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Visual Stream Surveys  

Visual stream surveys are an easy and effective on-site tool for evaluating the physical 
health of a waterway. Participants of a visual survey assess factors such as water appear-
ance, bank stability, vegetative margins, etc. This method allows for determining the po-
tential source of pollution or habitat damage of a waterway.  

Performing a visual survey in conjunction with a watershed survey provides immediate  
in-field context for a stream. The watershed survey maps large areas and pollution risks 
whereas a visual survey applies to a tributary within the watershed and provides localized 
evidence of stream health, bank erosion, and habitat conditions. These two methods for 
monitoring complement each other well as broad watershed studies can indicate general 
problem areas and visual surveys pinpoint exact locations of pipe leaks, trash dumps, or 
failing riverbanks.  

Using these surveys in combination with other monitoring methods provided by Georgia 
Adopt-A-Stream allows for a more complete understanding of a waterway. For example, 
the visual survey may identify a pollution source, pointing out to  volunteers exactly where 
to test for chemical, bacterial, or macroinvertebrate parameters. Alternatively, if chemical 
tests show poor water quality, visual surveys provide context as to why the problem is 
occurring (e.g., sewer discharge).  

The Visual Stream Survey is one of many methods of monitoring with Georgia Adopt -A-
Stream. Other methods include: 

× Introduc tion to Water Quality Monitoring  

× Getting to Know Your Watershed 

× Bacterial Monitoring  

× Chemical Monitoring  

× Macroinvertebrate Monitoring  

Georgia Adopt-A-Stream provides training workshops for all monitoring methods  and 
encourages volunteers to attend these workshops to educate themselves on protocols and 
familiarize  themselves with the program. We recommend all volunteers to read the Intro-
duction to Water Quality Monitoring manual to learn more about Georgia Adopt-A-
Stream and its monitoring protocols. It also provides important safety information vital 
to completing any monitoring methods.  

Use this manual as a guide for completing the Visual Stream Survey for any waterbody 

INTRODUCTION  
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adopted. The survey protocol involves taking photographs at different points in the mon-
itoring area and filling out seven forms , available on the Adopt-A-Stream website. These 
forms include:  

× Basic Visual Survey  form  

× Stream Habitat Survey  form  

× Stream Flow form  

× Channel Cross-Section form  

× Wentworth Pebble Count  form  

× Sketch of Monitoring  Site form  

× Visual Biological Survey  form  

Photos and completed forms outlined in this manual should be uploaded to the Georgia 
Adopt-A-Stream database. Instructions for using the database, creating a group, and as-
signing a site are available in the Introduction to Water Quality Monitoring  manual.  

Read through this manual for basic information, concepts, and terminology about water-
ways that will provide guidance for observations and measurements when completing the 
Visual Stream Survey forms.  

 

 

 

 

The Living Stream Environment  

A healthy stream is a busy place. Wildlife and birds find shelter and food near and in its 
waters. Vegetation grows along its banks, shading the stream, slowing its flow in rain-
storms, filtering pollutants before they enter the stream, and sheltering anima ls. Within 
the stream itself are fish and a myriad of insects and other tiny creatures with very par-
ticular needs. For example, stream dwellers need dissolved oxygen to breathe, rocks, over-
hanging tree limbs, logs, and roots for shelter, vegetation and other organisms to eat, and 
special places to breed and hatch their young. Many of these animals need water of a spe-
cific velocity, depth, and temperature to survive.  

Human activities shape and alter many of these stream characteristics. Human interven-
tion may involve dams, straightening, diverting, dredging, and discharging into streams. 
Roads, parking lots, homes, offices, golf courses, and factories are built in watersheds. 
Farming, mining, tree cutting, and grazing livestock often occurs in and along streams. 

UNDERSTANDING STREAMS & 
RIVER ENVIRONMENTS  
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Humans also use streams to swim, fish, and boat within. Volunteers should be aware that 

activities on land surrounding a waterbody have great effects on its habitat.   

Components of a stream and the surrounding land  

These activities can dramatically affect many components of the livening stream environ-
ment. Refer to the terms and their definitions below:  

The adjacent watershed includes the higher ground that captures runoff and drains to 
the stream.  

The floodplain is the low area of land that surrounds a stream and holds the overflow of 
water during a flood.  

The riparian zone (buffer) is an area of natural vegetation extending outward from 
the edge of the streambank. The riparian zone acts as a buffer to pollutants entering a 
stream from runoff, controls erosion, and provides stream habitat and nutrient input into 
the stream. A healthy stream system generally has a healthy riparian zone. Reductions 
and impairment of riparian zones occur when roads, parking lots, fields, law ns, other ar-
tificially cultivated areas, bare soil, rocks, or buildings are near the streambank 

The streamside cover includes any overhanging vegetation that offers protection and 
shading for the stream and its aquatic inhabitants.  

The bankfull line is the area on a streambank that marks the normal maximum flow 
level before excess water spills into the riparian zone or floodplain. The bankfull discharge 
is expected to occur every 1.5 to 3 years on average.  
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Components of the floodplain and bankfull  

The stream bank includes both an upper bank and a lower bank. The lower bank nor-
mally begins at the normal water line and runs to the bottom of the stream. The upper 
bank extends from the break in the normal slope of the surrounding land to the normal 
high-water line.  

Stream vegetation includes emergent, submergent, and floating plants. Emergent 
plants include plants with true stems, roots, and leaves with most of their vegetative parts 
above the water. Submergent plants also include some of the same types of plants but are 
completely immersed in water. Floating plants (e.g., duckweed, algae mats) are detached 
from any substrate and are therefore drifting in the water.  

The channel of the stream is the width of the stream at bankfull discharge.  

Pools are distinct habitats within the stream where the velocity of water is reduced, and 
the depth of the water is greater than that of most other stream areas. A pool usually has 
soft bottom sediments.  

Riffles are shallow, turbulent, swiftly flowing stretches of water that flow over partially 
or totally submerged rocks. This is where the sound of water moving is the loudest.  

Runs or glides are sections of the stream with a relatively low velocity that flow gently 
and smoothly with little or no turbulence at the surface of the water.  

The substrate is the material that makes up a streambed, like clay, cobbles, or boulders.  
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Components of the River System 

Whether streams are active, fast moving, shady, cold, and clear, or deep, slow moving, 
muddy, and warm ï or something in between ï they are shaped by the land they flow 
through and by what we do to that land. For example, vegetation in the streamôs riparian 
zone protects and serves as a buffer for the streamôs streamside cover, which, in turn, 
shades and enriches (by dropping leaves and other organic material) the water in the 
stream channel.  

Furthermore, the riparian zone helps maintain the stability of the streambank by binding 
soils through root systems. This helps control erosion and prevents excessive siltation of 
the streamôs substrate. If human activities begin to degrade the streamôs riparian zone, 
each of these stream components and the organisms that inhabit it, begin to degrade. The 
Macroinvertebrate Monitoring manual includes methods that volunteers can use to as-
sess the streamôs living environment, the insects that live there, and the physical compo-
nents of the stream that support them.  
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The River System  

Stream scientists categorize streams based on the balance and timing of the storm water 
runoff and baseflow components. There are three main categories: 

Ephemeral streams flow only during or 
immediately after periods of precipitation. 
They generally flow less than 30 days out of 
the year and persist as dry riverbeds the rest 
of the time.  

Intermittent streams flow only during 
certain times of year. Seasonal flow in an in-
termittent stream usually lasts longer than 
30 days per year.  

Perennial streams flow continuously dur-
ing both wet and dry periods. Base flow is 
generally caused by the movement of ground 
water into the channel.  

As streams flow downhill and meet other 
streams in the watershed, a branching net-
work is formed. When observed from above, 
this network resembles a tree. The trunk of 
the tree is represented by the largest river 
that flows into the ocean or Gulf of Mexico. 
The ñtippmostò branches are the headwa-
ter streams. This network of flowing water 
from the headwater streams to the mouth of 
the largest river is called the river system. 
Water resource professionals have devel-
oped a simple method of categorizing the 
streams in the river system. Streams that 
have no tributaries flowing into them are 
called first -order streams. Streams that 
receive only first-order streams are called 
second -order streams. When two sec-
ond-order streams meet, the combined flow 

becomes a third -order stream , and so on.  

What is Stream Flow and Why is it Important?  

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

The flow of a stream is directly related to the amount of water moving off the watershed 
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into the stream channel. It is affected by weather, increasing during rainstorms and de-
creasing in dry periods. It also changes during different seasons of the year. Stream flow 
decreases during summer months when evaporation rates are high and shoreline vegeta-
tion is actively removing water from the ground for its growth. August and September are 
generally the months with the lowest flow in most streams and rivers across the country.  

Water withdrawals for irrigation purposes can seriously deplete water flow, as can indus-
trial water withdrawals. Dams used for electric power generation, particularly facilities 
designed to produce power during periods of peak need, often block the flow of a stream 
and later release it in a surge.  

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 flow-
ing rivers can receive pollution discharges without much impact on water qual ity, whereas 
small flowing streams have less capacity to dilute and degrade waste.  

Stream velocity, which increases as the volume of water in the stream increases, deter-
mines the kinds of organisms that can live in a stream (some need fast-flowing areas while 
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.  

The River Continuum Concept  

Imagine a small stream in the North Georgia mountains. Ideally, the headwater stream 
(first or second order) would be characterized by many small riffles interspersed with 
pools of cool water with extensive shade and tree canopy cover. Generally, these streams 
possess few or no fish because they are so small. Throughout the year, especially in the 
fall, leaves and other organic debris are swept over land into the stream. Aquatic microbes 
and macroinvertebrates consume this organic matter in much the same way as worms 
break down yard waste in a compost pile. Shredders and collectors , organisms that 
possess adaptations for shredding intact organic matter and collecting detritus, are the 
primary aquatic macroinvertebrates that inhabit these headwater streams.  

As we progress downstream, the river becomes broader and canopy cover is reduced. The 
water temperature also increases. These third, fourth, and fifth order streams are pro-
gressively less influenced by the surrounding land. The aquatic populations of fish and 
macroinvertebrates likewise change. Collectors slowly predominate while cold-water fish 
like trout and smallmouth bass give way to perch and ultimately catfish. This progressive 
change in the physical characteristics and biological communities in a river is called the 
River Continuum Concept.   

The River Continuum Concept is an attempt to generalize changes in a stream as it pro-
gresses in size from a first order to second, fifth, and larger order streams. This conceptual 
model not only helps to identify connections between the watershed, floodplain, and 
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stream systems, but also describes the way in which biological communities develop and 
change from headwater to mouth . The River Continuum Concept can place a site or 
stream reach in context within a larger watershed or landscape and thus help individuals 
define and focus monitoring and restoration goals.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Model of the River Continuum Concept  
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This chapter directs the volunteer step by step through the process of completing the 
Georgia Adopt-A-Stream Visual Stream Survey forms, including taking photographs. Be-
fore starting, download all the forms from the AAS website so there are extras to work 
with in the future.  

When completing any surveys in this manual, please also fill out the Basic Visual Survey 
form. Refer to the descriptions below for how to complete the visual forms and surveys.  

Basic Visual Survey  Form  

SITE INFORMATION  

Group Name  
Choosing a group name is covered in the Introduction to Water Quality Monitoring and 
Getting to Know Your Watershed manuals, and registration of the group should be com-
pleted online on the AAS database. Each monitoring site will be registered to this group 
name.  

Group ID  
An ID number will be provided by the AAS database once a group is registered. It will be 
in the forma t AAS-G####.  

Site ID  
Each site registered to the database will be assigned a site number, in the format AAS-S-
####. This site number allows the group and the State to identify the exact location of 
the monitoring site.  

Stream Name  
List the stream name of the site being monitored that was previously registered on the 
database.  

Monitors  
List all QA/QC volunteers who assisted with monitoring.  

Number of Participants  
List the number of people who joined the monitoring event (both certified and non -certi-
fied volunteers).  

Event Data (MMDDYYYY)  
The time of year for surveys conducted are very important. List the date of the sampling 

HOW TO COMPLETE A VISUAL 
SURVEY OF A WATER BODY  
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event in the MMDDYYYY format.  

Time Sample Collected (HHMM)  
Document the time of day that sampling began. Try to be consistent and monitor around 
the same time for each sample event.  

Time Spent Sampling (minutes)  
Report on the time spent monitoring. Include preparation time for sampling a nd pro-
cessing the samples. This information is required.  
Example: One individual sampled from 12:00 -1:00 pm. This is equivalent to 60 minutes 
of sampling time. If 4 individuals sampled from 12:00 -1:00pm, this would still be equiv-
alent to 60 minutes of sampling time.  

Total Time Spent Traveling (minutes)  
Report on the time spent traveling to and from the sampling site (optional).  
Example: One individual traveled 10 minutes to and 10 minutes from the site. This would 
be 20 total minutes of travel time. Or, if there are multiple people travelling to and from 
the site, report the sum of each personôs total travel time. If May traveled 20 minutes, 
Larry traveled 10 minutes, and Dan traveled 30 minutes, the total time to report is 60 
minutes.  

Furthest Distance Traveled (miles)  
Report the mileage to and from the site (optional).  
Example: One person traveled 10 miles to and 10 miles from the site, for a total of 20 
miles reported. Or, if there are multiple people traveling, report the longest distance trav-
eled. If Mary traveled 20 miles, Larry 10 miles, and Dan 30 miles, report Danôs mileage, 
since it was the furthest.  

WEATHER  

Present Conditions  
Please select all that apply: Heavy Rain, Steady Rain, Intermittent Rain, Overcast (no blue 
sky between any clouds), Partly Cloudy (clouds present but also some blue sky), or 
Clear/Sunny (no clouds).  

Amount of Rain, if Known  
Please check the local weather station or visit wunderground.com to find the most recent 
rain levels in the past 24-48 hours in inches. A rain gauge at the site may also be used for 
this measurement.  

OBSEERVATIONS  

Flow/Water Level  
Flow level is valuable information. Even if the waterway is flooded or completely dry, 
please fill out the data sheet as completely as possible (weather, air temperature, flow, 
comments section) and submit the information to the AAS database. Refer to the bullet 
points below for descriptions of different flow/ water levels. 
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× Dry: The waterbody is dry and has no visible pools. 

× Stagnant/Still (streams only):  This occurs when the water body is not flow-

ing downstream. It could also occur if there are pools of water that are not con-

nected by flowing water (the bed is dry in between pools).  

× Low:  This is when the water level is lower than normal. Indicators for low water 

levels include: some parts of the creek or lakebed are dry between the surface and 

the shoreline plants, or aquatic plants/algae are now exposed and lying out of the 

water.  

× Normal:  Based on observations and opinion, this is what the water bodyôs level 

typically looks like.  

× High:  This is when the water body is higher than normal. Look for partially sub-

merged shoreline vegetation that is usually out of the water.  

× Flood (over banks):  Please do not sample during a flood, but it is important to 

record this high level.  

With major changes in weather patterns, waterways may exhibit periods of time not con-
ducive to base flow water quality testing such as periods of extreme drought or flooding. 
Georgia AAS encourages citizens to remember safe monitoring practices when major 
storms appear, and waterways rise to unsafe levels.  

APPEARANCE OF WATER  

The appearance of the water is determined by water clarity, water color, water surface, 
water odor, and trash. Use a clear cup, bottle, or plastic bag and a white background to 
determine water color, water clarity, and water odor. Prepare a water sample from the 
monitoring site to evaluate these three parameters.  

Water color and water clarity are often misunderstood concepts. Water clarity is a meas-
urement of the amount of light that is scattered by material in the water. Natural waters 
carry sediments, dissolved substances, gases, and other organic material that affect its 
clarity. Clear waters are low in suspended sediments and other dissolved organic matter 
whereas unclear or turbid waters are high in these parameters, clouding visibility . Water 
color refers to the hues that visual light takes. Water color is the result of light being scat-
tered back upward from the water after it has passed through the depths and undergone 
absorption.  Colors result from dissolved materials like tannins or from suspended parti-
cles like phytoplankton or sediment.   

The two parameters are distinct but often influence one another. For example, rivers 
heavily stained by tannins are a deep amber (color) but completely transparent  (clarity) . 
Alternatively, water that appears bright green (color)  but cloudy (clarity)  may be affected 
by algae blooms. Similarly,  water may appear muddy-brown (color) and opaque (clarity) 
from suspended solids or sediment. Refer to the table below for further clarification.  
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Water Clarity vs. Water Color  

Feature  Water Clarity  Water Color 

Definition  
How far light can penetrate 
or how cloudy the water is 

The hue or tint of the water  

Primary Cause  
Suspended solids such as 
sediment, algae, microbes, 
or other organic matter  

Dissolved organic matter, minerals, and 
suspended materials like leaves 

How to Measure  

Secchi Disk (depth in me-
ters) OR visually measured 
based on the viewersô opin-
ion 

Based on the viewersô opinion and the 
organic material suspended and dis-
solved in the water 

Environmental Im-
portance  

Light penetration is crucial 
for the health of aquatic 
plants and other organisms 

Indicates the organic composition of a 
water body and/or watershed  

 

Water Clarity  
Select one of the following conditions  that describes the relative cloudiness of the water: 

× Clear/Transparent:  The water is transparent and can be seen through, and 

light rays easily penetrate through it.  

× Cloudy/Somewhat Turbid:  The water can transmit some light  rays, but it is 

difficult to see through it.  

× Opaque/Turbid:  The water is neither clear nor cloudy because light cannot 

pass through it likely due to stirred up sediment.  

× Other  

Water Color  
Select one of the following  conditions  that describes the relative color of the water: 

× No Color : Water is completely clear and lacks any visible tint. This is generally a 

healthy state for most non-coastal freshwater streams in baseflow conditions. It 

indicates a low concentration of suspended particles, minerals, and dissolved or-

ganic material.  
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× Brown/Muddy : The water has a brown, tan, or soil-like appearance. This is fre-

quently caused by disturbed sediment in the water way from stormwater runoff, 

upstream soil erosion, construction sites, or heavy stream bank erosion.  

× Green : The water appears to be a distinct green or blue-green coloration. This is 

likely caused by high concentrations of phytoplankton or algae, suggesting nutri-

ent pollution from fertilizers, animal waste, or failing septic systems.  

× Milky/White : The water has a cloudy, chalky, or milky-white appearance. This 

can be caused by natural geology and mineral deposits suspended in the water 

column. However, a sudden milky appearance is indicative of a sewage leak, ani-

mal waste, or industrial wastewater discharge.  

× Tannic : The water is a dark, tea-like brown or amber color. This is caused by 

tannins which are organic compounds that leach out of decomposed leaves, bark, 

and organic matter.  

× Other  

Water Surface  
Select any of the following  that describes the appearance of the water surface: 

× Clear: No appearance of anything on the surface of the water.  

× Oily Sheen:  This is a multicolored reflection that may indicate oil floating in the 

stream. Some sheens are natural (a byproduct of iron bacteria) and, when dis-

turbed, may break into geometric patterns. If the oil swirls around the stick and 

quickly flows back into a smooth, continuous film, the sheen is likely caused by 

pollution. Use a stick to test if the oily sheen breaks when disturbed and select 

ñyesò or ñnoò. 

× Algae:  Note if any types of algae are present in the waterway. Algae are simple 

plants which do not grow true roots, stems, or leaves and which mainly live in 

water. They can be brown, green, or reddish and grow on rocks, the streambed, or 

float on the surface.  

× Foam:  The presence of foam can be natural or due to pollution (e.g. detergents 

or nutrients). Foam that is several inches high and does not brush apart easily is 

generally caused by some sort of pollution.  

o If Foam is Present:  Select if it is more than three inches tall and/or if it 

is pure white in color.  

× Other: Explain what is seen on the surface of the water.  

Water Odor  
Select one of the following: 

× Natural/None  

× Gasoline  

× Sewage  

× Rotten Egg  
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× Fishy  

× Chorine  

× Other  

DO NOT CONTINUE TO SAMPLE if there is a strong chemical odor or an appearance of 
chemical spill.  

Trash  
Trash is an unsightly form of pollution that affects the health of waterways and aquatic 
organisms. Removing trash from waterways is a simple way to protect and improve the 
environment. This can be done individually or with a larger group such as a Rivers Alive 
cleanup. The information collected will support the efforts of cleanup programs to iden-
tify sites across the State in need of cleanup.  

Select any of the following: 

× None: What a luxury, this site is trash free!  

× Yes, I did a cleanup:  Great! This site is now cleaned.  

× This site needs an organized cleanup:  There is more trash present than the 

group can handle, and a larger effort needs to be conducted.  

COMMENTS  

This section is for personal observations of the site. Please write down information not 
captured by the datasheets including any changes to the site (ñATV tracks were seen up 
and down the stream channelò or ñsite access has changed to the west side of the bankò) 
or biological observations (ñalgal growth was tremendousò or ñfishes were seenò) as well 
as any other significant findings.  

Stream Habitat Survey  Form  

INTRODUCTION  

Stream habitat includes the physical and chemical conditions of an ecosystem and plays 
a large role in the aquatic life present. This survey documents the qualitative  conditions 
of instream habitats and the riparian zone. This survey is conducted on a quarterly basis 
to track changes over time and provide a general idea of waterway health.  

This survey is only intended for streams that can be waded in. Read this guide before 
completing the survey or attending a training workshop with AAS.  

Stream habitats are evaluated by looking upstream, downstream, and into the riparian 
zones on both sides of the channel. Ten parameters are considered: 

1. Channel Bottom Materials (Epifaunal Substrate)  

2. Fine Sediments (Embeddedness) 

3. Diversity of Instream Habitats (Riffle, Runs, and Pools)  

https://riversalive.georgia.gov/


19 
 

4. Point Bars and Islands (Sediment Deposition) 

5. Channel Flow Status 

6. Channel Alteration by Human Activity  

7. Bends and Curves (sinuosity) 

8. Bank Stability  

9. Streamside Vegetation 

10. Vegetative Buffer Zones 

Details for scoring each parameter, what to look for, why it is important, and definitions 
are provided in the following pages.  

Before beginning, keep in mind the following concepts and ideas: 

× Stream Reach: At the site, determine a section of stream to walk and survey. The 

reach is defined as twelve times the average width of the stream. Determine the 

farthest upstream and downstream points and place a permanent marker to re-

member this area for future surveys. Walk the entire reach, entering the stream 

and riparian zone when completing the survey to achieve a better idea of its overall 

condition.  

× Reference Stream:  This survey works best if there is a local reference stream for 

comparison. This is a stream with minimal  disturbance from human interactions 

or is the healthiest stream in the area that can serve as a benchmark for the survey 

and streams evaluated in the future.  

× Total Score:  When each parameter has been scored and evaluated, calculated the 

sum of these to determine the final score and stream rating.  

× Rocky Bottom vs.  Muddy Bottom Streams:  Determine the type of stream 

being sampled (one with riffles/rocks vs. one with a more sandy/muddy bottom). 

Evaluate only those parameters that are appropriate for that stream type (e.g., 2 

refers to only rocky bottom streams and #7 refers to only muddy bottom streams).  

× Assess Quarterly (Four Times per Year): Intended as a complimentary pro-

tocol to the AAS Macroinvertebrate Monitoring Program, the Visual Survey will 

help with understanding and interpreting the water quality index score. Both 

should be completed four times a year or seasonally.  

× Photo Points:  Take four images of the site, one upstream, one downstream, one 

facing the left bank/riparian zone, and one facing the right bank/riparian zone. 

Capture these photos each time this survey is conducted. To set up photo points, 

refer to the Photo Points clause at the end of this section (page XX).  

SCORING THE PARAMETERS  

Each habitat parameter is rated with a value from zero to ten. In some cases, each stream 
bank will be evaluated separately, scoring each on a scale of zero to five. Using the AAS 
Stream Habitat Survey form, record the score that best fits the observations made based 
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on the narratives, drawings, images, and descriptions provided in the following pages of 
this guide. Refer to the example form at the end of this document to assist with completing 
the survey.  

HOW TO INTERPRET THE TOTAL SCORE  

Based on the total score, a stream will range from ópoorô to óexcellentô condition. This may 
change based on the seasons or on varied weather and climatic patterns. Having baseline 
data through the seasons and overtime are helpful to compare the total score. Examining 
each parameter individually over time can help discover any óweakô parameters that may 
warrant further investigation or intervention. Additionally, when conducted in conjunc-
tion with the macroinvertebrate survey, this should provide insight into the results of the 
water quality index score regarding the overall habitat condition and availability at the 
site.  

STREAM HABITAT SURVEY GUIDE  

Refer to the following  images for an in-depth guide to scoring each parameter, what to 
look for, why it is important, and term definitions.  
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Stream Flow  Form  

Stream flow, or discharge, is the volume of water that moves over a designated point over 
a fixed period. It is often expressed as cubic feet per second (cfs). To determine the stream 
flow rate, follow the directions below. These measurements can be taken when conducting 
a channel cross-section survey.  

Materials  

× Tape measures (in feet and tenths of feet) 

× Waterproof yardsticks or other devices to measure water depth (in feet and 

tenths of feet) 

× An orange or other mutually buoyant flotation device, an d a fishing net to scoop 

the float out of the stream 

× Stopwatch or watch with a second hand 

× Calculator 

× Stream Flow form  

Procedure 

All data should be recorded in feet and tenths of feet.  

AREA  

Calculate the area of a cross 
section of a stream in 
square feet. To do this, de-
termine the average depth 
of the stream. Multiple 
depth measurements 
should be taken, starting at 
the edge of the water and in 
the stream substrate. Take 
the average of the depth 
measurements. Run the 
tape measure across the 
stream, from the water 
edge to water edge. Meas-
ure the width  of the flowing 
stream at two locations. Multiply the average width  and average depth of the stream to 
get the area in square feet.  

ὃὶὩὥὈὩὴὸὬ ὼ ὡὭὨὸὬ 

SPEED  

Calculate the flow speed of a stream in feet per second (ft/sec). Start from the point where 
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stream area measurements were taken, and mark off a 20-foot section downstream. Use 
a stopwatch to time how long it takes for a mutually buoyant object, such as an orange, to 
float the 20-foot distance in seconds.  

The volunteer who lets the flotation object go at the upstream transect should position it 
so that it starts slightly upstream of the starting point and then flows into the fasted cur-
rent. This ñtime of travelò measurement should be conducted at least three times. The 
average of the trials will be used, so the 
more this is completed, the more accu-
rate the results will be. Discard any 
float trials in which the object becomes 
stuck or blocked in the stream (by cob-
bles, roots, debris, etc.). After obtain-
ing the average time, divide the dis-
tance in feet by the number of seconds 
it took the object to travel that dis-
tance. This is the speed in feet per sec-
ond.  

ὛὴὩὩὨ 
ςπ ὪὩὩὸ

ὔόάὦὩὶ έὪ ὛὩὧέὲὨί
 

                                                                              Calculating time between transects                                                 

COEFFICIEN T 

Scientists have determined a coefficient or correction factor for muddy bottom and rocky 
bottom streams. This corrects for the fact that water at the surface travels faster than wa-
ter near the bottom due to resistance from sediment. Multiplying the surface velocity by 
a correction coefficient decreases the value and gives a better measure of a streamôs over-
all velocity. The coefficient or correction factor is 0.8 for rocky -bottom streams or 0.9 for 
muddy-bottom streams.  

ὅέὩὪὪὭὧὭὩὲὸπȢψ Ὢέὶ ὙέὧὯώ ὄέὸὸέά ὛὸὶὩὥάί 

ὅέὩὪὪὭὧὭὩὲὸπȢω Ὢέὶ ὓόὨὨώ ὄέὸὸέά ὛὸὶὩὥάί 

FLOW  

To determine flow rate, multiply the stream area by the stream speed. Then multiply that 
answer by 0.8 or 0.9 depending on whether it is a rocky or muddy -bottom steam.  

ὊὰέύὃὶὩὥ ὼ ὛὴὩὩὨ ὼ ὅέὩὪὪὭὧὭὩὲὸ 

For those who are interested, the flow equation is: 

Ὂὰέύ 
ὃὒὅ

Ὕ
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Where: 

A = Average cross-sectional area of the stream in feet (average stream width multiplied 
by average water depth) 

L = Length of the stream reach measured (usually 20 ft) 

C = A coefficient or correction factor (0.8 for rocky -bottom streams or 0.9 for muddy -
bottom streams) 

T = Time, in seconds, for the float to travel the length of L 

Channel Cross -Section  Form  

Drawing a channel cross-section allows an observer to track changes in the stream chan-
nel shape. Measuring a stream channel cross-section is a simple way to document changes 
in the shape or profile of a stream channel.  

This involves stretching a tape measure across a stream and measuring the stream chan-
nel and banks. Twenty to thirty depth measurements are recommended to accurately por-
tray most streams, with more measurements needed for broad or structurally complex 
sites (like stream channels with islands in the middle). Measure all significant changes 
that occur across the channel, with an emphasis on elevation and structural changes.  

All measure-
ments should be 
taken from the 
left bank, facing 
downstream, 
and recorded in 
feet and tenths 
of feet for stand-
ardization pur-
poses.  

  
  
   Preparing to measure a channel cross-section 

Materials  

× 100-foot measuring tape 

o Or longer, depending on the stream 

× 8- to 10-foot measuring stick in increments of feet and tenths  

o This can be constructed from materials available at the hardware store 

× Thick twine  

o Preferably non-stretch buildersô quality 
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× Line level 

× 2- to 3-foot lengths of rebar, nails, and hammer 

× Clips or vise grips to fix tape to rebar or nails 

× Cross Section form  

× Graph paper 

× Pencil 

Procedure 

1. Measure a Channel Cross -Section : Locate a representative section of the 

stream. Ensure there are no stream hazards, safety first! Ideally, the site will have 

a permanent marker that will help with  future identification, e.g., a large tree, con-

crete structure, etc. If one is not available, use rebar to mark the end points on each 

bank or hammer a nail in a large tree. The end points should be set back from your 

stream, behind the bankfull stage on either side.  

Cross-section measurements should begin in the flood plain  

2.  Placing the Twine and Measuring Tape : Stretch the twine between the mark-

ers. Using a line level, ensure the twine is perfectly even. If it is not level, vertical 

measurements (elevation) will be inaccurate. Stretch the measuring tape between 

both endpoints directly beside the twine. Attach the zero end of the tape to the left 

marker (when looking downstream). Stretch the tape tight and level above the 
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water. Vertical measurements will be taken from the stream substrate to the twine, 

and horizontal measurements will be taken along the measuring tape.  

3.  Adding Ticks for Measurement : Starting with the left end  point at zero, meas-

ure the horizontal distance along the measuring tape every 1 to 2 feet and at each 

change in important feature. Always measure the bankfull stage, edge of water, 

deepest point, sandbars, etc. At those horizontal distances, measure the vertical 

distance (or elevation) from bank or stream bottom to the twine. Continue across 

the channel to the right endpoint. Under óComments,ô note when the points at the 

bankfull stage, edge of water, and other significant features.  

 

Stream profile depth measurements every 1 to 2 feet and each important stream feature  

4.  Record : Record the distance and elevation measurements to 0.1 feet (e.g. 3.7 ft) 

on the Channel Cross-Section: Part 1 Data Form. On the Channel Cross-Section: 

Part 2 graph paper provided with the Visual Stream Survey forms, graph the 

stream profile to compare with future and past measurements.  

Wentworth Pebble Count  Form  

The Wentworth Pebble Count is a method for quantitatively  characterizing the substrate 
particles of a streambed by determining the percentage of silt, sand, gravel, cobbles, and 
boulders. The results may be used to evaluate the amount of sediment entering a stream. 
This method requires at least two people but can be conducted in larger groups.  

Materials  

× Metric Ruler with a 2mm mark  

× Size Chart (provided) 
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× Wentworth Pebble Count form  

× Pencil 

Procedure 

1. Select a group member to record results on the data form. The other member(s) 

will be counters. These positions may be periodically rotated throughout the peb-

ble count. It can be helpful to work in pairs of a counter and note-taker.  

2. Select a cross-section of the stream to sample. Look for an area of the stream with 

a representative number of pools, riffles, and/or runs. Ensure the area is safe and 

can be waded through.  

3. Begin by wading through the stream. Ensure that all areas of the stream are cov-

ered, from cross-section to the bankfull mark. If only one person is count ing, walk 

upstream in a zigzag from bankfull to bankfull. If there is a group counting, walk 

upstream in a line formed from bankfull to bankfull.  

4. The recorder will choose a random time to say ñstop,ò at which point each counter 

should pick up the pebble closest to their right big toe. To avoid the natural ten-

dency to pick up large pebbles, pick a point on the boot/toe to use as a reference 

point. Use a reference point on the finger that descends into the water. The first 

particle touched by this point should be measured.  

5. Using a ruler and the Size 

Chart below, each counter 

determines if they have 

silt/clay, sand, gravel, cob-

ble, boulder, or bedrock. 

The pebble is measured at 

its middle length. This is 

not the longest or the 

shortest cross-section of 

the pebble, but in between. 

Measure its intermediate axis. Refer to the image for guidance.  

6. Call the size out to be recorded on the data sheet.  

7. Repeat steps 1-6 until  they have been counted approximately 100 times.  

8. Calculate the percentage that are silt/clay, sand, gravel, cobble, boulder, or bed-

rock.  

9. Graph the number of pebbles versus pebble size.  

The following table contains particle size classes. Use the descriptions when making visual 
estimations. If more accurate measurements are taken, a clearer picture of changes in 
substrate composition over time will be obtained.  
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Wentworth Pebble Count Size Chart  

Size Class  Size Range (mm)  Description  

Silt  / Clay < 0.062  Smooth when rubbed between fingers. 

Sand 0.062 ï 2.0 
May have some clay in it but there is a 
gritty texture present  

Gravel 2.0 ï 64.0 
Usually a loose, distinct rock ranging 
from the size of a garden pea to a tennis 
ball 

Cobble 64.0 ï 256.0 

Range from where gravel leaves off and 
ends, just before heavy machinery 
would be needed to pick it up. Typically,  
in the size range from a tennis ball to a 
basketball. 

Boulder 265.0 ï 4096.0  
These are large rocks that would require 
heavy machinery to lift  

Bedrock > 4096.0  
Bedrock is not a loose sediment and is 
completely unremovable 

 

Sketch of Monitoring Site  Form  

On the Site Sketch form, or on a separate page, note the physical features of the stream 
reach, such as riffles, pools, runs, streambanks (bare or eroded), changes to stream shape 
(rip -rap, gabions, cemented banks), vegetation, stream flow obstructions (dams, pipes, 
culverts), outfalls, tributaries, landscape features, paths, bridges, and roads. 

As accurately as possible, identify the location of channel cross-section measurements 
and provide information on the location of stream reach (e.g. 034.6772 N, 083.6823 W, 
or Cricket Creek stream reach begins 57 feet north of Cormorant Bridge). 

Include comments such as observed stream physical changes or potential problems, e.g. 
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spills, new construction, type of discharging pipes, etc. 

Visual Biological Survey  Form  

1. Wildlife in or around the stream: Note the wildlife seen or heard.  

2.  Fish in the stream: Check all that apply. Note any barriers that may keep fish 

from moving up or downstream.  

3.  Aquatic plants in the stream: Attached plants are those that are rooted in the 

streambed.  

4.  Extent of algae in the stream: Note the color of algae, the thickness of the coat-

ing, and the distribution of algae covering on submerged material. A stream should 

have a light coating of algae on the rocks and other submerged material, visible 

only when standing within a few feet of th e rock.  

5.  Presence of naturally occurring organic material in the stream: The as-

sessment measures availability of physical habitat for aquatic organisms. The po-

tential for the maintenance of a healthy fish community and its ability to recover 

from disturbance is dependent on the variety and abundance of suitable habitat 

and cover available.  

a. Look for logs, fallen trees, or parts of trees that provide structure and at-

tachment for aquatic macroinvertebrates and hiding places for fish. Thick 

root mats from trees and shrubs at or beneath the water surface also provide 

ideal habitat for aquatic ani mals.  

6.  Stream shade cover: Vegetative cover of the waterôs surface (i.e. trees and 

shrubs overhanging the stream, not algae covering the surface of it) reduces the 

amount of direct sunlight and provides organic matter for the streamôs food 

change. Refer to the River Continuum Concept for more information.  

Note the occurrence of string-like algae. If it is present in the stream, it is easily noticed. 
Also note if there are clumps of algae floating on the waterôs surface. The presence of this 
type of algae is not typical in a healthy stream.  

Photo Point Monitoring  

Photo point monitoring is a standardized method for taking photographs of resources so 
they can be compared over time. The goal of photo point monitoring is to have images to 
compare over time at the site. Images of the site can be submitted to the AAS database.  

Streams are dynamic systems that naturally change over time. In some cases, these 
changes can be caused by unnatural influences like land disturbance or instream dredg-
ing. Photo points provide a reference for conditions from the time one starts monitoring 
and into the future. These images are intended to be repeated over time and provide both 
qualitative and quantitative data that can assist in detecting natural and unnatural in flu-
ences on streams. If changes are noticed, corrective actions may be taken before they be-
come severe or irreversible.  
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Opportunistic images, or images not intended on being repeated may be taken to support 
observations (e.g. color of water is white, ATV tracks in the stream, destabilized stream 
banks, trash, etc.). These images can be posted to the site page for educational purposes 
or documentation of observed activities at the site (e.g. erosion activities, foam, surface 
oil, etc.).  

Refer to the materials and directions below for taking photo points and submitting the 
images to the AAS database.  

Materials  

× Basic Visual Survey form  

× Camera 

o Try to use the same model of camera each time, at the widest depth or field 

× Tripod (optional)  

× Tape measure 

× Writing utensil to take notes  

× GPS unit 

× Compass 

Procedure 

Select an area of the stream that is representative of the stream reach (12 times the bank-
full width of the stream). Plan to take photo points at the same site 2 ï 4 times per year.  

1. Determine a Permanent Photo Point Location  

a. Choose a Reference Point (RP): A reference point is an arbitrary point in 

the riparian zone that will help to find the permanent photo point location 

(PPL) within the stream channel that will be returned to each time for taking 

images. The reference point (RP) is a permanent structure/object located in 

the riparian zone such as a tree, boulder, or metal rod. Ensure the RP is an 

easily located structure/object and is not in an erosion -prone area. Taking 

a GPS location of this point and recording its coordinates is recommended.  

b.  Find the Permanent Photo Point Location (PPL): This is the location that 

will be returned to each time photo points are taken. Because it is within the 

stream channel, the RP will be used to locate it each time. To complete this 

the first time, grab a tape measure (in feet) and run it from the RP to the 

center of the stream channel (bankfull to bankfull). The point in the center 

of the stream channel will be the PPL. Record this distance. Use a compass 

to determine oneôs bearing when running the tape measure for consistency 

in future photo point monitoring visits. Refer to the instruction below on 

how to take a bearing.  

2.  Determining height for taking images: Use a tripod to set the height at which 

pictures will be taken (record this height) or  ensure images are taken from the 
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same estimate height each time (i.e. same volunteer each time taking the image 

from eye level).  

3.  Taking the images: 

Take four images as fol-

lows, setting the camera 

for the widest depth of 

field. It is best to take 

photos early in the morn-

ing, late in the afternoon, 

or on slightly overcast 

days when the sun is less 

intense. Refer to the im-

age for taking photo 

point images. 

a. Photo Point 1: 

Looking down-

stream 

b.  Photo Point 2: Will be  90° clockwise and should capture the right bank, 

looking into the riparian zone  

c. Photo Point 3:  Will be 180° clockwise from photo point 1, and should be 

looking upstream 

d.  Photo Point 4:  Will be 270° clockwise from photo point 1, and should cap-

ture the left bank  

4.  Submit the images: Add the images taken to the site on the AAS database 

TAKING A BEARING WITH A COMPASS  

1. From the Reference Point (RP) in the riparian area, look to the Permanent Photo 

Point Location (PPL)  and face it.  

2. Hold the compass at 

waist level and allow the 

north needle to position 

itself (using magnetic 

north). If using a map 

style compass with a ro-

tating face, turn it so that 

the north marker lines up 

with the needle and the 

direction of travel arrow 

on the baseplate is point-

ing toward the PPL. 










































