watch - Tier 1 Monitoring Manual 

51 

 

 

 

surface runoff, resulting in increased turbidity for several days. Storm winds and rainfall may also 

increase mixing of water in a lake. 

What influences weather: Local weather is made up of a combination of local factors (altitude, 

location, vegetation, etc.) and global factors like climate and weather systems. 

Select the most accurate description for the day’s weather and find rainfall amounts by going to 

the history tab at http://www.wunderground.com. 
 

 

Quantitative observations in lakes 
 

UWW sampling techniques are generally limited to surface conditions. Throughout the year, 

however, lake conditions change with depth. These changes may be extremely important in 

understanding and interpreting lake conditions. For this reason, caution must be taken in generalizing 

from surface conditions to the entire lake. 

To learn more about changes in lakes throughout a year, go to: 

http://extension.usu.edu/waterquality/learnaboutsurfacewater/watersheds/index. 

Also, see more under water temperature and dissolved oxygen below. 
 

Datasheet section for quantitative observation. 

http://www.wunderground.com/
http://extension.usu.edu/waterquality/learnaboutsurfacewater/watersheds/index
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Units: Degrees Celsius 

Range in Utah: 0.1 – 35 ᵒC 

Utah criteria: Maximum temperatures 

Cold water fish: 20 ᵒC, 

Warm water and non-game: 27 ᵒC 

 

Air temperature 
 

Why we monitor air temperature: Air temperature 

influences the temperature of the water. 

What influences air 

temperature: Air temperature is influenced by the energy from 

the sun, weather patterns, and the seasons. 

Methods: 
 

For this test, we use a Taylor Waterproof Digital thermometer. 

1. Be sure the thermometer is set to Celsius. 

2. Hold the thermometer in a shady location away from 

direct sunlight. 

 
 

A volunteer takes a reading 
using a digital thermometer. 

3. Let the thermometer adjust to the ambient conditions for at least 1 minute before recording 

the value on the datasheet. 

Water temperature 
 

Why we monitor water temperature: Water 

temperature influences the rates of chemical and 

biological processes and affects other measured 

parameters (e.g. as temperature increases, the 

maximum amount of dissolved oxygen decreases). 

Water temperature is one of the most important 

parameters for aquatic organisms. Many animals have adapted to a specific range of temperatures 

and temperatures warmer than these can cause stress or even death. For example, trout are cold 

water fish that have trouble surviving when the water temperature is above 20 °C. 

What influences water temperature: Water temperature is determined by the climate of the 

watershed, seasonal patterns, and local influences. During the summer, lakes and reservoirs 

generally have a layer of warm and less dense water that floats above colder, denser water at the 

bottom of the reservoir. The density difference between these two layers creates a surprising 

amount of resistance to mixing so the two layers stay separate for much of the summer. In the fall, 

Units: Degrees Celsius 

Range in Utah: -56.3 – 47.2 ᵒC 
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the temperatures cool at the surface and the lake eventually mixes from top to bottom. A winter 

lake, especially one with ice cover, may have “reverse stratification” where slightly warmer water 

floats above the densest water, which occurs at about 4.5 C. In the spring, the lake mixes from top 

to bottom. The warming of the late spring and summer sun creates the warm later again. 

Local influences on lake temperatures include upstream discharges of warmer water from 

natural springs or cooling water from power plants, shading provided by the littoral zone (the 

vegetation along the edge of the lake), lake depth, and the amount of suspended material in the 

water. 

Methods: 
 

For this test, we use a Taylor Waterproof Digital 
thermometer. Note that this method provides surface 
temperature ONLY. 

1. Be sure the thermometer is set to Celsius. 

2. Hold the thermometer approximately 15 cm (6 

inches) below the surface of the water. It is best to 

record the temperature of the lake in a well-mixed 

area. 

3. Let the thermometer adjust to the water temperature for at least 1 minute before removing 

the thermometer from the water and quickly record the temperature. 

pH 
 

Definition: pH is a measurement of how acidic or basic the 

water is. It is measured on a logarithmic scale (like the Richter 

scale for earthquakes) so every unit represents a 10 fold change 

in acidity. The scale ranges from 0-14 where 7 is neutral, lower 

numbers are increasingly acidic, and higher numbers are increasingly basic. 
 

Why we monitor pH: pH affects many chemical and biological processes. Many organisms are 

adapted to a specific pH range. 

A volunteer tests the water temperature. 

Units: pH does not have a unit 

Range in Utah: 4 - 10 

Utah Criteria:   6.5 - 9 
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What influences pH: Rainfall is naturally acidic so pH may be influenced by recent precipitation. 

The types of rock and soils that runoff passes over and through play an important role in buffering 

the water (increasing the pH). Natural geology, such as calcareous rocks and soils, provide this 

natural buffering, while granitic rocks do not. Aquatic plants also affect the pH by taking carbon 

dioxide directly from the water for photosynthesis, which can cause the pH to increase during the 

day. This can be a problem in areas where there is excessive amounts of algae due to fertilizer 

inputs. Human activities, such as mining, may result in acidic mine drainage due to a chemical 

reaction between water and rocks containing sulfur bearing minerals. 
 

The pH test is color based. After dipping the test strip’s tip in the stream, the volunteer compares the three colors 
to the scale on the box. 

 

Methods: 
 

We use the Millipore pH strips provided by UWW for this test. These strips measure pH ranging 

from 5.0-10.0, which encompasses the natural range of pH in most surface waters. Take care to 

keep this paper out of light and in a dry container or you will get inaccurate readings. 

1. Remove a test strip from the container and hold it by the white end. Do not touch the 

colored end with your finger. Reseal the container. 

2. Place colored end of test strip in the water for approximately 10 seconds. 

3. Remove test strip from the water and shake off excess water. Wait 2 minutes for the strip to 

fully react. 

4. Compare test strip to the color guide and select the closest color match for all three colors. 

Record the pH value on the datasheet. 

5. Properly dispose of the used test in a waste container. 
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Transparency - Secchi reading 
 

Definition: Secchi depth is a measurement 

of water transparency, which is affected by 

water color, algae, and suspended sediments. 

Why we monitor transparency: Secchi disks were originally designed to allow a simple 

measurement by any interested citizen. This measurement of lake transparency has been used to 

determine a lake’s health, often by relating transparency to a lake’s “trophic state,” or how 

“productive” the lake is at any point throughout the year. Productivity in a lake refers to the rate at 

which carbon dioxide is converted by the sun’s energy into plant material. High productivity may 

result in low water transparency because of the high concentrations of microscopic plants (algae) in 

the water. Transparency is measured by the Secchi depth. Increases in dissolved nutrients within the 

lake may increase productivity. Excessive nutrient inputs to a lake are often the result of human 

activity in the lake’s watershed. Turbid or cloudy water also affects fish directly by limiting their 

ability to see predators and affects our aesthetic enjoyment of a lake we use for recreation. 

What influences transparency: Algae abundance the largest driver of transparency in most lakes 

and is influenced by the available nitrogen and phosphorus. Excessive nutrients are the results of 

fertilizer overuse, leaking septic systems, wastewater treatment plants or manure runoff. 

Disturbances to the bottom sediments of shallow lakes from carp, wind or loss of stabilizing rooted 

plants may also result in increased turbidity. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Secchi is taken by slowly lowering the Secchi disk in the shade until the black and white triangles are barely 
visible, then take a measurement of that depth. 

Units: We record the depth in meters. 

Range in Utah: From 0.1 meters to 13 meters 
below the surface 



Utah Water Watch - Tier 1 Monitoring Manual 

56 

 

 

 

Methods: 
 

The measurement needs to be taken in deep water, usually from a dock or boat. Secchi disks are 

weighted black and white disks attached to a metered rope. The disks are lowered into the water 

until they are no longer visible, then slowly returned the surface. The depth at which the disk is first 

visible is called the Secchi depth. 

The Secchi reading is best taken when the sun is near its apex, generally between 10 AM and 2 

PM. You should also remove sunglasses before measuring. 

1. On the shady side of a boat or dock, begin to lower the disk into the water. 

2. Lower the Secchi disk until it completely disappears. Then slowly retrieve the disk. As soon 

as you can make out the faint black and white markings, stop. 

3. Mark the tape at the surface of the water to record the depth to the nearest centimeter. 

4. If you are on a dock and out of arm's reach of the water, use a clothespin to mark the height 

of the dock and then measure to the surface of the water. Subtract this from your final 

measurement. 

Note: While Secchi depth is the preferred method to measure transparency in standing water, 

some volunteers may use turbidity tubes from the bank for small ponds or when shallow water is all 

that can be reached. In these cases, follow the Stream Instructions for turbidity tube (page 41), 

taking care to avoid disturbing the bottom sediments. Be sure to convert the units from centimeter 

(cm) to meter (m) when recording on the data sheet and note the type of equipment used. 

Fishing and fishing observations 
 

Why we monitor fishing information: Community fishing areas are maintained by the Division 

of Wildlife Resources. This agency is interested in learning more about how these areas are used and 

what type of fish are being caught. 

Fishing data may include direct observation or may be obtained by surveying people fishing at 

the site. Document the types and number of fish you or others catch while out. Also, look around for 

cormorants and pelicans, known fish predators. Record any additional species in the “other” section. 

If surveying multiple fisher people, combine the number of fish and hours spent fishing. 
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White pelican (left), cormorant (right). 

                                 
Data sheet section for recording fish and birds. 

Several common Utah fish you may catch. 
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Algae monitoring in lakes 
 

Background: Algae is a type of plant that doesn’t form flowers or seeds and doesn’t have true 

stems or roots. Most algae in lakes are one-celled and therefore, not visible without a microscope. 

Although, when they are abundant, we can see a change in the water color. Some algae form long 

chains of cells (“filaments”) or large colonies, 

which are easily visible. Algae are often 

classified into large groups based on the 

pigments they contain. When they are 

abundant in water, the water may take on 

the color of those pigments. Some of the 

common types of lake algae are diatoms 

(golden brown algae), chlorophytes (green 

algae), dinoflagellates (sometimes called 

red-brown algae), and cyanobacteria (often 

called blue-green algae, even though they 

are a type of bacteria and not true algae). Rapid increases in algal abundance may occur under 

favorable growth conditions and are called “algal blooms.” Some algae, especially cyanobacteria 

and dinoflagellates, can create toxins when they become extremely abundant. Cyanobacteria, in 

particular, appear to be increasing in water bodies in Utah due in part to high levels of nutrients and 

warmer summer temperatures. A cyanobacteria bloom that includes production of harmful toxins is 

referred to as a harmful algal bloom. 

Why we monitor algae: We monitor algae as an indicator of the productivity in the lake due to 

the presence and cycling of nutrients. Large amounts of algae may cause low nighttime oxygen 

concentrations in the lake due to nighttime respiration and microbial decomposition. Presence of 

cyanobacteria may also be a health concern if they are producing cyanobacteria toxins. 

Cyanobacteria toxins, when present, can be harmful or deadly for humans, pets, and livestock. The 

presence of cyanobacteria does not mean that toxins are present so toxin tests are often performed 

by the state and local health departments. For this reason, recording and reporting potential 

blooms is important for human and animal safety. 

Algal bloom in Mantua Reservoir. 
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What influences algae: Algae occurs when there are nutrient and light conditions favorable to its 

growth. Harmful algal blooms tend to occur in warm waters that are nutrient enriched and because 

of their ability to change buoyancy and position in the water column, often outcompete green algae 

and diatoms when water is warm. These blooms often occur in reservoirs during the summer. 

Nutrients can enter a lake through runoff (agricultural, urban or suburban), wastewater treatment 

plants or may be released from lake sediments. 

 

    Data sheet section for algal observations.  
 

Methods: 
 

Use the information below to help fill out the datasheet. 
 

1. Algae observed in the lake? Mark yes if any algae, regardless of type, were observed. 

2. Types observed: Select each type that was observed (filamentous, water column and/or 

floating scum). See below for pictures and definitions. 

3. Harmful algae bloom suspected? Mark yes if you suspect a bloom. See HAB guide 

below on how to identify and report the bloom.  

4. Fill out the form in the bloomWatch App to report the presence or absence of a bloom. 

This notifies the UDWQ when a bloom is reported. The app is available on both Android and iOS. 

To download and learn more go to https://cyanos.org/bloomwatch/.  

5. Comments: Make note where the algae was found – is it at a beach, out in the middle of the 

lake, by the dock, etc. Also, the extent of any blooms - % of the lake it covers.

https://cyanos.org/bloomwatch/
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Harmful Algal Bloom (HAB) Guide 
 

Step 1. Identify the type of Algae 
A. Is this Filamentous green algae?  

 

Green algae may be common at your site. This algae can be filamentous, forming silky “clouds” 

below the surface or viscous mats on the surface. While bothersome, filamentous green algae is 

harmless. 

Filamentous green algae. Sources: Clemson University (left), New York State Department of Environmental 
Conservation (middle, right). 

 

Confirm filamentous algae using the stick test: 

1. Find a long, sturdy stick. 

2. Be careful not to touch the water.  

3. Drag the stick through the surface mat and slowly lift out of the water. Be careful not to fall                       

into the water while retrieving material. 

4. Look at the end of the stick to see what came out of the water. 

a. If the stick comes out looking like it has been thrust into a can of paint, the mat on the 

pond is likely to be a cyanobacteria scum (potentially toxic). 

b. If the stick pulls out strands that look like green hair or threads, the mat on the pond is 

likely filamentous green algae (non-toxic). 
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B. Is there surface scum?  
Cyanobacteria, which unlike other types of algae, are able to regulate their buoyancy and move 

throughout the water column and tend to float to the surface of the water. During periods of calm 

winds, thick surface mats can develop. These mats can be blue, green or white and are often 

described as looking like spilled paint. 

Surface scum algae. Sources: New York State Department of Environmental Conservation (left) Utah 
Health Department (middle, right). 

 

                      C. Do algae in the water column appear to be cyanobacteria?  

Many types of phytoplankton live in the water column. Cyanobacteria is sometimes dispersed in 

the water column after wind or other mixing events. This is an indicator of a potential HAB. If you 

wish, take photographs of the boom (close up and full scope) and email them to 

waterquality@usu.edu to determine whether the algae is cyanobacteria. 

Algae in the water column. Sources: Raymond Li (left), Ohio Environmental Protection Agency (middle), 
New York State Department of Environmental Conservation (right). 
 

mailto:waterquality@usu.edu
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Step 2.   Record observations in bloomWatch app 
Submit the presence or absence of a bloom to the bloomWatch app. 
 

1. Open the bloomWatch app and select “Begin.” 
 

2. Fill in the boxes with site information.  
If you are reporting that no bloom was observed:  
• leave “Bloom size and extent” blank 
• in the comments type “No bloom observed” 

 
3. Click “Save Data” at the bottom of the page.  

 

4. Take or upload photo 1, 2, and 3, including a description, latitude, and longitude for each photo. See photos 
below for examples of photo 1 (areal extent of the bloom), photo 2 (standing position to the water), and photo 
3 (close up of the bloom).   
If you are reporting that no bloom was observed:  
• only take “Photo 2”  
• enter the latitude and longitude for that photo 

   
  Examples for Photo 1 (L), Photo 2 (C), and Photo 3 (R) on the bloomWatch app.  

 

5. Click “Save Photos” at the bottom of the page.  
 

6. Click “Submit Data.”  
 

7. A notification email to UDWQ will pop up, click “Send.” This allows UDWQ to respond immediately.  
If you are reporting that no bloom was observed:  
No notification will pop up.  

 

Learn more about the bloomWatch app by visiting https://cyanos.org/bloomwatch/. 
 

 Step 3. Call the HAB Hotline 
If you suspect a bloom, call the HAB Hotline at (801) 536-3123 immediately.  
 
This will alert UDWQ to send out their monitoring crew, identify the problem, and test for toxicity.  
They can then get warnings out to Utah citizen immediately

Example bloomWatch report 
for the absence of a bloom.  

https://cyanos.org/bloomwatch/


Utah Water Watch - Tier 1 Monitoring Manual 

63 

 

 

Bacteriological monitoring in lakes 
 

E. coli 
 

Definition: Escherichia coli (E. coli) is a species 

of coliform bacteria that lives in the lower 

intestine of warm bloodied animals. 

Why we monitor E. coli: Scientists use E. 

coli as an indicator of water that has been 

contaminated with fecal matter. The bacteria 

associated with fecal matter (not just E. coli 

but many other types of bacteria and viruses) can make people sick if they come in contact with 

contaminated water. Monitoring for E. coli helps protect water for recreation and drinking water. 

What influences E. coli: E. coli enters water ways when fecal matter from warm blooded animals 

goes into water bodies. While wild animal waste going into lakes and streams cause naturally low 

levels of E. coli, the problem comes when too much untreated domestic animal or human waste 

enters water bodies. Problems can arise if waste from septic tanks, wastewater treatment plants or 

animal production for food is not properly treated before it enters water ways. 

Method: 
 

This test uses the Coliscan Easygel method, in which bacteria are incubated on a patented 

medium designed specifically for testing surface waters. Instructions have been adapted for 

incubation at room temperature. 

Units: E. coli is measured as the number of 
coliform forming units per 100 mL of water 
(cfu/100mL) 

Range: <1 to >2400 cfu / 100mL 

Utah Criteria: Primary contact (i.e. swimming): 
409 colonies / 100mL, Drinking water and non- 
contact recreation (i.e. boating): 668 colonies / 
100mL 
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E. coli tests require steps in the field AND at home or in the lab. 
 

In the Field: 
 

 
 

Sample collection: 
 

1. Label Site ID/location on Whirl-Pak. 

2. Pull off the top of the Whirl-Pak using the perforated line. 

3. Gently pull the mouth of the bag open with the white tabs, making sure not to touch the top 

or inside the bag. 

4. Collect your sample from a depth below 15 cm (6 in.) if possible, being careful not to sample 

disturbed substrate or surface scum. 

5. With bag open, in one quick motion, immerse the bag under water and fill to 100mL, making 

sure to leave some head space. Remove from water, hold yellow tabs, and flip over twice. Seal by 

twisting the yellow ties closed. Note: If there is a large amount of scum and debris at the surface, 

you can open the bag after submersing underwater. 

6. Water samples kept longer than 1 hour before plating need to be stored on ice or 

refrigerated. Samples can be stored for up to 8 hours. 

Watch the online video at the UWW website to see this and the next technique demonstrated: 

(http://extension.usu.edu/utahwaterwatch/monitoring/tier1). 

Pull on the white tabs to open the Whirl-Pak, fill it with water and then spin the pack to seal. 

http://extension.usu.edu/utahwaterwatch/monitoring/tier1
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At your home or lab: 
 

A note about sample size: The Coliscan method is effective for sample sizes ranging from 1ml- 

5ml. An increase in sample size leads to increased sensitivity in the test, and vice versa. Example: if I 

expected only trace amounts of E coli in the waterbody, I would choose a larger sample size than if I 

expected high amounts. 

 
 

 
 

Plating the sample 
 

1. Make sure Coliscan Easygel medium in the bottle has thawed. 

2. Using a permanent marker, record on the bottom of the petri dish the site ID or name, date, 

time sample was plated, volume of sample, and sample #1 or #2. 

3. Shake Whirl-Pak to thoroughly mix the sample. Carefully open bag using white tabs so as not 

to touch the lip or inside. 

4. Use a transfer pipette, and deposit 1 mL up to 5 mL in the first Coliscan Easygel bottle, cap 

and gently swirl. 

5. Remove lid from the petri dish, careful not to touch the inside of the dish or lid. Slowly pour 

contents of the Coliscan Easygel bottle into the bottom of the dish. Place the top back on the petri 

dish and leave on a level surface for 45 minutes to solidify. 

6. Repeat steps 4-5 for the duplicate sample with the second pipette, Coliscan Easygel bottle, 

and petri dish. 

7. Once petri dishes have solidified, move to a warm, draft free location out of the direct sun 

to incubate. See “Incubating the Sample” below. 

8. Wash hands and work surface. 

This volunteer uses a sterile dropper to add sample water to the Easygel media and pour the solution in the 
bottom of the pre-labeled petri dish. 
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Incubating the Sample 
 

1. Store petri dishes in a warm, draft free location out of 

direct sunlight. Use the thermometer to measure the 

temperature. At room temperature, 20 - 24 °C (68 – 75 °F), 

colored colonies will take at least 48 hours to develop. 

2. Check every 10-12 hours to observe if colored colonies 

have started to form. Upon sighting the formation of colored 

colonies, note the time and allow for another 24-30 hours for the 

maturation of these colonies. This is usually 48-60 hours after 

you poured the medium into the petri dish. Counts should not be 

made after 72 hours. 

3. When you believe the colonies have matured, record the total number of hours on the data 

sheet in the Incubation time along with the normal temperature during incubation. 

 

Reading the Sample 

1. In a bright area, count 

ONLY colonies that have a dark 

blue or purple color. Dark blue 

and purple colonies 

indicate E.coli. Do not count 

pink, red, or teal, colonies as 

these are other types of 

bacteria. Also ignore tiny, pin 

sized colonies. If you are unsure, 

look at examples provided during the training and on the website. If still uncertain check with 

another UWW volunteer or take photos and send to UWW staff. 

2. Record the number of dark blue or purple colonies on the data sheet for each sample. 

3. Enter the sample size (from 1 to 5 mLs) for each sample. 

4. To calculate the E.coli per 100 mL, divide 100 by the sample size and multiply this dilution 

factor by the number of colonies counted. 

Example: [100ml divided by 3mL sample size] X 9 colonies counted = 297 cfu per 100 mL. 

After letting your colonies develop for 48-72 hours the sample 
should look like the one shown above. 

Coliscan Easygel guide, 
available in Appendix E. 
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5. Record the results from each duplicate sample on the data sheet. 

6. Average the two sample results to the nearest whole number on the data sheet and record. 
 
 

 

 

 

 

 

 

 

 

Data sheet section for E. coli recording. 
 

Disposal of sample 
 

1. Place a teaspoon of bleach or spray a cleaning solution (i.e. Lysol) onto the surface of the 

medium. Close the lid and let it sit for five minutes. 

2. Place both petri dishes in a sealed plastic bag and throw in the trash. Then place this in a 

trash receptacle that will be taken to a landfill. 

3. Wash your hands after handling samples, plates, and water. 
 

Photo point monitoring in lakes 
 

Background: Photo point monitoring is utilized by many agencies, including the Utah Division of 

Water Quality, to document changes at a location. Photos are taken on a regular basis (once a 

month, quarterly, once a year etc.) from the same position and in the same direction(s). This 

ensures uniformity between pictures. Photos are uploaded into the CitSci database along with your 

recorded data, see the next section on CitSci database (page 76). 
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Why Collect Photo Points? Photo point monitoring provides an easy way for water quality 

managers to observe and share changes on streams, rivers, and lakes. Photo points along rivers and 

lakes provide managers information on riparian area health, littoral zones, and stream condition. 

Methods: 
 

1. Determine a location: Most volunteers will take photo points at their existing site which 

once established, will not change. You will want to have as much of the site visible as possible and 

take a photo from that point (i.e. right bank, left bank, and/or scope of the lake). Note: if you or 

previous volunteers have already collected photo points, refer to the previous photos to ensure a 

best match. 

2. Taking of the photo: 

a. Choose the camera settings that give the greatest depth of field. For digital cameras a 

"landscape" setting generally fulfills this requirement. 

b. Hold the camera at eye level in the horizontal position. Try to include about 1/3 sky in the 

photo for scale and for consistent replication. 

c. Take the photos in early morning, late afternoon or slightly overcast days to eliminate harsh 

glares or dark shadows. Take the photos with the sun at your back and avoid days when 

visibility is poor due to fog or heavy rain. 

For retake photos, bring a copy of the previous photo to ensure the photo view matches. 

 
Right bank of Mantua Reservoir in 2017 and 2018 showing different algae blooms. 
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All of our Tier 1 data and some Tier 2 data are stored on the collaborative database, 

www.citsci.org. The database is designed to be secure while still providing the public with open 

access to data produced by volunteers. Anyone may download data, but only trained Utah Water 

Watch volunteers may enter data. UWW is only one of many projects on CitSci.org. Each volunteer 

creates a Login and requests to join the Utah Water Watch project. Volunteers can only enter data 

for their assigned sites. 

Below are detailed instructions on entering data from the online portal. If you have trouble 

logging in or with any of the fields, please contact us at waterquality@usu.edu and we will help you 

get your data entered. If you would prefer that we enter the data for you, you can email a picture of 

the datasheet or mail us a paper copy (5210 Old Main Hill Logan, UT 84322). 

Submit UWW data 
 

The first step in entering data is to navigate to the website (www.citsci.org). Here you will find 

information to view previous data, resources, and helpful tools and location to add your data. 

Instructions for Login and Data Entry 
 

1. Click "Sign Up” located in the middle of the page. Create a username and password if you 

do not already have one. 

UWW Database – CitSci.org 

http://www.citsci.org/
mailto:waterquality@usu.edu
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2. To Login, click the button at the top right and enter your Username and Password, click 

"Sign In.” If you have issues, click the “Forgot username or password link.” You will be sent an email 

from CitSci. *Be sure to check your SPAM or junk mail if you do not see the email* 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Search Projects for “Utah Water Watch” and “Ask to Join”. This may take a few days for 

approval and set up in the system. Once you have been approved you will receive an email that you 

are ready to enter your data. 
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4. To enter data, go to “My Projects”, in the top left – Utah Water Watch will drop down. Click 

on it. 

 
 

5. Once in the project, you will see a blue “Add Data” button, which will drop down with 

different datasheets. Select the datasheet that corresponds to the data you are collecting (i.e. Tier 1 

Stream or Tier 1 Lake). 
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6. Review the instructions at the top of the datasheet and add data as it is shown on your 

datasheet. Be careful to enter the correct date and time and your data is in the proper units. Only 

your specific monitoring locations will show up in the “location” dropdown. 

7. It is best if you submit the data correctly the first time. However, if you do need to go back 

in and make edits, an edit button will show up next to the datasheets you submitted. You can make 

edits by clicking “Edit.” 

Upload photo point photos 
Before you attach your photos in the database, it is best to rename them. Include the site name, 

date, upstream/downstream, etc. EXAMPLE: Weber River WER-01-S, upstream, August 22, 2016 = 

"WER01S-up-08222016” 

 
 

At the end of the datasheet, there will be a location to attach your photos. This is where you 

should add your photo point photos and any additional photos you choose to attach of your site (i.e. 

E. coli samples, monitoring crew, animals at or near the site, etc.). 

View data 
Anyone can easily view the data by going to the Utah Water Watch project page. View the data 

directly on the CitSci page. To find the Site ID for a particular stream or lake, go to the Resources tab for 

a list of the sites (i.e. find the UWW Site ID for Red Butte Creek is RBC-01-S). 

1. Click on the “View Data” tab. 
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2. Search by individual “Observations”, “Map” or “Locations”. 

3. In “Observations”, click on the “View” button on the right. You can also use the search function 

to help find a site. 

4. In “Map”, click on a 

yellow dot to view location. A 

white box will pop up for that 

Site ID - select “More Details” 

to see all the data for that Site 

ID. 

5. In “Locations”, select 

the Site ID of interest to see all 

the data submitted for that Site 

ID. View the data in two ways – 

Visual analysis, select Measurements above the graph OR see individual observations below by selecting 

the “View” button next to each observation. 
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Download data 

 
Anyone can download data, though a CitSci login is required. Simply create a username and 

password. You do not 

need to join the 

project. 

1. Under 

projects, select Utah 

Water Watch. The 

Download button is in 

the middle of the 

page. 

2. Enter a name 

to call the file once it 

downloads. 
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3. Drag any fields you are NOT interested in to the “Ignore” column. You can also clean up the 

fields after you have downloaded the file to highlight the data you are interested in. 

4. “Include units in file?” – If you leave this checked, it will add an additional column for the units. 

5. Select the file type, either XLXS or CSV. The CSV file download is smaller so if your system is slow 

it may be a better option. If you plan to work with the data, you can Save As and Excel file after it is 

downloaded. 

6. Photos are not available for batch download, but can be selected from the “view data” section”. 
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Utah Water Watch Useful Webpages 
 

• Homepage: http://extension.usu.edu/utahwaterwatch 
• UWW database: www.citsci.org 
• USU Water Quality Extension: http://extension.usu.edu/waterquality 
• Facebook: http://www.facebook.com/UtahWaterWatch 
• Twitter: https://twitter.com/UtahWaterWatch 
• Instagram: https://www.instagram.com/utahwaterwatch/ 
• Stream Side Science curriculum: http://streamsidescience.usu.edu 

 

Utah Water Quality Monitoring Agencies and Resources 
• Utah Division of Water Quality: http://www.waterquality.utah.gov/ 

o Utah Standard Operating Procedures (SOPs) and other QAQC procedures: 
http://www.deq.utah.gov/Compliance/monitoring/water/qaqc.htm 

o Approved Total Maximum Daily Loads (TMDLs): 
http://www.deq.utah.gov/ProgramsServices/programs/water/watersheds/approved 
tmdls.htm 

• Utah Clean Water Partnership: www.utahcleanwater.org 
 

Utah Water Quality Laws 
• Utah Administrative Code R 317 - Environmental Quality, Water Quality: 

https://rules.utah.gov/publicat/code/r317/r317.htm 
• Utah Administrative Code R 317.2 - Standards of Quality for Waters of the State: 

https://rules.utah.gov/publicat/code/r317/r317-002.htm 
 

National Water Quality Agencies and Resources 
• Environmental Protection Agency, Water: http://www.epa.gov/gateway/learn/water.html 
• My Waters Mapper: http://watersgeo.epa.gov/mwm/ 
• National Water Quality Monitoring Council: http://acwi.gov/monitoring/ 
• USGS Water Watch: http://waterwatch.usgs.gov/ 
• NOAA Phytoplankton Monitoring Network: 

https://products.coastalscience.noaa.gov/pmn 
• National Aquatic Center Monitoring Center – BugLab – www.usu.edu/buglab 

 

Weather 
• Weather Underground: http://www.wunderground.com 
• Community Collaborative Rain, Hail & Snow Network: 

http://www.cocorahs.org/state.aspx?state=u 
 

Preventing the Spread of Invasive Species 
• Utah Division of Wildlife Resources decontamination methods: 

http://wildlife.utah.gov/dwr/decontaminate.html 
 

http://extension.usu.edu/utahwaterwatch
https://uww.usu.edu/
http://extension.usu.edu/waterquality
http://www.facebook.com/UtahWaterWatch
https://twitter.com/UtahWaterWatch
https://www.instagram.com/utahwaterwatch/
http://streamsidescience.usu.edu/
ty:%20http://www.waterquality.utah.gov/
http://www.deq.utah.gov/Compliance/monitoring/water/qaqc.htm
http://www.deq.utah.gov/Compliance/monitoring/water/qaqc.htm
http://www.deq.utah.gov/ProgramsServices/programs/water/watersheds/approvedtmdls.htm
http://www.deq.utah.gov/ProgramsServices/programs/water/watersheds/approvedtmdls.htm
http://www.deq.utah.gov/ProgramsServices/programs/water/watersheds/approvedtmdls.htm
http://www.utahcleanwater.org/
http://www.epa.gov/gateway/learn/water.html
http://watersgeo.epa.gov/mwm/
http://waterwatch.usgs.gov/
https://products.coastalscience.noaa.gov/pmn
https://products.coastalscience.noaa.gov/pmn
http://www.usu.edu/buglab
http://www.wunderground.com/
http://wildlife.utah.gov/dwr/decontaminate.html
http://wildlife.utah.gov/dwr/decontaminate.html
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Lake Sampling Field Data Sheet (Tier 1) 
Utah Water Watch 

 
Site Name:   Date Sampled:  Time Sampled:      
Field Monitor Name(s):          
UWW ID:  Hours Sampling/traveling:  Miles traveled:     
UWW Site ID:    # of participants:   Decontamination:  Yes No 

FIELD OBSERVATIONS (Circle one for each): 
 

Water Odor: None Chlorine Oil Musty Sewage Fishy Rotten Egg 

Water Surface: Clear Scummy Foamy Natural 
Debris 

Trash Sheen/ 
Oily 

 

Water Clarity: Clear Cloudy/ 
Murky 

Turbid 
    

Water 
Condition: 

Calm Ripples Small 
Waves 

Moderate 
Waves 

Whitecaps 
  

Water Color 
(Select one from 

each row): 

Normal Abnormal 
     

Clear Brownish Greenish Reddish Blue Orange 
 

Dead Fish: None 1 to 3 4 to 10 >10 
   

Current 
Weather: 

Clear Cloudy Overcast Light Right Heavy Rain Snow 
 

 
Recent rainfall in last 24 hours (inches)    

Comments:    
 
 

FIELD SAMPLES: 

Location (circle one): On Shore Dock/Pier Boat 
 

Parameter Reading (measurement) Unit Allowable Range in Utah 

Air Temperature  °C -56.3 to 47.2 °C 

Water Temperature  °C Max temp for warm water fish = 27 °C 
Max temp for cold water fish = 20 °C 

pH  None 6.5 to 9.0 

Secchi depth  Meter(s) 0.1 to 13 meters 

 
 

Continued on back 

mailto:waterquality@usu.edu
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ALGAL MONITORING (Circle one for each): 
 

Algae Observed In lake? Yes No  

Types Observed Floating Scum Water column Filamentous 

Harmful bloom 
suspected? Yes No 

 

Bloomwatch / UWW 
contacted? Yes No 

 

Comments (location of blooms and percent cover): 
 

 
 

E. coli BACTERIA- (Coliscan Easygel Method): Monthly- May through Sept. 

Incubation start time:   Total hours:    

Concentration = 

 

Incubation temp °C:    

 
 
 

Reading #1 

 
 

 
Average E. coli =  cfu / 100 ml 

 

Reading #2  

 
COMMUNITY FISHING INFORMATION: 

Number of people fishing:  _ 

Hours spent fishing:  _ 

 
NOTE: If average is greater than 400 cfu / 100 ml, 

contact UWW. 

 
 
 
 

 

Birds Observed while Fishing: 

# of Cormorants:                            

# of Pelicans:      

Fish caught Number 

Bluegill  

Wiper (hybrid)  

Carp  

Rainbow Trout  

Catfish  

Bass  

Other  

 

Average Concentration =    
(𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑 #𝟏𝟏+𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑 #𝟐𝟐)

𝟐𝟐
 

 
 

mailto:waterquality@usu.edu
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                           Stream Field Data Sheet (Tier 1) 
Utah Water Watch 

 
Site Name:    Date Sampled:  Time Sampled:                                    

Field Monitor Name(s):           

UWW ID:  Hours Sampling/traveling:   Miles traveled:      

UWW Site ID:   # of participants:   Decontamination: Yes No 

FIELD OBSERVATIONS (Circle one for each): 
 

 
Stream 

  Flow:  

 
Flood 

 
High/Runoff 

 
Normal/Base flow 

 
Low 

 
No flow 

  

Water 
  Clarity:  

Clear Cloudy/Milky Turbid     

Water 
  Surface:  

Sheen/Oily Trash Natural Debris Foamy Scummy Clear  

Water 
Color 

(Select one 
from each 

  row):  

Normal Abnormal      

 
Clear 

 
Brownish 

 
Greenish 

 
Reddish 

 
Blue 

 
Orange 

 

 
Site Odor: None Chlorine Sewage Fishy Musky Oil Rotten 

Egg 
 

Algae 
Cover: 

Abundant 
Filamentous 

Thick 
Substrate 

Layer 

 
Little Filamentous 

Moderate 
Substrate 

Layer 

 
Little/Rare 

  

 
Dead Fish: 

 
None 

 
1 to 3 

 
4 to 10 

 
>10 

   

 
Current 

    Weather:  

 
Clear 

 
Cloudy 

 
Overcast 

 
Light Rain 

 
Heavy Rain 

 
Snow 

 

 
Rainfall in past 24 hours (inches)    

 
 

Comments:    
 
 

 
 
 
 
 
 

Continued on back 
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FIELD SAMPLES:  

Location (circle one): Center Side  

Habitat (circle one): Pool Run Riffle 
 

Parameter Reading 
  (measurement)  Unit Allowable Range in Utah 

Air Temperature  °C  

Water Temperature 
 

°C Max temp for warm water fish = 27 °C 
Max temp for cold water fish = 20 °C 

pH 
 

None 6.5-9.0 

Dissolved Oxygen 
 

mg/L Min for warm water fish = 6.5 mg/L 
Min for cold water fish = 5.5 mg/L 

 
Turbidity 

 cm 
(convert to 
NTUs using 

  chart)  

 
Turbidity should not change more than 10 

NTUs 

 
 

 E. coli BACTERIA - (Coliscan Easygel Method): MONTHLY – May through Sept. 

Incubation start time:  Total hours:  Incubation temp °C:    

 
Concentration =       

Reading #1  

Reading #2  

  

Average Concentration =    
(𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑 #𝟏𝟏+𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑 #𝟐𝟐)

𝟐𝟐
 

 
 

Average E. coli:  cfu/100mL 
 
 

NOTE: If average is greater than 400 cfu/100 mL, contact UWW. 
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Extension, UDWQ, and Local Health Department Contacts 
 

USU Water Quality Extension / Utah Water Watch:   
 

• Main office in Logan at USU – 5230 Old Main Hill, Logan, UT 84321 (435) 797-2580, utahwaterwatch@gmail.com, 8am -
4pm 

 
• Hope Braithwaite – (435) 919-1324, hope.braithwaite@usu.edu 

 
 

Other Extension Offices:  
 

• Salt Lake County USU Extension – 2001 State St S1200, SLC, UT 84190 (385) 468-4820, 8am –5pm 
 

• Wasatch County USU Extension - 55 S 5th E, Heber City, UT 84032 (435) 657-3235, 8-5pm 
 

• Washington County USU Extension - 339 S 5500 W Hurricane, UT 84737 (435) 634-5706, 8am – 5pm 
 
 

Utah Division of Water Quality Contacts: 
 

• Ben Holcomb, (801) 536-4373, bholcomb@utah.gov 
 

• Jodi Gardberg, (801) 536-4372, jgardberg@utah.gov 
 

Local Health Department Contacts: 
 

• Ogden, Weber-Morgan Health Department - 477 23rd Street, Ogden, UT 84401 (801) 399-7160 
 

• Price, SE Utah Health Department - 28 S 100 E, Price, UT 84501, (435) 637-3671 
 

• Richfield, Central Utah Public Health - 70 Westview Dr, Richfield, UT 84701, (435) 896-5451 
 

• Vernal, Tri-County Health - 133 S 500 E, Vernal, UT 84078, (435) 247-1177 
 

• Wasatch County Health Department - 55 South 500 East Heber City, Utah 84032, (435) 657-3264 
 

• Logan area - Bear River Health Department - 655 East 1300 North Logan, Utah 84341, (435) 792- 6500 
 

• Salt Lake County Health Department - 788 East Wood oak Lane (5380 South) Murray, UT 84107, (385) 468-3862 
 

• Cedar City - SW Utah Health Department - (435) 865-5180 - 260 E. DL Sargent Dr. Cedar City, UT 
 

• St. George - SW Utah Health Department - (435) 986-2580 - 620 S. 400 E. St. George,  UT 
 
  
 

mailto:hope.braithwaite@usu.edu
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Appendix F: Conversion chart for turbidity tube 
 

 

 
 
 
 

Distance from 
bottom of tube 
(cm) 

 
 

NTU's 
  

< 6.25 > 240 

6.25 to 7 240 

7 to 8 185 

8 to 9.5 150 

9.5 to 10.5 120 

10.5 to 12 100 

12 to 13.75 90 

13.75 to 16.25 65 

16.25 to 18.75 50 

18.75 to 21.25 40 

21.25 to 23.75 35 

23.75 to 26.25 30 

26.25 to 28.75 27 

28.75 to 31.25 24 

31.25 to 33.75 21 

33.75 to 36.25 19 

36.25 to 38.75 17 

38.75 to 41.25 15 

41.25 to 43.75 14 

43.75 to 46.25 13 

46.25 to 48.75 12 

48.75 to 51.25 11 

51.25 to 53.75 10 

53.75 to 57.5 9 

57.5 to 60 8 

Over the top 6 
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