
Volunteer 
Water Quality Monitoring 

Level 1 
 
 
 
 
 
 
 
 
 

Part of the Missouri Stream Team Program 
 

A Partnership Between 

 
 
 
 

 
 

 
STR 405 

2017 

MISSOURI 
DEPARTMENT OF 
CONSERVATION 

CONSERVATION 
FEDERATION OF 

MISSOURI 

MISSOURI 
DEPARTMENT OF NATURAL 

RESOURCES 



TABLE OF CONTENTS 

 

WATER QUALITY 
MONITORING 

TRAINING 

 
 
 

 
 

 
 
 
 
 
 
 
 
Part of the Missouri Stream Team Program 

 WELCOME & INTRODUCTION      1 

WATER CHEMISTRY                        2 

VISUAL SURVEY                               3 

SAFETY & TRESPASS                       4 

BIOLOGICAL MONITORING           5 

WATER QUALITY STANDARDS     6 

APPENDIX                                         7 

DATA SHEETS                                   8   

 



Welcome & Introduction 07/17 Level 1 Notebook 1 

Chapter 1 

Welcome and Introduction 

Level 1 Volunteer Water Quality Monitoring Training Notebook 

The Stream Team Volunteer Water Quality Monitoring (ST VWQM) Program is a partnership 
between the Citizens of Missouri, the Missouri Department of Conservation (MDC), the Missouri 
Department of Natural Resources (DNR) and the Conservation Federation of Missouri (CFM). 

• Citizens – The Volunteer Water Quality Monitoring Program is an opportunity for citizens to 
learn about water quality and get involved in protecting Missouri’s water resources. Our mission 
is to involve as many conservation-minded citizens as possible to protect and restore Missouri’s 
flowing water resources. We appreciate your help. 

• MDC is responsible for managing Missouri’s forest, fish and wildlife resources and is concerned 
about water pollution because it can impact these resources. 

• DNR is the regulatory agency in Missouri and has authority over water, air, solid waste, 
hazardous waste and mining. DNR also has responsibility for state parks, energy, geology and 
land survey. 

• CFM is an organization for citizens concerned about Missouri’s natural resources and 
environmental issues, and is the Missouri affiliate of the National Wildlife Federation. 

Goals of the Volunteer Water Quality Monitoring Program: 

• Inform and educate citizens about the conditions of our streams 
• Establish a monitoring network 
• Enable citizens to make informed decisions 
• Halt the degradation of streams 

Water quality monitoring is one of the many activities offered by the Missouri Stream Team 
Program and is the only activity that requires training. Nearly all volunteer monitors enrolled in this 
program are also members of a Stream Team.  

The objectives of the Missouri Stream Team Program are as follows:  

• To organize concerned citizens addressing stream problems at the grassroots level 
• To address stream issues on a local basis by involving members of the communities and 

educating them on the importance of water quality and conservation of natural resources 
• To draw together public and private resources to make solutions happen across jurisdictional 

lines 
• To help communities appreciate streams as positive assets through education and group 

involvement in the Program 

The ST VWQM Program takes a holistic approach noting that a stream is a reflection of its 
watershed. High quality water in a watershed is a function of good physical, chemical and biological 
properties that can sustain all uses. 

The Task before Us 

Monitoring the quality of water is essential for an understanding of the conditions of water 
resources. It provides a basis for effective policies that promote wise use and management of those 
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resources. One of the goals of the 1972 Clean Water Act is “to restore and maintain the chemical, 
physical, and biological integrity of the Nation’s waters.”  

The Act states that it “is the national goal that wherever [possible, a]…goal of water quality which 
provides for the protection and propagation of fish, shellfish, and wildlife and provides for recreation in 
and on the water be attained...”    

United States EPA 2012 Water Quality Assessment Report  

The United States Environmental Protection Agency (EPA) compiles the 305(b) Water Quality 
Assessment from all 50 states, territories and tribes. In 2017, the assessment reports that 30% of the 
Nation’s 3.533 million river/stream miles are assessed (monitored) by states and tribes. Of the 
1,046,630 rivers/streams miles assessed, 54% are impaired for one or more uses. Of the remaining 
river/stream miles 45% are considered good and fully support all uses. However, 1% are considered 
good but threatened by pollution. Figure 1 illustrates the relationship of the total river/stream miles that 
have been assessed in the United States to impaired river/stream miles. The designated uses include 
support for fish, shellfish, and wildlife protection/propagation, recreation, agriculture, aquatic life 
harvesting, public water supply, industrial, and aesthetic value. A waterbody is considered impaired if 
the quality of the water is not good enough to be used as intended. When states identify waters that are 
impaired, they describe the pollutants or processes causing or contributing to the impairment. Figure 2 
illustrates the breakdown of the leading sources of stream impairment in the United States. 

Figure 1. Assessed Rivers and Stream Miles 

Values from: National Summary of Water Quality Attainment in Assessed Rivers and Streams 2017, EPA 
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Figure 2. Leading Sources of Pollution in Assessed U.S. Rivers and Streams 

Values from: National Summary of Water Quality Attainment in Assessed Rivers and Streams 2017, EPA 

 The top ten causes of impairment in assessed rivers/streams are: 

• Pathogens 
• Sediment 
• Nutrients 
• Organic enrichment/oxygen depletion  
• Metals (other than Mercury) 
• Temperature 
• Polychlorinated Biphenyls (PCBs) 
• Mercury 
• Habitat alterations 
• Turbidity 

Source: National Summary of Water Quality Attainment in Assessed Rivers and Streams 2017, EPA 

Contaminant sources for nonsupported designated uses assigned to Missouri classified streams: 

• Nonpoint source, not specified 
• Source unknown 
• Municipal point source 
• Atmospheric Deposition (mercury) 
• Urban runoff and construction 
• Industrial point source 
• Agriculture 
• Permitted stormwater discharge 
• Recreation pollution source 
• Habitat modification other than Hydromodification 

Source: Missouri Water Quality Report 2016, DNR 
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Eroded soil is one of the most widespread pollutants affecting streams that have been assessed. 
Siltation is the process that deposits eroded soil into waterbodies. About 8,000 miles of classified 
streams in Missouri are affected by sediment deposition and other types of habitat degradation, such as 
channelization of streams. For more information, visit the EPA website: http://water.epa.gov.  

 
Figure 3. Effects of Siltation on Rivers and Streams 

Source: National Water Quality Inventory 2000 Report to Congress, EPA 

Mercury is one of the leading causes of pollution in Missouri. This heavy metal bioaccumulates in 
the tissue of fish, resulting in a high mercury concentration in large predatory species. The Missouri 
Department of Health and Senior Services recommends pregnant women, women of childbearing age, 
nursing mothers and children under 13 years of age should limit consumption of bass species greater 
than 12 inches to one meal per month and all other sport fish to one meal per week. For more 
information on this advisory, consult the Department of Health and Senior Services 
website: http://health.mo.gov.  

Even though pollutants/stressors are listed separately, in reality, water quality usually suffers from 
the combined effects of several pollutants and processes. EPA encourages water quality managers and 
the public to use a holistic approach to managing our integrated water quality problems.  

  

  

http://water.epa.gov/
http://health.mo.gov/
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ST VWQM Training Levels 
If a volunteer chooses to continue attending the available training, they must attend the following 

workshops in chronological order. Each level is a prerequisite for the next class, as is submission of 
appropriate data as listed below.  

Introductory 

This is the entry level of monitoring, and is a prerequisite for the Level 1 class. The Introduction to 
Volunteer Water Quality Monitoring workshop includes training for watershed mapping, site selection 
and biological monitoring (for stream macroinvertebrates). These workshops are usually offered in the 
spring and early summer each year.  

Level 1 

Volunteers who have successfully completed the Introductory workshop and have submitted Site 
data, Stream Discharge and Macroinvertebrate data are eligible to attend a Level 1 workshop. This level 
of training covers both physical monitoring (i.e., Visual Survey) and chemical monitoring. The workshop 
includes a mid-day field trip to a nearby stream where techniques of visual survey and water chemistry 
are practiced. A review of macroinvertebrate identification is also provided. When a volunteer has 
successfully completed the 8-hour Level 1 workshop, then their data has a quality control designation of 
Level 1. Volunteers are eligible to receive chemical monitoring equipment upon completion of this 
workshop. Level 1 workshops are offered in the late summer and fall of each year. 

Level 2 

Volunteers who have successfully completed the Level 1 workshop and submit two seasons of 
Biological Monitoring, Stream Discharge, Visual Survey and Water Chemistry data are eligible to attend a 
Level 2 workshop. Attending a Level 2 workshop allows the volunteer to do the following:  

• Check their chemical monitoring equipment to ensure it is functioning properly 
• Improve their chemical monitoring techniques 
• Improve their ability to correctly identify macroinvertebrates by getting assistance in identifying 

unknown invertebrates from their streams and confirming identification of invertebrates in their 
reference collection 

Data assigned the quality control designation of Level 2 indicates a volunteer has successfully 
completed the Level 2 Quality Assurance/Quality Control Workshop. This means they can correctly 
identify at least 75% of the macroinvertebrates covered in the workshop to order and establish accuracy 
limits on at least four out of five chemical parameters. Level 2 workshops are usually offered during the 
winter of each year (January – March). 

Level 3  

A volunteer who has successfully completed the Level 2 Workshop and submitted data 12 times is 
eligible for Level 3 evaluation. Those volunteers who regularly submit all four data types may be the 
most comfortable pursuing a Level 3 audit.  

The designation of Level 3 indicates that program personnel have evaluated the volunteer in the 
field at their monitoring site. In order to pass a Level 3 audit, participants must meet accuracy limits on 
five out of five chemical parameters and correctly identify 90% of invertebrates and all of the mayflies, 
stoneflies and caddisflies at their site to order. In addition, they must be able to accurately measure 
stream discharge, define the terms associated with a visual survey and demonstrate an understanding of 
proper visual survey assessment.  
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This evaluation is scheduled through appointment only. It is strongly recommended that the 
volunteer request evaluation during a time of year they regularly sample macroinvertebrates. By doing 
so, the volunteer ensures the highest level of familiarity and confidence identifying the types and 
seasonally changing sizes of invertebrates in their stream.  

VWQM Validations 

Since data submitted by Level 2 and above Stream Team Volunteers are utilized at a higher level and 
are often used to supplement agency data, we need to ensure we are providing the highest quality data 
to the sponsoring agencies and all other data users. The Program is now requiring individuals to have 
their equipment checked at least once every three years in order to maintain quality assurance and 
confidence in data collected by Level 2 and above volunteers.  

Volunteers can either attend one of our regularly scheduled Level 2 trainings, or one of the VWQM 
Validation Trainings. This training is critical to ensure that the volunteers’ equipment is functioning 
properly and their reagents are viable.  

In order to be eligible to attend you must have previously completed at least a Level 2 workshop. 
The focus of these workshops will be Quality Assurance/Quality Control (QA/QC) procedures to improve 
the quality of volunteer data.  

Uses of Volunteer Data in General: 

• Inform and educate people about the condition of our streams 
• Establish baseline information since it’s sparse or non-existent on many streams 
• Locate emerging problems 
• Identify long-term trends on the condition of streams 
• Supplement agency-collected data 

Uses of Level 2 and Level 3 Data: 

• Evaluate best management land use practices (BMPs) 
• Aids in planning by local agencies, such as for zoning regulations 
• Aids in planning and permitting within DNR 
• Supplements DNR’s Biennial Report to the US Congress 305(b) on the condition of the state’s 

waters, commonly called the Missouri Water Quality Report 
• Is used in the development of the 303(d) Report to the EPA. This is a list of the impaired waters 

of the state. 

Today's workshop will prepare you to perform Level 1 Volunteer Water Quality Monitoring. We will 
provide information about chemical monitoring and physical monitoring (conducting a visual survey) 
and we will present additional information on macroinvertebrate identification. We will loan you the 
equipment to conduct Level 1 monitoring. Level 1 volunteer monitors are expected to periodically 
monitor a stream, submit data in a timely manner and share the knowledge and information gained 
from this workshop and from your monitoring efforts with others. 

 

For more information on the Stream Team Program, visit our website:  

www.mostreamteam.org 

“And we proceeded on.” William Clark 1804 
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Chapter 2 

Water Chemistry 

Level 1 Volunteer Water Quality Monitoring Training Notebook 

Chemical parameters play an important role in the health, abundance and diversity of aquatic life. 
Excessive amounts of some constituents such as nutrients, or the lack of others such as dissolved 
oxygen, can result in imbalances in water chemistry. Imbalances can degrade aquatic conditions and 
harm aquatic life. An imbalance in chemical constituents can also make water unsuitable for human 
consumption, or greatly increase the cost of water treatment before it can be used.  

Water Temperature (page 177 Streamkeepers Field Guide) 

Water temperature is important because most of the physical, chemical and biological 
characteristics of a river are directly affected by temperature. All aquatic organisms have preferred 
temperature ranges in which they can survive and reproduce optimally. Temperature also has an 
important influence on water chemistry. Rates of chemical reactions generally increase with increasing 
temperature. Temperature is a regulator of the solubility of gases and minerals (solids) – or how much 
of these materials can be dissolved in water. The solubility of important gases, such as oxygen and 
carbon dioxide increases as temperature decreases. In addition certain pollutants become more toxic at 
increased temperatures. 

Temperature Effects 

The amount of dissolved gas in the water, the rate of photosynthesis by algae and other aquatic 
plants, and the rate of plant growth are all affected by temperature. Plant growth increases with 
warmer temperatures. When plants die, they are decomposed by bacteria, which use up the oxygen. 
Increased plant growth means more oxygen being removed from the water during the decomposition 
process. 

The metabolic rates of organisms increase with higher temperatures. As respiration and digestion 
rates increase, fish, aquatic insects and aerobic bacteria need more oxygen to survive. 

The sensitivity of organisms is also affected by temperature. Many organisms require a specific 
temperature range and changing that range may eliminate some organisms from the ecosystem. Under 
temperature extremes, organisms may become stressed, which makes them more vulnerable to toxic 
wastes, parasites and disease. 

Human Effects Influences on Temperature 

Riparian cover removal may have a large impact on water temperature by eliminating shade and 
thereby increasing water temperature. 

Soil erosion increases the amount of suspended solids carried by the river. Cloudy water absorbs and 
holds the sun's heat, which warms the water. 

Thermal pollution is water entering the stream that is warmer than the water already present in the 
river. One source is industries like nuclear power plants which discharge cooling water. Another source 
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is stormwater runoff from heated surfaces, such as parking lots and streets, which get very hot in the 
summer. Stormwater runoff from these surfaces can reach as much as 120° Fahrenheit.  

The Missouri state-wide standard for water temperature is dependent on the designated use for that 
specific stream. For more information, go to the Missouri Secretary of State’s website: 

http://s1.sos.mo.gov/cmsimages/adrules/csr/current/10csr/10c20-7a.pdf 
 

Dissolved Oxygen (page 170 Streamkeepers Field Guide) 

Dissolved oxygen (DO) is essential for the maintenance of healthy waterways. The presence of 
oxygen is a positive sign and the absence of oxygen is a sign of severe pollution. Waters with 
consistently high dissolved oxygen are considered healthy and stable aquatic systems capable of 
supporting many different types of aquatic life. 

Sources of Dissolved Oxygen in Streams 

• Atmosphere – The air we breathe contains approximately 21% oxygen, which equates to 
210,000 ppm oxygen. Most surface waters contain between 5 and 15 ppm dissolved oxygen.  

Air: 210,000 ppm  
Water: 5 – 15 ppm 
NOTE: parts per million (ppm) are equivalent to milligrams per liter (mg/L) 

• Aeration – Waves and tumbling act to mix atmospheric oxygen with water.  
• Photosynthesis – Algae and other aquatic plants deliver oxygen to water.  

Importance of Dissolved Oxygen 

Most aquatic life needs a certain level of dissolved oxygen for survival. A depletion of DO can cause 
a major shift in the organisms present in a stream from those sensitive to pollution to those tolerant of 
pollution. 

Natural Influences on Dissolved Oxygen  

Temperature – Gases, like oxygen, are more easily dissolved in cool water than warm water. Rivers 
respond to seasonal changes in the air temperature. Consequently, oxygen levels will be higher in winter 
than in summer.  

 

     

* Due to more energy in warm water, 
water molecules move faster 
resulting in a lower ability to hold on 
to oxygen molecules. 

 

* Cold water has lower energy and 
slower moving water molecules, 
allowing it to retain oxygen molecules.  

 

http://s1.sos.mo.gov/cmsimages/adrules/csr/current/10csr/10c20-7a.pdf
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Water Temperature Effects on Dissolved Oxygen 

• As water temperature increases ↑, its capacity to dissolve O2 decreases ↓ 
• As water temperature decreases ↓, its capacity to dissolve O2 increases ↑ 

Therefore, warmer water will not hold as much DO as cold water 

Flow – Discharge is also related to an area's climate. Dry periods result in severely reduced flow and 
increased water temperatures. This combination acts to reduce the dissolved oxygen levels. 
Precipitation (rain, snow) or snow melt increase flow and the mixing of atmospheric oxygen into the 
water. 

Dissolved or suspended solids – Oxygen dissolves more readily in water that does not contain a high 
concentration of salts, minerals, or other solids.  

Aquatic plants – During daylight hours, dissolved oxygen levels rise due to photosynthesis. 
Photosynthesis stops as the sun sets, but plant and animal respiration continues to consume oxygen. 
Just before dawn dissolved oxygen levels fall to their lowest level. Large fluctuations in oxygen from late 
afternoon to early morning are characteristic of waterways with extensive plant growth.  

Human Influences on Changes in Dissolved Oxygen  

Removal of riparian corridor vegetation – Lack of shade which causes increased water temperature, 
and lack of protection from erosion which causes increased solids can work together to reduce oxygen 
levels. 

Organic wastes – These are wastes from the decomposition of dead plants and animals, as well as 
from the excrement of animals. Organic waste can provide nitrogen and phosphorus which act as 
fertilizer and stimulate aquatic plant growth. As these plants die, they too become organic wastes. 
Dissolved oxygen is impacted because aerobic bacteria consume oxygen as they decompose organic 
matter.  

Sources of organic waste:  
• Stormwater/urban runoff 
• Septic systems 
• Wastewater treatment plants 
• Runoff of manure from animal operations (especially feedlots) 
• Discharges from food processing industries 

Urban runoff – Rain carries salt, sediment and other pollutants from impervious surfaces (streets, 
roofs and parking lots) into streams. This raises the total solids in the water and reduces the amount of 
dissolved oxygen it can hold. In addition, runoff of water from heated surfaces in the watershed, such as 
streets and parking lots, can cause the stream’s water temperature to rise, and warm water cannot hold 
as much dissolved oxygen as cooler water. 

Dams – Some dams are constructed so that water is released from either the top or the bottom of 
the reservoir. Although the water on the bottom is cooler than the warm water on top, it may be almost 
devoid of oxygen as organic matter drops to the bottom and is decomposed by bacteria (using oxygen in 
the process). The opposite situation can occur when water is released from the top of a dam or spillway. 
This can cause excessive uptake of air from the atmosphere and results in water that is supersaturated 
with atmospheric gas.  
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Diel Fluctuation in Dissolved Oxygen 

The term diel refers to a 24-hour period that usually includes a day and adjoining night. The solid line 
in the graph represents a normal diel DO fluctuation in late summer. Notice the difference between DO 
levels at 6:00 A.M. and 6:00 P.M. Why is the DO lower in the morning and higher in the evening? In late 
summer many streams experience an algal “bloom”; a large production of the microscopic plants, called 
algae, which float suspended in the water and give it its green color. Photosynthesis from algae and 
other aquatic plants will inflate the amount of oxygen in the stream at peak light when the sun is highest 
in the sky during the day. At night the algae and other aquatic plants are not photosynthesizing, and are 
therefore not producing oxygen.  

Plants respire both day and night and use oxygen in the process, but as long as the sun is shining, 
they produce more oxygen via photosynthesis than they are using through respiration. 

At the same time, in the summer the water will be warm. Remember that warm water will not hold 
as much DO as cold water. Therefore, in the summer, streams may have a natural diel fluctuation in DO 
due to water temperature, algae, and other aquatic plants, and photosynthesis.  

 

The dashed line in the graph represents an extreme diel DO fluctuation in summer. Remember that 
warmer water increases the metabolic rates of organisms. If the stream lacks a healthy riparian corridor, 
the water may be hot due to the lack of shade. At night plants do not photosynthesize, so the only 
source of DO at night in the stream is through physical aeration. What if it is a slow moving stream with 
little aeration and an excess amount of nutrients? An excess of nutrients, like nitrogen and phosphorus, 
can cause excessive algal growth. So when the sun is shining, this excessive amount of algae pumps a 
large quantity of oxygen into the water via photosynthesis. Therefore, it follows that they use most of 
the oxygen at night. Bacteria use oxygen day and night as they decompose dead plants and other 
organic matter, and the bigger the plant population, the more plants there are to die and decompose. 
To summarize: 

• Plants are not photosynthesizing at night. 
• The water is warm or hot and will not dissolve as much oxygen as a cool stream. 
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• The metabolic rates of bacteria responsible for decomposing dead organic matter are higher in 
warm water; and as metabolic rates increase, so does the bacteria’s demand for oxygen.  

All of these factors together result in more oxygen being used at night than is physically added to 
the stream via aeration during the night. If these processes occur to extreme levels, subsequent extreme 
fluctuations in dissolved oxygen, represented by the dashed line on the graph, can occur. Note that the 
DO level at 6:00 A.M. is within lethal limits for aquatic life.  

Dissolved Oxygen Saturation 

Saturation is the maximum level of dissolved oxygen that would be present in the water at a specific 
temperature, in the absence of other influences. Percent saturation is a more meaningful water quality 
indicator than a DO reading alone. Dissolved oxygen saturation is a better indicator of whether a DO 
measurement alone is good or bad.  

Think of percent saturation as the amount of oxygen present in the water sample compared to the 
maximum amount that could be dissolved at the same temperature. For example, water is said to be 
100% saturated if it contains the maximum amount of oxygen that it can hold at that temperature. A 
water sample that is 50% saturated only has half the amount of oxygen that it could potentially hold at 
that temperature. Sometimes water can become supersaturated with oxygen because of rapidly 
tumbling water.  

How is it possible to get a DO saturation greater than 100%? Dissolved oxygen is directly related to 
the temperature of the water and the atmospheric pressure. For ST VWQMs, atmospheric pressure is 
not an issue because most volunteers are working close to sea level. The standard temperature for 
reading DO is normally between 68°F & 72°F (20°C & 22°C), and it is at this temperature that the 
maximum amount of DO water can hold is considered 100%. We have discussed how oxygen is 
introduced into the water through photosynthesis of aquatic plants, waves and tumbling action. We 
have also discussed the fact that cooler water can hold more dissolved oxygen. So if the aquatic plants 
are producing more O2 at a faster rate than is being used through respiration, it is possible to get more 
than 100% O2 saturation at a given temperature. 

Percent saturation values of 80-120% are considered to be excellent and values less than 60% or 
over 125% are considered to be poor. For instance, a DO reading of 8.0 mg/L could be an excellent result 
during the summer when water temperatures are high and the water's ability to hold oxygen is low. 
That same reading, however, could indicate problems if that result were obtained during the winter 
months when water temperatures are low and oxygen-holding capacity is high.  

A General Rule for Ozark Streams: 
> 80% DO saturation reflects healthy DO levels 

< 80% DO saturation reflects water quality impairment 
 

A General Rule for Prairie Streams and Slow Moving Streams 
> 60% DO saturation reflects healthy DO levels 

< 60% DO saturation reflects water quality impairment 

To determine DO percent saturation, refer to the pink DO Percent Saturation Sheet at the end of this 
chapter. Determine DO saturation by cross-referencing your dissolved oxygen results with the water 
temperature of your stream at the time of DO analysis.  
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• NOTE: Remember that you must have taken the stream water temperature at the time of the 
DO analysis to determine DO percent saturation. 

• NOTE: Mathematical calculation of saturation (page 175 Streamkeepers Field Guide) 

Missouri’s state-wide standard for DO is a minimum of 5 mg/L for all streams. 

pH or Parts Hydrogen (page 165 Streamkeepers Field Guide) 

Water (H2O) contains both H+, hydrogen ions and OH-, hydroxide ions. “pH” is an abbreviation for 
the French expression, “Pouvoir Hydrogene,” meaning “the power of Hydrogen.” It measures the H+ ion 
concentration of substances and gives results on a scale from 0 to 14. Water that contains equal 
numbers of H+ than OH- ions is considered neutral (pH 7). If a solution has more H+ than OH- ions, it is 
considered acidic and has a pH less than 7. If a solution contains more OH- ions than H+ ions, it is 
considered alkaline (basic) with a pH greater than 7.  

 

The pH scale is logarithmic. Thus, it is important to remember that every one-unit change on the pH 
scale is a ten-fold change of the sample. As you go up and down the scale, the values change in factors 
of ten. A one-point pH change indicates the strength of the acid or base has increased or decreased 
tenfold; a 2-point change indicates a 100-fold change in acidity or basicity, and a 3-point change in pH 
indicates a 1000-fold change. 

Examples:  
• An increase in pH from 7.0 to 8.0 means the water is 10 times more basic. 
• An increase in pH from 7.0 to 9.0 means the water is 100 times more basic. 
• An increase in pH from 7.0 to 10.0 means the water is 1,000 times more basic. 

Changes in Aquatic Life 

Most organisms have adapted to life in water of a specific pH and may die if the pH changes even 
slightly. At extremely high or low pH values (11.0 or 4.5) the water becomes lethal to most organisms 
(reference Table 9 on page 167 of the Streamkeeper’s Field Guide). pH is also important because of how 
it affects other pollutants in the water. Waters that are very acidic can cause metals such as zinc, 
aluminum, and copper to be released into the water column. The metals can then be taken up and 
accumulated in the food chain. Metals in the water such as copper and aluminum can accumulate on 
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the gills of fish or cause deformities in young fish, reducing their chance of survival. Ammonia 
compounds convert to a toxic form in water that is basic. The more basic the water, the more toxic is 
the ammonia that is present. 

Human Influences on pH 

In the United States the pH of rivers is usually between 6.5 and 9.0. Rain water is normally acidic 
with a pH of around 5.6. Increased amounts of nitrogen oxides (NOX) and sulfur dioxide (SO2), primarily 
from automobile and coal-fired power plant emissions, are converted to nitric acid and sulfuric acid in 
the atmosphere resulting in acid rain or acid snow. In many areas of the United States the local geology 
strongly influences the acidity of the local water. In the northeastern United States the geology of the 
substrate is granite, which has very little neutralizing capacity. If limestone or dolomite is present, which 
is the case in much of Missouri, the alkaline (basic) limestone and dolomite neutralizes the acid rain 
before it can have a negative impact on the water quality of lakes and streams. 

Missouri’s state-wide standard for pH is a minimum of 6.5 and a maximum of 9.0 for all streams. 

 

 

Conductivity (page 181 Streamkeepers Field Guide) 

All liquid solutions conduct electricity to some degree. The measurement of water’s ability to 
conduct electricity is called conductivity, or specific conductance, and is measured in a unit of current, or 
flow of electricity called micro-Siemens per centimeter (S/cm; the symbol  represents “micro”). It is 
the opposite of electrical resistance, which is measured in ohms. Pure water is not a good conductor of 
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electricity. Conductivity of water is determined by the amount of solids that are dissolved in the water. 
Rainfall, interacting with the atmosphere, vegetation, rocks and soil, is the major source of dissolved 
solids in streams. Groundwater entering streams is another source. Water is uncommonly good at 
dissolving a wide variety of materials. It is the medium that allows the necessary biochemical reactions 
in organisms to proceed. Water carries needed minerals and nutrients to living organisms and transports 
wastes away. 

Seven common substances make up about 99% of the dissolved solids in streams. In their 
approximate order of abundance in Missouri waters, these include:  

• Bicarbonate 
• Calcium 
• Magnesium 
• Sulfate 
• Chloride 
• Sodium 
• Potassium 

It is not surprising that the three most abundant dissolved substances come from the dissolution of 
limestone and dolomite, Missouri's most abundant rocks. The remaining one percent of dissolved 
substances can vary considerably, but can include nitrates, different metals, ammonia, phosphorus, and 
manmade compounds such as pesticides and fuels.  

Conductivity may vary primarily due to the influence of rainfall or snowmelt. Precipitation is low in 
dissolved solids and an unimpacted stream, which has recently received rainfall, will have a lower 
conductivity value. The conductivity values below are typical readings for various waters and geographic 
regions. 

However, a large change in conductivity values or readings greater than 1200 S/cm may indicate a 
need for further investigation. Conductivity can tell us the amount of solids dissolved in the water, but 
does not tell us what kind of dissolved solids are present. Unexplained changes in conductivity can 
indicate problems in the watershed.  

There is no water quality standard for conductivity because it is a general indicator of water quality. 
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Typical Conductivity Readings 

Missouri River at St. Joseph 400-750 µS/cm 
 Conductivity is high in the Missouri River since it drains all of the water for 420,300 square miles.  

Grand River near Sumner 350-550 µS/cm 
Pomme de Terre near Polk 250-450 µS/cm 
Big Piney at Devil’s Elbow 200-350 µS/cm 
Little Ditches near Rives  85-580 µS/cm 
Jacks Fork at Alley Spring 230-350 µS/cm 
Pickle Creek at Hawn State Park   40-60 µS/cm 
 Pickle Creek is located in Hawn State Park near Ste. Genevieve, which is in a geologic region that consists 

of granite. Granite does not dissolve as easily as limestone, so the amount of natural dissolved minerals 
and nutrients is very low in the waters of this ecoregion. 
 Municipal wastewater treatment plant effluent 800-2000 µS/cm 

 The conductivity of wastewater tends to be very high since most plants do not treat wastewater for 
dissolved solids. The most common and abundant dissolved solid that may pass through the plant is 
sodium chloride, the salt that we ingest. Salt is a good electrical conductor.  
 North and west Missouri shallow groundwater 800-2000 µS/cm 

 Groundwater in North Missouri is high in salt (dissolved minerals) since the aquifer rests on an ancient 
seabed. 

Source: USGS, 2010 

Chlorides 

Chlorides are salts resulting from the combination of the gas chlorine and various metals. Chloride is 
one of the major components of road salt, also known as rock salt. Most chlorides in water come from 
salt, sodium chloride (NaCl), applied to pavement to melt ice. The application of salt on our roads and 
sidewalks has increased dramatically since the 1970s. It is estimated between 10 and 20 million tons of 
road salt is used nationally each year. The use of road salt has been implicated in the elevation of 
chloride and sodium levels in surface and groundwater as well as in the surrounding environment. These 
salts can travel up to 130 ft. away from the roadways as vehicles travel at higher speeds. Road salts 
often have heavy metal additives, so other harmful substances may be present. 

Other sources of chloride are wastewater treatment discharges, water softeners, storm sewers, 
animal feed, fertilizers, and underground aquafers.  

Chloride is soluble and can enter surface and groundwater easily. Although non-toxic at low levels, 
elevated levels of chloride in waterbodies can have a detrimental effect on freshwater ecosystems. High 
chloride levels interfere with osmoregulation in freshwater organisms and are toxic to aquatic life. Some 
invasive species (e.g. Eurasian water milfoil) are more tolerant of high chloride levels and can 
outcompete native organisms.  

High levels of chloride can also lead to density stratification in lakes and ponds, resulting in oxygen 
depletion and fish kills. High chloride concentrations can restrict water use for consumption in domestic 
and public supply wells, and affect the quality necessary for many industrial uses. Use of water with high 
chloride concentration for irrigation can damage crops directly through burning of tissue or indirectly by 
changing the soil structure, which can cause fields to be damaged beyond use or repair. 
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If you live in an urban area where roads and/or parking lots are heavily salted, or near an airport or 
other source of possible chloride contamination, you may wish to inquire with program staff about 
monitoring your stream for chlorides. Monitoring usually takes place from October through February. 
Spikes can also occur during the summer during low flows when evaporation exceeds precipitation and 
during spring and fall after fertilizer applications. 

Missouri water quality standards establish the following limits on chloride: 

Designated Use Chronic Acute 
Aquatic Life 230 mg/L 860 mg/L 
Drinking Water 250 mg/L  

Toxicity – What is Toxicity?* 

• Toxicity – Potential or capacity of a test material to cause adverse effects on living organisms, 
generally a poison or mixture of poisons. Toxicity is a result of dose or exposure concentration 
and exposure time, modified by such variables as temperature, chemical form and availability. 

• Acute Toxicity – Relatively short-term lethal or other effect, usually defined as occurring within 4 
days for fish and macroinvertebrates and shorter times (2 days) for organisms with shorter life 
spans.  

• Chronic Toxicity – Toxicity involving a stimulus that lingers or continues for a relatively long 
period of time, often one-tenth of the life span or more. “Chronic” should be considered a 
relative term depending on the life span of an organism. A chronic effect can be measured in 
terms of reduced growth, reduced reproduction, etc., in addition to lethality. 

* Rice, E.W., R.B. Baird, A.D. Eaton, and L.S. Clesceri (Eds.). 2012. Standard Methods For the Examination of Water and 
Wastewater (22nd Edition), American Public Health Association, American Water Works Association, and Water 
Environment Federation. Cenveo Publisher Services, Richmond, Virginia.  

Nitrates and Ammonia (Nitrogen on page 179 Streamkeepers Field Guide) 

Nitrogen is an essential plant nutrient required by all living plants and animals for building protein. 
All organic (living) matter contains nitrogen. In aquatic ecosystems, nitrogen is present in different 
forms. The usable forms of nitrogen for aquatic plant growth are ammonia (NH3) and nitrate (NO3). 
Excess amounts of nitrogen compounds can result in unusually large populations of aquatic plants 
and/or organisms that feed on plants. For instance, some algal blooms are a result of excess nitrogen 
entering the stream. As aquatic plants and animals die, bacteria break down the organic matter. 
Ammonia (NH3) is oxidized (combined with oxygen) by bacteria to form nitrites (NO2) and nitrates 
(NO3).  

Ammonia  Nitrite  Nitrate 

NH3  NO2  NO3 
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Source: NRCS “Water Quality Indicators Guide: Surface Waters” 

Sources of Nitrogen in Streams 

Natural 
• Leaf fall – When trees shed their leaves in the fall and the leaves drop into the stream, nitrate 

levels naturally become elevated as a result of decomposition of organic matter.  
• Organic decay – Since all living matter is composed of nitrogen, decomposition of organic 

matter other than leaves may cause elevated nitrate levels.  

Anthropogenic (manmade) 
• Runoff from animal production in feedlots and runoff from wastes improperly applied to the 

land may enter a stream. 
• Runoff from lawn fertilizers may enter a stream if fertilizer is improperly applied or if there is an 

immediate rainfall event after fertilizer application. 
• Storm drains may carry wastes from pets, fertilizer, broken sewer lines and septic systems. 
• Wastewater from treatment plants may be high in nitrogen since most treatment plants do not 

remove nitrates. 
• Poorly functioning septic systems may leak nitrogenous waste into streams.  

Septic systems are a common wastewater treatment method in many areas. Instead of centralized 
wastewater treatment plants, which exist in most urban settings, people with septic systems have 
individual wastewater treatment. A septic system is comprised of a main pipe from the house to the 
septic tank, and a number of pipes with holes in them leading from the septic tank. These pipes are 
arranged in a grid that usually lies over stone and gravel and is called a "drain field." Wastes from the 
toilet, kitchen sink, bathtub, and washing machine flow through an underground pipe to a septic tank. In 
the septic tank solid matter settles out and floating grease may be skimmed off. The remaining liquid 
enters the drain field through the holes in the pipes and trickles through the stone, gravel and soil.  

In properly functioning systems, soil particles remove nutrients, like nitrates and phosphates, before 
they reach groundwater or surface water. People who fail to periodically pump out their septic tank may 
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allow their tanks to overfill with solids. This results in wastes going directly to the drain field instead of 
settling in the tank. The drain field becomes plugged and the liquid wastes are no longer filtered through 
the soil. In this condition, household sewage may pool on the ground and enter surface water through 
runoff.  

Combined Sewer Overflows (CSOs) are waste water systems designed to combine with the 
stormwater system during high flows to bypass wastewater treatment plants. These antiquated systems 
were originally designed this way as an attempt to avoid overwhelming the wastewater treatment 
plants. It has long been recognized that these systems were a bad idea because they allow too much 
untreated water to enter streams. These systems were designed in the early 1900s and can still be 
found in existence in Kansas City, St. Louis, Sedalia, St. Joseph and Moberly. Starting in 2012, Kansas City 
began introducing green solutions and sewer redesign to reduce the number of CSOs. The estimated 
cost to reduce 88% of Kansas City’s CSOs is about $2.4 billion over the course of 25 years. 

NITRITES + NITRATES as NITROGEN in mg/L 
River Average Value # of Samples Range 
Mississippi 2.39 n = 10 0.56 – 4.53 
Chariton 0.73 n = 14 0.38 – 1.43 
Pomme de Terre 0.15 n = 14 0.02 – 0.81 
Jacks Fork 0.35 n = 10 0.31 – 0.39 
Source: USGS, 2010   

NOTE: The Volunteer Water Quality Monitoring Program measures “Nitrate as Nitrogen” (NO3-N) and 
“Ammonia as Nitrogen” (NH3-N). 

There are currently no numeric nutrient standards for streams. DNR has recently developed nutrient 
standards for Missouri’s lakes and reservoirs, and is in the process of developing similar nutrient 

standards for Missouri streams. 

Ammonia Toxicity Tables 

Ammonia (NH3) is the only nutrient that is directly toxic to aquatic life. However, the toxicity of 
ammonia is dependent on the pH and the temperature of the water.  

It is important to note that ammonia levels are not usually a problem in most Missouri streams. 
However, current wisdom is that ammonia may be the cause of Missouri’s native mussel and clam 
species’ decline in population. Because this may be the case, tighter ammonia restrictions are being 
placed on wastewater treatment plants as permits are renewed. Since ammonia kits are very expensive, 
the VWQM Program only provides kits to volunteers sampling in areas where ammonia levels could 
become a problem, (e.g., below waste treatment plants or below hog and poultry operations). 

To determine the toxicity of ammonia, a measurement of water temperature and pH must have been 
made at the time of the ammonia analysis. You will find the Water Quality Standards at the Secretary of 
State’s Website:  

http://s1.sos.mo.gov/cmsimages/adrules/csr/current/10csr/10c20-7a.pdf 

Ammonia Nitrogen is one of the Numeric Criteria listed in the rules. The majority of these criteria 
(also called standards) can be found in Tables A and B in the rules at 10 CSR 20-7.031. Criteria for acute 

http://s1.sos.mo.gov/cmsimages/adrules/csr/current/10csr/10c20-7a.pdf
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and chronic Total Ammonia Nitrogen are found in Tables B1 (acute) and Tables B2 and B3 (chronic) – see 
below.  

Note: The following paragraph pertains to Table B1 specifically: Before you can look up your 
stream’s Acute Criteria for Total Ammonia Nitrogen, you must first know your stream’s official 
“designated uses,” which are found in “Table H – Stream Classification and Use Designations.” 
Descriptions of the uses listed at the bottom of Table H (e.g., IRR = Irrigation, CLF = Cool Water Fishery, 
WBC = Whole Body Contact Recreation) can be found at 10 CSR 20-7.031(1)(C) in the rules. If you want 
to look this type of information up, but don’t have a copy of the rules, or just have trouble reading the 
rules, please feel free to contact any one of the trainers that work for the Department of Natural 
Resources and ask for help (a complete list of trainers can be found in the Appendix of this notebook). 

These tables can be used to determine the chronic or acute toxicity of ammonia in your stream by 
cross-referencing the pH of the stream with the water temperature or designated use of the stream. The 
toxicity of the ammonia is any value above the cross-referenced number. For example, for water with a 
pH 7.6, the acute criteria for a stream designated as a “Cold Water Fishery” is 11.4 mg N/L. An ammonia 
nitrogen value above 11.4 mg N/L is considered toxic. 

Note: all water bodies are assumed to have “early life stages present” (and so Table B3 would be 
used), unless a special study documenting the absence of early life stages is approved. Only in that case 
would Table B2 be used. 

AMMONIA as NITROGEN in mg/L 

River Average Value # of Samples Range 

Mississippi 1.27 n = 10 0.72 – 3.3 

Chariton 1.5 n = 14 0.49 – 4.6 

Pomme de Terre 0.28 n = 14 0.16 – 0.46 

Jacks Fork 0.08 n = 10 0.05 – 0.1 
Source: USGS, 2010   
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Phosphorus (page 180 Streamkeepers Field Guide) 

Phosphorus is also a plant nutrient. Phosphorus is most readily available to plants as 
orthophosphate, a reactive form of phosphorus commonly referred to as PO4 (phosphate). In nature it is 
generally present in very low levels measured in tenths or hundredths of mg/L.  

Phosphorus occurs naturally in rocks and enters the water column through the natural weathering 
of rock. Phosphorus binds readily with soil particles. Soil must be highly saturated with phosphorus 
before excess amounts are detectable in shallow groundwater, which will eventually enter streams 
where it can have negative impacts. 

In many instances phosphate can be the nutrient that limits plant growth (called “primary 
productivity”). This occurs when phosphorus is less abundant in surface water than nitrogen. Even small 
increases in the amount of phosphorus entering a stream can have a large impact. If point source or 
nonpoint sources of pollution are high in phosphate, they can over-stimulate the growth of all types of 
aquatic plants. 

Sources of Phosphorus in Streams 

Natural 
• Rock and soil – Phosphate enters water naturally through the weathering of rock. 
• Organic – Since all living matter is composed of phosphorus (and other compounds), most of the 

phosphate is bound in bacteria and algae.  

Manmade 
• Runoff from animal production – Phosphorous wastes from animal feedlots can contribute to 

phosphate loading in streams. 
• Runoff from fields and lawns – Many people fertilize their lawns in urban areas. Rainfall events 

that follow fertilizer application can result in runoff that is high in phosphorus. 
• Storm drains – Storm drains may carry lawn fertilizer and pet waste, or runoff from broken 

wastewater lines and septic systems. 
• Wastewater from treatment plants – Wastewater may be high in phosphorus since most 

treatment plants do not remove phosphates. 
• Poorly functioning septic systems – Waste from septic systems may reach streams. 
• Combined Sewer Overflows (CSOs) – These systems caused excessive algal blooms in Lake Erie in 

the 1960s. Most of the CSOs that entered Lake Erie have been fixed. 

PHOSPHATE (PO4) in mg/L 
River Average Value # of Samples Range 
Mississippi 0.11 n = 10 0.05 – 0.19 
Chariton 0.03 n = 14 0.008 – 0.04 
Pomme de Terre 0.02 n = 14 0.004 – 0.08 
Jacks Fork <0.02 n = 10 0.01 – 0.02 
Source: USGS, 2010   

There are currently no numeric nutrient standards for streams. DNR has recently developed nutrient 
standards for Missouri’s lakes and reservoirs, and is in the process of developing similar nutrient 

standards for Missouri streams. 
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Turbidity (page 182 Streamkeepers Field Guide) 

Turbidity measures the clarity of water. Water with low turbidity is clear while water with high 
turbidity is cloudy or murky. Suspended matter, such as soil particles and plankton such as algae, most 
often cause cloudy or murky water. Turbidity is measured in NTU’s (Nephelometric Turbidity Units) 
which quantifies the amount of light scattered by suspended material in the sample. 

Effects of High Turbidity Levels 

• Sediment can block out light needed by aquatic vegetation. 
• Suspended particles can increase water temperature.  
• Sediment can bury fish eggs and benthic invertebrates. 
• Sediment can fill in interstitial spaces, eliminating habitat. 

By measuring turbidity, you can evaluate whether excessive soil erosion or algal growth is occurring. 
Previously discussed methods for measuring nutrient (Nitrogen and Phosphorus) loads can determine if 
a stream is at risk for excessive algal growth. However, some measurement of suspended solid matter is 
necessary in order to evaluate the level of soil erosion.  

Areas where turbidity monitoring is particularly valuable include: 
• Areas being developed where a great deal of construction and land disturbance is occurring. 
• Downstream from quarries and gravel mining operations. These activities can result in fine 

particles entering a stream and smothering habitat. 
• Agricultural areas that have not adopted best management practices to prevent soil erosion.  

Interpreting the Data 

The water chemistry and biological data can show variation between streams in a general area, and 
even for the same location. There are seasonal variations and even time of day variations. In reviewing 
the data there are several questions that can be asked, and the answers will provide some clues in 
assessing the overall ecological health of the stream. 

1. Does the stream meet the minimum standards for water quality? The water quality standards 
are state rules established by the Missouri Clean Water Commission and set the minimum 
requirements for water quality for all waters of the state. A comparison of data against these 
minimum criteria will show whether there are any serious violations of the state standards. 
 

2. After a volunteer has been monitoring a stream for a period of time, they will begin to be able to 
recognize changes that are out of the normal variation (e.g., those caused by changing seasons). 
If a volunteer does notice a change, they should ask themselves if the change appears to be 
significant enough to cause impacts on water quality problems. If so, DNR staff should be 
notified so the problem can be addressed. 
 

3. Are there readily apparent sources (either point or nonpoint) for the impacts that are seen? Are 
these sources similar to the types of activities that are regulated through permits (point 
sources), or are they sources that might be improved by voluntary actions? Examples of 
voluntary actions include addressing a litter problem by organizing a litter pickup, or addressing 
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a variety of nonpoint sources of pollution by planting trees in a riparian zone to act as a filter 
buffer for a stream.  

Do not forget to calibrate your meters the night before going to the field! 

Definitions for Chemical Kits 

• Reagent – a substance that, because of the reactions it causes, is used in analysis and synthesis. 
• Meniscus – the convex lower surface of a column of liquid, the curvature of which is caused by 

surface tension. 

 

 

 

 

 

               
       

 

 

Chemical Waste 

Waste reagents and liquid from Nitrate analyses must be containerized separately in the container 
supplied by the Program (e.g., a cubitainer) or a well-rinsed, heavy-walled detergent or bleach container. 
DO NOT use milk or soda containers – the plastic is too thin and will fail. Waste may be turned in to 
Program Staff at a Stream Team workshop or to a DNR or MDC Regional Office (see map in Appendix).  

It is critical you mark waste bottles with the contents (i.e. Nitrate Waste) and do not mix the waste 
products from different chemical tests. If you do not separate and label wastes, the DNR Environmental 
Services Program lab must treat the waste as if it contains a variety of chemicals which is time 
consuming and expensive. Also DO NOT put any waste materials in your waste container other than 
those generated from the nitrate tests performed by volunteer monitors! Adding other unrelated 
wastes (e.g., petroleum products) can be dangerous, and will increase the time and handling costs for 
staff at DNR’s lab in order to properly dispose of as hazardous waste.  

Expiration Dates for Kit Chemicals 

pH: The pH 7.0 (yellow) and pH 10.0 (blue) Buffer Solutions are used to calibrate the pH meter. The 
solutions should have the expiration date printed on the side of bottle. When properly stored, these 
solutions should be good until expiration dates. Over time, trace CO2 from the air will leach into the 
bottles forming carboxylic acid, which will cause shifting pH values and the acid consumes buffering 
capacity. This is especially evident in the pH 10.0 buffer solution where an open beaker can become 
more acidic over the course of a few hours (Molecular Biology Problem Solver by Alan S. Gerstein). Do 
NOT put solution used for calibration back in the bottle or you risk contamination. Used or expired pH 
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buffer solution can be poured down the drain while flushing thoroughly with cold water. Contact 
Program Staff for replacement chemicals. 

Conductivity: The clear Sodium Chloride Standard Solution is used to calibrate the conductivity 
meter. This solution has the expiration date printed on the bottle. When properly stored, indoors at 
room temperature, the solution should be good until expiration dates. DO NOT put solution used for 
calibration back in the bottle or you risk contamination. Used or expired sodium chloride solution can be 
poured down the drain while flushing thoroughly with cold water. Contact Program Staff for replacement 
chemicals. 

Dissolved Oxygen Kit: All Dissolved Oxygen Reagent Packets have an expiration date printed on each 
of them. Please check the date each time you monitor. If they are past the expiration date, unused 
sealed packets can be disposed of in the trash and replacements requested from Program Staff. Expired 
Sodium Thiosulfate or waste from the dissolved oxygen tests should not be combined with the nitrate 
waste. DO kit liquid waste can be poured into any plastic container and disposed of at home down the 
drain while flushing thoroughly with cold water. 

Nitrate Test Kit: The Nitrate Reducing Reagent in the brown glass bottle has an expiration 
date printed on the label. It will often expire within a year, so it is critical to make note of the expiration 
date before sampling. If the reagent is past the expiration date or has become clumpy or discolored, it 
will no longer provide a viable result and should not be used. Do not throw it away! This reagent 
contains cadmium and must be disposed of properly as hazardous waste. Please return it to the Program 
or turn it in to Program Staff at a workshop and request a replacement. Keeping the cap tightly taped 
will help keep out moisture which will ruin the reagent. The Mixed Acid Reagent also has an expiration 
date printed on the bottle. Please containerize the waste reagent from the nitrate test kit separately. 
When you receive your cubitainer, mark it as Stream Team Nitrate Waste with a permanent marker. 
Place all nitrate waste in this container and return to Program staff. 

Read the Safety Data Sheets (SDS) and note precautions and spill procedures. Safety Data Sheets are 
required by law to inform individuals about the hazardous nature of any chemicals with which they may 
come into contact. Keep the SDS handy in case of spills or accidents. Teachers should keep SDS in the 
kits at all times and keep a copy on file at their school. Additional copies of SDS are posted on the 
Stream Team Website (http://www.mostreamteam.org/datasheets.asp).  

METHODS AND TECHNIQUES FOR FIELD CHEMISTRY 

pH Pen Key Points  

1. After receiving a new pH pen, fill the cap with about 2 cm of tap water. Recap the tester and soak 
sensor for at least one hour. This will activate the sensor and hydrate the bulb. Rinse cap and sensor 
with tap water before calibrating.  

2. Always use 2-point calibration. Calibrate the pH meter to 7.0 with the yellow pH 7.0 Buffer Solution 
and to 10.0 with the blue 10.0 Buffer Solution within 12 hours before you sample. If the bulb is dry, 
the meter will not work properly. If even after soaking, the meter does not work properly, follow 
troubleshooting procedures outlined under Chemical Monitoring Procedures in this notebook’s 
Appendix. 

3. To calibrate a Hach Pocket Pro pH Meter, power on by pressing the  button.  

• Press  and display will indicate the calibration standard required. First, it asks for pH “7.00”. 

http://www.mostreamteam.org/datasheets.asp
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• Pour yellow pH 7 buffer solution to cap fill line and place meter in cap. 

• Once stable, press  to auto-calibrate to 7. Display will now indicate the next calibration 
standard. It will flash between pH “4.01” and pH “10.01”. 

• Rinse sensor and cap. Pour blue pH 10 buffer solution to cap fill line and place meter in cap. 

• Once stable, press  to auto calibrate to 10. Display will now indicate the next calibration. It 
will ask for pH “4.01”. 

• To accept the two-point calibration and exit calibration mode, press and hold , “END” will 
be displayed. Meter is now ready for sample. 

• After calibrating the pH pen, turn off the pen, replace the cap, and discard the used calibration 
solution. Do not put used solution back in the bottle or you risk contamination. It is a salt 
solution, and can go down the drain.  

Note: The meter will automatically turn off after several minutes of non-use to conserve batteries. 
 

4. Never submerge the meter over the cap line either during calibration or during stream monitoring. 
Water may damage the electronics if submerged.  

5. After storing the meter, rehydrate the bulb by filling cap with water and placing meter in cap for 
several minutes. 

6. Please note the Stream Team Program does NOT provide replacement batteries for the pH meters. 
Replacements can be found at any large multi-purpose or hardware store. Be sure to check your 
meter to see if it takes AAA or button batteries. 

Conductivity Pen Key Points 

1. After receiving a new conductivity pen, you will need to hydrate the probes. As with the pH pen, do 
not submerge the meter over the cap line. Add 2 cm of tap water or calibration standard to the cap 
and submerge probes. Allow meter to soak for at least 15 minutes to condition and hydrate. Rinse 
cap and probe and continue with calibration procedure. 

2. Always calibrate the conductivity meter with the Sodium Chloride Standard Solution prior to each 
sampling event within 12 hours before you monitor.  

3. To calibrate a Hach Pocket Pro Conductivity LR Meter power on by pressing the  button.  

• Press  and display will indicate the calibration standard required. It will flash between 
“1413” and “147”.  

• Pour the 1413 µS/cm calibration solution to cap fill line and place meter in cap. 

• Once stable, press to auto calibrate to specified calibration reading. Display will flash then 
display “End.” The meter is now ready for sample. 

Note: The meter will automatically turn off after several minutes of non-use to conserve batteries. 

4. After calibration or stream monitoring, power off the meter. The meter can either be stored with a 
small amount of calibration solution to keep the probe conditioned, or stored dry and re-
conditioned before the next use (recommended for long-term storage). 

5. Do not put used solution back in the bottle or you risk contamination. This solution can be disposed 
of down the drain while flushing thoroughly with cold water. 
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6. Please note the Stream Team Program does NOT provide replacement batteries for the conductivity 
meters. Replacements can be found at any large multi-purpose or hardware store. Be sure to check 
your meter to see if it takes AAA or button batteries. 

Dissolved Oxygen Kit Key Points 

1. Always wear gloves and safety glasses when conducting a DO or nitrate analysis since the chemicals 
are acidic. DO Reagent #1 contains an experimental mutagen and DO Reagent #2 contains iodine, 
which is a hazardous irritant. 

2. Always rinse all sample containers, including lids and caps, with stream water at least three times 
before collecting a sample. 

3. The directions for the DO kit say to “hold the dissolved oxygen bottle under the water for several 
minutes and stopper the bottle under the water.” It is not necessary to hold the collection bottle 
under water for a full minute. It’s more important to make sure to collect the sample while holding 
the bottle completely under water. It is also recommended to not stopper the bottle after collecting 
a sample. Instead, fill bottle with sample water to the top of the frosted line on the neck of the 
bottle. 

4. Possible Interferences: In some cases, the floc will not settle as expected if water temperatures 
approach freezing or due to interference from high chlorides. Floc exposed directly to the air might 
react with the Dissolved Oxygen 3 Reagent Powder Pillow to form a black, tar-like residue that is 
extremely difficult to remove. If the floc fills the bottle to the stopper after shaking vigorously the 
first time, shake the bottle vigorously a second time and wait five minutes. If the floc still fills the 
bottle to the stopper, discard the sample water and reagents, rinse the bottle thoroughly with 
sample water three times, and begin the test again. If the floc still fills the bottle to the stopper after 
thorough rinsing, repeated vigorous shaking, and waiting five minutes, DO NOT add Dissolved 
Oxygen 3 Reagent Powder Pillow. Discard the sample and make a note on the Water Chemistry Data 
Sheet that the DO floc would not settle. 

5. When finished with the DO analysis, wrap a small piece of paper towel around the stopper before 
returning it to the DO bottle. This will prevent the stopper from becoming stuck in the bottle.  

6. DO test waste should be containerized separately from nitrate test waste. Fully reacted DO waste 
can be either disposed of on the ground (away from the stream) or placed in a plastic container and 
poured down the drain at home, while flushing thoroughly with cold water. 

Nitrate Kit Key Points 

1. Always wear gloves and safety goggles when performing a nitrate analysis. 
2. The nitrate reducing reagent contains cadmium, a hazardous heavy metal. Cadmium is a known 

human carcinogen. This compound can be absorbed by skin contact, inhalation, and ingestion. 
Exercise extra precaution while using this reagent. 

3. If your nitrate reducing agent has passed its expiration date or has become clumpy or discolored, it 
is no longer good to use. Please send it back to the Program and request a replacement. 

4. Always rinse all sample containers, including lids and caps, with stream water at least three times 
before collecting a sample. 

5. Ignore the instructions to use the multiplier in the last step. 
6. Containerize all nitrate waste analyses separately in the container supplied by the Program or a 

heavy-walled detergent or bleach container. 

NOTE: Expired Nitrate Reducing Reagent and Nitrate test waste related to the Volunteer Water 
Quality Monitoring Program must be turned in to Department of Natural Resources or Missouri 
Department of Conservation Regional Offices (see maps in the Appendix of this notebook). Be sure to 
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indicate you are with the Stream Team Program or the offices may not accept your chemical waste. 
Always label any waste reagents as directed. You may also turn in Stream Team equipment you no 
longer choose to use. They will make sure any returned equipment gets back to the Program to recycle 
for future use. You may also call the Program and request a prepaid mailing label to return 
equipment. Please do not return items such as expired calibration solutions or reagents that can be 
thrown in the trash or disposed of down the drain. 
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Chapter 3 

Visual Survey 

Level 1 Volunteer Water Quality Monitoring Training Notebook 

The purpose of the visual survey is to determine if there are observable problems on the stream and 
to characterize the environment through which the stream flows. The visual survey will help pinpoint 
any areas that may be the sources of water quality problems and increase familiarity with the overall 
condition of the stream. This information will also be helpful should you decide to map your watershed. 

Since water quality is very dependent on the local conditions of the stream, the visual survey should 
be completed in the immediate vicinity of the monitoring site that will be used for sampling. Remember, 
your site is a 300-foot-long section of stream. The site location chosen should be considered permanent 
to allow you to develop several years of data at the same location. This allows you to track physical 
changes in the stream over time. Visual survey data for a monitoring site should be conducted twice per 
year, once with the foliage present (early autumn before the leaves fall) and once with the foliage 
absent (early spring before leaves emerge). You should sample the macroinvertebrates before 
conducting your visual survey. 

In order to conduct your visual survey, you will use the Visual Stream Survey Data Sheet provided in 
this notebook or in your packet (feel free to make copies!) as well as on the Stream Team website 
(www.mostreamteam.org). The data sheet serves as a report form on which to write down the 
information (data) you collect. The back side of the data sheet provides instructions on how to collect 
the data and can be a very handy reminder when you need clarification while in the field. Please be sure 
to fill out as many of the survey items on the data sheet as you can before sending it into the Program. 
The information requested in the top portion of the sheets is especially important. This applies to any of 
the data sheets Stream Team volunteers may use: Site Selection, Stream Discharge, Macroinvertebrates, 
Visual Survey and Water Chemistry.  

If you have questions or concerns about filling in any of the requested pieces of information, feel 
free to contact us using the contact information provided in the Appendix.  

Before we provide specific direction on how to fill out the Visual Stream Survey Data Sheet, let’s 
review how the use of the land surrounding streams can impact water quality. As you can see in the 
following figures, as changes are made in land use, there is a direct impact on the stream. Removal of 
riparian vegetation and streambank erosion will greatly impact the water quality. The removal of 
riparian vegetation allows nutrients that would normally be filtered to run off into the stream. 

Urban land use has the most devastating effect on streams. Many times, buildings are built in the 
floodplain. When this happens, there can be substantial damage during storm events. This can result in 
other costly and drastic measures to control the water flow, such as channelization, levees, etc. Another 
effect of urban land use is the run off of chemicals such as herbicides, pesticides and road salt into the 

http://www.mostreamteam.org/
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stream. For a more complete review of the impacts of urban development, be sure to review the Urban 
Stormwater and Sedimentation chapter in the Introductory Level Notebook. 

Land-use Impaction on Water Quality 

Unimpacted  

• Land use has not negatively impacted water quality 
• Floodplain has a stair-step appearance due to normal high water events 
• The riparian corridor is naturally vegetated and filters water before it enters the stream; roots 

also provide stability to the streambanks  
• Gently sloping banks 
• Streambed is narrow with varying water depths 

Upland and Floodplain Land Use  

• Land use in the floodplain has been changed and the possibility of nutrient (N & P) and sediment 
loading is increased by crop management practices and animal production activities 

• A vegetated riparian corridor mediates these threats to some extent through these means: 
 Preventing erosion 
 Taking up excess nutrients 

• Streambank moderately changed but still has a gentle slope 
• Streambed remains unaltered 

THE GOOD 

 
BEST 
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Floodplain Land Use  

• Permanent, natural vegetation in the riparian corridor is absent, along with its stabilizing and 
filtering benefits; nutrients and sediment directly enter the stream 

• Floodplain contains activities that have a higher dollar value and could be lost during flood event 
• Streambanks become steeper due to erosion, and they are vulnerable to severe erosion because 

there are no roots to stabilize banks 
• Streambed is wider, shallower and more uniform due to sediment filling in the stream 

 

Urban Land Use  

• Floodplain land use contains valuable development that will be threatened by flood events 
• The riparian corridor is no longer vegetated 
• Streambanks are very steep and very prone to erosion 
• Streambed is downcut and uniform like a trench 

  

THE UGLY 

THE BAD 
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VISUAL SURVEY DATA SHEET 

Note: If you intend to do a visual survey and sample macroinvertebrates the same day, sample 
macroinvertebrates first! This will ensure that you don’t accidentally dislodge or lose invertebrates while 
conducting your Visual Survey. You will want to account for all invertebrates during your biomonitoring. 

As mentioned earlier, it is especially important to provide the information requested in the top 
portion of your data sheet to ensure your data can be used.  

• Site Number. Number sites using the chronological order and send in a map if you are 
monitoring a new site for the first time.  

• Stream and County. List the name of the stream as it appears on your map (e.g., a USGS 
topographic map) and the county in which the monitoring site is located. 

• Site Description. Consider your site description to equate to driving directions. Always use the 
same verbal description each time you monitor the site. If you change your site description, we 
may think you are not at the same site you have monitored before. Consistency helps us identify 
your site location. 

• Date. Include month, day, and year.  
• Time. Please use military time.  
• Trained Data Submitter’s Stream Team Number. If you don’t remember this is something we can 

easily find for you. However, if you are on more than one Team, please tell us which Team you 
are representing at the time you are monitoring. 

• Trained Data Submitter. This is the name of the person who attended the Level 1 Volunteer 
Water Quality Monitoring workshop or higher level, and to whom these data will be assigned.  

• Participants. List names of others that are assisting the Trained Data Submitter on the day of 
data collection. Participants do not need to be trained. 

Note: Keep in mind consistency is the key when assessing Numbers 1 through 10 on the Visual 
Stream Survey Data Sheet. Since these observations are highly subjective, the data provides more 
accurate trend information if you have the same person make these judgment calls at the same spot 
every time you survey a particular site. 

1. Floodplain Land Use  
The floodplain is the flattened portion of the stream valley susceptible to large floods. Report the 

dominant land uses in the floodplain along the 300-foot stretch of stream for this sampling site. Do not 
try to make this evaluation from the water’s edge. Instead, walk far enough out into the floodplain to 
determine all land uses or pay particular attention when you are travelling to your site. You are more 
likely to see the entire floodplain when the trees are bare. Estimate percentages (%) of the various types 
of land uses listed. The total percentage of floodplain land uses along both sides of the stream should 
equal 100%.  

• Industrial  • Commercial • Residential • Pasture/Hayfields 
• Row Crops • Woods • Other (Specify) 

If a percentage value is entered under “Other,” describe the land use (e.g., ball field, city park, etc.).  
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2. Riparian Cover 
The riparian zone is the area of land adjacent to the stream. For the purposes of this checklist, it is 

the area extending away from the top of each streambank for a distance of 100 feet into the floodplain. 
You will be looking at the 100-foot zone along the entire 300-foot sampling site, up and down the 
stream on both sides of the stream. Estimate the total percent of the area (combining both sides of the 
stream) that is covered by the list below. Percentages should total 100%. 

• Trees  • Grasses or Weeds • Bare Ground • Parking lots or Streets 
• Buildings • Other (Specify) 

3. Streambank Conditions 
The streambank is defined as the area of land that rises from the streambed and reaches a crest. 

The crest is also the beginning of the riparian zone. Such crests are most noticeable when looking at the 
outside bend of a stream meander. If there is no marked change in elevation or obvious crest, consider 
the bank to extend no further than 50 feet away from the edge of the streambed (then begin the 
riparian area measurement there). For your site’s 300-foot stretch of stream, estimate the percent of 
the area between the top of the streambank (reference drawings on page 9 and 10) and the wetted 
portion (or adjacent gravel/sand bar) of the channel that is covered by the list below. Percentages 
should total to 100%. 

• Trees • Grasses or Weeds • Bare Ground • Bedrock 
• Pavement or 

Riprap 
• Other (Specify)  

4. Bed Composition of Riffle 
The streambed is the area where a natural stream of water runs, or may run, depending on 

precipitation. This is the area between the streambanks in which substrate is deposited or removed by 
the energy of moving water. The streambed may be dry during certain times of the year, especially in 
the upper stream reaches.  

If the monitoring site you choose does not contain a riffle, please check the box in “4. Bed 
composition of riffle,” so we know you didn’t have a riffle and that the percentages of bed composition 
you enter here describes a habitat other than a riffle. Percentages should total 100%. 

Estimate the percent of streambed within the riffle that is covered by the following sized sediments: 
• Silt or Mud  • Sand • Gravel (< 2”) • Cobbles (2-10”) 
• Boulders (>10”) • Bedrock  

5. Percent Embeddedness of Cobble Substrate  
This calculates embeddedness in the streambed. Embeddedness refers to how much of the surface 

area of large stones in the streambed is surrounded by finer sediment.  

Not all streams will have cobble-size stones, so check the box, “Cobble substrate not present at 
site,” if the site you monitor has none. If cobble is present, pick up 5 random cobble-sized rocks from the 
riffle. Write on your data sheet the percent (%) embeddedness of each rock and then determine the 
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average embeddedness of the cobble substrate in your stream by adding the five percentages up and 
dividing the total by five (see the diagram illustrating different degrees of embeddedness). Be sure to 
measure the portion of the rock that has been stuck in the substrate, not what’s been exposed to 
flowing water. This can often be seen by the lack of algal growth and/or black oxidation line on the 
embedded portion of the rock.  

6. Signs of Human Use 
Examples include pull-offs or dirt roads for cars, footpaths, food and drink containers, picnic areas, 

campfires or fishing equipment. 

7. Algae 
First, estimate the percentage of the stream bottom covered by visible algae. Second, of the total 

algal cover observed, calculate the percentage of two kinds of algae (must total 100%): 
• Close-growing  • Filamentous (Strands over two inches in length) 

The range of substrate covered by some type of algae could be anywhere from 0 to 100% where you 
are making your observations. Of that area covered, what percentage is close-growing and what is 
filamentous? Example: Algae covers 30% of the substrate in the site you’re observing, so enter “30%”. 
Eighty percent of the algae present is close-growing, so 7(a) is 80%. So for 7(b), you would enter the 
remaining 20% (to equal 100%) as filamentous algae. 

8. Water Color 
When you look at the water in the stream it can appear to be the color of the stream bottom, which 

can be misleading. To avoid this, put some water in a clear plastic container to check its true color. This 
section could include the terms “clear,” “brown,” “green,” “milky,” “oily sheen”.  

9. Water Odor 
If any odor is present, please describe the odor. Make this observation from the same container you 

used to determine water color. You should use one of the following terms to describe the odor, “no 
odor,” “organic,” “fishy,” “musty,” “rotten egg,” “petroleum,” “chemical,” or “sewage.” 

10. Weather Conditions 
Describe the cloud cover. Examples: “clear,” “partly cloudy,” “cloudy,” or “precipitation.” 

11. Comments 
This section may include the presence of drainpipes, ditches and other water conveyances. Add any 

other observations you think might be important or of interest. Please mention here if your survey 
observations at this site have changed drastically since the last time. This alerts us to pull your last data 
submission and compare. 

12. Fish Present 
As always, be sure to mark the “Fish Present” box at the bottom of the data sheet if you see fish. It is 

not necessary to tell us how many fish, how large they were, or what type of fish they happen to be. 
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Chapter 4 

Safety & Trespass 

Level 1 Volunteer Water Quality Monitoring Training Notebook 

We recommend that teachers cover safety issues in the classroom and include these instructions 
and the safety data sheets with all chemistry kits used by students.  

General Precautions 

Read the Safety Data Sheets (SDS) and note precautions and spill procedures. SDS are required by 
law to inform individuals about the hazardous nature of any chemicals with which they may come into 
contact. Keep the SDS handy in case of spills or accidents. Teachers should keep SDS in the kits at all 
times and keep a copy on file at their school. Additional copies of SDS are posted on the Stream Team 
Website (www.mostreamteam.org/datasheets.asp).  

Store all equipment and chemicals out of the reach of young children and pets. If there is a possibility 
that children may access chemicals, they should be locked in a secure place. The same is true for 
containers holding spent reagents.  

Always wear gloves and safety glasses when performing the Dissolved Oxygen, Nitrate, Ammonia 
and Phosphate tests. The chemical reagents that pose the greatest human health threat are contained in 
the nitrate kit (cadmium reagent) and Hach NI8 ammonia kit (Nessler's reagent containing mercury). If 
you have a Hach NI8 kit, please return it. There are also hazardous (acidic) reagents in the phosphorus 
kit. Use extra caution with these kits if they are used as part of your monitoring effort. 

Protection for Yourself and Your Equipment  

• Use Proper Techniques at all times.  
• Read all chemistry kit instructions and become familiar with the test procedure before you go 

into the field. We recommend that volunteers practice chemical monitoring in the home or 
classroom using tap water or any other readily available source of water.  

• Avoid contact between chemicals and skin, eyes, nose and mouth. Do not eat, drink or smoke 
while performing chemical analyses. 

• Wear safety goggles and gloves when handling chemical reagents. 
• When performing analyses outdoors, be aware of wind direction. When measuring and adding 

reagents, stand with the wind to your side. This will prevent the chemical from accidentally 
being blown into your face.  

• Use the caps on test tubes when instructed to do so. Do not cover a test tube with your finger 
when shaking or mixing. 

• If a chemical spill occurs, follow the instructions included in the Safety Data Sheet. Due to the 
small amounts of reagents in the chemical packets and because analyses are generally 

http://www.mostreamteam.org/datasheets.asp
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performed outdoors, cleaning or recovering the material is not always possible. However, 
continue to avoid contact with skin, eyes, nose and mouth.  

Other Considerations 
• Always wear some kind of foot protection. Never go barefoot in the stream while doing 

volunteer monitoring. River sandals are also not recommended. Boots or old tennis shoes 
provide greater protection from glass, tab tops or sharp stones that could cause injuries. 

• If your section of stream is deep, always wear a life jacket. If the current is swift, which 
frequently occurs after heavy rainfall, and the water is above your knees do not enter the 
stream. Maintaining your balance in deep, rapidly flowing water is sometimes difficult. We 
recommend chemistry analyses only be performed on a grab sample taken from the bank or a 
bridge under these conditions. 

• The stream may contain pathogenic bacteria, viruses or parasites. Therefore, follow these 
cautionary tips: 
1. Check with your family physician or county health department to discuss appropriate 

immunization. 
2. Avoid water contact with your eyes, nose and mouth. Do not rub your eyes or bring your 

hands to your mouth until after you have washed your hands with soap and warm water.  
3. Avoid contact between the water and any breaks in your skin (e.g., cuts, broken blisters, 

open sores, etc.). 
4. It is advisable to carry hand sanitizer or wet wipes when you monitor. This will allow you to 

clean your hands immediately after monitoring. 

Use Common Sense 

Accidents happen when least expected. An accident may be the result of an unsafe act such as 
standing up in a canoe or an unsafe condition such as a leaking canoe. These situations can be related 
when an individual's unsafe act can result in an unsafe condition for someone else. Use common sense 
while monitoring, and do not put yourself or anyone else in jeopardy.  

• Be sure that when you go out to monitor, someone knows where you are going and when you 
plan to return.  

• Wear light or brightly colored clothing so you will be easily located in case of an accident. 
• Use the buddy system. Monitoring is more fun when you have a partner and it goes faster, too. 
• Containerize nitrate waste separately in a heavy-walled plastic container. Do not mix nitrate 

waste with other chemical waste. Clearly label the content of containers with permanent 
marker. 

• If the weather is bad, stay home and monitor another day. No amount of data is worth your 
health and safety. Do not go out under flooding conditions or in extreme temperatures. 
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Frequently Asked Missouri Water Law Questions  
 
Water Resources Center fact sheet 11/2006  
PUB001352  
 
DISCLAIMER: While we have strived to provide accurate information to the best of our ability, statutes 
and judicial precedents do change. The answers provided below may not reflect current statutes, 
ordinances, policies, judicial holdings or precedents, nor necessarily reflect the positions of the State of 
Missouri or the Department of Natural Resources. It is recommended that you consult a competent 
attorney who specializes in the field of environmental law on issues concerning liability. This quick 
guide does not constitute legal advice.  
 
What’s the difference between riparian and prior appropriation water doctrine?  
Riparian means the landowner has an inherent right to a reasonable use of the water, but no one owns 
the water. All riparian landowners have equal rights and may make use of the water in any reasonable 
and lawful manner. Under prior appropriation water doctrine, the water is generally recognized as being 
owned by the state. An individual wanting to use the water must first get approval from the state 
controlling authority.  
 
Why doesn’t Missouri have statutory laws regarding water use?  
Since before Missouri became a state it has been the custom and tradition that riparian water law is 
developed within the domain of the judicial branch. Riparian water law is published in judicial holdings 
(court records). Prior appropriation water law is commonly legislated (statutory). Also, Missouri riparian 
water law is what is commonly referred to as restrictive. This means a person is legally allowed to use 
the water in any way for any legal and reasonable purpose until a court restricts that use. Under 
permissive laws only that activity that is clearly provided for in a statute, judicial holding, or some other 
legally binding policy is allowed and all uses that are not provided for are prohibited. Prior appropriation 
water law is typically permissive.  
 
How am I supposed to know what water uses are and aren’t allowed, if it isn’t in the statutes? Where 
do I find information on Missouri water law?  
The actual law is published in court records. Libraries, especially legal libraries at law schools, are the 
first places to start your research. There are many other publications that deal with water laws that can 
be found in legal libraries. Many are authored or published by law school professors, industry 
organizations, the state bar associations, and advocacy associations. The publication, A Summary of 
Missouri Water Laws can help serve as a general guide. Environmental law, property law, and water law 
are specialty fields in the legal profession.  
 
A wetland (or an endangered species) has been identified on my property. What are the water law 
implications?  
If the wetland is somehow connected to “waters of the United States,” the Clean Water Act may protect 
it. If an endangered species is on your property, the Endangered Species Act provides  
certain protections for that species. You need to spend some time doing research as to specific land use 
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restrictions to which you may be liable. It would be a good idea for you to consult an attorney and 
contact the appropriate state and federal agencies. There are certain things you can not do with the 
land that you own.  
 
I am having problems with flooding (or siltation) from water backing up (or washing down) onto my 
property from a neighbor. What can I do?  
As with most water problems, the first advice is to discuss the situation with your neighbor. Failing that, 
your next recourse is to talk this over with your attorney. If necessary, you may have to go to court. In 
this situation your neighbor is infringing upon your property rights by causing flooding and siltation, but 
this does not give you the right to infringe on your neighbor’s property or his rights.  
 
I own my property so why can’t I do what I want with my own land?  
You can, but only up to that point where your actions infringe upon the rights of someone else. You may 
use your property in any legal, beneficial way that you choose. Your rights stop where someone else’s 
rights begin or where the law says “no.” Water law is a balance between the rights of the individual and 
the needs of society.  
 
My neighbor put in a new well and now the water level in my well has dropped. What can I do?  
You need to determine if the events are linked or if they are just coincidence. The two wells may be 
connected by either a diffused water table or by an underground stream. Dye tracing is the most 
common method to determine if an underground stream connects the wells. The courts have said that 
invasive methods, such as excavating a trench, can not be used. If your wells are connected by a diffused 
water table, there is little that can legally be done. You will probably have to drill your well deeper or 
drill a new well in a different location. If it is determined that an underground stream connects your and 
your neighbor’s wells, then the same rights to the use of the water apply as if it were a stream on the 
surface.  
 
I have an upstream neighbor who is using all the water in a stream that crosses my property. Are 
there any remedies?  
First try discussing the situation with your neighbor. Failing that, you will need to turn to a lawyer. In 
Missouri case law, your neighbor has a right to the reasonable use of the water in the stream. You and 
all other riparians also have the same right to reasonable use of the water. The courts have consistently 
said that they will decide what constitutes reasonable use, and will do so on a case by case basis.  
 
What rights do I have to keep floaters (or fisherman or canoers) off my property (or lake or pond or 
stream)?  
Many water use questions involve private property rights. As a property owner, you have the right to 
choose who may and may not come onto your property. Those who walk or drive onto your property 
without your permission are trespassers. You may consider posting your land with signs, or purple paint. 
This warns any potential trespassers to stay off. If the lake or pond is entirely on your property, and not 
a part of a navigable stream system, you have the right to keep trespassers off it as well. Contact your 
county sheriff to deal with trespassers. If your stream is floatable, the canoer has a right to float past 
your property on the water, but not to trespass on your land. If you own both sides of the stream and 
the bed of the stream, a fisherman walking on your streambed may be trespassing on your land. Each 
situation has its own conditions that may apply. Visit a law library or consult an attorney.  
 
What’s the difference between surface water, diffused surface water, flood water and ground water?  
Surface water is water that lies at or on the surface of the ground. Diffused surface water is water that is 
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spread out across the surface of the ground before it enters a lake or stream and before it soaks into the 
earth. Floodwater is water that “piles up” when trying to enter a stream or overflows the banks of a 
swollen stream and inundates lands that are usually dry. Groundwater is that water which is found 
below the surface of the ground and is diffused through the ground strata (percolating groundwater) or 
flows in an underground stream. Please note that the judicial definition of surface water does not 
include water in rivers and streams, but the statutory definition does. The courts typically refer to rivers 
and streams as “watercourses.”  
What’s the difference between springs, percolating groundwater and underground streams?  
Springs are considered groundwater until they emerge at the surface and become surface water or until 
it forms, merges or mingles with a watercourse. Percolating groundwater resides in (and slowly moves 
through) the spaces between soil particles and rocks in the earth beneath the surface of the ground. An 
underground stream moves through the subsurface land in the manner similar to that of a surface 
watercourse.  
 
What is the legal-defined difference between streams and lakes?  
A stream is a watercourse that drains a watershed or basin and has a beginning point (head) and an end 
point (mouth) which usually joins with a larger stream. A lake is generally a static body of water held 
back by some kind of dam and is fed by a stream or surface runoff. Also, generally speaking, a stream is 
a flowing body of water and a lake isn’t. In Missouri most lakes are man-made and most watercourses 
are natural. Missouri does have some natural lakes, mostly old cut off arms of rivers that are located in 
flood plains.  
 
Why doesn’t the statutory and judicial definitions of surface water agree?  
As far as can be determined, state statutes are aimed chiefly at regulating pollution and providing legal 
authority and guidance to the state agencies and commissions who enforce them. Judicial definitions, 
on the other hand, are more often oriented to individuals, citizens and property owners. While there are 
discrepancies, they seldom cause problems in the real world. To our knowledge, neither the courts nor 
the legislature has ever addressed the differences in definitions.  
 
What does the term “navigable waters” mean and what’s the difference between “state navigability” 
and “federal navigability”?  
A navigable stream is generally defined as one which can be floated without undue difficulty in the 
lawful pursuit of commerce or recreation – state definition. A federally navigable stream is one which 
has been identified by Congress or other lawful agent of the federal government as able to be or is 
actually being used in the lawful pursuit of commerce (see the US Constitution’s Commerce Clause) to 
move economic goods and commodities. For a better understanding of this refer to A Summary of 
Missouri Water Laws.  
 
Why doesn’t the state have statutes that help and protect the rights of landowners? Floaters and 
canoers? Agricultural irrigators? Water withdrawal users? Non-consumptive users?  
Just because there aren’t statutes, doesn’t mean there aren’t laws. Because Missouri is a riparian state, 
water use laws are not codified in state statutes, but rather are explained in state and federal court 
decisions. This system of water law is characteristic of riparian water law throughout much of the 
eastern half of the United States and is one of the differences between riparian and prior appropriation 
water law. Actually, there are some statutes that protect landowner rights. For example, a landowner 
has the right to drain his land for sanitary or agricultural purposes. Remember to bear in mind that 
water rights are different than landowner rights, but the two interact with one another. Also, there are 
court decisions that provide rights to floaters on streams.  
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How much water can I legally withdraw from a stream? From a well? From a spring? From a lake?  
Under riparian water law you may withdraw as much as you need or want so long as your withdrawals 
do not adversely impact another riparian user.  
 
The stream is cutting deeper into my property, with the result that I am losing land and the landowner 
on the opposite side of the stream is gaining land. What can and can’t I do about this?  
Depending upon property ownership and the upstream and downstream impacts, you may or may not 
have the right, or may not want to risk the liability. It must be determined if this is a property issue or a 
water issue. Physically, there are things that can be done, but messing with the stream flow can be a 
complicated and risky business both environmentally and legally. A river or stream has a dynamic 
(hydraulic) action and if you alter it in one place, you can cause something else to happen somewhere 
else. See if you can determine what is causing the stream to cut into your bank or what has changed to 
cause this. Sometimes upstream development will increase runoff or otherwise alter the hydraulics. 
There are specific laws addressing avulsion, accrual, accretion and erosion.  
 
Can I build a berm at the corner of my land to keep water from backing up on my land from my 
neighbor’s?  
Protection of your property is allowed, but only so far as your actions do not adversely impact your 
neighbor’s property, or his or her right to use it. The best course of action, even though you own your 
property, would be to talk to both your uphill and downhill neighbors before you build your berm. Make 
sure that the berm you build doesn’t significantly change the flow of water from your property onto 
theirs.  
 
The local water district is running a supply line in front of my property. Do I have to hook up to it?  
The answer depends on several other things. The water district could be under a county order or 
ordinance that requires you to hook up. Generally, the answer is no, but you should ask yourself what is 
in your best interest and those of your neighbors and community. Get the facts and make an informed 
decision.  
 
I have a septic tank and leach field in my back yard. The county is running a sanitary sewer line by my 
property. Do I have to hook up to it?  
If your system is working properly, you may not have to abandon it. If it fails you will have to fix it or 
hook up to the sanitary sewer line. If you choose to repair it, depending where you live, you may need a 
construction permit from the county or city. Sometimes, a local ordinance will set a time limit for 
homeowners to hook on to the sewer system. You should not only consider what is best for you but also 
what is best for your neighbors, community and the environment. Get the complete facts from your 
local city or county health agency and the State Department of Health and Senior Services.  
 
The stream in my back yard is my property line. The stream is eroding part of my property, and filling 
another part of my property, as it runs along. What does this do to my property line?  
If your property title is based on the location of the stream, then your property line changes over  
time as the path of the stream changes. If your property line is based on measured survey designations, 
then the location of the stream is irrelevant to your property boundary.  
 
The river seems to flood more often, and deeper than it used to. My farm levee no longer seems 
adequate. I want to build it higher. Are there any rules that govern this?  
For the most part, no. However, there are many ramifications to levee building you should consider. You 
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should first talk to your neighbors and might even want to discuss it with a lawyer. If you are where the 
Corps of Engineers Levee Rehabilitation Program might be used by your neighboring levee owners, you 
may want to be part of a levee district under state law. This would enable the district to raise money for 
levee maintenance, essential to qualify for the Corps program if the levee is damaged in a flood. You 
should do some checking so that you not only build your levee right, but you also don’t cause problems 
for your neighbors.  
 
My neighbor on the other side of the river (or stream or creek) built a new levee (or increased the 
height of her existing levee) and now my land gets flooded more often and the floodwater is deeper. 
What can I do?  
Talk to your neighbor, and if this doesn’t work, consult a lawyer. You may have grounds for a legal cause 
of action. Missouri water law no longer observes the common enemy doctrine relative to floodwaters 
and levee protection.  
 

My neighbor did some landscaping (or land improvement or trenched a drainage ditch) on her 
property and now my property gets flooded. Can I do anything about this situation?  

Your neighbor has the right to drain her land but she does not have the right to dump water on your 
property. Try talking with her first, and failing that, consult a lawyer. One of the things that will have to 
be determined is whether the flooding that you are experiencing is a result of your neighbor’s activities, 
something that you have done to your property, or just a natural occurrence of nature.  
 
My lower 40-acres are underlain by drainage tile that my grandfather installed years ago. A friend told 
me that the outlet for the drainage is considered a “point source” of water pollution. Is this for real? 
Does this change anything?  
Is the drainage from the outlet pipe actually polluted water? Ascertain this, first. Any water that drains 
from a pipe is considered a point source; whereas diffused surface water is considered a nonpoint 
source. Generally, agricultural drainage is regarded as nonpoint. Like other definitions, this is subject to 
legal interpretation and changes in the law, as states work to clean up environmental pollution and 
address runoff.  
 
I farm 260 acres. A big corporate livestock factory is going in on the uphill side of my property. Do I 
have any rights relative to stormwater runoff onto my property?  
There are Missouri statutes that clearly spell out what concentrated animal feeding operations may and 
may not do. As a general rule held in most every court decision, you pretty much have the right to use 
and enjoy your property as you wish. This includes being free from excess water drainage, pollutants, 
and silt washing onto your property – no matter who your uphill neighbor is. The courts have addressed 
many similar situations.  
 
The road and street department has installed a culvert that allows stormwater runoff to concentrate 
on the low part of my property, and now water has been into my house, twice. A little work could 
provide a drainage, so it doesn’t flood my house. Who’s responsible and do I have any recourse about 
this?  
Try talking to the local officials, first, and find out if they will correct or help you with the problem. You 
may want to talk to your neighbors to determine if they are experiencing the same problem.  
You may need to talk to your lawyer. There is precedent for making government fix water runoff 
problems that it causes.  
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I want to build a marina near the mouth of River A, where it empties into River B. I want to be able to 
provide a dump station, potable water source, and mooring. Are there any laws I need to be aware 
of?  
There are health laws, road-building laws, water safety laws, drinking water and sewer laws, building 
construction codes, and perhaps others. You are talking about a navigable stream and the U.S. Coast 
Guard has responsibilities on navigable waters of the United States. Taking time to thoroughly discuss 
your plans with your lawyer, your insurance agent, your lender, your general contractor and your 
architect or engineer will help prevent problems later on.  
 
There is a stream I know of that is really beautiful that I really want to float, but it crosses private 
property. Can I go ahead and float it? While floating can I fish while my kids wade and swim? And 
when the kids need to go to the bathroom what should we do? How about a shore lunch or camping 
on the stream bank?  
First, you need to find out if the stream is navigable under state law (a floatable stream) and if the 
streambed is owned. Trespassing onto private property is always a bad move. You should locate the 
owner of the property that the stream crosses and talk to him before you start your float trip. Request 
permission to picnic and camp on the streambank, assuring him that you will clean up after yourself. 
Don’t give him a reason to be sorry he allowed you to build a fire, picnic, and camp on his land. Always 
properly dispose of all trash and waste. Another good rule of thumb is to place yourself in the 
landowner’s shoes. What would you expect and how would you like to be treated? Remember that 
common sense goes a long way in avoiding conflicts and problems. Also, don’t forget to purchase a 
Missouri fishing license and find out from the Missouri Department of Conservation about fishing 
seasons and limits on streams.  
 
In conclusion, most water problems or issues can be avoided or corrected if one acts with forethought 
and reasonableness. This approach can help avoid misunderstandings, hard feelings, actual damages 
and the costs of litigation. Talking to a neighbor and coming to a mutual agreement usually costs a lot 
less than suing him, and usually results in a better solution. It may also be a good investment of time to 
visit a library or go on-line and do some first hand research on your own. Doing so will not only give you 
a better understanding of the specifics which you seek, but also the general conceptual foundations 
which make up riparian water law. Many of the issues addressed here are covered in the DNR 
publication A Summary of Missouri Water Laws. To purchase a copy, call (573) 368-2175, or use this link 
at http://dnr.mo.gov/env/wrc/water_res_rpts.htm.  
 

  

http://dnr.mo.gov/env/wrc/water_res_rpts.htm
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Missouri's Purple Paint Statute: 
A New Way To Protect Your Property 

From Trespassers 
 

By Deanne Hackman 
Research Associate and Adjunct Instructor 

Social Science Unit, College of Agriculture, Food, and Natural Resources 
University of Missouri - Columbia 

 

 
 

November 8, 1995  
 
 
CAUTION: Do not rely upon this information for legal advice. See an attorney for legal 
counseling tailored to your specific situation and needs.  
 
During its 1993 legislative session, the Missouri legislature enacted a new statute pertaining to 
trespassing. The new law, the Purple Paint Statute (RSMO 569.145), provides yet another way 
for Missouri landowners to protect their property from trespassers. Landowners can still use 
"No Trespassing" signs, however the Purple Paint Statute allows landowners to mark trees or 
posts with purple paint as a warning to would-be trespassers. Just like a "No Trespassing" sign 
or actual communication to individuals that no trespassing is allowed, the purple paint marks 
are considered to be adequate notice to the public that no trespassing is allowed on the 
property.  
 
Missouri's law is similar to one that has been used in Arkansas since 1989. These statutes were 
enacted to provide landowners with an economical and easy way to keep out unwanted 
trespassers. The law does not require that property marked with the purple paint also be 
fenced, thus it is an economical alternative for landowners who do not otherwise need to fence 
their property. Additionally, it prevents a problem encountered when using "No Trespassing" 
signs -- purple paint marks can't be taken down, destroyed, or stolen!  
 
Because the Purple Paint Statute is new, many people across the state are not yet aware that 
the statute exists. Regardless, the statute imputes notice to would-be trespassers. All land 
marked with purple paint in the manner proscribed by the statute is considered to be adequate 
notice to the public. It fulfills the same function as a "No Trespassing" sign, a fence, or telling 
someone not to come onto your property.  
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Under Missouri's law:  

• Any owner or lessee of real property can post property with the purple paint marks.  
• Purple paint marks must be placed on either trees or posts (the statute does not 

specifically allow the option of placing paint marks on buildings).  
• Vertical paint lines must be at least 8 inches long (the statute does not mention a 

maximum length).  
• The bottom edge of each paint mark must be between 3 feet and 5 feet off the ground.  
• Paint marks must be readily visible to any person approaching the property.  
• Purple paint marks cannot be more than 100 ft. apart.  

 
 The statute provides that any person trespassing onto property marked by purple paint 
can be found guilty of a first-degree trespassing charge. Any unauthorized entry onto property 
marked with the purple paint marks is considered a trespass. First-degree trespassing is a Class 
B Misdemeanor, with potential punishment of a maximum $500 fine and/or a maximum of 6 
months in jail.  
 
 Other violations which would subject a trespasser to first-degree trespass are: (1) 
entering a property posted with "No Trespassing" signs; (2) refusing to leave property once told 
to do so; and (3) coming onto land fenced against intruders.  
 
 Landowners can purchase the purple boundary posting paint at hardware stores across 
the state. Several paint companies have formulated a latex semi-paste product for the specific 
purpose of marking property. The paint can be applied in its semi-paste form or sprayed once 
thinned.  
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How to Find Property Owners 

If property owners do not live near the potential monitoring site, they often can be located with the 
assistance of the county assessor’s office. The address, email and telephone number for each county 
assessor can be located at www.moassessorsassn.org/assessors.htm. The county assessor’s office will 
have a collection of plat maps showing ownership of land parcels. To find the land owner by using plat 
maps, you will most likely need to be able to locate the stream site property by township, section and 
range. Section, township and range can be located from USGS topographic maps. 

Many counties have interactive mapping software online, which can be found 
at www.dnr.mo.gov/gis/ or www.beacon.schneidercorp.com. It is possible to locate landowner 
information through these web sites. 
 

http://www.moassessorsassn.org/assessors.htm
http://www.dnr.mo.gov/gis/
http://www.beacon.schneidercorp.com/
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Chapter 5 

Biological Monitoring 

Level 1 Volunteer Water Quality Monitoring Training Notebook 

Macroinvertebrates are good indicators of water quality conditions due to their varying tolerances 
to pollution. The water quality rating that you determine from your Macroinvertebrate Data Sheet will 
provide a general indication of the water quality in your watershed. To ensure you have a complete 
picture of what lives in your stream, three net sets of invertebrates need to be collected from three 
different microhabitats (see below). These could include changes in rock size, leaf packs, emergent 
vegetation, changes in stream velocity, etc. Collecting invertebrate samples from three different 
microhabitats is more representative of stream health than sampling one or two habitats. Many 
invertebrates require a specific type of habitat and sampling three microhabitat types will raise the 
water quality rating and provide the most complete picture of stream health 

Riffles 

Stable riffles are excellent places to sample for invertebrates. The habitat of a riffle can be broken 
down into microhabitats. The measurable change in habitat within a riffle may be subtle but present 
from the upstream to downstream ends, and from side to side. Flow, rock size, leaf packs and algae 
provide various types of riffle microhabitats. In Ozark streams, finding riffles to sample is not a 
challenge. In northern and western Missouri prairie streams, however, there are very few riffles to 
sample. The lack of riffles in Missouri’s prairie streams is natural. Therefore, other types of habitat will 
need to be sampled for invertebrates. 

Root Mats 

Root mats are the matted roots of vegetation growing from the bank and hang in the water or are 
growing out of the bank. Root mats are usually found in slower areas of the stream such as runs or 
pools. This is excellent habitat and is home to many species of dragonflies, damselflies, mayflies and 
caddisflies. Adequate sampling of root mats requires two people. Have one person place the kick net 
against the bank on the downstream side of the root mat. Make sure that the net is anchored to the 
bottom. The other person will then kick the root mat in a swirling motion with one foot to create a 
circular current in order to dislodge the invertebrates from the mat. The circular motion of the sampler’s 
foot will wash the invertebrates into the net, even if there is no current. 

Woody Debris (“Snags”) 

Woody debris are special habitats that are home to many mayflies, caddisflies and “true flies” 
(worm-like larva such as crane flies, midges and black flies). Woody debris are pieces of wood such as 
tree limbs, logs and sticks that have fallen into the water. Be sure to sample woody debris that has been 
in the water for some time. The best woody debris to sample has been described as “worm wood.” 
These are pieces of wood that have been in the water long enough that the wood is half rotten and 
provide many places for invertebrates to live. Sampling woody debris requires two people. Have one 
person hold the net in a horizontal position about 6-12 inches under the water’s surface. The second 
volunteer should remove the woody debris from the water. When removing woody debris from the 
water, do so quickly. Invertebrates may swim off if the wood is removed too slowly. Brush the debris 
down with a large brush while holding the net underwater to catch the dislodged invertebrates. 
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Non-Flow 

Non-flow areas of the stream are not in the main channel and do not have flow. These may be 
pooled areas in pockets behind logs, on the downstream end of a riffle or in a bend in the stream. These 
are generally depositional areas and have a high amount of organic matter, such as leaves and woody 
debris, present in them. Sample non-flow areas in the same manner as riffles and collect three separate 
samples. However, the sampler will need to use a swirling motion with the foot to create a current to 
move debris into the net. Although this habitat can be sampled with a kick net, it is easier with a D-
frame net. 

Aquatic Faunal Regions 

Ozarks 

With the exception of the Bootheel and a few western counties, Ozark streams comprise most of 
the streams in the southern portion of the state. The gradient of Ozark streams is generally steep, which 
results in an abundance of riffles.  

Streams in the Ozarks are characterized by a riffle-run-pool sequence. The banks of these streams 
are gently sloping and tend to be a mixture of vegetation and gravel. The stream substrate, or bottom 
type, is composed of gravel, cobble and sand. Many of the invertebrates sampled in this habitat are 
adapted to live in the spaces between pieces of gravel or cobble (called “interstitial” spaces) and often 
attach to the substrate itself.  

Glaciated and Osage Prairie Region  

Prairie streams comprise most of the streams in northern Missouri and parts of western and 
southwestern Missouri. They are substantially different from Ozark streams. Prairie streams are slow 
moving and have very few riffles. They are characterized by the sequence, pool-run-pool. The substrate 
is generally sand, silt, shelf bedrock and shale. This type of substrate does not provide much in the way 
of interstitial spaces for invertebrates to inhabit. Therefore, you have to look for types of habitat to 
sample other than riffles, like root mats, snags and non-flow areas. 

Lowland “Streams” 

The Bootheel’s former wetlands have been mostly replaced by agricultural land, now drained by a 
series of ditches. The substrate in the faster moving waters is mostly sand and gravel, while slower 
waters are silt-bottomed. In most cases, ditches can be sampled the same way as prairie streams. 

Remember to always collect three net sets from three different microhabitats to determine a water 
quality rating (one net set at each different microhabitat). Whatever you decide to sample at your site 
(e.g., two riffle net sets and one root mat, three riffle sets, etc.), always sample those same three 
habitats at the site every time you sample there. This will ensure that the data you collect remains 
consistent over time. This is extremely important. 

Conduct biological monitoring at your site at least two times a year. Once in autumn before leaf fall 
and once in the late winter or early spring after snow melt (February, March or April). DO NOT sample 
any one site more than four times per year or you may negatively impact the invertebrates through your 
sampling. 
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Reference the Biological Monitoring chapter in your Introduction to Volunteer Water Quality 
Monitoring training notebook for more guidance, especially on sampling techniques.  

Macroinvertebrate Life Cycles 

Aquatic invertebrates spend as much as 99% of their lives in the water while in the larval stage. 
Since their life cycle may be one to three years, they are excellent indicators of water quality. The adult 
stage of aquatic invertebrates is often very brief. The primary function of the adult is to mate and lay 
eggs. Some adults have no functional mouth parts and may only live a few hours. For this reason, the 
adults are not good water quality indicators. Their life cycles, however, are beneficial to know. 

Macroinvertebrate Metamorphosis 

Incomplete Metamorphosis Complete Metamorphosis 

Ephemeroptera (Mayfly) Coleoptera (Beetles) 

Hemiptera (Backswimmer) Diptera (Crane Fly, Midge Fly, Black Fly) 

Odonata (Dragonfly, Damselfly) Lepidoptera (Aquatic Caterpillars) 

Plecoptera (Stonefly) Megaloptera (Hellgrammite, Fishfly, Alderfly) 

 Neuroptera (Spongillafly) 

 Trichoptera (Caddisfly) 
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From: Aquatic Entomology: The Fishermen’s and Ecologist’s Illustrated Guide to Insects and Their Relatives. 1998. W. Patrick McCafferty. Jones 
and Bartlett Publishers, 40 Tall Pine Drive, Sudbury, MA 01776. 

Invertebrate Morphology 

The morph of an organism refers to its body structure. Therefore, morphology is the study of the 
structure of the organism. In order to correctly identify macroinvertebrates you will need to be familiar 
with their morphology. The following is a list of characteristics that are used to identify the different 
orders of invertebrates found on the Macroinvertebrate Data Sheet. 

Note that the difference between “nymph” and “larva” concerns the life cycle of the organism. 
Organisms that undergo complete metamorphosis are called larvae and have a pupa stage in their life 
cycle. Organisms that undergo incomplete metamorphosis are called nymphs and lack the pupa stage in 
their life cycle. However, there is some inconsistency in the literature regarding the assignment of the 
terms “nymph” and “larva.” 

Key Identification Characteristics 

Pollution Sensitive Organisms – Group One Taxa 

Stonefly nymph – (Order Plecoptera) ½”-1½”; Sometimes have hair-like gills under the legs on the thorax 
(hairy armpits); two tails; two sets of wing pads on thorax; no gills on the abdomen. 

Caddisfly larva – (Order Trichoptera) Up to 1”; Body longer than it is wide; distinct head; one to three 
hard plates on thorax; six legs; abdomen ends in two terminal hooks and unlike thorax; has no 
hardened outer plates. 

Water penny larva – (Order Coleoptera) ¼”; An immature Water Penny beetle; flat, saucer-shaped body 
like a tiny penny; segmented with six tiny legs underneath. 

Riffle beetle – (Order Coleoptera) ¼”; Adult and larva; a tiny beetle; dark uniform brown color; six legs; 
crawls slowly on the bottom; entire length of body covered with hard plates. Combine numbers of 
adults and larvae when reporting numbers on data sheets. 

Mayfly nymph – (Order Ephemeroptera) ¼”-1”; Moving feathery or plate-like gills along sides of 
abdomen; six large legs each ending in one hook; two to three hair-like tails (usually three); tails may 
be webbed together; one set of wingpads on thorax. 

Gilled snail – (Class Gastropoda) When holding the snail in your hand with the shell point up towards 
your fingers and the opening facing you, the shell opens to the right, so is called “right-handed.” 
DO NOT COUNT EMPTY SHELLS. 

Dobsonfly larva – (Family Corydalidae) (Hellgrammite) ¾”-4”; dark in color; short antennae; large, 
pinching jaws; six legs; eight pairs of feelers on lower half of the body; lateral filaments on abdomen 
with paired, cotton-like gill tufts along underside of the filaments; two tails and two pairs of hooks at 
back end. 

Somewhat Pollution Tolerant Organisms – Group Two Taxa 

Crayfish – (Order Decapoda) Up to 6”; 10 legs, two large claws; eight walking legs; resembles a tiny 
lobster. 



Biological Monitoring 07/17  Level 1 Notebook 5 
 

Sowbug – (Order Isopoda) ¼”-¾”; Gray, oblong body wider than it is high; long antennae; more than six 
legs; looks like a “rolly poly.” 

Scud – (Order Amphipoda) ¼”; white to gray body higher than it is wide; body flattened side-to-side; 
more than six legs; resembles small shrimp; swims sideways. 

Alderfly larva – (Family Sialidae) 1”; May resemble a small hellgrammite, thin, branched tail at back end 
(no hooks); tail may resemble the capital letter “A” at the base; no gills tufts underneath the lateral 
filaments on abdomen. 

Fishfly larva – (Family Corydalidae) Up to 1½”; May resemble a small hellgrammite; no gills under lateral 
filaments on abdomen; body is often reddish-tan in color or with yellowish streaks. 

Damselfly nymph – (Suborder Zygoptera) ½”-1”; Large eyes; six thin, hooked legs; three broad oar-
shaped tails; body positioned like a tripod when in water; sides of lower body are smooth (without 
gills); usually found in habitats with slower current. 

Watersnipe fly larva – (Family Athericidae; Atherix) ¼”-1”; Pale to green in color; conical head; tapered 
body; many caterpillar-like legs; two feathery “horns” on end of abdomen. 

Crane fly larva – (Family Tipulidae) ⅓”-4”; Milky, green, or light brown in color; plump caterpillar-like, 
segmented body; may have enlarged lobe or fleshy, fingerlike extensions at the end of abdomen. 

Other (aquatic) beetle larva – (Order Coleoptera) ¼”-1”; Larvae of aquatic beetles other than the Riffle 
Beetle; a diverse group; six legs on upper half of body; feelers; antennae; obvious mouthparts. 

Dragonfly nymph – (Suborder Anisoptera) ½”-2”; Abdomen shape may vary from wide oval (may be 
flattened and look like a leaf) to torpedo-like; large eyes; mask-like lower lip; six hooked legs. 

Clam/Mussel – (Class Bivalvia) Combine numbers of both clams and mussels under this category; DO 
NOT COUNT EMPTY SHELLS. 

Pollution Tolerant Organisms – Group Three Taxa 

Aquatic worm & Horsehair worm – (Class Oligochaeta) (Include all wormlike organisms) ¼”-2”; Aquatic 
earthworms with segmented bodies; may look thin or gray. (Phylum Nematomorpha-horsehair 
worms) 4”-27”; Body not segmented; may look like a coiled horsehair and appear tangled. 

Midge fly larve – (Suborder Nematocera) less than ¼”; Wormlike, segmented body; has distinct head; 
two tiny legs (prolegs) on first segment and at tip of abdomen. 

Black fly larva – (Family Simuliidae) Up to ¼”; One end of body wider than the other; black head; 
sometimes have fanlike projections on head for filtering; suction pad on tip of abdomen. 

Leech – (Order Hirudinea) ¼”-2”; Flattened; has sucker mouth; more “muscular” than aquatic worms. 

Pouch snail – (Class Gastropoda) No operculum; breath air; when holding the snail in your hand with the 
shell point up towards your fingers and the opening facing you, the shell opens to the left, so they 
are called “left-handed.” DO NOT COUNT EMPTY SHELLS. 
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Other snail – (Class Gastropoda) Snail shell is flat, coils in one plane and does not have a point. DO NOT 
COUNT EMPTY SHELLS. 
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Chapter 6 

Water Quality Standards 

Level 1 Volunteer Water Quality Monitoring Training Notebook 

National Water Quality Standards 

Program Basics 

The Water Quality Standards (WQS) program under the Clean Water Act (CWA) requires states to 
implement their own rules in order to protect water quality at the state level; however, the states must 
adopt statutes and rules that are at least as strict as federal law. State standards must serve the 
purposes of the CWA sections 101(a)(2) and 303(c), which means that where attainable, the state must 
provide water quality for protection and propagation of fish, shellfish, and wildlife; and for recreation in 
and on the water while taking into consideration public water supplies, navigation, agriculture and other 
beneficial uses. This statement sets the basis for water quality protection throughout the nation.  

The WQS program is divided into the following basic categories: 

• Defining goals for a water body by setting its designated uses (example: swimming, fishing, 
drinking water, aquatic life protection, etc.) 
 Existing uses are those attained on or after November 28, 1975, whether or not they are 

designated or listed in state Water Quality Standards 
• Criteria for measuring attainment of those uses (example: arsenic, dissolved oxygen, lead, 

mercury, temperature, etc.) 
• Antidegradation policies to protect from further degradation of water quality and; 
• General policies needed to protect water quality within the state. 

These basic categories provide protection to streams based on their designated uses (Example: 
swimming in the Meramec River). Water quality criteria are then used to determine if water quality is 
attaining the designated use (Example: <206 E. coli bacteria per 100 mL of water expressed as a 
recreational season geometric mean). Pollutant levels that would exceed the criteria are prohibited 
(Example: a recreation season geometric mean of 425 E. coli bacteria per 100 mL of water). For some 
designated uses, such as aquatic life protection, multiple water quality criteria may be used to evaluate 
the designated use attainment. Water quality criteria that are not being met result in the stream being 
placed on the impaired waters list, also known as the 303(d) list, based on Section 303(d) of the CWA. 
For more information on Water Quality Standards reference: 

• Water Quality Standards Regulations and Federally Promulgated 
Standards http://water.epa.gov/scitech/swguidance/standards/wqsregs.cfm  

• Water Quality Standards Handbook (easy to understand 
explanations) http://water.epa.gov/scitech/swguidance/standards/handbook/index.cfm.  

• Webcasts (including public participation at the federal and local 
levels) http://www.epa.gov/watershedacademy#CP_JUMP_460174  

• National Recommended Water Quality 
Criteria http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm 

http://water.epa.gov/scitech/swguidance/standards/wqsregs.cfm
http://water.epa.gov/scitech/swguidance/standards/handbook/index.cfm
https://www.epa.gov/watershedacademy#CP_JUMP_460174
http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm
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State Water Quality Standards 

The best approach for understanding Missouri’s WQS is to study the rule and ask plenty of 
questions. Reading rule language may not be on your bucket list of reading material, but it will help you 
determine if advocacy is something you want to pursue. The basics of the rule will be discussed here, 
but citizens are encouraged to do research to improve their understanding and involvement. Since 
streams are the focus of the VWQM program, emphasis in this chapter is on streams alone. However, 
lakes and wetlands are also protected by standards. The Missouri Clean Water Law and WQS can be 
accessed at http://dnr.mo.gov/env/wpp/lawsregs.htm . 

Authority and Responsibilities 

As previously stated, the duty to implement WQS is left to the state. In Missouri, the WQS program 
is administered by the Missouri Department of Natural Resources (MoDNR), Water Protection Program 
(WPP). Due to state water quality standards being more in depth than the national program, inquiries 
about state WQS should be brought to MoDNR.  

Water quality is protected through several processes, including setting goals, permitting to protect 
those goals, monitoring and assessing goals to ensure attainment, etc. The following water quality based 
schematic shows how all the different portions of managing water quality are integrated. 

 

 
 

Assigning Protection to a Stream, Classifications and Designated Uses– Step 1 

Missouri streams are categorized for protection by their designated use, plus their hydrologic 
classification (perennial (P), perennial backwaters (P1), intermittent (C), and unclassified) and size 
classification (Headwater, Creek, Small River, Big River, and Great River). Designated and Beneficial Uses 
can be explored in depth by visiting: http://dnr.mo.gov/env/wpp/wqstandards/wq_uses.htm. Any 
changes to a stream’s designated use or classification must follow guidelines set forth by the 
department. Some streams are segmented because of changes in classifications or designated uses. 
Since a specific stream may be divided into several segments, they are tracked by a Water Body 
Identification Number (WBID) in the Missouri Clean Water Information System (MoCWIS). Depending on 

http://dnr.mo.gov/env/wpp/lawsregs.htm
http://dnr.mo.gov/env/wpp/wqstandards/wq_uses.htm
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the designated uses and classification, the stream segments may be listed in several different tables or 
data sets (see below). Unclassified streams do not have designated uses and are not listed in the tables 
or MoCWIS.  

• Missouri Use Designation Dataset—A digital geospatial dataset used in conjunction with 
geographic information systems and maintained by the department. This dataset documents the 
names and locations of the state’s rivers, streams, lakes and reservoirs which have been 
assigned designated uses. The initial version of this dataset, as adopted on November 6, 2013, 
reflects Tables G and H. The dataset uses the geospatial framework provided by the National 
Hydrography Dataset and is enhanced and supported by hydrological and physical information 
obtained through the Missouri Resource Assessment Partnership (MoRAP) and other scientific 
sources. The dataset is limited in geographic extent to the state of Missouri. 

• Table C – Waters Designated for Cold-Water Fishery 

 Specific listing of streams protected for cold-water aquatic life 

• Table D – Outstanding National Resource Waters 

 Specific listing of streams protected by Scenic Rivers congressional law 

• Table E – Outstanding State Resource Waters 

 Specific listing of streams protected for outstanding water quality 

• Table F – Metropolitan No-Discharge Streams 

 Specific listing of streams within city limits protected from receiving sewer discharges 

• Table I – Biocriteria Reference Location 

 Specific listing of streams used for reference of biological criteria development 

As an example, look at Meramec River segments in the WQS table noting the differences between 
WBID, Water Body Name, Class, Uses, and Table: 
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Please pay special attention to the Legal DS (Downstream) and Legal US (upstream) ends of a 
segment, which specify the most downstream and upstream ends of the WBID. There are approximately 
115,772 miles of classified streams in Missouri and many different streams across the state have the 
same name or are unnamed, so be sure to note which county the stream is located in to help prevent 
confusion. A good example is the common stream name of Turkey Creek: 

 

Note in the table above that Turkey Creek occurs in at least three different counties. If you were 
looking for Turkey Creek in Carroll County, also note that it is listed twice as WBID 361 and 362. In this 
case the difference is classification (segment 361 is Class P and segment 362 is Class C). Different rules 
for protection could apply to the two different segments of the same stream. The public search page for 
classified streams is located at: http://dnr.mo.gov/mocwis_public/waterQualityStandardsSearch.do. 

Criteria for Water Quality - Narrative and Numeric 

A standard provides a means by which MoDNR can measure attainment of the desired water quality 
goals. This measurement can be made by comparing stream samples against the criteria established for 
each designated use. These criteria may be expressed through a narrative or numerically.  

Narrative criteria are expressed with words, rather than as a numeric value. Narrative criteria are 
descriptions or “free from” statements (“Waters shall be free from...”). Missouri’s narrative criteria are 
defined in rule at 10 CSR 20-7.031(4) General Criteria. General Criteria are applicable to all waters of the 
state and are the only criteria in rule to protect unclassified waters. General criteria are the most basic 
protection applied to waters in the State. For instance, a fish kill may be an exceedance of the general 
criterion to prevent acute toxicity (death) to aquatic life, and is probably also an exceedance of one or 
more numeric criteria for protection of aquatic life.  

Numeric criteria set specific quantifiable limits on how much of a measured parameter (a pollutant) 
are allowed to be in the water. Sometimes the parameter being measured is obviously a pollutant that 
should not be in the water in any quantity (e.g., oil or pesticides). However, it may be an element that 
exists naturally in stream water, often playing an important role in maintaining a healthy balance in the 
water’s chemistry. If for any reason the element becomes too plentiful or too scarce, it will disrupt the 
chemical/physical balance of the stream environment. For example, a certain amount of dissolved 
oxygen is a critical component of good quality water. If the level of dissolved oxygen in the stream drops 
below the minimum required amount, aquatic life (such as fish, crayfish and many aquatic insects) will 
die. Therefore, there are numeric criteria for the minimum concentration of dissolved oxygen. Numeric 
criteria are applicable only to classified water bodies. The criteria are defined in length within the rule 
language; with the numeric criteria and corresponding designated use listed in Tables A – B, of 10 CSR 
20-7.031. 

Antidegradation Policy 

Antidegradation policy is a very important part of the WQS program. The policy provides base line 
protection (or “floor”) for water quality in the State. This is done by requiring that existing water quality 
that attains the existing uses must be maintained and protected. For example, streams with exceptional 

http://dnr.mo.gov/mocwis_public/waterQualityStandardsSearch.do
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water quality MUST be maintained at all times in order to protect all existing uses. Remember that 
existing uses do NOT have to be designated or defined in rule. They only have to be attained on or after 
November 28, 1975, as stated in the federal regulation. Another way a “floor” for water quality is 
protected is by prohibiting the lowering of existing water quality except to accommodate important 
economic and social development. Requirements to meet this exception are extremely stringent and 
must be proven by a permittee. The diagram below summarizes how antidegradation works in Missouri. 
More in-depth antidegradation information, including the rule referenced policy document and 
webcasts, are located at http://dnr.mo.gov/env/wpp/wqstandards/wq_antideg_pol.htm 

 
The 305 (b) Report and 303(d) List – Steps 2 and 3 

The state of Missouri is required to develop a report as a requirement of Sections 305(b) and 303(d) 
of the CWA. The report is used to summarize water quality issues as well as to determine the progress 
Missouri has made in meeting the CWA goals. The report categorizes assessments made to waters of the 
State as good, threatened, or impaired based on attainment of designated uses. 

The 303(d) list is part of the report and lists all impaired waters in the state for which impairment 
has NOT been addressed. Impaired waters are those that do not meet all applicable water quality 
standards and will not meet standards even if all wastewater discharges receive conventional treatment. 
A stream placed on the 303(d) list requires a scientific study of the impairment to determine how to fix 
the water quality issues. Assessment methodologies used to develop the list are described in rule at 10 
CSR 20-7.050. There is a public comment period during the development of the 303(d) list and the 
assessment methodology. More information can be found 
at: http://dnr.mo.gov/env/wpp/waterquality/index.html. 

Use Attainability Analysis (UAA) – Step 4 

Sometimes the designated uses for a stream are not possible to attain, no matter the efforts put 
forth to protect, restore, or maintain water quality goals. In these instances, a use attainability analysis 
(UAA) is conducted to adjust water quality goals via designation of different uses or even removal of 
designated uses. For example, a very small stream that only has water or flow during rain events has a 

http://dnr.mo.gov/env/wpp/wqstandards/wq_antideg_pol.htm
http://dnr.mo.gov/env/wpp/waterquality/index.html
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designated use for swimming (whole-body contact recreation). In this case it may be proven through the 
UAA process that the stream is not capable of supporting the designated use. Each designated use has 
its own UAA process to be followed. Parties requesting the change or removal of a designated use are 
responsible for performing the UAA. 

Alternatively, a UAA may be done to prove that a recreational use does exist, resulting in the 
designation of that use for a waterbody. More information on the Missouri UAA process, public 
comments on specific waters, and completed UAAs can be found 
at: http://dnr.mo.gov/env/wpp/wqstandards/uaa/index.html. 

Total Maximum Daily Load (TMDL) – Step 5 

A Total Maximum Daily Load (TMDL) refers to the maximum amount of a given pollutant a 
waterbody can absorb before its quality is affected. Every stream on the 303(d) list will have a TMDL 
written. A TMDL document identifies the impaired stream, specifies the pollutant(s), calculates how 
much load (i.e., how much pollution) the water body can handle, and provides a plan to remediate the 
pollution problem. The plan includes allocations of the acceptable load for all sources of the pollutant, 
both point and nonpoint sources.  

The Department uses various factors for prioritizing water bodies on the 303(d) List and scheduling 
TMDL development. Some factors considered in scheduling TMDL development include: 

• Risks to human health and the environment 
• Data availability 
• Public concern/support 
• Modeling needs 
• Water quality standards revisions 
• Permit renewals 
• Department initiatives (permit synchronization) 

TMDLs go through a 45-day Public Notice period for public review and comment. For more information 
about TMDLs visit http://www.dnr.mo.gov/env/wpp/tmdl/index.html. 

Permitting Wastewater Discharges – Steps 6 to 8 

Discharging pollutants to a water of the State is a privilege, not a right. Individuals, municipalities, or 
industries can only discharge pollutants to waters of the State if they apply for and receive a permit. The 
permit, which may include several outfalls, puts specific limits on the quantities of pollutants that can be 
discharged into state waters. These limits ensure the pollutant concentration will not cause the 
impairment of any designated uses. When a permit is being issued or renewed, there is a 30-day public 
comment period before issuance of the permit. As long as the limits specified in the permit satisfies the 
conditions governing the protected stream and the permit remains in good standing, MoDNR MUST 
issue the permit. In order to keep their permit in good standing, the permittee must continue to meet 
the specific pollutant limits stated in their permit (stay in compliance). Water samples are routinely 
collected from outfalls and tested to determine if discharges are in compliance. If permit limits are not 
met, the discharge is out of compliance. In these situations MoDNR Enforcement and Compliance staff 
work with the permittee to return to compliance with the permit limits. Severe and long-term cases are 
reported to the Missouri Attorney General’s Office for enforcement action. More information on 
permits can be found at http://dnr.mo.gov/env/wpp/permits/index.html. For enforcement actions 
taken by the State visit http://dnr.mo.gov/env/wpp/enf/ . 

 

http://dnr.mo.gov/env/wpp/wqstandards/uaa/index.html
http://www.dnr.mo.gov/env/wpp/tmdl/index.html
http://dnr.mo.gov/env/wpp/permits/index.html
http://dnr.mo.gov/env/wpp/enf/
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IF YOU DISCOVER A SERIOUS 
WATER POLLUTION PROBLEM 

OR A FISH KILL, PLEASE 
REPORT IT IMMEDIATELY TO: 

 
 

MISSOURI DEPARTMENT OF  
NATURAL RESOURCES (DNR) 
EMERGENCY RESPONSE UNIT 

(573) 634-2436 
--24 hours a day-- 
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Stream Team Regional Coordination Biologists 

Missouri Department of Conservation 
may be reached directly by calling (573) 522-4115 

 
Stream Team Regional Biologists 
St. Louis Region 
 Chris Riggert: ext. 3167 
 (Chris.Riggert@mdc.mo.gov) 
Missouri River Unit 
 Amy Meier: ext. 3166 
 (Amy.Meier@mdc.mo.gov) 
Southwest/Ozark Regions 
 Kat Lackman: ext. 3157 
 (Kat.Lackman@mdc.mo.gov)  
Southeast Region 
 Jenna Stiek: ext. 3892 
 (Jenna.Stiek@mdc.mo.gov)  
 

 
Local Stream Team Assistants 
St. Louis Metro Area  
 Brian Waldrop  
 (Brian.Waldop@mdc.mo.gov)  
Kansas City Metro Area 
 Scott Sigman 
 (Scott.Sigman@mdc.mo.gov)  
Springfield Metro Area 
 Carl Romesburg 
 (Carl.Romesburg@mdc.mo.gov)  

 

  

Volunteer Water Quality Monitoring Program Staff 

April Williams 
Missouri Department of Conservation 
Fisheries Division/Stream Unit 
P.O. Box 180  
Jefferson City, MO 65102-0180 
(573) 522-4115 ext. 3593 
April.Williams@mdc.mo.gov 

Molly Runyon 
Missouri Department of Natural Resources 
Water Protection Program 
P.O. Box 176 
Jefferson City, MO 65102-0176 
(573) 526-1156 
Molly.Runyon@dnr.mo.gov 

 
Jenna Stiek 
Missouri Department of Conservation 
Fisheries Division/Stream Unit 
P.O. Box 180  
Jefferson City, MO 65102-0180 
(573) 522-4115 ext. 3892 
Jenna.Stiek@mdc.mo.gov  

Randy Sarver 
Missouri Department of Natural Resources 
Environmental Services Program 
P.O. Box 176 
Jefferson City, MO 65102-0176 
(573) 522-8286 
Randy.Sarver@dnr.mo.gov  

 
Lily Kennedy 
Missouri Department of Conservation 
Fisheries Division/Stream Unit 
P.O. Box 180 
Jefferson City, MO 65102-0180 
(573) 522-4115 ext. 3598 
Lily.Kennedy@mdc.mo.gov  

Karen Westin 
Missouri Department of Natural Resources 
Water Protection Program 
P.O. Box 176 
Jefferson City, MO 65102-0176 
(573) 526-7838 
Karen.Westin@dnr.mo.gov 

 
All other Stream Team Staff may be reached using the 

STREAM TEAM 800 NUMBER (Voicemail): (800) 781-1989 

www.mostreamteam.org  
streamteam@mdc.mo.gov or streamteam@dnr.mo.gov 

mailto:Amy.Meier@mdc.mo.gov
mailto:Kat.Lackman@mdc.mo.gov
mailto:Brian.Waldop@mdc.mo.gov
mailto:Scott.Sigman@mdc.mo.gov
mailto:Carl.Romesburg@mdc.mo.gov
mailto:April.Williams@mdc.mo.gov
mailto:Jenna.Stiek@mdc.mo.gov
mailto:Randy.Sarver@dnr.mo.gov
mailto:Lily.Kennedy@mdc.mo.gov
mailto:Susan.Higgins@dnr.mo.gov
http://www.mostreamteam.org/
mailto:streamteam@mdc.mo.gov
mailto:streamteam@dnr.mo.gov
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Missouri Department of Conservation 
Regional Offices 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Northwest Regional Office 
701 James McCarthy Drive 
St. Joseph, MO 64507 
(816) 271-3100 
Fax: (816) 271-3107 
 
 
 
Northeast Regional Office 
3500 S. Baltimore 
Kirksville, MO 63501 
(660)785-2424 
Fax: (660) 785-2553 

Kansas City Regional Office 
12405 SE Ranson Road 
Lee’s Summit, MO 64082 
(816) 622-0900 
Fax: (816) 622-0205 
 
 
 
Central Regional Office and 
Conservation Research 
Center 
3500 E. Gans Rd 
Columbia, MO 65201 
(573) 815-7900 
Fax: (573) 815-7902 

Southwest Regional 
Office 
2630 N. Mayfair 
Springfield, MO 65803 
(417) 895-6880 
Fax: (417) 895-6910 
 
 
Ozark Regional Office 
551 Joe Jones Blvd 
West Plains, MO 65775 
(417) 256-7161 
Fax: (417) 256-0429 

St. Louis Regional 
Office/August A. Busch 
Memorial Conservation Area 
2360 Hwy D 
St. Charles, MO 63304 
(636) 441-4554 
Fax: (636) 926-9125 
 
Southeast Regional Office 
2302 County Park Drive 
Cape Girardeau, MO 63701 
(573) 290-5730 
Fax: (573) 290-5736 
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Hach Pocket Pro pH Instructions Cont.  
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Hach Pocket Pro Conductivity Instructions Cont. 
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Water Quality Monitoring Procedures 

What When Where 

Watershed mapping Once every 2-5 years Whole watershed 

Biological monitoring Minimum 2x/year (Max. 4x/year) Monitoring site 

Visual survey of site Minimum 2x/year  Monitoring site 

Chemical monitoring Minimum 4x/year Monitoring site 

Flow measurement Each time you monitor Monitoring site 

 

1. Obtain maps of your stream’s watershed. Ideally, make a watershed map once every 5 years. If your 
watershed is being developed or is rapidly changing, then do this more frequently. Determine land 
use and locate point and nonpoint sources of pollution. You do not submit your watershed maps to 
the Program, but if you see a change in the watershed that you feel has affected your sampling 
results, be sure to make a note of that on all your data sheets. 

2. Conduct biological monitoring two to four times per year (not more than four because you can 
negatively affect the site). One monitoring trip should be should be in later winter/early spring and 
the other in late summer/early autumn. Collect three net sets at each site and report the results for 
each set. Each net set should be collected from a different part of the riffle, or a different type of 
habitat such as a leaf pack, root wad, root mats or old woody debris. Be sure to sample the same 
habitats each time you sample that site and make a note on your data sheet (e.g., two riffle sets and 
one root mat). Use the Macroinvertebrate Data Sheet for this activity.  

3. Conduct a visual survey of your stream at each of your sampling sites twice per year, once with 
foliage present and once with foliage absent. Use the Visual Survey Data Sheet for this activity.  

4. Conduct chemical monitoring at each site four times per year (ideally once per season) and more 
often as needed. Chemical parameters to be tested include air and water temperature, dissolved 
oxygen, pH, conductivity and nitrate. Use the Water Chemistry Data Sheet for reporting the activity. 

5. Measure stream discharge every time you conduct chemical or biological monitoring and report on 
the Stream Discharge Data Sheet. Do not attempt to measure discharge if you cannot safely wade 
across the stream, e.g. a large river like the Missouri River or a small stream during high flow. If flow 
is too low or too high to measure, indicate that on the data sheet. 

6. Maintain a file with copies of all of your field notes and data sheets. Submit your data to the 
program after you have made copies for your own files.  

Send Data to: 
Attn: Volunteer Water Quality Coordinator 
Missouri Department of Natural Resources 
Water Protection Program/WQMA Section 
P.O. Box 176 
Jefferson City, MO 65102-0176 

7. If you discover a serious water pollution problem or a fish kill, please report it immediately to: 

Missouri Department of Natural Resources (DNR) – Jefferson City 
Emergency Response Unit, available 24 hours a day 
(573) 634-2436  
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Care of Standard Solutions 

• Cap all solutions tightly. Evaporation can change the value of the standards and affect all 
subsequent readings. Do no re-use calibration solutions. 

• To prevent contamination, meters should be rinsed with tap or deionized water before 
calibration procedures. Excess water from the rinsing process can also contaminate a solution by 
diluting it. Gently pat the bottom of the meter dry before inserting it in the standards. 

• Do not store calibration solutions or any chemicals where they may be exposed to extreme heat 
or cold, such as a car or garage. Extreme temperatures can denature or compromise chemicals. 
It is best to store them in a temperature-controlled, dry environment.  

Disposal of Standard Solutions & Chemical Reagents 

Safety Data Sheets can be found on the Stream Team Website: www.mostreamteam.org/datasheets.asp 

• All reagents should be placed in a container and disposed of after the monitoring event. Do not 
dispose of reagents by dumping them in the stream. Most, but not all, liquid standards and 
reagents can be safely disposed of by pouring them down a sink drain while flushing with ample 
cold water. 

• The test waste resulting from your DO test may, also, be poured down the drain. However, the 
nitrate reducing reagent in the nitrate kit contains cadmium. This element is present in very 
small quantities, but it is a heavy metal and is listed as hazardous material. It is recommended 
that the solution resulting from the nitrate tests be kept separate from other VWQM waste for 
disposal in an appropriate facility. Pour the nitrate waste in a cubitainer supplied by the 
Program or in a heavy plastic container, such as a well-rinsed bleach or antifreeze container. 
Do NOT put it in a milk jug or soda/water bottle, or leave out to evaporate. Label the container 
as “Stream Team Nitrate Waste.” If you do not, the lab at DNR’s Environmental Services 
Program (where waste returned to the VWQM Program is sent for processing) must treat the 
waste as if it contains a variety of chemicals, which is both time-consuming and expensive. 

• Please DO NOT put any waste materials in your waste container other than those generated 
from chemical tests performed by volunteer monitors. Adding other unrelated wastes (e.g., 
petroleum products) can be dangerous and will increase the time and handling costs for staff at 
DNR’s lab in order to properly dispose of the waste.  

• For those volunteers living in an area with household hazardous waste pick-ups, you may use 
that program for reagent disposal. Many schools and colleges have systems set up for the 
disposal of chemicals. 

• Please return expired nitrate reducing reagent and nitrate waste to the VWQM Program: 
A. Drop off nitrate waste at any Introductory, Level 1, or Level 2 workshop. 
B. Nitrate waste may be turned in to Department of Natural Resources or Missouri 

Department of Conservation regional offices. BE SURE to indicate to those at the front desk 
that you are with the Stream Team Program. Again, be sure to label any waste reagents as 
directed above. You may also return VWQM equipment you no longer use at the regional 
offices. 

C. You may also request a pre-paid shipping label to return your nitrate waste or unused 
VWQM equipment. To request a shipping label, contact Stream Team staff 
at Streamteam@mdc.mo.gov or at 1-800-781-1989. 

  

http://www.mostreamteam.org/datasheets.asp
mailto:Streamteam@mdc.mo.gov
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Sampling Procedures 

1. Do not collect chemical or invertebrate samples from disturbed areas. Do not collect chemical 
samples downstream from someone kicking up the sediment to monitor for invertebrates. Likewise, 
do not collect invertebrates from a riffle that others have just used to wade across the stream. 

2. Collect macroinvertebrate net sets by progressing in an upstream direction from one net set to the 
next. Sample areas with different current velocities, substrate types or varying amounts of aquatic 
plants or woody debris. This helps ensure that several different types of microhabitats are assessed. 
Collect each net set from an undisturbed portion of the riffle. 

3. Always use clean sample containers and equipment. Containers and equipment can be washed using 
non-phosphate soap and rinsing with tap water or deionized water (can be purchased from most 
grocery stores). Allow to air dry or dry with paper towels. Follow this procedure after each 
monitoring event. 

4. Rinse sample containers three times with sample water to be tested. This ensures an unaltered 
sample by rinsing out any residues that may be present from a previous sampling event. 

5. Face upstream (into the stream flow) when collecting samples for chemical testing. This prevents 
substances stirred up by your activities in the stream from altering the sample. The goal is to 
measure the impacts of land uses throughout the watershed, not the impact caused by the sampler 
wading into the stream. 

6. Collect samples upstream from bridge structures when possible. Bridges can have a variety of 
impacts on a stream, such as trash from passing vehicles. Also, petroleum or metal compounds from 
cars, or salt put on roads in the winter, can wash off bridges and affect monitoring results. Collecting 
samples upstream of the bridge gives more accurate data regarding watershed impacts as opposed 
to bridge-related impacts. 

7. Collect samples in the same manner and in the same place each time you monitor. One of the uses of 
the data is to evaluate trends over time. This requires data that can be compared from one sampling 
event to another. For instance, volunteers frequently ask if dissolved oxygen samples should be 
collected above or below a riffle, as this could impact the amount of oxygen present. The more 
critical factor is to collect the samples in the same place each sampling event and document the site 
information to ensure consistency. 

8. Collect water samples just below the surface of the water. Surface samples may not always be most 
representative of what is present in the water column. This is, however, the easiest way to collect a 
sample and helps ensure uniform sampling methods throughout the program. When comparing 
data from several volunteers within one watershed, uniform methods are essential if the 
comparisons are to be meaningful. 

9. When sampling at point source discharges, samples should be collected at least 100 yards to ¼ mile 
downstream of the facilities outfall. Discharge permits contain allowances for mixing zones below 
discharge pipes. This is an area where some parameters may exceed the permit limits due to the 
fact that they have not yet been evenly diluted by the stream flow. For your safety and to obtain 
accurate information, samples should be collected below the mixing zone. 

10. Follow all sampling procedures recommended by the manufacturer of the sampling equipment. 
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Volunteer Water Quality Monitoring 
FIELD CHECKLIST 

 
_______Volunteer Water Quality Monitoring training notebook (Intro, Level 1, etc.) 
_______Appropriate footwear (boots, waders, athletic shoes) 
 
Biological Monitoring 
_______Macroinvertebrate Data Sheet 
_______Kick net (500-micron mesh) 
_______Forceps 
_______Hand lens or magnifying glass 
_______Identification resources (Blue Bug Card, Key to River Life) 
_______*Paper/pen/pencil 
_______*Clipboard or other writing surface 
_______*White ice cube trays and/or large white tray 
_______*Squirt bottle(s)Sample vials and *70% ethyl alcohol for sample preservation (optional) 
 
Visual Survey and Chemical Monitoring 
_______Visual Survey Data Sheet 
_______Water Chemistry Data Sheet 
_______Thermometer 
_______Nitrate test kit 
_______Dissolved oxygen test kit 
_______Conductivity meter (calibrated within 12 hours of field use) 
_______pH meter (calibrated within 12 hours of field use) 
_______Turbidity Tube 
_______Other test kits (such as ammonia or phosphate, if available) 
_______Vinyl or disposable gloves 
_______Eye protection 
_______Cubitainer for waste 
_______*Spare batteries for meters 
_______*Stop watch or timer 
_______*Litter bag 
_______*Topographic map and/or county highway map of area to be monitored 
_______*Clipboard or other writing surface 
_______*Paper/pen/pencil 
 
Flow Measurements 
_______Stream Discharge  Data Sheet 
_______Float ball  (wiffle golf ball) 
_______100-foot long Measuring tape (marked in tenths of a foot) 
_______*Depth measurement rod (dowel rod marked in tenths of a foot) 
_______*Clipboard or other writing surface 
_______*Paper/pen/pencil 
_______*Metal pins or sticks 
_______*Stopwatch or timer 
 

*Not provided by the program. Volunteer provides.  
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Weather/Rainfall Information  
When we ask for rainfall data on Volunteer Water Quality Monitoring data sheets, we want the rainfall in that area 

the 7 days preceding your sampling event. There are various ways to obtain this information: 
 
Possible sources on Internet: 
 
waterdata.usgs.gov/mo/nwis/current/?type=precip&group_key=county_cd  
 
www.intellicast.com  
 
www.weather.com  
 
www.wunderground.com  
 
www.noaa.gov  
 
www.kait8.coAoril m  
 
www.kfvs12.com  
 
NOTE: For some weather sites you may have to provide the zip code of the town closest to your 
sampling site. If possible, use the zip code of a town in the same watershed as the stream you are 
sampling!  
 
If you know the town’s name, you can get the zip code from: www.usps.gov  
 
Other possible sources: 
 
Local airports 
Television or radio stations 
Local newspapers 
Local college or university 
Use a rain gauge 

______________________________________________ 
 
 
 
 
 
 

 

 

  

http://waterdata.usgs.gov/mo/nwis/current/?type=precip&group_key=county_cd
http://www.intellicast.com/
http://www.weather.com/
http://www.wunderground.com/
http://www.noaa.gov/
http://www.kfvs12.com/
http://www.usps.gov/
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EQUIPMENT SOURCES 
Missouri Volunteer Water Quality Monitoring Program 

June 2017  
 

NOTE: Items marked with an asterisk (*) on the next 2 pages indicate the basic equipment provided to all volunteers  
who have completed both the Introduction and Level 1 VWQM workshops. Prices cannot be kept current. 

 
Companies 

 
LaMotte Company Aquatic Research 

Instruments 
Capitol Scientific, Inc. Agathos Laboratories Lawrence Enterprises, Inc. Ben Meadows 

802 Washington Ave 620 Wellington Place 2500 Rutland Drive 900 Lafayette St.  
Suite 201 PO Box 344 401 S. Wright Road 

Chesterfield, MD 21620 Hope, ID 83836 Austin, TX 78758 Santa Clara, CA 95050 Seal Harbor, ME 04675 Janesville, WI 56546 
1-800-344-3100 1-800-320-9482 1-800-580-1167 1-888-699-0445 207-276-5746 1-800-241-6401 
Fax: 410-778-6394 Fax: 208- 264-5263 Fax: 512-836-1338 Fax: 408-246-5227 Fax: 207- 276-4058 Fax: 800-628-2068 
www.lamotte.com www.aquaticresearch.com www.capitolscientific.com www.agathoslabs.com www.watermonitoringequip.com www.benmeadows.com 
 
 
Chemical Analysis 
  

Item Company Catalog No. Description Price 

     
*Dissolved Oxygen Hach Company 1469-00 Test Kit, OX-2P Dissolved Oxygen $95.17 
*Conductivity Hach Company 95314-00 Pocket Pro Conductivity Tester $80.87 
*pH Hach Company 95310-00 Pocket Pro pH Tester $83.06 
*Thermometer Hach Company 26763-00 Pocket Celsius Thermometer (-5° to 45°C) $35.43 
*Nitrate LaMotte Company 3110-01 Nitrate Kit, NCR $87.89 
Ammonia Hach Company 58700-40 Pocket Colorimeter Ammonia II $534.43 
Phosphorus Hach Company 58700-06 Pocket Colorimeter Phosphate II $515.85 
Hardness Hach Company 1454-01 Test Kit 5-EP Hardness $35.83 
Alkalinity Hach Company 24443-01 Test Kit AL-AP Alkalinity $54.72 

http://www.lamotte.com/
http://www.aquaticresearch.com/
http://www.capitolscientific.com/
http://www.agathoslabs.com/
http://www.watermonitoringequip.com/
http://www.toolmark.net/
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Replacement Reagents  
  
Item Company Catalog No. Description Price 
     
Dissolved Oxygen Hach Company 981-99 DO 1 Reagent Powder Pillows pk/100 $22.39 
 Hach Company 982-99 DO 2 Reagent Powder Pillows pk/100 $22.39 
 Hach Company 987-99 DO 3 Reagent Powder Pillows pk/100 $22.39 
 Hach Company 24089-32 Sodium Thiosulfate STD 0.0109N $18.69 
Conductivity Standard Hach Company LZW9710.99 Sodium Chloride 1413 µs/cm, 250 mL $23.81 
pH  Hach Company 22835-49 Yellow pH 7.0 Buffer Solution, 500 mL $14.83 
 Hach Company 22836-49 Blue pH 10.0 Buffer Solution, 500 mL $14.83 
Nitrate LaMotte Company V-6278-H Mixed Acid Reagent, 60 mL $12.71 
 LaMotte Company V-6279-C Nitrate Reducing Reagent, 5g $12.03 
  

Additional Equipment and Resources Used by the Volunteer Water Quality Monitoring Program  
Item Company Price 
 

* Tubidity/Transparency Tube – NTU – 60 cm length 
 

Lawrence Enterprises, Inc. 
 

$39.95 
 
Tape Measure (100 ft, FEET & 10ths, not inches 

 
Ben Meadows (Cat. #122386) 

 
$18.30 

 
* Kick Net (without poles; 1 square meter; 500-micron  
mesh; hemmed sides to accept 1 1/8”-diameter poles; 
reinforced bottom seam) 

 
LaMotte Company (Cat. #123660 Ben Meadows) 
OR 
Aquatic Research Instruments (500-micron mesh, 
flat) 

 
$66.15 
 
$65.00 

 
Long-Handled Nets (EPA Standard “D” Net; 500-micron 
mesh) 

 
Aquatic Research Instrument 

 
$129.00 

 
Scintillation Vial Support Racks (24 place, 30 mm) 

 
Capitol Scientific, Inc. (Cat. #S7300) 

 
$58.43/ea; $146.08/case of 4 

 

 

The white pans used for sorting invertebrates can be purchased from photographic equipment suppliers. Ask for “development pans.” 
 
Aquatic Entomology. The Fishermen’s and Ecologist’s Illustrated Guide to Insects and Their Relatives. 1998. W. Patrick McCafferty. Jones and Bartlett 
Publishers, 40 Tall Pine Drive, Sudbury, MA 01776. Tel: 1-800-832-0034. $250.95 List Price. $170.79 from Barnes and Noble. 
 
The Streamkeeper’s Field Guide. 1999. Murdoch, T. and Martha Cheo with Kate O’Laughlin. The Adopt-A-Stream Foundation, 600 128th St. SE, Everett, WA 
98208. Tel: (425) 316-8592. Email: aasf@streamkeeper.org; Website: www.streamkeeper.org; $29.95 

mailto:aasf@streamkeeper.org;
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“Watershed View” Chapter Information 
The agencies listed below can provide you with: 

 

Maps & Map Information 
 

Topographic and other Maps 
United States Geological Survey  
Missouri Water Science Center 
Independence Road, MS-100 
Rolla, MO 65401 
(573) 308-3500 
Denver Customer Service (303) 202-4700 
($8.00 + $5.00 S&H out of Denver) 
www.usgs.gov/  

 

 
State and County Road Maps 

Missouri Atlas Gazatteer 
DeLorme 
P.O. Box 298 
Yarmouth, Maine 04096 
(207) 846-7000 
Check local library, books stores, or internet book sellers. 
If road names/numbers are wrong on the map, let us know. 

Missouri Department of Transportat   
General Services Division/Mapping & Grap  
Section 
P.O. Box 270 
Jefferson City, MO 65102-0270 
(573) 751-2825 
Printable County maps: 
www.modot.mo.gov/newsandinfo/CountyM   

 
Online Maps and Map Info 

www.mostreamteam.org/mapwelcome.asp www.communitycommons.org/groups/agsite/ 
www.digital-topo-maps.com  
www.mapsport.com.au 
www.nrcs.usda.gov  
www.esri.com  

www.terraserver.com/  
www.dnr.mo.gov/env/wpp/wpp-map-galler   
store.usgs.gov  

 
Land use maps and aerial photos 
U.S. Department of Agriculture’s Natur  
Resources Conservation Service (NRCS  
office in each county 

 

Land Ownership 
Contact your city or county assessor’s office to discover who owns land within your watershed. If your watershed contains 
publicly owned lands, like National Forests or state or local parks, you can contact the following agencies for more informa  
 

Public Lands 
Missouri Department of Conservation 
Contact the Regional Office 
(See map on page 5 of this Appendix) 
www.mdc.mo.gov  
 
U.S. Forest Service  
(USFS – Mark Twain National Forest) 
401 Fairgrounds Road 
Rolla, MO 65401 
(573) 364-4621 
www.fs.fed.us/  
 

Missouri Department of Natural Resourc  
Division of State Parks 
P.O. Box 176 
Jefferson City, MO 65102-0176 
(573) 751-2479 
1-800-334-6946 
www.mostateparks.com/  

http://www.usgs.gov/
http://www.modot.mo.gov/newsandinfo/CountyMaps.htm
http://www.mostreamteam.org/mapwelcome.asp
http://www.communitycommons.org/groups/agsite/
http://www.digital-topo-maps.com/
http://www.nrcs.usda.gov/
http://www.esri.com/
http://www.terraserver.com/
http://www.dnr.mo.gov/env/wpp/wpp-map-gallery.htm
http://store.usgs.gov/
http://www.mdc.mo.gov/
http://www.fs.fed.us/
http://www.mostateparks.com/
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Contact your local parks department for information about city and county parks. 
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Physical and Biological Information 
Physical and biological information can include data about climate, soils, geology and any fish or wildlife that 

occurs in your watershed. 
 
National 
United States Geological Survey  
Missouri Water Science Center 
1400 Independence Road, MS-100 
Rolla, MO 65401-2602 
(573) 308-3664 
mo.water.usgs.gov/  
www.usgs.gov/  
 
The United States Geological Survey measures 
flow and tests water quality at nearly 100 
locations in Missouri. They also collect water-
use data throughout the state and have all types 
of mapping information.  
For Real-Time Water Data, Stage &  
Streamflow Data go to: 
water.usgs.gov/waterwatch/  

Natural Resources Conservation Service of the U.S. 
Department of Agriculture 
State Conservationist 
601 Business Loop 70 West 
Parkade Center, Suite 250 
Columbia, MO 65203 
(573) 876-0900 
Missouri website: 
www.mo.nrcs.usda.gov/contact/  
National website: 
www.nrcs.usda.gov/  
 
The NRCS supplies soil maps and aerial 
photograph maps of your watershed. They can 
also provide information on geology, land use and 
other topics of interest. 

 
Weather Information 
For local weather information, including daily 
rainfall: 
www.noaa.gov  
www.weather.com  
www.weatherunderground.com  
www.kait8.com  
www.kfvs12.com  
waterdata.usgs.gov/nwis  
intellicast.com  
 

NOTE: For some weather sites you will need the 
zip code of the town closest to your sampling site. 
If you know the town name, get zip code from 
www.usps.gov.  
 
 

State 
Missouri Department of Conservation 
2901 West Truman Blvd. 
P.O. Box 180 
Jefferson City, MO 65102-0180 
(573) 751-4115 
mdc.mo.gov/  

Missouri Department of Natural Resources 
Lewis and Clark Bldg.  
1101 Riverside Drive 
P.O. Box 176 
Jefferson City, MO 65102-0176 
1-800-361-4827 
www.dnr.mo.gov/  

Local 
 Electric utility companies, especially those that provide hydroelectric power, often have 

information on fish and wildlife populations. 
 Sewage treatment plant operators typically monitor water quality downstream of their discharges. 
 City or county public works departments can provide information about water quality, domestic 

water use, storm drains and sewage treatment systems. 

http://mo.water.usgs.gov/
http://www.usgs.gov/
http://water.usgs.gov/waterwatch/
http://www.mo.nrcs.usda.gov/contact/
http://www.nrcs.usda.gov/
http://www.noaa.gov/
http://www.weather.com/
http://www.weatherunderground.com/
http://www.kait8.com/
http://www.kfvs12.com/
http://waterdata.usgs.gov/nwis
http://intellicast.com/
http://www.usps.gov/
http://mdc.mo.gov/
http://www.dnr.mo.gov/
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Political, Regulatory and Other Information 
Government agencies can tell you which laws, policies and regulations are working to protect watersheds 

and their inhabitants 
National 
U.S. Environmental Protection Agency  
Office of Wetlands, Oceans and Watersheds 
1200 Pennsylvania Ave., NW (4501T) 
Washington, DC 20460 
(202) 566-1300 
www.epa.gov/OWOW  

The EPA Office of Wetlands, Oceans and Watersheds (OWOW) provides a wealth of information on 
watershed partnerships, water quality monitoring and the watershed approach to resource management. 

 
U.S. Environmental Protection Agency, Region 7 
901 N. 5th Street 
Kansas City, KS 66101 
(913) 551-7003 or 1-800-223-0425 
www.epa.gov/region7/  

The Water Quality Protection Division of the EPA issues National Pollutant Discharge Elimination System 
(NPDES) permits, and the Water Enforcement Branch ensures that all discharges are in compliance with 
NPDES permits. To learn more about federal NPDES permits in general, call the EPA Region 7 office. To 
learn about these permits in Missouri (where they are called “State Operating Permits”) contact the 
Department of Natural Resources’ Water Protection and Soil Conservation Division (address on next page) 
or the DNR Regional Office for your area (see map on Page 4 of this Appendix). Knowing the location of 
State Operating Permit sites within your watershed will help you better assess water quality and potential 
point source pollution. 

U.S. Environmental Protection Agency 
Surf Your Watershed Site and other watershed-related sites 
cfpub.epa.gov/surf/locate/index.cfm and water.epa.gov/resource_performance/planning/ provides 
information on NPDES discharge permits nationwide.  
For information on environmental justice, see the EPA website,  
www.epa.gov/environmentaljustice/  
 
Know Your Watershed 
Conservation Technology Information Center (CTIC) 
1220 Potter Drive, Suite 170 
West Lafayette, IN 47906 
(765) 494-9555; FAX: (765) 494-5969  
Email: ctic@ctic.purdue.edu  
www.ctic.purdue.edu  

CTIC publishes several brochures and videos about building watershed partnerships and understanding 
watersheds. They also have a website with links to the National Watershed Network and the National 
Watershed Library. 

U.S. Fish and Wildlife Service 
101 Park DeVille Drive, Suite A 
Columbia, MO 65203-0007 
(573) 234-2132; FAX: (573) 234-2181 
Region 3 Web page: www.fws.gov/midwest/ -- Click on the State of Missouri on the map to get Missouri 
information. 

Have authority over federally “listed” species (e.g.., endangered); manage federal refuges (e.g., Squaw 
Creek) and fish hatcheries (e.g., Neosho); and more. 

 

http://www.epa.gov/OWOW
http://www.epa.gov/region7/
http://cfpub.epa.gov/surf/locate/index.cfm
http://water.epa.gov/resource_performance/planning/
http://www.epa.gov/environmentaljustice/
mailto:ctic@ctic.purdue.edu
http://www.ctic.purdue.edu/
http://www.fws.gov/midwest/
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Political, Regulatory and Other Information 
(continued) 

 

State 
Missouri Department of Natural Resources 
P.O. Box 176 
Jefferson City, MO 65102-0176 
(573) 751-3443 or toll-free 1-800-361-4827  
Website: www.dnr.mo.gov  

Regulatory agency in Missouri with authority over water, air, solid waste, environmental 
hazardous waste, and mining. DNR also has responsibility for parks, energy, and geology & land 
survey. 

 
Water Protection Program 
(573) 751-1300  
Website: www.dnr.mo.gov/env/wpp/index.html 

Division of State Parks 
1-800-334-6946 
Email: moparks@dnr.mo.gov  
Website: www.mostateparks.com/ 

 

Missouri Department of Conservation 
2901 West Truman Blvd. 
P.O. Box 180 
Jefferson City, MO 65102-0180 
(573) 751-4115 (if you know the person’s extension number, use 573-522-4115 and the 4-digit extension) 
Website: mdc.mo.gov/  
 Agency mandated to protect and manage the fish, forest and wildlife resources of the state. 
 
Conservation Federation of Missouri (the MO Chapter of the National Wildlife Federation) 
728 West Main 
Jefferson City, Missouri 65101 
 (573) 634-2322 or toll-free 1-800-575-2322; FAX: 573-634-8205 
Email: confedmo@socket.net  
Website: www.confedmo.org  
 
Missouri Watershed Information Network (MoWIN) 
205 Agricultural Engineering Building 
Columbia, MO 65211-5200 
(573) 882-0085 or toll-free (in Missouri only) 1-877- H2O-SHED (426-7433); FAX: (573) 884-5650 
Email: mowin@missouri.edu  
Website: www.mowin.org/ 
 
 

 
 
 
 
 
 
 
 

http://www.dnr.mo.gov/
http://www.dnr.mo.gov/env/wpp/index.html
mailto:moparks@dnr.mo.gov
http://www.mostateparks.com/
http://mdc.mo.gov/
mailto:confedmo@socket.net
http://www.confedmo.org/
mailto:mowin@missouri.edu
http://www.mowin.org/
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Political, Regulatory and Other Information 
(continued) 

 

Local 
County Soil and Water Conservation Districts (SWCDs) can provide information on local efforts to 
reduce both soil erosion and agriculture-related water pollution. The Soil and Water Conservation 
Program within DNR can provide contact information on local SWCDs.  
 
Call (573) 751-4932, or click on the individual county in the map available at:  
www.swcd.mo.gov/ 
 
City and county planning/zoning departments will provide information on zoning ordinances. They can 
tell you which areas within your watershed are zoned for commercial, industrial or residential 
development. 
 
Local environmental and civic organizations may already be working in your area to protect aquatic 
habitats. They can assist you in forming watershed partnerships.  
 
 
 
 
 
 
 
 
  

http://www.swcd.mo.gov/
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MISSOURI  
VOLUNTEER WATER QUALITY MONITORING PROGRAM 

 
SUMMARY OF PARTICIPANT EXPECTATIONS 

 
 
1) Monitors will make safety a first priority when engaging in data collection activities. 
 
2) Volunteers will enter private property only with the landowner’s permission. 
 
3) Participants will submit monitoring data and Missouri STREAM TEAM Activity Reports in a 

timely fashion. If a monitor chooses not to submit data, they will at least submit Activity 
Reports to indicate they are using the information and equipment to benefit the resource. 

 
4) If a monitor chooses to no longer participate in the program, they will return all equipment 

and supplies to the Program so they may be put to use by another volunteer. 
 
5) Participants will foster cooperative partnerships within watersheds to resolve resource issues 

not carelessly place blame or “point fingers” at others. The Program’s goal is to create 
alliances in local communities, not adversarial relationships. 

 
6) Participants will try to see all points of view on water resource issues and recognize that 

waters in Missouri serve many purposes, some of which may appear to conflict. 
 
7) Volunteers will continue to educate themselves about water resources and share the 

knowledge they gain with others. 
 
8) Monitors will gather information as accurately as possible, whether they are collecting water 

quality data or researching a water issue. 
 
9) Participants will examine their own behavior and minimize negative impacts on water 

resources. 
 
10) All program participants will continue to enjoy and appreciate the extraordinary water 

resources of the State of Missouri!  
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LETTER OF AGREEMENT 
Please print legibly 

 

The individual named below has been trained at the Level 1 level and may request equipment to 
conduct chemical monitoring after submitting a visual survey. In exchange for equipment and 
training, the named person agrees to: 
 

1. Become familiar with the monitoring equipment and learn the sampling techniques. 

2. Share information received during training with other members of their Stream Team 
or group who did not attend the workshop. (Note, in order for Team members to 
submit data under their name, they must have attended the appropriate VWQM 
workshop.) 

3. Survey on a periodic basis the reach and/or watershed of the adopted stream and 
identify land use, riparian corridor conditions, and point sources and nonpoint sources 
of pollution. 

4. Conduct visual stream survey and biological monitoring twice per year (early spring 
and early fall), and chemical and physical monitoring on a quarterly basis, weather 
permitting. 

5. Submit data to the MO Dept. of Natural Resources, Water Protection Program, 
WQMA Section, P.O. Box 176, Jefferson City, MO 65102-0176. 

6. Return the equipment to the Volunteer Water Quality Monitoring Program if 
the individual, Stream Team, or group stops monitoring or participating in the 
program.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In consideration of the foregoing, I do hereby agree to the stipulations placed forth in this 
document. I will fulfill this agreement to the best of my ability and if I am no longer able  
to meet the requirements placed upon me herin, I will send notification and return all 
equipment to the Volunteer Water Quality Monitoring Program.  
 

Name (please print): _________________________________________________________ 

Signature: _________________________________________________________________  

Date: _____________________________________________________________________ 

 

If a volunteer is under 18 years of age, a parent or adult sponsor must sign this agreement. 
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STREAM DISCHARGE DATA SHEET
Please check the box next to the “Site #” if this is a new site and please be sure to attach a map. (PLEASE PRINT)
  Site # ________ Stream _____________________________________________________ County ____________________
Site Location ___________________________________________________________________________________________
Date ____/____/____ Time (military time) ____________ Rainfall (inches in last 7 days) ____________ Water Temp. (°C) ___________
Trained Data Submitter (responsible volunteer) _______________________________________ Stream Team Number ___________
Participants  ____________________________________________________________________________________________

Step 1b: Determine stream cross-sectional area.  The first step in determining cross-sectional area is to measure and calcu-
late the average stream depth.  In the table below, for streams less than 20 feet wide, record depth measurements at every foot. 
For streams greater than 20 feet wide, record depth measurements every two feet. The depth must be measured in tenths of a 
foot (e.g. 1.7 feet equals one foot and seven tenths). DO NOT MEASURE DEPTH IN INCHES.

Step 2: Determine the average velocity for the stream.  For a stream less than ten feet in width, select three points in the 
stream approximately equal distances apart for velocity measurements. For streams greater than ten feet in width, no fewer 
than four velocity measurements should be taken at approximately equal distances across the stream. For example, if the stream 
were eight feet wide, then velocity measurements would be taken at approximately two foot intervals across the stream in order 
to derive three measurements. If the stream were sixteen feet across, then velocity measurements would be taken at 
approximately three foot intervals across the stream in order to derive four measurements. This method of measuring the stream 
velocity will insure that velocity measurements are recorded for the slow and fast portions of the stream.

Once you have determined the number of velocity float trials you need to complete, measure the water’s surface velocity in the 
following manner. Select two points located equal distance upstream and downstream from the tape measure you 
have stretched across the stream. Determine the distance between these two points and record this value (in feet) in 
the Distance Box on the back of this page. Count the number of seconds it takes a mutually buoyant object (such as 
a wiffle practice golf ball) to float this distance. Record this time (in seconds) in the table on the back of this page for 
each float trial you complete.

Step 1a: Determine stream width. Select a section of stream that is relatively straight, free from large objects such as logs or 
large boulders, with a noticeable current, and with a depth as uniform as possible. Stretch the tape measure 
provided by the program across the stream. The “0” point should be anchored at the wetted edge of the 
stream. The end of the tape measure should be anchored at the opposite end so that it is taut and even with 
the other wetted edge.

Instructions for Calculation of Stream Discharge (Flow)

If discharge is unmeasurable due to conditions, please indicate: Flow too low to measure   Flow too high to measure
For reporting USGS gage value (special cases only):     USGS gage # _____________________ at _________ CFS

       

Record Depth at 1-Foot Intervals
Interval 
Number

Depth in 
Feet

Interval 
Number

Depth in 
Feet

Interval 
Number

Depth in 
Feet

1 11 21

2 12 22

3 13 23

4 14 24

5 15 25

6 16 26

7 17 27

8 18 28

9 19 29

10 20 30

Sum Sum Sum

Page 1Volunteer Monitoring - 07/17

Stream Width
(Feet)

The average depth is calculated by dividing the sum of the depth 
measurements by the number of intervals at which measurments 
were taken. 

Sum of Depths
(Feet)

Number of 
Intervals

Average Depth
(Feet)

÷ =

The final step in calculating the cross-sectional area is to muliply 
the average depth (in feet) by the stream width (in feet) at the 
point where the tape measure is stretched across the stream.

Average Depths
(Feet)

Stream Width
(Feet)

Cross Sectional
Area (Feet)²

x =



Water in the stream does not all travel at the same speed. Water near the bottom travels slower than water at the surface 
because of friction (or drag) on the stream bottom. When calculating stream discharge, the water’s velocity for the entire 
depth (surface to bottom) needs to be determined. Therefore, you must multiply the average surface velocity (from 
above) by a correction factor to make it represent the water velocity of the entire stream depth.  

Choose the correction factor that best describes the bottom of your stream and multiply it by the average surface 
velocity to calculate the corrected average stream velocity.

Stream Bottom Type:  Rough, loose rocks or coarse gravel: correction value = 0.8
    Smooth, mud, sand, or bedrock: correction value = 0.9

Step 3: Calculate the stream discharge.  Multiply the cross-sectional area (Feet)² from Step 1 by the corrected 
average stream velocity (Feet/Second) from Step 2.

Fish Present (Please Mark) Yes  or No
PLEASE KEEP A COPY AND SEND ORIGINAL DATA TO:  VWQM Coordinator
        Water Protection Program

Department of Natural Resources
PO Box 176
Jefferson City, MO 65102-0176 

Page 2

Velocity Float Trials
Trial

 Number
Time 

(Seconds)
1
2
3
4
5
6
7
8
9
10

Sum

Distance Box

Distance Floated (in Feet)

Correction Value Average Surface Velocity 
(Feet per Second)

Corrected Average Stream Velocity
(Feet per Second)

x =

Cross-Sectional Area
(Feet)²

Corrected Average Stream Velocity
(Feet per Second)

Stream Discharge
(Feet)³ per Second or

Cubic Feet per Second (CFS)

x =

The next step in calculating the surface velocity is to determine the average float time.  
Average float time is equal to the sum of the float times (in seconds) divided by the 
number of float trials.

Sum of Float Times
(Seconds)

Number of Trials Average Float Time
(Seconds)

÷ =

The final step is to divide the distance floated (from the Distance Box at top) by the 
average float time.  

Distance Floated
(Feet)

Average Float Time
(Seconds)

Average Surface Velocity
(Feet per Second)

÷ =

Volunteer Monitoring - 07/17



Score

After entering the number(#) 
of organisms collected, circle 
the number below for every 
type of organism collected.  
Add the numbers circled 
and record the totals as your 
Water Quality Rating.  

Circle Types Present
3
3
3
3
3
3
3

Circle Types Present
2
2
2
2
2
2
2
2
2
2
2

Circle Types Present
1
1
1
1
1
1

Invertebrate Type
Habitat type

Net Type (circle type) 

Time Spent Picking
(Minutes picking x 

number of people picking)

Sensitive
Caddisfly Larvae
Hellgrammites
Mayfly Nymphs
Gilled Snails (right)
Riffle Beetles
Stonefly Nymphs
Water Penny Larvae
Somewhat Tolerant

Other Beetle Larvae
Clams/Mussels
Crane Fly Larvae
Crayfish
Dragonfly Nymphs
Damselfly Nymphs
Scuds
Sowbugs
Fishfly Larvae
Alderfly Larvae
Watersnipe Fly

Tolerant
Aquatic Worms
Black Fly Larvae
Leeches
Midge Larvae
Pouch Snails (left)
Other Snails (flat)

       < 12 = Poor                      12-17 = Fair                 18-23 = Good              >23 = Excellent Water Quality Rating ______

MACROINVERTEBRATE DATA SHEET
Please check the box next to the “Site #” if this is a new site and please be sure to attach a map. (PLEASE PRINT)
  Site # ________ Stream _________________________________________________ County ___________________
Site Location ______________________________________________________________________________________
Date ____/____/____ Time (military time) ___________ Rainfall (inches in last 7 days) ___________ Water Temp. (°C) ________
Trained Data Submitter (responsible volunteer) ___________________________________ Stream Team Number __________
Participants  _______________________________________________________________________________________

Net Set #1

Kick Net or D-Net

min. picking _____

 # people    _____

= total min.   _____

# of Organisms

# of Organisms

# of Organisms

Net Set #2

Kick Net or D-Net

min. picking _____

 # people    _____

= total min.   _____

# of Organisms

# of Organisms

# of Organisms

Net Set #3

Kick Net or D-Net

min. picking _____

 # people    _____

= total min.   _____

# of Organisms

# of Organisms

# of Organisms

Comments (mention any changes from your usual readings) __________________________________________________________
________________________________________________________________________________________________________
________________________________________________________________________________________________________ 

Fish Present (Please Mark) Yes or No

Volunteer Monitoring - 12/15



Instructions for Biological Monitoring
 ¾ Collect three net sets of invertebrates from three different microhabitats. This ensures a more complete picture of what lives in 

your stream and more accurately reflects health. Adequate sampling requires two people and the use of a kick net. If sampling 
by yourself, a D-frame net may be needed.

 ¾ If possible, take all three net sets from different areas within a stable riffle. Microhabitats to sample include differences in: rock 
size, flow, leaf packs and emergent vegetation.

 ¾ Be sure to note which type of net you use to sample: kick net or D-frame net. 

 ¾ Always work in an upstream direction so sampling activities do not disturb portions of the riffle to be sampled later. 

 ¾ If,  and only if, you do not have enough riffle habitat with in your 300 ft. sampling site to collect three net sets, you may also 
want to sample alternative microhabitats.

 { Prioritize sampling of habitat types as follows:
 y Riffle
 y Root mat
 y Snags
 y Non-flow

 { Whatever habitats you decide to sample at your site (e.g., two riffle net sets and one root mat), always sample those 
same three habitats at the site every time you sample there and list the habitat type for each sample. This will ensure 
that the data you collect remains consistent over time.

Sampling Streams With Riffles

Adequate sampling requires two people, one to hold the net and the other to dislodge invertebrates from the substrate.
1. Place the net in the riffle facing upstream, and tilt it enough to provide a “pocket.”
2. Ensure the bottom of the net is on the stream bottom leaving no room between the net and the substrate. This prevents 

organisms from washing under the net.
3. Rub all large stones in the 3-foot by 3-foot (3’x3’) area immediately upstream of the net to dislodge invertebrates and 

wash them into the net.
4. “Dance and Kick” with your feet in the 3’x3’ area until you have disturbed all the substrate 3 inches to 6 inches deep to 

dislodge the invertebrates into the net.

Streams Without Riffles (or without riffles large enough for 3 net sets)

Sample Collection from Root Mats - Adequate sampling requires two people
1. Have one person place the side of the kick net against the bank on the downstream side of the root mat.
2. Make sure that the net is anchored to the stream bed.
3. The other person will then kick the root mat in a swirling motion with one foot to create a circular current in order to 

dislodge the invertebrates from the root mat. The circular motion of the sampler’s foot will drive the invertebrates into  
the net, even if there is no current.

Sample Collection from Snags - Adequate sampling requires two people.
1. Have one person hold the net horizontal position about 6-12 inches under the water.
2. The 2nd volunteer will remove the snag from the water. When removing the snag from the water pull the snag out of 

the water quickly. If the snag is removed too slowly, the invertebrates may swim off.
3. Brush the snag down with a brush above the net to dislodge invertebrates.
4. Sample approximately 3-5 snags for one net set.

Sample non-flow areas in the same manner as a riffle, collecting three separate samples. However, the sampler will need to use a 
swirling motion with the foot to create a current to move debris into the net. Although this habitat can be sampled using a kick net, 
it is easier with a D-frame net. If using a D-frame net, you will need to disturb the substrate and sweep the net in a circular motion 
over the disturbed substrate to collect the organisms. Be sure to run two passes with the D-frame net to equal one net set.

PLEASE KEEP A COPY AND SEND ORIGINAL DATA TO:             
Stream Team Coordinator/Water Protection Program
Department of Natural Resources
P.O. Box 176

Volunteer Monitoring - 12/15                                                      Jefferson City, MO 65102-0176



*1.   Floodplain land use     industrial _______%     commercial _______%     residential _______%      
pasture/hayfields _______%     row crops _______%     woods _______%
other (specify) _________________________________________________________%

*2.   Riparian cover     trees _______%     grasses or weeds _______%     bare ground _______%
  parking lots/streets _______%     buildings _______%     
 other (specify) _________________________________________________________%

*3.  Streambank conditions     trees _______%     grasses or weeds _______%     bare ground _______%     
bedrock _______%     pavement/riprap _______%
other (specify) _________________________________________________________%

*4.  Bed composition of riffle (or, if alternative habitat, check box q)     silt or mud ______%      
sand ______%    gravel ______%   cobble (2-10”) ______%   boulder (>10”) ______%    bedrock ______%

5.   Percent embeddedness of cobble substrate = _____ + _____ + _____ + _____ + _____ = _____ / 5 = ____%

qCobble substrate not present at site
6.   Signs of human use __________________________________________________________________

___________________________________________________________________________________
7.   Algae

What percent of stream bottom is covered by visible algae? ______%
Of the algae observed what percentage is:
(a) close-growing ______% + (b) filamentous (strands over 2” long) ______% = 100 %
(The sum of 7a and 7b should equal 100%)

8.   Water Color (describe) _________________________________________________________________
9.   Water Odor (describe) _________________________________________________________________

10.   Weather Conditions (cloud cover) ________________________________________________________
11.   Comments _________________________________________________________________________

___________________________________________________________________________________
___________________________________________________________________________________

12.   Fish Present (Please mark) Yes q or qNo

*Items 1 thru 4 must total 100%

PLEASE KEEP A COPY AND SEND ORIGINAL DATA TO: Stream Team Coordinator
Water Protection Program
Department of Natural Resources
P.O. Box 176
Jefferson City, MO 65102-0176

Volunteer Monitoring - 12/15

VISUAL SURVEY DATA SHEET
Please check the box next to the “Site #” if this is a new site and please be sure to attach a map. (PLEASE PRINT)
  Site # ________ Stream _________________________________________________ County ___________________
Site Location ______________________________________________________________________________________
Date ____/____/____Time (military time) ___________ Rainfall (inches in last 7 days) ___________ Water Temp. (°C) ________
Trained Data Submitter (responsible volunteer) ___________________________________ Stream Team Number __________
Participants  _______________________________________________________________________________________



VISUAL STREAM SURVEY SHEET INSTRUCTIONS

The purpose of the visual survey is to determine if there are any obvious water pollution problems on the stream and to 
characterize the riparian environment though which the steam flows. If thoroughly done, the watershed map should pro-
vide good guidance on which segment of your stream should be concentrated on in your visual survey. This data sheet 
has been developed to help you collect information during the visual survey of your 300 foot monitoring site. You are 
encouraged to fill out all of the data sheet items and any additional notes you feel help describe the stream and riparian 
corridor.  

Data Sheet Items
Site Number.  You must designate this number. It becomes very important if you choose to monitor more than one site.  
Number your sites chronologically as you choose them.
Stream and County.  List the name of the stream as it appears on your map (e.g., a USGS topographic map). Locating 
your site on a map also ensures you record the appropriate county.
Site Description.  This refers to a verbal description. Verbally describe where you are on the stream using street or 
highway names, bridges, approximate distances from landmarks, etc. Please be consistent and use the same verbal 
description for the same site (e.g., 100 feet upstream of Hwy. P bridge).
Date and Time.  Please use military time (e.g., 9:00 a.m. is 0900, or 2:45 p.m. is 1445).
Rainfall.  Enter the amount of rainfall received in inches in the past 7 days.
Water Temperature.  0°-34° C is within the normal range

Be sure to read water temperature while the thermometer is submerged and shaded.
Trained Data Submitter.  List the name of the person assuming responsibility for these data.
Stream Team Number.  Enter the Stream Team number for the Trained Data Submitter. 
Participants.  List the names of all other volunteers.

1. Flood Plain Use.  List the dominant land uses adjoining the stream. Bluff to bluff, estimate the percentage.
2. Riparian Cover.  For the purposes of this data sheet, the riparian zone is the area extending back from the top of 

each streambank for a distance of 100 feet. Estimate the percentage of this area that is covered by the various cat-
egories listed.  

3. Streambank Conditions.  The streambank is the area of the land that rises from the streambed and reaches a crest.  
Such crests are more noticeable when looking at the outside bend of a stream meander. Estimate the percentage of 
the area of the streambank that is covered by the categories listed.  

4. Bed Composition of Riffle.  A riffle is an area of shallow, rapid flowing water within a stream. If your stream site 
contains a riffle, estimate the percentage of streambed within the riffle that is covered by the various sized sediments 
listed. If you do not have a riffle, check the box and describe alternative habitat substrate.

5. Percent Embeddedness of Cobble Substrate.  Estimate the percentage (0-100%) of the surface area of the cobble 
substrate embedded in the sediment or sand. Randomly pick up five rocks between 2”-10” in size from the riffle and 
estimate the percentage each rock is embedded. Sum the 5 percentages and divide by 5 to get an average. If cobble 
is not present, then place a check in the box. Be sure not to choose rocks from areas where you will be sampling               
macroinvertebrates.  

6. Signs of Human Use.  Note any signs of human use in the area along the stream (e.g., pull-offs or dirt roads for 
cars, footpaths, food and drink containers, campfires, fishing equipment, etc.).

7. Algae.  Estimate the percentage of the stream bottom covered by visible algae. Of the total algal cover, what percent 
is: (a) close-growing? (b) filamentous? Remember that (a) + (b) should total 100%.

8. Water Color.  Collect a sample of water using a clear plastic container and describe the water color (e.g., clear, 
brown, green, milky, oily sheen, etc.).

9. Water Odor.  Take a whiff of the water from your plastic container. If any odor is present, please describe (e.g., 
sewage odor, chemical odor, petroleum odor, rotten egg odor, musty odor, organic odor, no perceptible odor, etc.).

10. Weather Conditions.  Please describe the cloud cover (e.g., sunny, partly cloudy, etc.).
11. Comments.  List anything else not covered on the data sheet such as pipes, drainage ditches, and any changes in 

conditions since the last survey.
12. Fish Present.  Mark “Yes” or “No.”



Calibration and/or 
Expiration Date

 Sodium Chloride Standard 
Expiration Date:

WATER CHEMISTRY DATA SHEET
Please check the box next to the “Site #” if this is a new site and please be sure to attach a map. (PLEASE PRINT)
 Site # ________ Stream _________________________________________________ County ___________________
Site Location ______________________________________________________________________________________
Date ____/____/____ Time (military time) ___________ Rainfall (inches in last 7 days) ___________ Water Temp. (°C) ________
Trained Data Submitter (responsible volunteer) ___________________________________ Stream Team Number __________
Participants  _______________________________________________________________________________________

Comments (mention any changes from your usual readings) __________________________________________________
_________________________________________________________________________________________
_________________________________________________________________________________________
Fish Present (Please Mark) Yes  or No
PLEASE KEEP A COPY AND SEND ORIGINAL DATA TO:  Stream Team Coordinator/Water Protection Program

  Department of Natural Resources
  PO Box 176
  Jefferson City, MO 65102-0176

Volunteer Monitoring - 05/17

Kit Type Used:
(Please circle) Measurement

Weather Conditions (cloud cover)

NO3 - N (mg/L) - Nitrate
please circle kit type used →

LaMotte - NCR
Hach - NI-11
Hach - Pocket Colorimeter

Mixed Acid
Expiration Date:

Nitrate Reducing Reagent
Expiration Date:

Air Temperature (°C)
Water Temperature (°C)
Dissolved O2 (mg/L) DO #1

Expiration Date:

DO #2
Expiration Date:

DO #3
Expiration Date:

Sodium Thiosulfate
Expiration Date: 

Dissolved O2 % Saturation
pH Date Calibrated:

pH 7.0 Solution
Expiration Date:

pH 10.0 Solution
Expiration Date: 

Conductivity (µS/cm) Date Calibrated:

Turbidity (NTU)
Chlorides (mg/L) High Range Chlorides

Low Range Chlorides

Hardness (mg/L)
Alkalinity (mg/L)
PO4 (mg/L)
please circle kit type used →

Hach - Pocket Colorimeter
Hach - AccuVac

NH3 - N (mg/L) - Ammonia
please circle kit type used →

Hach - NI-8
Hach Cube, Ammonia
Hach - Pocket Colorimeter
Hach - AccuVac

Other Parameter (list) Write in kit type and model #

NO3 - N (mg/L) - Nitrate
please circle kit type used →

LaMonte - NCR
Hach - NI-11
Hach - Pocket Colorimeter

Quantab Titration Strip 
Expiration Date:

PhosVer3
Expiration Date:

Ammonia Salicylate
Expiration Date:

Ammonia Cyanurate
Expiration Date:



Acceptable Ranges for Chemical Parameters

Certain water quality measurements usually tend to fall within a well-defined range. Values outside this range are due to unusual water 
quality conditions or analyst error. If any of your water quality measurements fall outside the following range it may be unusual for 
that stream, so please make two more measurements of that water quality parameter and report all three measurements on the data 
sheet.

Nitrate (NO3-N) Nitrogen
An unusual reading for most streams is one greater than 2mg/L. If the sampling site is less than 2 miles downstream
of a wastewater treatment plant discharge, and unusual reading would be one greater than 10 mg/L.  

 1.  The nitrate reducing agent (white powder in brown bottle) has a short shelf life. Be sure to check the expiration date on
the label. If the reagent is expired, or becomes clumpy or gray, do not use and call for a replacement. 
2.  Containerize all nitrate waste separately in a cubitainer or heavy walled container and label it nitrate waste. Do NOT mix with 
any other chemical waste.

Water Temperature 0°-34° C is within the normal range
Be sure to read water temperature while the thermometer is submerged and shaded.

Dissolved Oxygen 5-15 mg/L is within the normal range

Troubleshooting procedure for an unusual DO reading:
1.  Check the dates on the packaged chemicals. If expired, do not use. Please call 1-800-781-1989 (Stream Team voicemail) to 
request replacement chemicals or visit www.mostreamteam.org/datasheets.asp.
2.  If chemicals are not expired, repeat the procedure with the following considerations:
• Be sure to rinse all glassware 3 times in the stream water prior to collecting another sample.
• It is critical that no air bubbles are in the bottle in steps 2 and 3. If there are bubbles, discard the sample and start over. 
 HINT: Over fill the bottle in step #1 prior to stoppering the bottle.
• If the second result is not within 1 mg/L of the first result, repeat the procedure a third time and report all three readings on your 

Water Chemistry Data Sheet. 

Dissolved Oxygen % Saturation
Use your water temperature and dissolved oxygen reading and determine % saturation using the pink chart in your notebook.

pH 6.0-9.0 Standard units is within the normal range.  
1.  Always perform a two-point calibration of the pH meter to 7.00 with the yellow Buffer Solution, pH + 0.02,  and 10.01 with the 
blue Buffer Solution, pH + 0.02 prior to each sampling event (within 12 hours).  Before calibrating, you may want to soak the meter 
(no deeper than the cap line) over night in the buffer solution or tap water to ensure the bulb is hydrated and to remove any white 
residue from built up potassium chloride.  
2.  To calibrate, follow the instructions enclosed with your pH meter.  
• Do not re-use calibration solutions.  
• Dispose of the calibration solutions down a drain while flushing throroughly with cold water.

Conductivity
1.  Always calibrate the conductivity meter with the Sodium Chloride Standard Solution prior to each sampling event (within 12 
hours). It should be calibrated to read the value specified on the Sodium Chloride Standard Solution bottle. Do not re-use 
calibration solution. Dispose of the calibration solution down a drain while flushing thoroughly with water.
2.  After calibration, turn the meter off and rinse the probes.  

Turbidity
When analyzing water for turbidity, be sure to read the sample immediately. If the turbidity tube is full and you can distinguish the 
black and white pattern on the bottom, record < 10 NTUs.

Do not use any of the multipliers mentioned at the end of the directions found in the chemical kits. 

Please notify us if you need more chemicals for your kits.  

*Remember to containerize your nitrate waste in a cubitainer or heavy walled container separately from 
your other chemical waste. Return all nitrate waste to Stream Team staff, regional DNR office, or 

regional MDC office.



Stream Team Number_______________________________ 

Team Name________________________________________

Your Name________________________________________

Shipping Address (no PO Box please) 
Is this a business address?  Yes    No
_____________________________________________________

_____________________________________________________

_____________________________________________________

Missouri Stream Team Activity Report
Home Phone (_________)____________-__________________ 

Work Phone (_________)____________-__________________

Email_______________________________________________

Contact Person for Team______________________________
Is there a change in Contact Person? Yes No
Is there a change in Contact Person address? Yes No
If yes, new address___________________________________

_____________________________________________________

Mail this Activity Report to:
MISSOURI STREAM TEAM
PO BOX 180
JEFFERSON CITY MO 65102-0180

We welcome
your activity photos.

They may be published in our 
newsletter or annual report.

Thank you!

6/5/2017

Stream Team Activity List
Activity Code Measurement

Adopt-An-Access AAA New access adopted

Advocacy on stream issue ADV Number of events

Article written for newspaper ART Number of articles

Assisted MDC fish stocking FIS Number of events

Award received AWA Number of awards

Education project EDU Number of events

Forestkeepers monitoring FOR Number of trips

GPS reading GPS Number of trips

Grant applied/received GRT Number of projects

Greenway development GRE Number of projects

Habitat improvement HAI Number of projects

Letter written on stream issue LET Number of letters

Litter pickup LPU Number of litter bags

Media contact/interview MED Number of interviews

Monofilament recycling MRP Weight of line recycled

Other: please describe OTH Number of projects

Photo-point monitoring PPM Number of photos

Pre-activity planning PLN Number of events

Presentation to groups PRE Number of presentations

Rain garden/barrel, green roof NPS Number of projects

Recruited new Team/members REC Number of new members

ST Association activity ASC Number of events

ST display at school, fair, etc. DIS Number of events

ST Inventory Guide submitted INV Number of inventories

Storm drain stenciling SDS Number of drains marked

Stream access maintenance SAM Number of litter bags/events

Stream Team meeting MTG Number of attendees

Stream Team mentoring MEN Team mentored & events

Stream workshop attended WKS Number of attendees

Streambank stabilization SSP Number of projects

Tree planting PLT Number of trees

Water quality monitoring WQM Number of trips

Watershed mapping WAT Number of trips

Zebra mussel monitoring ZEB Number of trips

Activity Report

Report more activities on back!

Activity Type (see codes at right) _________________________

Activity Date________________________________________

Stream Name________________________________________

Activity County______________________________________

Activity Basin (optional)____________________________________

Miles of River Covered (optional)_____________________________

Count of Volunteers__________________________________

Hours Spent on Project _______________________________

Measurement: Please list number of trash bags 
collected, trees planted, letters written, storm drains 
stencilled, WQM trips, etc.  See list at right.

_____________________________________________

Location Description: Please provide a detailed 
location for your activity.  Example: 100 yds. downstream 
from Hwy. 63 bridge over Cedar Creek a mile south of 
River City.  A good source for maps is at www.usgs.gov.

_____________________________________________

_____________________________________________

_____________________________________________

_____________________________________________

Project Description: Please describe your activity 
and include some fun facts.  Example: “Held 4th annual 
litter pickup and picnic at Brush Creek, found an awesome 
antique bottle, removed 3 tires, saw an eagle!”

_____________________________________________

_____________________________________________

_____________________________________________

_____________________________________________

Stream Team Activity 1

Thank You Items
These free incentives are for your 

Stream Team volunteers
Number

requested
Bookmarks (dragonfly)

Bookmarks (spring peeper)

Bumper Stickers (Quality Water, 3 1/2” x 9 1/4”)

Cell Phone Wallets (Stream Team, stick-on)

Colorbook: Stream Team Most Wanted (Grade 4-6) 

Colorbook: Stream Team Superstars (Grade K-3)

Ink Pens (Stream Team)       

Koozies (Stream Team)

Magnets (Stream Team, 2” x 3 1/2”)

Mini-Buttons (Stream Team, 1” pins)

Mood Cups (Stream Team)

Patches (Stream Team, Scouts only 3”)

Pencils (Get Into Missouri Streams)

Post-it Notes (Stream Team, 3” x 4”)

Scratch Pads (Stream Team, 5 1/2” x 8”)

Stickers “Get Into Missouri Streams” (3” round)

Stickers “I Love Missouri Streams” (3” round)

Sunglass Lanyards (Stream Team)

Tattoos (Stream Team)

T-shirts (Stream Team)  S____ M____ L____ XL____  XXL____

Activity Prize Drawing
The more activities you submit, the better your chances!

New prizes every three months! Check one
If you would like to be included in our 
Activity Prize Drawing, please check the 
box at right and attach a list of participant 
names.  Please print clearly. 
Attention teachers and youth group leaders: 
For a youth group prize, please check the 
box at right.  You do not need to include a 
participant list for group prizes.



Youth Group Prize


or

Activity Order

These free supplies are for your 
Stream Team activities

Number
requested

First Aid Kits (limit one per 5-10 participants)

Litter Pickup Bags (green mesh 24” x 36”)

Litter Pickup Bags (red mesh 14” x 26”)

Work Gloves (adult size)

Work Gloves (youth size)

Supply Items

If you ordered supplies in advance, please don’t forget to report your accomplishments AFTER your event.

Please help
save shipping costs. 
Ship to your office

or school.

Please allow
3 weeks shipping.



Stream Team Activity List
Missouri Stream Team Activity Report continued

Activity Type (see codes at right) ________________________

Activity Date___________________________

Stream Name________________________________________

Activity County______________________________________

Activity Basin (optional)___________________________________

Miles of River Covered (optional)____________________________

Count of Volunteers_________________________________

Hours Spent on Project _______________________________

Measurement: Please list number of monitoring trips, 
bags of trash collected, letters written, trees planted, 
storm drains stencilled, events held, etc.  See list at right.

_____________________________________________

Location Description: Please provide a detailed 
location for your activity.  Example: 100 yds. downstream 
from Hwy. 63 bridge over Brush Creek a mile south of 
River City.  A good source for maps is at www.usgs.gov.

_____________________________________________

_____________________________________________

_____________________________________________

_____________________________________________

Project Description: Please describe your activity 
and include some fun facts.  Example: “Held 4th annual 
litter pickup and picnic at Brush Creek, found an awesome 
antique bottle, removed 3 tires, saw an eagle!”

_____________________________________________

_____________________________________________

_____________________________________________

_____________________________________________

_____________________________________________

Stream Team Activity 3

Activity Type (see codes at right) ________________________

Activity Date________________________________________

Stream Name________________________________________

Activity County______________________________________

Activity Basin (optional)___________________________________

Miles of River Covered (optional)____________________________

Count of Volunteers_________________________________

Hours Spent on Project _______________________________

Measurement: Please list number of monitoring trips, 
bags of trash collected, letters written, trees planted, 
storm drains stencilled, events held, etc.  See list at right.

_____________________________________________

Location Description: Please provide a detailed 
location for your activity.  Example: 100 yds. downstream 
from Hwy. 63 bridge over Brush Creek a mile south of 
River City.  A good source for maps is at www.usgs.gov.

_____________________________________________

_____________________________________________

_____________________________________________

_____________________________________________

Project Description: Please describe your activity 
and include some fun facts.  Example: “Held 4th annual 
litter pickup and picnic at Brush Creek, found an awesome 
antique bottle, removed 3 tires, saw an eagle!”

_____________________________________________

_____________________________________________

_____________________________________________

_____________________________________________

_____________________________________________

Stream Team Activity 2

Your activities
power the Stream 
Team Program!  

Thank you!

Questions?
Need help getting started?
Please contact us at:
Phone: 1-800-781-1989 (voicemail)
Email: streamteam@mdc.mo.gov
Website: www.mostreamteam.org
Facebook: www.facebook.com/mostreamteams
Fax: 573/526-0990

Thank you for volunteering to help 
Missouri’s waterways.

If you ordered supplies in advance, please don’t forget 
to report your accomplishments AFTER your event.  
The Stream Team Program needs your final results!

Notes_________________________________________________________________________________________

______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

Additional notes and information

Activity Code Measurement

Adopt-An-Access AAA New access adopted

Advocacy on stream issue ADV Number of events

Article written for publicaton ART Number of articles

Assisted MDC fish stocking FIS Number of events

Award received AWA Number of awards

Education project EDU Number of events

Forestkeepers monitoring FOR Number of trips

GPS reading GPS Number of trips

Grant applied/received GRT Number of projects

Greenway development GRE Number of projects

Habitat improvement HAI Number of projects

Letter written on stream issue LET Number of letters

Litter pickup LPU Number of litter bags

Media contact/interview MED Number of interviews

Monofilament recycling MRP Weight of line recycled

Other: please describe OTH Number of projects

Photo-point monitoring PPM Number of photos

Pre-activity planning PLN Number of events

Presentation to groups PRE Number of presentations

Rain garden/barrel, green roof NPS Number of projects

Recruited new Team/members REC Number of new members

ST Association activity ASC Number of events

ST display at school, fair, etc. DIS Number of events

ST Inventory Guide submitted INV Number of inventories

Storm drain stenciling SDS Number of drains marked

Stream access maintenance SAM Number of litter bags/events

Stream Team meeting MTG Number of attendees

Stream Team mentoring MEN Team mentored & events

Stream workshop attended WKS Number of attendees

Streambank stabilization SSP Number of projects

Tree planting PLT Number of trees

Water quality monitoring WQM Number of trips

Watershed mapping WAT Number of trips

Zebra mussel monitoring ZEB Number of trips



Suggested Order of Monitoring Procedures 

1. Biological Monitoring (conducted twice a year) 

a. Conduct biological monitoring first. This will prevent disturbing the sampling area with the 
other monitoring activities. 

b. Remember to work downstream to upstream. 

2. Chemical Monitoring (conducted four times a year) 

a. Place your thermometer in the shade. 
b. Start the nitrate test.  
c. Record the air temperature reading while still in the shade. 
d. Place the thermometer in shaded water to acclimate. 
e. While the nitrate sample develops for the specified 10 minutes, take pH, conductivity, and 

turbidity readings. 
f. At 10 minutes, read your nitrate color comparator.  
g. Begin the dissolved oxygen test. 
h. As you wait for the flock to settle, take water temperature readings. 
i. After you finish titrating the dissolved oxygen, use the DO and water temperature readings 

to determine the dissolved oxygen saturation on the pink DO Saturation Chart  

3. Stream Discharge (conducted every monitoring trip) 

4. Visual Survey (conducted four times a year) 
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