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What is Stream Smart? 
StreamSmart is the watershed monitoring project of Ozarks Water Watch.  The mission of the Stream 
Smart project is to collect long-term, base-line water quality monitoring data in the tributary streams of 
the Beaver Lake Watershed, to increase awareness about the water quality in the tributary streams of 
the Beaver Lake watershed, and to organize volunteer resources to conduct water quality monitoring in 
those streams.   The project is designed to coordinate with the efforts of existing citizen science groups 
and student groups that are actively engaged in protecting water quality in the streams of the Beaver 
Lake Watershed. StreamSmart will help these water quality groups network and share resources, 
improving coverage of the tributary streams within the watershed. 

Groups who choose to become members in the Stream Smart project will conduct regular monitoring 
activities on their selected streams and report data to the Stream Smart Coordinator, thus acting as a 
first line of defense for watershed protection. 

The Stream Smart project was developed and is maintained through a partnership with Arkansas Game 
and Fish Stream Teams, Arkansas Water Resources Center, Beaver Water District, Beaver Watershed 
Alliance, Northwest Arkansas Master Naturalists, and Ozarks Water Watch. 

 

   

 

 

  

 

 

 

    

 

 

 

 

How is StreamSmart different from other monitoring programs? 
StreamSmart works with with the Arkansas Game and Fish Stream Team program to conduct monitoring 
activities specifically needed on a local level in the Beaver Lake watershed.  The Stream Team program is 
a statewide program that engages concerned citizens through education, advocacy and stewardship.  
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Who Can Participate in StreamSmart? 
The StreamSmart project is designed for adult volunteers and high school students who are supervised 
by adults to collect water quality samples, record field data, and report data on a quarterly basis. You 
are not required to be an independently registered Arkansas Game and Fish Stream Team.  The 
StreamSmart project is registered as an Arkansas Game and Fish Stream Team and updates are provided 
regularly to Arkansas Game and Fish Stream Team Program.   
 
How do I join StreamSmart? 
To learn more about organizing a team to participate in the Stream Smart project, contact 
Angela Danovi with Ozarks Water Watch at adanovi@ozarkswaterwatch.org or by phone at (479) 
295-7717.  Newly formed teams will be trained to conduct physical, chemical and biological water 
quality monitoring tests and will be assigned to tributary streams in need of water quality analysis. 
 
Where will I be monitoring? 
Some teams join StreamSmart with the goal of monitoring a specific location. Other teams just want to 
help and are willing to monitor target streams as determined by need and priority.  Stream locations are 
matched with teams based on several different variables. 
 
How will StreamSmart Data be used? 
The data collected through the Stream Smart program is important because it: 

• Acts as our first line of defense - this may be one of the most important roles this project will 
play in our watershed. As a volunteer, you will be in the field at your site at least four times per 
year.  If you or your team spot a water quality concern near your site, we will be able to send 
professional personnel to that site, review the conditions and respond appropriately to the 
concern.  Also the monitoring data will provide on-going information about water quality.  If we 
find the analysis of a sample to be extremely out of line compared to previous data, we can re-
sample for accuracy and respond according to the situation in a timely manner.  This program 
puts more eyes on the watershed than we had before. 

• Helps us identify trends over time – the data collected during each monitoring period will be 
analyzed for changes in water quality indicators that will be used for identifying baseline trends 
in water quality over time.  This information can help identify problems problem areas and 
potential opportunities for improvement.  It can also help connect water quality to the changes 
in land use and will help will help organizations and agencies focus our source water protection 
efforts towards   the adoption of appropriate best management practices to improve water 
quality.    

• Helps us fill data gaps – Any one organization trying to monitor all of these sites would 
encounter cost prohibitive personnel expense. Stream Smart volunteers expand our capacity for 
monitoring the large Beaver Lake watershed. 

• Contributes to the Ozarks Water Watch Annual Status of the Watershed Report – The data 
collected through the StreamSmart monitoring project is compiled with data collected from 
governmental and voluntary monitoring projects throughout the Upper White River Watershed.  
It helps to provide data for comparing one smaller watershed to another within the Upper 
White River Watershed and it helps to enhance the data used to describe the status of the 
Beaver Lake Watershed within the Upper White River Watershed.   

mailto:adanovi@ozarkswaterwatch.org


 7  
 

 

 

 

 

 

Section II: Monitoring Guidelines 



 8  
 

Introduction 
Beaver Lake was formed when the White River was impounded in 1963 to manage flood control, 
generate hydroelectricity and provide drinking water. The lake has an average depth of 60 feet and 
plunges to 200 feet in some places. Beaver Lake is an upland reservoir regenerated by a 766,026 acre 
watershed.  Over 1475 miles of streams flow across the watershed to supply the 28,000-acre reservoir. 

Population growth has significant impacts on water quality.   Construction of new homes, businesses, 
and transportation infrastructure can adversely affect the water quality within the Beaver Lake 
watershed. Increases in point and nonpoint source pollution are evident.  Sediment pollution is already 
a chief water quality threat and projects are focused on keeping sedimentation of streams from 
increasing.  Sediment flows into the streams and ultimately into the lake because of runoff during 
rainstorms.  Stream banks, dirt roads, and recently disturbed ground or areas without a ground cover 
are some of the highest contributors to sediment entering waterways.  Surplus nutrients dissolved in 
runoff or attached to sediment particles enter waterways and lead to lowered dissolved oxygen and 
increased algal growth; adversely impacting habitat and biodiversity within the watershed tributaries 
and the lake. Increases in impervious surfaces lead to increased stormwater runoff, thus intensifying the 
impact of nonpoint source pollution.   Development threatens critical riparian areas.   The impacts of 
these threats to water quality can be eased with an improved understanding of the balance between 
watershed science and human impact, followed by greater participation in best management practices. 

Beaver Lake is the primary drinking water source for a large portion of Northwest Arkansas. Beaver 
Water District will use the data collected by Stream Smart teams to monitor tributary streams.  Stream 
Smart teams will act as citizen science monitors, serving as the first line of defense for source water 
protection. 
 

Monitoring Techniques and Schedules 
The goal of monitoring water quality is to collect meaningful data that can be used to interpret stream 
health.  The StreamSmart project uses data to identify water quality issues in the watershed before they 
harm drinking water supplies. Quality control is an important consideration when sampling.  The 
StreamSmart project has established a set of monitoring methods to maintain quality control. By 
following these methods teams can be sure that they are monitoring correctly and collecting meaningful 
data.   Having all teams use the same methods makes it easy to compare data and makes StreamSmart 
data useful to protecting Beaver Lake and its watershed.  It is important for volunteers to remember 
that the goal is to collect accurate and unbiased data. 

Monitoring Schedule 
The monitoring period is scheduled during February, May, August, and November.  Monitoring begins at 
1:00pm local time on the 1st Saturday of the monitoring month and continues until sundown the 
following Thursday.  The 2nd monitoring weekend begins at 1:00pm on the next Saturday and continues 
until sundown on Sunday.  Samples must be dropped off to the StreamSmart coordinator or the 
Arkansas Water Resources Lab within 24 hours of collection.  If a team chooses to sample on Saturday 
afternoon, samples must be dropped off to the StreamSmart coordinator no later than 8am or to the 
Arkansas Water Resources lab by 9am the following Monday morning of the monitoring week.  If a team 
is unable to sample during the designated week, they should contact their StreamSmart Coordinator as 
soon as possible for alternative monitoring arrangements to be made. 
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Monitoring Technique 
StreamSmart teams will collect chemical, biological, and physical data as part of their monitoring 
protocols.  A typical site visit will proceed according to the following order: 

1. Site Assessment and Journal Notes 
2. Take site photos 
3. Measure Air Temperature 
4. Collect Water Samples 
5. Measure Water Temperature 
6. Conduct Macroinvertebrate Sampling 
7. Measure Stream Discharge 

Teams will be asked to: 
• Wait three days after a rainfall event to take a sample.  Never sample during or right after a 

rainfall event when the stream is visually muddy.  We will make every attempt to schedule the 
monitoring around a clear weather forecast. If you are unsure if it is okay to sample, contact the 
StreamSmart Coordinator at 479-295-7717.   
 

• Coordinate sampling day and time with all members of your StreamSmart team.  Confirm the 
sampling day, time, meeting location, responsibility for supplies, and sample drop off 
responsibilities within 24 to 48 hours before scheduled sample time. 

Recording Observations and Measurements 
• Habitat Assessment Form and Stream Smart Journal 

The Habitat Assessment Form will be used to record specific measurable conditions.   The 
Stream Smart Journal will be used to record observations about the site, disturbances or 
changes since your last visit and measurements, site sketches and any other notable features of 
the site. 

• Macroinvertebrate Field Data Sheet 
This form will be used to help you record the macroinvertebrate species you have found and 
calculate a biotic index figure to assign a quality value to the sample.  The original completed 
worksheet will be returned to your Stream Smart representative and the calculated index 
number will be recorded in your Stream Smart journal for your records. 

• Stream Discharge Data Sheet 
This form will be used to help you calculate the stream discharge rate in Cubic Feet per Second 
(cfs).  The original completed worksheet will be returned to your Stream Smart representative 
and the calculated stream discharge rate will be recorded in your Stream Smart journal for your 
records. 

• Chain of Custody Form 
The Chain of Custody form will remain with your bottled water samples at ALL times.  This tells 
lab technicians where, when and by whom the sample was collected.  Without this form, 
AWRC cannot match the analyzed sample to your site.  This form is also where you will record 
air temperature and water temperature.  These measurements should be copied into your 
Stream Smart journal for your own records. 
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No Flow Conditions 
If you arrive at your site and find there is no visible stream flow, you should not collect water samples.  
You should use your Stream Smart journal to record your site observations.  You should also take photos 
of your site according to the protocol.  Measure air temperature and if there is standing water also 
measure water temperature.  Complete the Chain of Custody record, even if water is too shallow to 
collect a sample and indicate on the Chain of Custody that no samples were collected because of low 
flow conditions.  Take the Chain of Custody Record to your check-in at the designated drop-off site.  It is 
important to return this information to the drop-off site as scheduled.  The absence of flow is data 
which will be recorded.  Note: if you find water at your site is standing and stagnant with algal growth, 
do not attempt to collect samples or have contact with the water. 

 
Volunteer Safety Rules  
Volunteer safety is a paramount concern of the StreamSmart project.  Please follow these safety 
guidelines each time you monitor: 

• Never conduct water quality monitoring alone. Teams are assembled with a minimum of three 
members. A minimum of two team members should be present at a monitoring event. 
 

• Wear appropriate apparel. Closed toe shoes are generally recommended for walking to and 
from your site.  Light weight/quick dry clothing including long sleeves and pants are 
recommended for sun and insect prevention.  
 

• Be aware of the weather. Avoid monitoring during weather extremes. Never monitor 
immediately following a rain event or in flood conditions. Take extra precautions when 
monitoring in warm weather. Drink plenty of fluid, use sunscreen and limit time exposure to 
high temperatures. 
 

• Always monitor in the day time. Terrain is rugged and your site may have slick rocks or steep 
access points. 
 

• Do not consume alcoholic beverages while monitoring. For the safety of team members and 
the integrity of our program, we ask that you refrain from consuming alcoholic beverages while 
monitoring. 
 

• Be aware of private property postings. If you arrive at your site and find a private property 
posting, do not monitor at the site unless you have specific permission provided by your Stream 
Smart coordinator. If a landowner ever expresses concern or complains that you are on private 
property, leave the site and immediately contact your Stream Smart coordinator. 
 
 

Chemical Monitoring for Water Quality 
Teams will collect water samples quarterly by filling 2 bottles (125 mL and 1 Liter) using the 
StreamSmart Protocol for Water Collection.  For quality control never sample within 3 days of a storm 
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event, and teams must collect during the designated week to assure similarities in environmental 
conditions.  Collected water samples will be professionally analyzed by the Arkansas Water Resources 
Center laboratory in Fayetteville, AR.  The AWRC lab will analyze for the following: 

• Total Dissolved Solids 
• Total Nitrogen 
• Total Phosphorus 
• Conductivity 
• Alkalinity 
• Total Suspended Solids 
• pH 

Chain of Custody Form – Chemical Monitoring Data 
The Chain of Custody form should be used to record important information about your water sample.  
Fill out the form completely recording the date, time, location, and individuals collecting the water 
sample.  This form is also where you will record air temperature and water temperature.  These 
measurements should be copied into your StreamSmart journal for your own records.  The Chain of 
Custody Record will remain with your bottled water samples at ALL TIMES.  This tells lab technicians 
where, when, and by whom the sample was collected.  Without this form, AWRC cannot match the 
analyzed sample to your site. 
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Directions for Water Sample Collection 
1. Remember – the sample bottles you received from your StreamSmart Coordinator have been 

specially cleaned.  Do not open the bottles until it is time to collect the water sample. 
 

2. Using permanent marker, mark your bottles with site name, site number, and date of collection. 
 

3. With sample bottles in hand, wade into the stream, careful not to kick up or disturb the 
streambed, to a point near the middle of the stream and where the water is moving the fastest. 
 

4. Facing upstream, fill the sample bottles with a small amount of water and shake it with the lid 
on to rinse out any particulates.  Pour the rinse water out downstream so it will not influence 
sample collection.  Repeat field rinsing two more times so that each bottle is field rinsed a total 
of three times. 
 

5. After field rinising the bottle, collect the water while still facing upstream.  Invert bottle and 
insert it upside down into the water.  Slowly turn bottle upright trying to collect the middle of 
the water column.  It is important not to scrape the bottom of the stream bed so that no 
sediment from the bottom of the bed enters the bottle.  Fill each sampling bottle (250mL and 1 
Liter) up to the top and cap it tightly. 
 

6. Immediately put your samples on ice in a cooler with the lid closed.  It is important that the 
samples stay cooler than the water temperature.  Keeping them in a dark cooler will keep any 
algae from growing and keep the samples stable until they arrive at the lab. 

7. Fill out the chain of custody form provided with the sample bottles including the date and time 
of the sample collection and the collector’s name. 
 

8. Verify that the stream site number, name, and description are correct, and record any 
observations on the chain of custody form you feel are important.   

Directions for Sample Delivery 
Deliver collected samples and chain of custody form within 24 hours to the StreamSmart 
Coordinator or directly to the AWRC lab.  If your team samples after 1:00pm on Saturday 
afternoon of monitoring week, you must have your samples to the StreamSmart coordinator no 
later than 8:00am on Monday morning or you may take your samples directly to the lab no later 
than 9:00am on Monday morning of monitoring week. 
 
Lab Location:  
Don Tyson Center for Agricultural Sciences (located off Garland Ave by Pauline Whitaker Arena) 
1371 W Altheimer Drive Room 133 
Fayetteville, AR 72704 

Phone 1 - 479.575.7317  Phone 2 - 479.304.8041 
Email: awrcwql@uark.edu 
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Physical Monitoring for Water Quality 
Teams are encouraged to evaluate physical properties of the stream each time they do their water 
quality monitoring.  Noting changes in turbidity and erosion can be helpful indications of changes in 
water quality.  Notations about water temperature, turbidity and erosion should occur quarterly in 
conjunction with your chemical monitoring and be recorded on field sheets and in your journal. 

Reporting Format – Physical Monitoring Data 
Physical characteristics of a stream channel affect water chemistry and biological characteristics.  For 
example, riparian canopy cover over a stream is important not only in its role in moderating stream 
temperatures through shading, but also as an indicator of conditions that control bank stability and the 
potential for inputs of coarse and fine particulate organic matter. 

Quarterly observations about changes in stream condition can be recorded in your StreamSmart Journal.  
Site assessment and physical observations collected as part of your quarterly monitoring include: 

1. Journal Notes 
2. Photographs of your site 
3. Air Temperature 
4. Water Temperature 
5. Stream Discharge 
6. Habitat Assessment 

Complete the following physical parameter observations and record these parameters in your 
StreamSmart Journal: 

1. Date, Time, and Location  
2. Air Temperature – Measure air temperature first.  Hang the thermometer on a tree or bush out 

of the direct sunlight and wind.  Wait at least 2-3 minutes.  Record the reading 
3. Water Temperature – Away from the bank, measure the water temperature by lowering the 

thermometer so the tip is a few inches below the water surface, in a shaded area.  Allow the 
temperature reading to stabilize (1-2 minutes) and take reading with the tip still submerged 

4. Stream Discharge – Follow the How to Measure Discharge protocol in your StreamSmart guide 
and record your results on the Stream Discharge Data Sheet.  Also record the discharge rate in 
your journal for your records. 

5. Canopy Cover – While standing in the middle of the stream, or as close as possible, look at the 
canopy cover.  Estimate the percentage of vegetation shading the water and record with one of 
the following: 0-25%, 25-50%, 50-75%, or 75-100%. 

6. Water observation – Note color, turbidity, foam, odor, and any other characteristics you notice 
7. Disturbances or changes – Since your last assessment, note changes at your site including 

erosion, streambank stabilization, habitat changes, or any other notable differences. 
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Procedure for Performing a Habitat Assessment 
1. Select the reach to be assessed.  The habitat assessment is performed on the same 100 meter 

reach from which the biological sampling is conducted.  Some parameters require an 
observation of a broader section of the catchment than just the sampling reach. 

2. Complete the station identification of the habitat assessment form.   
a. Stream Name – Fill in the name of the stream you are monitoring 
b. Location – The nearest street or cross section 
c. Site Number – This is the site number assigned to the location.  It is the same site 

number that you put on all other documentation 
d. Lat/Long – the GPS coordinates of the site 
e. Investigators – who contributed input for this monitoring today 
f. Form completed by – who is filling out the form 
g. Date and Time – please be sure to include the month/day/year 
h. Reason for Survey – quarterly StreamSmart monitoring 

3. It is best for the investigators to obtain a close look at the habitat features to make an adequate 
assessment.  If water quality sampling and habitat assessment are done before the biological 
sampling, care must be taken to avoid disturbing the sampling habitat. 

4. Complete the Habitat Assessment Field Data Sheet in a team of 2 or more, if possible, to gain a 
consensus or determination of water quality. 
 
 
 

1. Epifaunal Substrate/Available Cover 

 

 

 

 

 

 

 

 

Definition  

Epifaunal - “epi” means surface, and “fauna” means animals. Thus, “epifaunal substrate” is structures on 
the streambed that provide surfaces on which animals can live. In this case, the animals are aquatic 
invertebrates (such as aquatic insects and other “bugs”). These bugs live on or under cobbles, boulders, 
logs, and snags, and the many cracks and crevices found within these structures. In general, older 
decaying logs are better suited for bugs to live on/in than newly fallen “green” logs and trees. 
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Cover - “cover” is the general term used to describe any structure that provides refugia for fish, reptiles 
or amphibians. These animals seek cover to hide from predators, to avoid warm water temperatures, 
and to rest, by avoiding high velocity water. These animals come in all sizes, so even cobbles on the 
stream bottom that are not embedded with fine sands and silt can serve as cover for small fish and 
salamanders. Larger fish and reptiles often use large boulders, undercut banks, submerged logs, and 
snags for cover. 

What you are evaluating 

When evaluating epifaunal substrate and available cover look at the relative quantity and variety of 
natural structures in the stream such as cobble (riffles), large rocks, fallen trees, logs and branches, and 
undercut banks, available as refugia, feeding, or sites for spawning and nursery functions of aquatic 
macrofauna. In general, consider the entire bankfull area of the channel, but give greater weight to the 
area of the channel that remains wetted during lower flow conditions (such as those during late 
summer). A wide variety and/or abundance of submerged structures in the stream provide bugs and fish 
with many niches, thus increasing habitat diversity. As variety and abundance of cover decreases, 
habitat structure becomes monotonous, diversity decreases, and the potential for fish and bug 
populations to recover following disturbance decreases.  Look to see that there are riffles and runs with 
a wide variety of particle sizes (gravels to boulders). Riffles and runs are critical for maintaining a variety 
and abundance of invertebrates and they serve as spawning and feeding habitat for many fish.   The 
greater the abundance and variety of structures serving as epifaunal substrate and cover, the higher the 
score. 

 

 

 

 

 

 

 

 

 

 

Ask yourself: Would fish and bugs like to live 
here? 
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2. Embeddedness 
 
 
 
 

 

 

Definition 

Embeddedness - refers to the extent to which rocks (gravel, cobble, and boulders) are surrounded by, 
covered, or sunken into the silt, sand, or mud of the stream bottom. Generally, as rocks become 
embedded, fewer living spaces are available to macroinvertebrates and fish for shelter, spawning and 
egg incubation. Excessive silty runoff from erosion can increase a stream’s embeddedness. 

What you are evaluating 

To estimate the percent of embeddedness, observe the amount of silt and sand sediments overlying and 
surrounding the larger gravel and cobble size particles.  You should base your embeddedness 
assessment on the composition of the materials that you observe.  

 

 

The diagram to the left represents a rocky bottom stream becoming 
embedded with sand. As sand settles on the streambed, spaces 
between the rocks fill up. 

Source: University of Wisconsin Extension Service - 
http://watermonitoring.uwex.edu/pdf/level1/FactSeries-
HabitatAssessment.pdf 

 

 

http://watermonitoring.uwex.edu/pdf/level1/FactSeries-HabitatAssessment.pdf
http://watermonitoring.uwex.edu/pdf/level1/FactSeries-HabitatAssessment.pdf
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3. Velocity/Depth Regime  
 
 

 

 

 

Definition 

There are basically four types of velocity/depth regimes possible in a river system;  

- deep and slow moving,  
- deep and fast moving,  
- shallow and slow moving, and  
- shallow and fast moving.  

The best streams in most high-gradient regions will have all 4 patterns present.  The occurrence of these 
4 patterns relates to the stream’s ability to provide and maintain a stable aquatic environment.  The 
more of these velocity/depth regimes that are present in a river or stream, the more varied the habitat 
and the more amenable to supporting a diverse aquatic community. 

What you are evaluating 

In this section you are evaluating the 
presence of the four regimes in the 
stream segment you are evaluating.  
If you are missing fast-shallow (the 
segment critical for 
macroinvertebrate habitat) you will 
score lower than 11.   
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4. Sediment Deposition 
 

 

 

 

 

 

Definition 

Sediment Deposition - is an estimate of the amount of sediment that has accumulated and the changes 
that have occurred to the stream channel because of deposition. Deposition occurs from large-scale 
movement of sediment. Sediment deposition may cause the formation of islands, point bars (areas of 
increased deposition usually at the beginning of a meander that increase in size as the channel is 
diverted toward the outer bank) or shoals, or result in the filling of runs and pools. Usually deposition is 
evident in areas that are obstructed by natural or manmade debris and areas where the stream flow 
decreases, such as bends. High levels of sediment deposition are symptoms of an unstable and 
continually changing environment that becomes unsuitable for many organisms.  Sediment deposition 
should be rated throughout your reach and should not be confused with embeddedness.  Sediment 
deposition is a natural process and bars often form in streams that are very stable and have little 
sediment from the surrounding land or few problems with erosion. 

What you are evaluating 

When assessing this condition look for indicators that are unusual or beyond what is expected to be 
normal for the stream.  Look for deposition around eroding banks, especially if they show bare soils 
consisting mostly of fine materials (fine gravel, sand and silt).   
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5. Channel Flow 
 

 

 

 

Definition 

Channel Flow -  The degree to which the channel is filled with water is the channel flow status.  The flow 
status will change as the channel enlarges (e.g., aggrading stream beds with actively widening channels) 
or as flow decreases because of dams and other obstructions, diversions for irrigation, or drought. When 
water does not cover much of the streambed, the amount of suitable substrate for aquatic organisms is 
limited and riffles and cobble substrate are exposed.  Channel flow is especially useful for interpreting 
biological condition under abnormal or lowered flow conditions. This parameter becomes important 
when more than one biological index period is used for surveys or the timing of sampling is inconsistent 
among sites or annual periodicity. 

What you are evaluating 

To evaluate channel flow, look at where bank full depth should be.  How much of the channel substrate 
is exposed?  The higher the percentage of substrate, the lower your score will be.  The more of the 
exposed substrate, the less opportunity there is for aquatic macroinvertebrates and fish to use it. 
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6. Channel Alteration 
 

 

 

 

 

 

Definition 

Channel Alteration - Channel alteration is an assessment of the degree of diversion from the natural 
course of the water body by man-made structures and/or activities. This includes rip-rap stream banks, 
bridge abutments, dredging, concrete channelization, etc. These structures and activities often degrade 
habitat by increasing stream velocities and decreasing food sources and protective cover.  Many streams 
in urban and agricultural areas have been straightened, deepened, or diverted into concrete channels, 
often for flood control or irrigation purposes. Such streams have far fewer natural habitats for fish, 
macroinvertebrates, and plants than do naturally meandering streams.  

What you are evaluating 

Channel alteration is present when artificial embankments, riprap, and other forms of artificial bank 
stabilization or structures are present; when the stream is very straight for significant distances; when 
dams and bridges are present; and when other such changes 
have occurred. Scouring is often associated with channel 
alteration. Elimination of streambank vegetation, undercutting 
of banks, removal of snags, and smothering or elimination of 
bottom substrates and detritus are all results of channel 
alteration.  
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7. Frequency of Riffles or Bends 
 

 

 

 

 

 

 

Definition 

Riffle Frequency and riffle presence - Riffle habitat is considered to be the in-stream geomorphic feature 
that provides the most optimal habitat conditions and reflects the balance between erosional and 
depositional characteristics in the water body.  

What you are evaluating 

Five to seven stream widths between each recurring riffle area are considered to be optimal.  For 
example, if the stream is 20 feet wide, the optimal distance between the riffles 140 feet or less.  This is 
derived by taking the width of the stream (20 feet) and multiplying by 7 = 140 feet.  The wider the 
stream, the greater the distance between riffles.  If you do not have any riffles, you should be evaluating 
lower. 
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8. Bank Stability 
 

 

 

 

 

 

 

Definition 

Bank Stability - Unstable banks, while naturally occurring under some conditions, usually alludes to 
highly fluctuating flows and the inability of the riparian habitat to recover from frequently occurring 
hydrologic stresses. Poor bank stability increases turbidity and depositional/erosional areas. It can also 
elevate in-stream water temperatures, and cause community shifts from pollutant sensitive aquatic 
species to pollutant tolerant ones. Poor streamside bank conditions usually coincide with poor in-stream 
habitat. 

What you are evaluating 

The bank stability parameter evaluates whether the stream banks are eroded (or have the potential for 
erosion). Steep banks are more likely to collapse and suffer from erosion than are gently sloping banks 
and are therefore considered to be unstable. Signs of erosion include crumbling, un-vegetated banks, 
exposed tree roots, and exposed soil. Eroded banks indicate a problem of sediment movement and 
deposition and suggest a scarcity of cover and organic input to streams. 
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9. Vegetative Protection 
 

 

 

 

 

 

 

 

 
Definition 
Stream side vegetation is one of the principal factors which protects the streambank from erosional 
processes, provides shade and protective cover for aquatic life, and provides a significant food source to 
in-stream biota. The density and types of vegetation present are indicative of the sensitivity of the water 
body to potential changes in streamflow and its susceptibility to erosion and sedimentation. 

What you are evaluating 
Bank vegetative protection parameter estimates the amount of vegetative protection afforded to the 
stream bank and the near-stream portion of the riparian zone.  The root systems of plants growing on 
stream banks help hold soil in place, thereby reducing the amount of erosion that is likely to occur. This 
parameter supplies information on the ability of the bank to resist erosion as well as some additional 
information on the uptake of nutrients by the plants, the control of in stream scouring, and stream 
shading. Banks that have full, natural plant growth are better for fish and macroinvertebrates than are 
banks without vegetative protection or those shored up with concrete or riprap. This parameter is made 
more effective by defining the native vegetation for the region and stream type (i.e., shrubs, trees, etc.). 
In some regions, the introduction of exotics has virtually replaced all native vegetation. 
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10. Riparian Vegetative Zone 
 

 

 

 

 

 
Definition 
Riparian Vegetative Zone - is an estimate of the width of natural vegetation from the edge of the stream 
bank out through the riparian zone. The vegetative zone serves as a buffer to pollutants entering a 
stream from runoff, controls erosion, and provides habitat and nutrient input into the stream. A 
relatively undisturbed riparian zone supports a robust stream system; narrow riparian zones occur when 
roads, parking lots, fields, lawns, bare soil, rocks, or buildings are near the stream bank. Residential 
developments, urban centers, golf courses, and rangeland are the common causes of anthropogenic 
degradation of the riparian zone. Conversely, the presence of old fields, paths, and walkways in an 
otherwise undisturbed riparian zone may be judged to be inconsequential to altering the riparian zone 
and may be given relatively high scores. Each bank is evaluated separately for this parameter.  Riparian 
buffers are the most valuable protection a stream system has against outside influences.  In most cases 
healthy riparian directly reflects upon the condition of the stream unless the source of the insult is a 
specific pollutant.  Enhancement of the riparian buffer by re-planting native grasses, forbs, shrubs and 
trees is the first step in the recovery of the stream back to a more natural condition. 
 
What you are evaluating 
This habitat quality parameter assesses the width of naturally occurring vegetation between the water 
body and the area of man-made land uses to determine the riparian zones ability to "buffer" 
detrimental influxes into the water body. The wider the buffer zone, the greater the ability of the 
riparian zone to mitigate pollutants. A width of approximately eighteen meters is considered optimal; 
additional widths will in most cases not result in additional protection or attenuation of pollutants. 

 

 

  

 

 

 

 

 

 

 



 25  
 

Riparian Vegetative Zone Continued 
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Habitat Assessment Form  
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Procedure for Repeat Photography for photographing your site 
Repeat photography is the taking of photographs from the same location over time. This tool has 
become extremely useful in environmental science as a qualitative way to document change.  The most 
notable use of this technique has been used to document glacial retreat over time.  However, repeat 
photography has also been used for monitoring and recording changes in streams. 

What can we look for when observing change using repeat photography? 

By taking a photograph of a location using a standard approach, changes to that location can be 
documented over time.  For example, we can document a waterway changing its course, increasing or 
decreasing vegetation in the riparian zone, erosion, changes in the stream channel, changes in water 
color, and much more. 

The key to using repeat photography is to follow a standardized approach to taking the photographs.  
You want to be able to compare photos looking at the same spot, taken from the same location over 
time.   

To photograph you site, do the following: 

• Take at least one photograph looking upstream 
• Take at least one photograph looking downstream 
• Take the photograph from the same spot 
• Include in the image the water and riparian zones. 
• Include in the image, if available, some feature or landscape marker such as a bridge, a rock 

face, or a pole, that will likely not change over time.  This helps to align your photos from one 
monitoring session to the next and one year to the next, especially if you encounter significant 
changes such as riparian vegetation being removed or sand bars changing. 

• Do not use zoom.  This maintains the same or similar angles from the same location over time 
• One person should be the main photographer each time you go out.  This will maintain the same 

height of the camera when taking the shot.  Select an alternate photographer of approximately 
the same height to serve in the place of the main photographer if needed. 

• Document the photographer on the chain of custody form. 

You may take more than 2 photos of your site, especially if you see a problem or something you want 
brought to the attention of the SreamSmart Coordinator 

Submitting your photos 

You will submit your photos to the StreamSmart Coordinator.  The photos should be submitted in their 
original size.  Do not resize the photo.  Photos can be submitted by email or by bringing a memory card 
or jump drive to the StreamSmart Coordinator.  The email address for submitting photos is 
adanovi@ozarkswaterwatch.org   If submitting by email please include in the body of the email the 
following information: 

1) Site Name 
2) Site Number 
3) Direction (what the photograph is of, looking upstream or downstream) 
4) Date 

mailto:adanovi@ozarkswaterwatch.org


 29  
 

Procedure for Monitoring Stream Discharge 
 
What is stream discharge and why is it important? 

Stream flow, or discharge, is the volume of water that moves over a designated point over a fixed period 
of time. It is often expressed as cubic feet per second (ft3/sec). 

The flow of a stream is directly related to the amount of water moving off the watershed into the 
stream channel. It is affected by weather, increasing during rainstorms and decreasing during dry 
periods. It also changes during different seasons of the year, decreasing during the summer months 
when evaporation rates are high and shoreline vegetation is actively growing and removing water from 
the ground. August and September are usually the months of lowest flow for most streams and rivers in 
most of the country. 

Flow is a function of water volume and velocity. It is important because of its impact on water quality 
and on the living organisms and habitats in the stream. Large, swiftly flowing rivers can receive pollution 
discharges and be little affected, whereas small streams have less capacity to dilute and degrade wastes. 

Stream velocity, which increases as the volume of the water in the stream increases, determines the 
kinds of organisms that can live in the stream (some need fast-flowing areas; others need quiet pools). It 
also affects the amount of silt and sediment carried by the stream. Sediment introduced to quiet, slow-
flowing streams will settle quickly to the stream bottom. Fast moving streams will keep sediment 
suspended longer in the water column. Lastly, fast-moving streams generally have higher levels of 
dissolved oxygen than slow streams because they are better aerated. 

Steps to monitoring stream discharge: 

Stream discharge will be monitored each monitoring period.  This allows the data that we receive from 
other physical monitoring parameters, chemical monitoring, and biological monitoring to be assessed 
according to the flow of water in your stream.   

To monitor streamflow complete the following steps using the stream discharge form: 

1. On line 1 - Stretch tape across stream with the zero on the left water’s edge (river left: as viewed 
facing downstream) 

2. On line 2 - Measure the streams width from bank to bank perpendicular to flow 
3. On line 2 - Enter the measured width into the blank on line 2 of the streamflow form 
4. On line 3 - Divide the stream width by 10 to determine interval.  The interval is the length of space 

in between where you will take each depth measurement.   
5. On the chart - Enter the interval number in every blank on the left-hand column of the chart on the 

stream discharge form. 
6. On the chart - Beginning on the second row and continuing down each row of the chart, multiply 

the interval times the given multiplier in chart to determine distance from left water’s edge.  Enter 
the answer in the corresponding blank under the column “Measurement Point (Feet).”  The answer 
you put in the blank under “Measurement Point (Feet)” is the point along the tape measure where 
you will use your pole to measure water depth.  The first and last row are filled in because those 
should be the points of zero depth of water.  Therefore you will not need to measure water depth 
on the first or last measurement. 



 30  
 

7. On the chart - Measure depth of water at each measurement point and record depth in tenths of 
feet in the far right column of the chart on the stream discharge form 

8. On the chart - Once you have measured water depth at each measurement point and entered the 
answer in the corresponding blank on the stream discharge form, add up the depth measurements.  
Enter the sum of the depth measurements into the blank of the chart next to the word “sum.”  

9. On the chart - Divide the “sum” by 10 to get “average channel depth.”  Enter the average channel 
depth into the box next to “average channel depth” in the chart on the stream discharge form. 

10. On line 7 - Multiply average depth by width of stream (number found on line 2 in the blank) to 
calculate stream channel area (A).  Fill in the blanks on line 7.  Your answer will be the stream 
channel area (A). 

11. You are now done with stretching the tape measure across the stream! 
12. On line 8 - In the main current of the stream, intersecting where the tape measure was stretched, 

pull the tape measure out at least 10 feet with the streamflow, parallel to the banks.  This distance 
will be used to calculate the water flow rate.  Enter the distance in the blank marked “distance” on 
line 8 of the stream discharge form. 

13. On line 8 - Float the orange streamflow ball found in your kit over a known distance (≥ 10ft.) and 
time how long it takes the ball to flow the distance.  Repeat 2 more times. 

14. On line 8 - Enter the times in the corresponding blanks on line 8 of the stream discharge form. 
15. On line 9 - Calculate the average time by adding the three times and multiplying by 3.  Enter the 

information in the blanks on line 9 of the stream discharge form. 
16. On line 10 – Calculate Average Stream Velocity: Fill in the blanks on line 10 of the stream discharge 

form.  “Distance” is the distance you floated your orange ball (≥ 10ft).  Copy your distance from the 
blank on line 8 marked “distance” into the blank on line 10 marked distance. Copy your average 
time from the blank on line 9 into the blank on line 10 marked average time. 

17. On line 10 – multiply 0.8 times the distance 
18. On line 10 – take the previous answer and divide by average time 
19. On line 10 -   Enter your answer for “Average Velocity” (V) in the blank provided on line 10. 
20. On line 11 – Calculate Stream Discharge: In the first blank enter the “Area” (A) found in the blank on 

step 7. 
21. On line 11 – Calculate Stream Discharge: In the second blank enter Average Stream Velocity (V) 

found in the blank on line 10. 
22. On line 11 – Calculate Stream Discharge: Multiply the “Area” (blank 1) x “Average Stream Velocity” 

(blank 2) to get stream discharge. 
23. On line 11 – Enter Stream Discharge into the final blank on line 11 of the Stream Discharge Form. 
24. In your Journal - enter the stream discharge you calculated. 

Be sure the top of the stream discharge form is fully completed!! 
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Stream Discharge Reporting Form 
 

 

 

 

 

 

 

 

 

 

Stream Discharge Reporting Form 
(next page) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Insert Stream Discharge Reporting Form  
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Example Stream Discharge Reporting 
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Biological Monitoring for Water Quality 
Stream Smart teams will study biological indicators of water quality as part of their monitoring program.  
Bio-indicators are living plant and animal species that are used as indicators of the health of the 
environment around them.   If scientists understand the ability of a particular species to tolerate 
environmental influences such as pollution, weather patterns, drought, etc., they can learn more about 
the environment based on the presence of that species. 

For the purposes of Stream Smart, teams will focus on benthic macroinvertebrates as the bio- indicators 
of their stream reach.   Benthic macroinvertebrates are small animals living in the bottom of the stream.  
As the name suggests, macro-invertebrates do not have a backbone and though they are small, they are 
visible to the naked eye.  Crayfish, mollusks, aquatic worms and insects are all examples of benthic 
macroinvertebrates. 

These tiny critters hide in the gravel, sand and rock substrates of streams.  Macroinvertebrate samples 
are collected using a specialized net and kicking technique described below. Macroinvertebrate 
sampling should be completed 2 times per year.   Optimum results for macroinvertebrate samples will 
occur during the following months: 

• May – Macroinvertebrate Sampling and Identification 
• August – Macroinvertebrate Sampling and Identification 

Be careful not to sample your site for macroinvertebrates too often.  Using a kicknet collection 
technique more than twice a year can harm the macro-invertebrate population and provide inaccurate 
monitoring results. 

Reporting Format – Biological Monitoring Data 
The Stream Inventory Report – Biological Data worksheet on the following page will be used to calculate 
a biotic index, which assesses a numerical value to the macroinvertebrate sample and provides a 
method of comparing your data to other samples. 

Macroinvertebrate Sampling Technique 
Aquatic organisms are excellent indicators of water quality and are routinely sampled as part of ongoing 
Water Quality Management programs. 

Tools Needed: 
1. 12-inch diameter round D-frame net, 500μ mesh netting (provided by program) 

2.   White plastic pan (provided by program) 

3.   Ice tray (provided by program) 

4.   Spoons (provided by program) 

5.   Pipettes (provided by program) 

6.   Magnifier (provided by program) 

7.   Macroinvertebrate Key, Identification Chart, AR Game & Fish ID Cards (provided by program) 

8.   Macroinvertebrate Data Sheet (provided by program) 
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Sample Collection: Riffles 

Riffle/run habitat is assumed to be the most productive habitat. Riffle/run habitats can be sampled using 
the D-frame net method described below. 

1. Facing upstream, one person places the net in the stream with the bottom edge of the net held 
firmly against the streambed. 
 

2. A second person then picks up and rubs all large rocks in the 3-foot by 3-foot area immediately 
upstream of the net to dislodge invertebrates and wash them into the net. As you do so, remove the 
washed off stones from the sampling area 
 

3. The second person then vigorously kicks the substrate within a 3’ x 3’area immediately upstream of 
the net for approximately 1 minute or until you have disturbed all of the substrate 3-6 inches deep. 
 

4. Since the width of the kick area is wider than the net opening, the substrate material from within 
the 3’ x 3’ area should be kicked toward the center and above the net opening. 

 
5. Collect macroinvertebrates from 3 different spots within riffle. Sample different microhabitats such 

as differences in substrate, rock sizes, vegetation, leaf packs, woody debris). Make an imaginary 
diagonal line across the riffle, looking upstream. Pick 3 spots to do your collections. 

 
6. Always work your way upstream so you don’t disturb your following samples. Dump your sample 

into the white tub after each collection, if you don’t you risk losing your bugs when you are getting 
ready to get the next sample. 

 

Things to remember when collecting macroinvertebrate samples 

• Benthic macroinvertebrates often exhibit clustered distributions, and if the sampling points are 
selected in close proximity to each other, a single clustered population may be obtained rather 
than a generalized measure of the overall population within the selected sub-habitat. 
 

• Space the sampling points as far apart as possible within the sub-habitat to minimize the 
problem of clustered distributions. 
 

• An easy way to do this is to make an imaginary diagonal line across the riffle, looking upstream. 
Always work your way upstream so you don’t disturb your following samples. 
 

• If possible, take all three net sets from different areas within the riffle. Within the riffle look for 
differences in: rock size, flow, leaf and litter packs, and emergent vegetation. 
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Here’s what to do after you’ve completed your 3 nets: 

You should  have  collected  a  wide  variety  of  aquatic  macroinvertebrates from  your  three samples. 

• After dumping your collections into the white tubs provided, pick and sort through the material 
looking for any living organisms. Separate by placing the invertebrates into the white ice tray 
provided, using the spoons to pick them out. You can also dump the sample onto the screen 
which makes them easier to see. 
 

• Once you feel comfortable all of the organisms have been picked out (should take about 15 
minutes) you will need to identify them to calculate your Biotic Index score. 
 

• You will now use the provided resources including the Arkansas Game and Fish 
Macroinvertebrate ID cards, Macroinvertebrate Group Sheet, or the Macroinvertebrate pocket 
ID card to identify the macroinvertebrates you collected in your sample. 
 

• Record and calculate your findings using the Macroinvertebrate Data Sheet provided, and then 
release the organisms back into the stream. 
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Macroinvertebrate Reporting Form 
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Returning Samples and Data Sheets 
During your training and orientation, you will select a drop-off location that is most convenient for your 
team.  You may choose to drop off samples to the StreamSmart Coordinator, Angela Danovi, at the 
Ozarks Water Watch Office in Rogers or you may choose to take your samples directly to the Arkansas 
Water Resources Center Lab.  Once you have completed your quarterly monitoring and data collections,  

you will be asked to return your samples to your drop off location.  You will need to communicate your 
team’s monitoring and drop-off plans to the StreamSmart Coordinator at least 1 week prior to the 
scheduled monitoring period. 

Drop-off Locations and Contact Information 
Drop off in Rogers 

Angela Danovi 
1200 W. Walnut Street 
Suite 3405 
Rogers, AR  72756 
Phone: 479-295-7717 (text or call) 
Email: adanovi@ozarkswaterwatch.org 
 
Drop-off hours:  

Monday – Thursday 8:00am-5:00pm and by appointment on the weekend or after hours.  Please call 
ahead before coming by. 

Directions to Rogers Office: 

The Ozarks Water Watch Office in Rogers is located in the Center for Nonprofits (formerly St. Mary’s 
Hospital) on West Walnut just west of the intersection of 71 business and walnut.  You can park in the 
parking lot and enter the building under the overhang at the main entrance.  Go through the main 
lobby, turn right at the desk.  Turn left to the elevators.  Take the elevator to the third floor.  When you 
exit the elevator, turn left and go through the 2 double wooden doors.  The Ozarks Water Watch office 
is the third door on the left. 

Dropping off samples in Rogers requires your team captain or a designated team member to coordinate 
the drop off with the StreamSmart Coordinator.  Transferring samples to the StreamSmart Coordinator 
can be arranged on the monitoring weekend or monitoring week, but you must call 479-295-7717 or 
email adanovi@ozarkswaterwatch.org to arrange the drop off.  You will bring the following items to 
meet the StreamSmart Coordinator: 

• Two bottled water samples identified on the bottle with a sharpie the site ID number and Site 
Name 

• Chain of Custody Record filled out 
• Original Stream Discharge Data Sheet 
• Original Macroinvertebrate Data Sheet 
• Original EPA Rapid Bioassessment Forms – Habitat Assessment 
• Memory Card with photos or email your 2 site photographs to the StreamSmart Coordinator 
•  

mailto:adanovi@ozarkswaterwatch.org
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When you meet with the StreamSmart Coordinator, they will do the following: 

• Put samples on ice 
• Sign the chain of custody record 
• Copy the field data sheets 
• Provide fresh 125 mL and 1 Liter bottles in the equipment bag 

o Please Note: bottles are specially cleaned and should not be opened until time to 
collect your water sample 
 

Drop off at the AWRC Lab 

Don Tyson Center for Agricultural Sciences 
1371 W Altheimer Drive, Room 133 
Fayetteville, AR 72704 
 
AWRC Drop-off hours: 

Monday – Thursday: 8:00am – 4:00pm 

Friday: 8:00am – 12:00 noon 

Directions to the AWRC Lab 

From I-49: 

Take exit 66 for AR-112.  Turn right at AR-112/Garland Avenue.  Turn right onto W Altheimer Dr. (before 
you get Pauline Whittaker Arena). The Don Tyson Center for Agricultural Sciences is the new building, 
with large glass windows.  There is a parking lot in front of the building. 

 

When you enter the building, take your first right.  You will enter the wing for Arkansas Water Resources 
Center.  The lab will be on the left hand side of the hallway, in room 133. You will bring the following 
items to the lab when you drop off your samples: 

• Two bottled water samples identified on the bottle with a sharpie the site ID number and Site 
Name 

• Chain of Custody Record filled out 
• Original Stream Discharge Data Sheet 
• Original Macroinvertebrate Data Sheet 
• Original EPA Rapid Bioassessment Forms – Habitat Assessment 

 
When you bring your samples to the lab they will do the following 
 

• Take your samples – (your samples should be marked in sharpie with site name and number) 
• Take your paperwork 
• Fill out a lab chain of custody form 
• Direct you to take a bag with your name and site number.  The bag will have fresh bottles for the 

next monitoring period. 
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Section III: Resources for StreamSmart 
Teams 
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Annual Monitoring Checklist 
Annual Training Review (Date) ___________________________________________ 

 

Planned Monitoring Periods (please check off as you complete your monitoring) 

_____ August 4 – 9 & August 11-12, 2018: chain of custody form, water sample, habitat assessment, 
streamflow, upstream photo, downstream photo, macroinvertebrates, record results in journal 

_____ November 3 – 8 & November 10-11, 2018: chain of custody, water sample, habitat assessment, 
streamflow, upstream photo, downstream photo, record results in journal 

_____ February 2 – 7 & February 9-10, 2019: chain of custody, water sample, habitat assessment, 
streamflow, upstream photo, downstream photo, record results in journal 

_____ May 4 – 9 & May 11-12, 2019: chain of custody form, water sample, habitat assessment, 
streamflow, upstream photo, downstream photo, macroinvertebrates, record results in journal 

_____ August 3 – 8 & August 10-11, 2019: chain of custody form, water sample, habitat assessment, 
streamflow, upstream photo, downstream photo, macroinvertebrates, record results in journal 

_____ November 2 – 7 & November 9-10, 2019: chain of custody, water sample, habitat assessment, 
streamflow, upstream photo, downstream photo, record results in journal 

_____ February 1 – 6 & February 8-9, 2020: chain of custody, water sample, habitat assessment, 
streamflow, upstream photo, downstream photo, record results in journal 
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StreamSmart Inventory Sheet: 

Large Equipment:  

• Flow Measuring Pole 
• D-frame Macroinvertebrate Kick Net 

Equipment bag includes: 

• 250mL bottle 
• 1L bottle 
• Thermometer 
• Latex Gloves 
• Tape Measure 
• Chain of Custody Records 
• Stream Smart Journal 
• Key to Macroinvertebrate Life in the River 
• Spoons (or tweezers) 
• 2 White Ice Trays 
• White Tubs 
• Pen or Pencil 
• Blank Habitat Assessment Field Data Sheet 
• Blank Macroinvertebrate Field Data Sheets 
• Blank Stream Discharge Data Sheet 
• Laminated Sampling Procedures 
• Directions to your site 

 
Volunteer will provide: 
 

• Ice Chest with Ice to keep water samples cold 
• Watch or stop watch with seconds hand 
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Water Quality Background Information 
Air Temperature - Air temperature directly affects water temperature. It is important to analyze both in 
water quality sampling pro- grams. 

Water Temperature - Water temperature directly affects dissolved oxygen concentrations and aquatic 
habitat. As water temperature increases, the solubility of oxygen decreases. Water temperature above 
20°C can begin to stress fish and slow down metabolism. (See Dissolved Oxygen) 

Dissolved Oxygen - Freshwater systems gain oxygen from the atmosphere and from plants as a result of 
photosynthesis. Running water, because of its’ churning, dissolves more oxygen than still water. 
Respiration by aquatic animals, decom- position, and various chemical reactions consume oxygen. 
Oxygen is measured in its dissolved form known as dissolved oxygen (DO). If more oxygen is consumed 
than is produced, dissolved oxygen levels decline and some sensitive animals may move away, weaken, 
or die. DO levels fluctuate seasonally and over a 24-hour period. They vary with water temperature and 
altitude. Cold water holds more oxygen than warm water and water holds less oxygen at higher 
altitudes. Thermal discharges, such as water used to cool machinery in a manufacturing plant or a power 
plant, raise the temperature of water and lower its oxygen content. Aquatic animals are most vulnerable 
to lowered DO levels in the early morning on hot summer days when stream flows are low, water 
temperatures are high, and aquatic plants have not been producing oxygen since sunset. 

Turbidity - Turbidity is a measure of water clarity. Suspended matter decreases the passage of light 
through water. Suspend- ed materials include soil particles (clay, silt, and sand), algae, plankton, 
microbes, and other substances. Higher turbidity increases water temperatures because suspended 
particles absorb more heat. This, in turn, reduces the concentration of dissolved oxygen (DO) because 
warm water holds less DO than cold. Higher turbidity also re- duces the amount of light penetrating the 
water, which reduces photosynthesis and the production of dissolved oxygen. Suspended materials can 
clog fish gills, reducing resistance to disease in fish, lowering growth rates, and affecting egg and larval 
development. As the particles settle, they can blanket the stream bottom, especially in slower waters, 
and smother fish eggs and benthic macroinvertebrates. 

Total Suspended Solids - Like turbidity, total suspended solids (TSS) indicate the amount of solids 
suspended in the water whether soil particles or organic matter. The difference is that TSS measures the 
actual weight of material per volume of wa- ter whereas turbidity measures the amount of light scatter. 
See turbidity for discussion of negative impacts of increased TSS. TSS is reported as mg/L. TSS in streams 
in northwest Arkansas usually range from 0.1 to 20 mg/L but can get as high as 500 mg/L during storm 
flows because the faster water moves the more sediment it can carry and the more force it has to cause 
erosion of the stream banks and channel. 

Total Dissolved Solids – Total Dissolved Solids are any minerals, salts, cations, or anions dissolved in 
water.  For example, dissolved table salt and dissolved inorganic salts such as calcium, magnesium, 
potassium, sodium, bicarbonates, chlorides, and sulfates would all be considered total dissolved solids.  
The concentration of total dissolved solids affects the water balance in the cells of aquatic organisms. An 
organ- ism placed in water with a very low level of solids, such as distilled water, will swell up because 
water will tend to move into its cells, which have a higher concentration of solids. An organism placed in 
water with a high con- centration of solids will shrink somewhat because the water in its cells will tend 
to move out. This will in turn affect the organism's ability to maintain the proper cell density, making it 
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difficult to keep its position in the water column. It might float up or sink down to a depth to which it is 
not adapted, and it might not survive. 

 

pH - pH is a term used to indicate the alkalinity or acidity of a substance as ranked on a scale from 1.0 to 
14.0. Acidity increases as the pH gets lower. pH affects many chemical and biological processes in the 
water. For example, different organisms flourish within different ranges of pH. Most aquatic animals 
prefer a range of 6.5-8.0. pH outside this range reduces the diversity in the stream because it stresses 
the physiological systems of most organ- isms and can reduce reproduction. Low pH can also allow toxic 
elements and compounds to become mobile and "available" for uptake by aquatic plants and animals. 
This can produce conditions that are toxic to aquatic life, particularly to sensitive species like rainbow 
trout. Changes in acidity can be caused by atmospheric deposition (acid rain), surrounding rock, and 
certain wastewater discharges. 

The pH scale measures the logarithmic concentration of hydrogen (H+) and hydroxide (OH-) ions, which 
make up water (H+ + OH- = H2O). When both types of ions are in equal concentration, the pH is 7.0 or 
neutral. Below 7.0, the water is acidic (there are more hydrogen ions than hydroxide ions). When the pH 
is above 7.0, the water is alkaline, or basic (there are more hydroxide ions than hydrogen ions). Since the 
scale is logarithmic, a drop in the pH by 1.0 unit is equivalent to a 10-fold increase in acidity. So, a water 
sample with a pH of 5.0 is 10 times as acidic as one with a pH of 6.0, and pH 4.0 is 100 times as acidic as 
pH 6.0. 

Conductivity - Conductivity is a measure of water’s ability to pass an electrical current. Conductivity is 
affected by the pres- ence of inorganic dissolved solids such as chloride, nitrate, sulfate, phosphate, 
sodium, calcium, etc. and these ions carry either a positive or negative charge. Conductivity is also 
affected by temperature where warmer water has so conductivity is usually reported at 25 oC.  
Conductivity in streams is often affected by the geology of the area, but discharges into streams can also 
influence conductivity. For examples, a wastewater discharge could increase stream conductivity 
because of the presence of chloride, phosphate and nitrate. 

Conductivity is usually measured in microsiemens per centimeter (µs/cm). Distilled water has a 
conductivity ranging from 0.5 to 3 µs/cm. Conductivity in streams varies from 50 to 1500 µs/cm but 
conductivity higher than 500 µs/cm can have negative impacts on sensitive aquatic species. 

Nitrogen - Like phosphorus, nitrogen is a necessary component for plant and animal growth in aquatic 
ecosystems, but excessive nitrogen can also lead to water quality concerns. Excess nitrogen can cause 
accelerated plant and algae growth. Excessive growth of these aquatic organisms clog water intakes, use 
up dissolved oxygen as they de- compose and block light from penetrating the water. Nitrogen is 
naturally abundant in the environment, but it is also introduced to aquatic systems through fertilizers, 
runoff from urban and agricultural lands, wastewater effluent and others. Nitrogen can be removed 
from aquatic systems through a process called denitrification where nitrate (NO3-N) in the water is 
converted to nitrogen gas which is released into the atmosphere. 
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Forms of Nitrogen - Nitrogen can exists in various forms in aquatic ecosystems. These forms of nitrogen 
include ammonia (NH3), nitrate (NO3), and nitrite (NO2). Excess nitrates can cause hypoxia (low levels of 
dissolved oxygen) and can be- come toxic to warm-blooded animals at higher concentrations (10 mg/L) 
or higher) under certain conditions. The natural level of ammonia or nitrate in surface water is typically 
low (less than 1 mg/L); in the effluent of wastewater treatment plants, it can range up to 30 mg/L. 
Sources of nitrates include wastewater treatment, plants, runoff from fertilized lawns and cropland, 
failing on-site septic systems, runoff from animal manure storage areas, and industrial discharges that 
contain corrosion inhibitors. 

 

Phosphorus - Both phosphorus and nitrogen are essential nutrients for the plants and animals that make 
up the aquatic food web. Since phosphorus is the nutrient in short supply in most fresh waters, even a 
modest increase in phosphorus can, under the right conditions, set off a whole chain of undesirable 
events in a stream including accelerated plant growth, algae blooms, low dissolved oxygen, and the 
death of certain fish, invertebrates, and other aquatic animals. There are many sources of phosphorus, 
both natural and human. These include soil and rocks, wastewater treatment plants, runoff from 
fertilized lawns and cropland, failing septic systems, runoff from animal manure storage areas, disturbed 
land areas, drained wetlands, water treatment, and commercial cleaning preparations. 
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Forms of phosphorus - Phosphorus has a complicated story. Pure, "elemental" phosphorus (P) is rare. In 
nature, phosphorus usually exists as part of a phosphate molecule (PO4). Phosphorus in aquatic systems 
occurs as organic phosphate and inorganic phosphate. Organic phosphate consists of a phosphate 
molecule associated with a carbon-based molecule, as in plant or animal tissue. Phosphate that is not 
associated with organic material is inorganic. Inorganic phosphorus is the form required by plants. 
Animals can use either organic or inorganic phosphate. Both organic and inorganic phosphorus can 
either be dissolved in the water or suspended (attached to particles in the water column). 

The Phosphorus Cycle - Phosphorus changes form as it cycles through the aquatic environment. 

 

 

 

 

 

 

 

Phosphorus cycles through the environment, changing form as it does so. Aquatic plants take in 
dissolved inorganic phosphorus and convert it to organic phosphorus as it becomes part of their tissues. 
Animals get the organic phosphorus they need by eating either aquatic plants, other animals, or 
decomposing plant and animal material. As plants and animals excrete wastes or die, the organic 
phosphorus they contain sinks to the bottom, where bacterial decomposition converts it back to 
inorganic phosphorus, both dissolved and attached to particles. This inorganic phosphorus gets back into 
the water column when the bottom is stirred up by animals, human activity, chemical interactions, or 
water currents. Then it is taken up by plants and the cycle begins again. 

In a stream system, the phosphorus cycle tends to move phosphorus downstream as the current carries 
decom- posing plant and animal tissue and dissolved phosphorus. It becomes stationary only when it is 
taken up by plants or is bound to particles that settle to the bottom of pools. 

In the field of water quality chemistry, phosphorus is described using several terms. Some of these 
terms are chemistry based (referring to chemically based compounds), and others are methods-based 
(they describe what is measured by a particular method). 

The term "orthophosphate" is a chemistry-based term that refers to the phosphate molecule all by 
itself. "Reactive phosphorus" is a corresponding method-based term that describes what you are 
actually measuring when you perform the test for orthophosphate. Because the lab procedure isn't 
quite perfect, you get mostly orthophosphate but you also get a small fraction of some other forms. 

More complex inorganic phosphate compounds are referred to as "condensed phosphates" or 
"polyphosphates." The method-based term for these forms is "acid hydrolyzable." 

 



 47  
 

Monitoring phosphorus - Monitoring phosphorus is challenging because it involves measuring very low 
concentrations down to 0.01 milligram per liter (mg/L) or even lower. Even such very low concentrations 
of phosphorus can have a dramatic impact on streams. Less sensitive methods should be used only to 
identify serious problem areas. 

While there are many tests for phosphorus, only four are likely to be performed by volunteer monitors. 

The total orthophosphate test is largely a measure of orthophosphate. Because the sample is not 
filtered, the procedure measures both dissolved and suspended orthophosphate. The EPA-approved 
method for measuring total orthophosphate is known as the ascorbic acid method. Briefly, a reagent 
(either liquid or powder) containing ascorbic acid and ammonium molybdate reacts with 
orthophosphate in the sample to form a blue compound. The intensity of the blue color is directly 
proportional to the amount of orthophosphate in the water. 

The total phosphorus test measures all the forms of phosphorus in the sample (orthophosphate, 
condensed phosphate, and organic phosphate). This is accomplished by first "digesting" (heating and 
acidifying) the sample to convert all the other forms to orthophosphate. Then the orthophosphate is 
measured by the ascorbic acid method. Because the sample is not filtered, the procedure measures both 
dissolved and suspended orthophosphate. 

The dissolved phosphorus test measures that fraction of the total phosphorus which is in solution in the 
water (as opposed to being attached to suspended particles). It is determined by first filtering the 
sample, then analyzing the filtered sample for total phosphorus. 

Insoluble phosphorus is calculated by subtracting the dissolved phosphorus result from the total 
phosphorus result. 

All of these tests have one thing in common they all depend on measuring orthophosphate. The total 
orthophosphate test measures the orthophosphate that is already present in the sample. The others 
measure that which is already present and that which is formed when the other forms of phosphorus 
are converted to orthophosphate by digestion. 

Alkalinity - Alkalinity is a measure of the capacity of water to neutralize acids, this is also known as 
buffering capacity. Alkaline compounds in the water such as bi- carbonates (baking soda is one type), 
carbonates, and hydroxides remove H+ ions and lower the acidity of the water (which means increased 
pH). They usually do this by combining with the H+ ions to make new com- pounds. Without this acid-
neutralizing capacity, any acid added to a stream would cause an immediate change in the pH. 
Measuring alkalinity is important in determining a stream's ability to neutralize acidic pollution from 
rainfall or wastewater. It's one of the best measures of the sensitivity of the stream to acid inputs. 
Alkalinity in streams is influenced by rocks and soils, salts, certain plant activities, and certain industrial 
wastewater discharges. 

Areas with limestone that tend to have higher alkalinity while areas with granite and sandstone 
generally have lower alkalinity.  

Total alkalinity is measured by measuring the amount of acid (e.g., sulfuric acid) needed to bring the 
sample to a pH of 4.2. At this pH all the alkaline compounds in the sample are "used up." The result is 
reported as milligrams per liter of calcium carbonate (mg/L CaCO3). 
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Hardness - Water hardness is a measure of the quantity of divalent ions (salts with two positive charges) 
such as calcium, magnesium and/or iron in water. There are many different divalent salts; however, 
calcium and magnesium are the most common sources of water hardness. Hardness is traditionally 
measured by chemical titration. The hardness of a water sample is reported in milligrams per liter as 
calcium carbonate (mg/L CaCO3). Calcium carbonate hardness is a general term that indicates the total 
quantity of divalent salts present and does not specifically identify whether calcium, magnesium and/or 
some other divalent salt is causing water hardness. Hardness can be a mixture of divalent salts. In 
theory, it is possible to have water with high hardness that contains no calcium. 

Calcium has an important role in the biological processes of fish. It is necessary for bone formation, 
blood clot- ting and other metabolic reactions. Fish can absorb calcium for these needs directly from the 
water or food. The presence of free (ionic) calcium at relatively high concentrations in culture water 
helps reduce the loss of other salts (e.g. sodium and potassium) from fish body fluids (i.e. blood). 
Sodium and potassium are the most important salts in fish blood and are critical for normal heart, nerve 
and muscle function. In low calcium water, fish can lose (leak) substantial quantities of these salts into 
the water. Fish must then use energy supplied by their feed to re-absorb lost salts. That can reduce the 
energy available for growth and may extend the time necessary to grow fish to market size. A low CaCO3 
hardness value is a reliable indication that the calcium concentration is low. However, high hardness 
does not necessarily reflect a high calcium concentration. A high hard- ness reading could result from 
high magnesium concentrations with little or no calcium present. Since limestone commonly occurs in 
the soil and bedrock of Arkansas, it would be reasonably safe to assume that high hardness readings 
reflect high calcium levels. 

Hardness is commonly confused with alkalinity. Alkalinity is a measure of the amount of acid (hydrogen 
ion) water can absorb (buffer) before achieving a designated pH. The problem relates to the term used 
to report both measures, CaCO3 in mg/L. Just as with hardness, mg/L CaCO3 alkalinity is a general term 
used to express the total quantity of base (hydrogen ion acceptors) present. If limestone is responsible 
for both hardness and alkalinity, these values will be similar if not identical. However, where sodium 
bicarbonate (NaHCO3) is responsible for high alkalinity it is possible to have low hardness and low 
calcium. 
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Contact Information:  

Arkansas Game and Fish Stream Teams 

Arkansas Stream Team enables concerned citizens to become involved in stream and watershed 
conservation. Efforts revolve around three primary aspects of stream conservation: education, advocacy 
and stewardship. Stream Team members can adopt a stream, determine its current situation and plan a 
project based on their initial survey. This is done with the landowner’s approval and technical assistance 
from program sponsors. Projects can include litter pick-ups, water-quality monitoring, streambank 
erosion control, watershed improvement and more. Your imagination is the only limitation. 

Contact Person: 

Sean Saunders 
Region 1 Stream Team Coordinator 
455 Dam Site Road 
Eureka Springs, AR 72631  
Phone: 866-253-2506 
Email: Sean.Saunders@agfc.ar.gov 
 
 
 
Arkansas Water Resources Center 
 
Arkansas Water Resources Center (AWRC) is one of 54 water research institutes nationwide, and the 
AWRC is located at the Universityof Arkansas – Fayetteville. AWRC has been working in collaboration 
with the United States Geological Survey and the National Institute for Water Resources to help local, 
state and federal agencies manage Arkansas’ water resources since for more than 30 years. AWRC’s 
statewide mission is to: 
 

• Arrange for competent research that addresses water problems and enhances our 
understanding. 

• Aid the entry of new research scientists into water resources fields. 
• Help to train future water scientists and engineers. 
• Transfer results of sponsored research to water managers and the public 

 
Contact Person: 
 
Brian Haggard 
Director, Arkansas Water Resources Center 
203 Engineering Hall 
Fayetteville, AR 72701 
Phone: 479-575-4403 
Email: haggard@uark.edu 
 
 
 
 

mailto:Sean.Saunders@agfc.ar.gov
mailto:haggard@uark.edu
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Beaver Water District 
 
Beaver Water District supplies drinking water to more than 300,000 people and industries in 
Fayetteville, Springdale, Rogers, Bentonville and surrounding areas. These cities then resell the water to 
surrounding towns and communities. The District’s mission is to serve our customers’ needs by 
providing high quality drinking water that meets or exceeds all regulatory requirements and is 
economically priced consistent with our quality standards. For more information, visit 
www.bwdh2o.org. 
 
Contact Person:  
 
Matthew Rich 
301 N. Primrose Road 
Lowell, AR 72745 
Phone: 479-756-3651 
Email: MRich@bwdh2o.org 
 
 
 
Ozarks Water Watch  
 
Ozarks Water Watch promotes water quality in the Upper White River Basin Watershed through bi-state 
collaboration on research, public policy, and action projects in Arkansas and Missouri. Ozarks Water 
Watch achieves these goals by monitoring and reporting on water quality in the basin; serving as an 
advocate on policy issues which affect water quality and watersheds through regulatory and legislative 
means; emphasizing public information, education, promotion, and communication about water quality 
issues; supporting, encouraging, and capitalizing on allied watershed groups working for a common 
purpose; and supporting and administering water quality action projects throughout the Upper White 
River Basin.   The StreamSmart program is carried out through the office of Ozarks Water Watch at 
Beaver Lake located in Rogers, Arkansas.  To learn more about Ozarks Water Watch and the 
StreamSmart Program please visit www.owwbeaverlake.org. 
 
Contact Person 
 
Angela Danovi, Projects Manager 
1200 West Walnut Street 
Rogers, AR 72756 
Phone: 479-295-7717 
Email: adanovi@ozarkswaterwatch.org 
 
 
 
 
 
 
 
 
 

http://www.bwdh2o.org/
mailto:MRich@bwdh2o.org
http://www.owwbeaverlake.org/
mailto:adanovi@ozarkswaterwatch.org
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Beaver Watershed Alliance 
 
The Beaver Watershed Alliance is a community supported nonprofit organization. Its mission is to 
protect, enhance, and sustain the water quality of Beaver Lake and the integrity of its watershed 
through education and outreach, voluntary best management practice implementation, and scientific 
investigation.  To learn more about the Beaver Watershed Alliance, visit 
www.beaverwatershedalliance.org. 
 
Contact Person: 
 
Clell Ford, Executive Director 
Beaver Watershed Alliance 
614 E. Emma Ave. Suite M438 
Springdale, AR 72764 
Phone: 479-750-8007 
Email: clell@beaverwatershedalliance.org 
 
 
Northwest Arkansas Master Naturalists 
 
The Northwest Arkansas Master Naturalist’s mission is to develop a corps of well-informed volunteers to 
provide education, outreach, and service dedicated to the beneficial management of natural resources 
and natural areas within the Northwest Arkansas communities. 
 
Contact Information: 
 
Northwest Arkansas Master Naturalists 
207 NW O Street 
Bentonville, AR 72712 
Email Contact: Ken Leonard - kenleonard57@gmail.com 
 
 
 

http://www.beaverwatershedalliance.org/
mailto:clell@beaverwatershedalliance.org
mailto:kenleonard57@gmail.com
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