
Appendix B 
 
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Habitat Assessment and 
Physicochemical Characterization Field Data Sheets  

Form 1: Physical Characterization/Water Quality Field Data Sheet 
Form 3: Habitat Assessment Field Data Sheet - Low Gradient Streams  

 
Stream Visual Assessment Protocol 
 
 



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

 
 STREAM NAME  LOCATION  
STATION #_________ RIVERMILE_________ STREAM CLASS  
LAT ______________ LONG ______________  RIVER BASIN  
STORET #  AGENCY  
INVESTIGATORS  
FORM COMPLETED BY  DATE ________  

TIME  ________   AM   
PM  

REASON FOR SURVEY  

 
Has there been a heavy rain in the last 7 days? 

 Yes   No  

WEATHER 
CONDITIONS  

Now  
 
 
 

____%  
 

 

storm (heavy rain) 
 rain (steady rain) 
showers (intermtt) 
%cloud cover 
clear/sunny 
 

Past 24 
hours  

 
 
 

____%  
 

 

Air Temperature_____ ° C  
 
Other____________________________________ 

SITE LOCATION/MAP  

Draw a map of the site and indicate the areas sampled (or attach a photograph) 

Stream Subsystem 
  Perennial   Intermittent   Tidal  

Stream Type  
  Coldwater ‘   Warmwater  

STREAM 
CHARACTERIZATION  

 
Stream Origin 

  Glacial                          Spring-fed 
  Non-glacial montane    Mixture of 

origins  
   Swamp and bog           

Other__________  

 
Catchment Area__________km2  

 



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

Predominant Surrounding Landuse  WATERSHED 
FEATURES   Forest 

 Field/Pasture  
Agricultural 

 Residential 

 Commercial 
  Industrial 
  Other 

______________ 

Local Watershed NPS Pollution 
 No evidence  Some potential sources  
 Obvious sources  

Local Watershed Erosion  
 None  Moderate  Heavy 

RIPARIAN 
VEGETATION 
 (18 meter buffer)  

Indicate the dominant type and record the dominant species present 
 Trees  Shrubs  Grasses  Herbaceous 

 dominant species present ________________________________________________________ 
INSTREAM FEATURES  Estimated Reach Length _______m 

Estimated Stream Width _______m  

Sampling Reach Area _______m2  

Area in km2 (m2 x1000) _______km2 

Estimated Stream Depth _______m 

Surface Velocity _______m/sec (at thalweg)  

Canopy Cover 
 Partly open  Partly shaded  Shaded 

High Water Mark _______m 

Proportion of Reach Represented by 
Stream Morphology Types 

 Riffle_______%  Run_______%  
 Pool_______%  

Channelized  Yes  No 

Dam Present Yes  No 

LARGE WOODY 
DEBRIS  

LWD _______m2 

Density of LWD _______m2/km2 (LWD/ reach area)  

AQUATIC 
VEGETATION  

Indicate the dominant type and record the dominant species present  
  Rooted emergent     Rooted submergent      Rooted floating    Free floating 
  Floating Algae         Attached Algae 

Dominant species present   ________________________________________________ 

Portion of the reach with aquatic vegetation      _____%  

WATER QUALITY  Temperature________ ° C 

Specific Conductance________  

Dissolved Oxygen ________  

pH ________  

Turbidity ________ 

WQ Instrument Used _______________ 

Water Odors 
  Normal/None   Sewage 
   Petroleum      Chemical 
   Fishy               Other________________ 
Water Surface Oils 

 Slick    Sheen   Globs   Flecks 
 None   Other______________________  

Turbidity (if not measured) 
 Clear      Slightly turbid   Turbid 
 Opaque   Stained             Other_______ 

SEDIMENT/SUBSTRATE  Odors 
  Normal       Sewage       Petroleum  
  Chemical   Anaerobic   None  
  Other______________________________ 

Oils 
  Absent    Slight    Moderate   Profuse 

Deposits 
 Sludge   Sawdust   Paper fiber   Sand 
 Relict shells   Other_________________ 

Looking at stones which are not deeply 
embedded,are the undersides black in color? 

  Yes   No 

 
INORGANIC SUBSTRATE COMPONENTS  ORGANIC SUBSTRATE COMPONENTS  

(should add up to 100%)  (does not necessarily add up to 100%)  

Substrate 
Type Diameter % Composition I n 

Sampling Reach 
Substrate 

Type Characteristic % Composition 
inSampling Area 

Bedrock    

Boulder >256 mm (10”)  

Detritus  sticks, wood, coarse plant 
materials (CPOM)  

 

Cobble  64-256 mm (2.5"-10")   

Gravel 2-64 mm (0.1”-2.5”)  

Muck-
Mud  

black, very fine organic 
(FPOM)  

 

Sand  0.06-2mm (gritty)   

Silt 0.004-0.06mm  

Clay <0.004mm (slick)  

Marl  grey, shell fragments   



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT) 
 
STREAM NAME  LOCATION     

STATION #__________ RIVERMILE__________  STREAM 
CLASS  

   

LAT _______________ LONG _______________  RIVER BASIN     
STORET #  AGENCY     
INVESTIGATORS      
FORM COMPLETED BY  DATE TIME  

AM  PM  
REASON FOR SURVEY  

 
Condition Category 

Habitat 
Parameter  Optimal Suboptimal Marginal Poor 
 
1. Epifaunal 
Substrate/ 
Available Cover  

Greater than 50% of  
substrate favorable for 
epifaunal colonization 
and fish cover; mix of 
snags, submerged logs, 
undercut banks, cobble 
or other stable habitat 
and at stage to allow full 
colonization potential 
(i.e., logs/snags that are 
not new fall and not 
transient).  

30-50% mix of stable  
habitat; well-suited for 
full colonization potential; 
adequate habitat for  
maintenance of  
populations; presence of  
additional substrate in the  
form of newfall, but not  
yet prepared for  
colonization (may rate at 
high end of scale).  

10-30% mix of stable  
habitat; habitat availability 
less than desirable; 
substrate frequently 
disturbed or removed.  

Less than 10% stable  
habitat; lack of habitat is 
obvious; substrate 
unstable or lacking.  

SCORE 20     19     18     17     16 15     14     13     12     11  10       9       8       7       6 5      4      3      2      1      0 
 
2. Pool Substrate 
Characterization  

Mixture of substrate 
materials, with gravel 
and firm sand prevelant; 
root mats and submerged 
vegetation common.  

Mixture of soft snad, mud, 
or clay; mud may be 
dominant; some root mats 
and submerged vegetation 
present.  

All mud or clay or sand 
bottom; little or no root 
mat; no submerged 
vegetation.  

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20     19     18     17     16 15     14     13     12     11 10       9       8       7       6 5      4      3      2      1      0 
 
3. Pool 
Variability  Even mix of large-

shallow, large-deep, 
small-shallow, small-
deep pools present.  

Majority of pools large-
deep; very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent.  

SCORE 20     19     18     17     16 15     14     13     12     11 10       9       8       7       6 5      4      3      2      1      0 
 
4. Sediment  
Deposition  

Little or no enlargement  
of islands or point bars  
and less than 20% of the 
bottom affected by  
sediment deposition.  

Some new increase in bar  
formation, mostly from  
gravel, sand or fine 
sediment; 20-50% of the  
bottom affected; slight  
deposition in pools.  

Moderate deposition of  
new gravel, sand or fine  
sediment on old and new 
bars; 50-80% of the  
bottom affected; sediment  
deposits at obstructions,  
constrictions, and bends;  
moderate deposition of  
pools prevalent.  

Heavy deposits of fine  
material, increased bar  
development; more than 
80% of the bottom  
changing frequently;  
pools almost absent due to  
substantial sediment  
deposition.  

SCORE 20     19     18     17     16 15     14     13     12     11 10       9       8       7       6 5      4      3      2      1      0 
 
5. Channel Flow 
Status  

Water reaches base of 
both lower banks, and 
minimal amount of 
channel substrate is 
exposed.  

Water fills >75% of the 
available channel; or 
<25% of channel substrate 
is exposed.  

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed.  

Very little water in 
channel and mostly 
present as standing pools.  
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SCORE 20     19     18     17     16  15     14     13     12     11 10       9       8       7       6  5      4      3      2      1      0  

 



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK) 
 

Condition Category 
Habitat 
Parameter  Optimal Suboptimal Marginal Poor 
 
6. Channel 
Alteration  

Channelization or 
dredging absent or 
minimal; stream with 
normal pattern 

Some channelization 
present, usually in areas of 
bridge abutments; 
evidence of past 
channelization, i.e., 
dredging, (greater than 
past 20 yr) may be 
present, but recent 
channelization is not 
present. 

Channelization may be 
extensive; embankments 
or shoring structures 
present on both banks, and 
40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion 
or cement; over 80% of 
the stream reach 
channelized and disrupted.  
Instream habitat greatly 
altered or removed 
entirely. 

SCORE 20     19     18     17     16 15     14     13     12     11  10       9       8       7       6 5      4      3      2      1      0 
 
7. Channel 
Sinuosity  

The bends in the stream 
increase the stream 
length 3 to 4 times 
longer than if it was in a 
straight line. (Note – 
channel braiding is 
considered normal in 
coastal plains and other 
low-lying areas.  This 
parameter is not easily 
rated in those areas.) 

The bends in the stream 
increase the stream length 
1 to 2 times longer than if 
it was in a straight line. 

The bends in the stream 
increase the stream length 
1 to 2 times longer than if 
it was in a straight line. 

Channel straight; 
waterway has been 
channelized for a long 
distance 

SCORE 20     19     18     17     16 15     14     13     12     11 10       9       8       7       6 5      4      3      2      1      0 
 
8. Bank Stability 
(score each bank) 
 
 
  

Bank stable, evidence of 
erosion or bank failure 
absent or minimal; little 
potential for future 
problems.  <5% of bank 
affected. 

Moderately stable; 
infrequent, small areas of 
erosion mostly healed 
over.  5-30% of bank in 
reach has areas of erosion. 

Moderately unstable, 30-
60% of bank in reach has 
areas of erosion; high 
erosion potential during 
floods. 

Unstable, many eroded 
areas; “raw” areas 
frequent along straight 
sections and bends; 
obvious bank sloughing; 
60-100% of bank has 
erosional scars. 

Score _____ (LB)  Left bank      10        9   8               7               6   5               4                3   2                1                0 

Score _____ (RB)  Right bank    10        9   8               7               6   5               4                3   2                1                0 
 
9.  Vegetative 
Protection (score 
each bank) 
  
Note: determine 
left or right side 
by facing 
downstream. 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native 
vegetation, including 
trees, understory shrubs, 
or nonwoody 
macrophytes; vegetative 
disruption through 
grazing or mowing 
minimal or not evident; 
almost all plants allowed 
to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class 
of plants is not well-
represented; disruption 
evident but not affecting 
full plant growth potential 
to any great extent; more 
than one-half of the 
potential plant stubble 
height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious, patches of bare 
soil or closely copped 
vegetation common less 
than one0half of the 
potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces 
covered by vegetation; 
disruption of streambank 
vegetation is very high; 
vegetation has been 
removed to 5 centimeters 
or less in average stubble 
height. 

Score _____ (LB)  Left bank      10        9   8               7               6   5               4                3   2                1                0 

Score _____ (RB)  Right bank    10        9   8               7               6   5               4                3   2                1                0 
 
10.  Riparian 
Vegetative Zone 
Width (score each 
bank riparian 
zone)  

Width of riparian zone 
>18 meters; human 
activities (i.e., parking 
lots, roadbeds, clear-
cuts, lawns, or crops) 
have not impacted zone. 

Width of riparian zone 12-
18 meters; human 
activities have impacted 
zone only minimally. 

Width of riparian zone 6-
12 meters; human 
activities have impacted 
zone a great deal. 

Width of riparian zone<6 
meters; little or no riparian 
vegetation due to human 
activities. 

Score _____ (LB)  Left bank      10        9   8               7               6   5               4                3   2                1                0 
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Score _____ (RB)  Right bank    10        9   8               7               6   5               4                3   2                1                0 

Total Score __________



 

(NWCC Technical Note 99–1, Stream Visual Assessment Protocol, December 1998) 
 

 
Stream Visual Assessment Protocol 

 
 
Owners name ___________________________________ Evaluator's name_______________________________ Date ________________ 

Stream name _______________________________________________ Waterbody ID number ____________________________________ 

Reach location _____________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________ 

Ecoregion ___________________________________ Drainage area _______________________ Gradient__________________________ 

Applicable reference site _____________________________________________________________________________________________ 

Land use within drainage (%): row crop ______ hayland ______ grazing/pasture _______ forest ______ residential _______ 

confined animal feeding operations ______ Cons. Reserve ________ industrial _______ Other: _________________ 

Weather conditions-today ______________________________________ Past 2-5 days __________________________________________ 

Active channel width ______________________ Dominant substrate: boulder ______ gravel ______ sand ______ silt ______ mud ______ 

 

Site diagram 



 

(NWCC Technical Note 99–1, Stream Visual Assessment Protocol, December 1998) 
 

Assessment Scores 
 

 

Channel condition  Pools  

Hydrologic alteration  Invertebrate habitat  

Riparian zone    

Bank stability  Canopy cover  

Water appearance  Manure presence  

Nutrient enrichment  Salinity  

Barriers to fish movement  Riffle embeddedness  
Instream fish cover  Macroinvertebrates observed 

(optional) 
 

 

 

 

 

 

 
Suspected causes of observed problems_____________________________________________________________________ 

_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

Recommendations______________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

_____________________________________________________________________________________________________ 

Score only if applicable 

Overall score       <6.0  Poor 
(Total divided by number scored)    6.1 – 7.4 Fair 
     ____________  7.5 – 8.9 Good 
        >9  Excellent 



 

(NWCC Technical Note 99–1, Stream Visual Assessment Protocol, December 1998) 
 

Scoring descriptions 
 
Each assessment element is rated with a value of 1 to 10. 
Rate only those elements appropriate to the stream. Using 
the Stream Visual Assessment Protocol worksheet, record 
the score that best fits the observations you make based on 
the narrative descriptions provided. Unless otherwise 
directed, assign the lowest score that applies. For example, if 
a reach has aspects of several narrative 
 

 
descriptions, assign a score based on the lowest scoring 
description that contains indicators present within the reach. 
You may record values intermediate to those listed. Some 
background information is provided for each assessment 
element, as well as a description of what to look for. The 
length of the assessment reach should be 12 times the active 
channel width

.Channel condition 
 
Natural channel; no 
structures, dikes. No 
evidence of downcutting or 
excessive lateral cutting. 
 

Evidence of past channel 
alteration, but with 
significant recovery of 
channel and banks. Any 
dikes or levies are set back 
to provide access to an 
adequate flood plain. 

Altered channel; <50% of 
the reach with riprap and/ or 
channelization. Excess 
aggradation; braided 
channel. Dikes or levees 
restrict flood plain width. 
 

Channel is actively 
downcutting or widening. 
>50% of the reach with 
riprap or channelization. 
Dikes or levees prevent 
access to the flood plain. 
 

10 7 3 1 
 
 
Stream meandering generally increases as the gradient 
of the surrounding valley decreases. Often, 
development in the area results in changes to this 
meandering pattern and the flow of a stream. These 
changes in turn may affect the way a stream naturally 
does its work, such as the transport of sediment and the 
development and maintenance of habitat for fish, 
aquatic insects, and aquatic plants. Some modifications 
to stream channels have more impact on stream health 
than others. For example, channelization and dams 
affect a stream more than the presence of pilings or 
other supports for road crossings. Active downcutting 
and excessive lateral cutting are serious impairments to 
stream function. Both conditions are indicative of an 
unstable stream channel. Usually, this instability must 
be addressed before committing time and money 
toward improving other stream problems. For example, 
restoring the woody vegetation within the riparian zone 
becomes increasingly difficult when a channel is 
downcutting because banks continue to be undermined 
and the water table drops below the root zone of the 
plants during their growing season. In this situation or 
when a channel is fairly stable, but already incised 
from previous downcutting or mechanical dredging, it 
is usually necessary to plant upland species, rather than 
hydrophytic, or to apply irrigation for several growing 
seasons, or both. Extensive bank-armoring of channels 
to stop lateral cutting usually leads to more problems 
(especially downstream). Often stability can be 
obtained by using a series of structures (barbs, groins, 
jetties, deflectors, weirs, vortex weirs) that reduce 
water velocity, deflect currents, or act as gradient  

controls. These structures are used in conjunction with 
large woody debris and woody vegetation plantings. 
Hydrologic alterations are described next. 
 
What to look for: Signs of channelization or 
straightening of the stream may include an unnaturally 
straight section of the stream, high banks, dikes or 
berms, lack of flow diversity (e.g., few point bars and 
deep pools), and uniform-sized bed materials (e.g., all 
cobbles where there should be mixes of gravel and 
cobble). In newly channelized reaches, vegetation may 
be missing or appear very different (different species, 
not as well developed) from the bank vegetation of 
areas that were not channelized. Older channelized 
reaches may also have little or no vegetation or have 
grasses instead of woody vegetation. Drop structures 
(such as check dams), irrigation diversions, culverts, 
bridge abutments, and riprap also indicate changes to 
the stream channel. Indicators of downcutting in the 
stream channel include nickpoints associated with 
headcuts in the stream bottom and exposure of cultural 
features, such as pipelines that were initially buried 
under the stream. Exposed footings in bridges and 
culvert outlets that are higher than the water surface 
during low flows are other examples. A lack of 
sediment depositional features, such as regularly-
spaced point bars, is normally an indicator of incision. 
A low vertical scarp at the toe of the streambank may 
indicate downcutting, especially if the scarp occurs on 
the inside of a meander. Another visual indicator of 
current or past downcutting is high streambanks with 
woody vegetation growing well below the top of the 



 

(NWCC Technical Note 99–1, Stream Visual Assessment Protocol, December 1998) 
 

bank (as a channel incises the bankfull flow line moves 
downward within the former bankfull channel). 
Excessive bank erosion is indicated by raw banks in 

areas of the stream where they are not normally found, 
such as straight sections between meanders or on the 
inside of curves. 

 
Hydrologic alteration 
 
Flooding every 1.5 to 2 
years. No dams, no water 
withdrawals, no dikes or 
other structures limiting the 
stream's access to the flood 
plain. Channel is not incised. 
 

Flooding occurs only once 
every 3 to 5 years; limited 
channel incision 

or 
 Withdrawals, although 
present, do not affect 
available habitat for biota. 
 

Flooding occurs only once 
every 6 to 10 years; channel 
deeply incised.  

or 
Withdrawals significantly 
affect available low flow 
habitat for biota. 
 

No flooding; channel deeply 
incised or structures prevent 
access to flood plain or dam 
operations prevent flood 
flows.  

or 
Withdrawals have caused 
severe loss of low flow 
habitat. 

or 
 Flooding occurs on a 1-year 
rain event or less 

10 7 3 1 
 
 
Bankfull flows, as well as flooding, are important to 
maintaining channel shape and function (e.g., sediment 
transport) and maintaining the physical habitat for 
animals and plants. High flows scour fine sediment to 
keep gravel areas clean for fish and other aquatic 
organisms. These flows also redistribute larger 
sediment, such as gravel, cobbles, and boulders, as 
well as large woody debris, to form pool and riffle 
habitat important to stream biota. The river channel 
and flood plain exist in dynamic equilibrium, having 
evolved in the present climatic regime and geomorphic 
setting. The relationship of water and sediment is the 
basis for the dynamic equilibrium that maintains the 
form and function of the river channel. The energy of 
the river (water velocity and depth) should be in 
balance with the bedload (volume and particle size of 
the sediment). Any change in the flow regime alters 
this balance. If a river is not incised and has access to 
its flood plain, decreases in the frequency of bankfull 
and outof- bank flows decrease the river's ability to 
transport sediment. This can result in excess sediment 
deposition, channel widening and shallowing, and, 
ultimately, in braiding of the channel. Rosgen (1996) 
defines braiding as a stream with three or more smaller 
channels. These smaller channels are extremely 
unstable, rarely have woody vegetation along their 
banks, and provide poor habitat for stream biota. A 
split channel, however, has two or more smaller 
channels (called side channels) that are usually very 
stable, have woody vegetation along their banks, and 
provide excellent habitat. Conversely, an increase in 
flood flows or the confinement of the river away from 
its flood plain (from either incision or levees) increases 

the energy available to transport sediment and can 
result in bank and channel erosion. The low flow or 
baseflow during the dry periods of summer or fall 
usually comes from groundwater entering the stream 
through the stream banks and bottom. A decrease in 
the low-flow rate will result in a smaller portion of the 
channel suitable for aquatic organisms. The withdrawal 
of water from streams for irrigation or industry and the 
placement of dams often change the normal low-flow 
pattern. Baseflow can also be affected by management 
and land use within the watershed — less infiltration of 
precipitation reduces baseflow and increases the 
frequency and severity of high flow events. For 
example, urbanization increases runoff and can 
increase the frequency of flooding to every year or 
more often and also reduce low flows. Overgrazing and 
clearcutting can have similar, although typically less 
severe, effects. The last description in the last box 
refers to the increased flood frequency that occurs with 
the above watershed changes.  
 
What to look for: Ask the landowner about the 
frequency of flooding and about summer low-flow 
conditions. A flood plain should be inundated during 
flows that equal or exceed the 1.5- to 2.0-year flow 
event (2 out of 3 years or every other year). Be 
cautious because water in an adjacent field does not 
necessarily indicate natural flooding. The water may 
have flowed overland from a low spot in the bank 
outside the assessment reach. Evidence of flooding 
includes high water marks (such as water lines), 
sediment deposits, or stream debris. Look for these on 
the banks, on the bankside trees or rocks, or on other 



 

(NWCC Technical Note 99–1, Stream Visual Assessment Protocol, December 1998) 
 

structures (such as road pilings or culverts). Excess 
sediment deposits and wide, shallow channels could 
indicate a loss of sediment transport capacity. The loss 

of transport capacity can result in a stream with three 
or more channels (braiding). 

 
Riparian zone 
 
Natural vegetation 
extends at least two 
active channel widths 
on each side. 
 

Natural vegetation 
extends one active 
channel width on 
each side. Or If less 
than one width, 
covers entire flood 
plain. 
 

Natural vegetation 
extends half of the 
active channel width on 
each side. 
 

Natural vegetation 
extends a third of the 
active channel width on 
each side.  

or 
Filtering function 
moderately 
compromised.  

Natural vegetation less 
than a third of the active 
channel width on each 
side.  

or 
Lack of regeneration.  

or 
Filtering function 
severely compromised.  

10 8 5 3 1 
 
 
This element is the width of the natural vegetation zone 
from the edge of the active channel out onto the flood 
plain. For this element, the word natural means plant 
communities with (1) all appropriate structural 
components and (2) species native to the site or 
introduced species that function similar to native 
species at reference sites. A healthy riparian vegetation 
zone is one of the most important elements for a 
healthy stream ecosystem. The quality of the riparian 
zone increases with the width and the complexity of 
the woody vegetation within it. This zone: • Reduces 
the amount of pollutants that reach the stream in 
surface runoff. • Helps control erosion. • Provides a 
microclimate that is cooler during the summer 
providing cooler water for aquatic organisms. • 
Provides large woody debris from fallen trees and 
limbs that form instream cover, create pools, stabilize 
the streambed, and provide habitat for stream biota. 
 
• Provides fish habitat in the form of undercut banks 
with the "ceiling" held together by roots of woody 
vegetation. 
• Provides organic material for stream biota that, 
among other functions, is the base of the food chain in 
lower order streams. 
• Provides habitat for terrestrial insects that drop in the 
stream and become food for fish, and habitat and travel 
corridors for terrestrial animals. 
• Dissipates energy during flood events. 
• Often provides the only refuge areas for fish during 
out-of-bank flows (behind trees, stumps, and logs). 
 
The type, timing, intensity, and extent of activity in 
riparian zones are critical in determining the impact on 
these areas. Narrow riparian zones and/or riparian 
zones that have roads, agricultural activities, residential 

or commercial structures, or significant areas of bare 
soils have reduced functional value for the stream. The 
filtering function of riparian zones can be 
compromised by concentrated flows. No evidence of 
concentrated flows through the zone should occur or, if 
concentrated flows are evident, they should be from 
land areas appropriately buffered with vegetated strips. 
 
What to look for: Compare the width of the riparian 
zone to the active channel width. In steep, V-shaped 
valleys there may not be enough room for a flood plain 
riparian zone to extend as far as one or two active 
channel widths. In this case, observe how much of the 
flood plain is covered by riparian zone. The vegetation  
must be natural and consist of all of the structural 
components (aquatic plants, sedges or rushes, grasses, 
forbs, shrubs, understory trees, and overstory trees) 
appropriate for the area. A common problem is lack of 
shrubs and understory trees. Another common problem 
is lack of regeneration. The presence of only mature 
vegetation and few seedlings indicates lack of 
regeneration. Do not consider incomplete plant 
communities as natural. Healthy riparian zones on both 
sides of the stream are important for the health of the 
entire system. If one side is lacking the protective 
vegetative cover, the entire reach of the stream will be 
affected. In doing the assessment, examine both sides 
of the stream and note on the diagram which side of the 
stream has problems. There should be no evidence of 
concentrated flows through the riparian zone that are 
not adequately buffered before entering the riparian 
zone. 
 
 



 

(NWCC Technical Note 99–1, Stream Visual Assessment Protocol, December 1998) 
 

Bank stability 
 
Banks are stable; banks are 
low (at elevation of active 
flood plain); 33% or more of 
eroding surface area of 
banks in outside bends is 
protected by roots that 
extend to the base-flow 
elevation. 
 

Moderately stable; banks are 
low (at elevation of active 
flood plain); less than 33% 
of eroding surface area of 
banks in outside bends is 
protected by roots that 
extend to the baseflow 
elevation. 
 

Moderately unstable; banks 
may be low, but typically 
are high (flooding occurs 1 
year out of 5 or less 
frequently); outside bends 
are actively eroding 
(overhanging vegetation at 
top of bank, some mature 
trees falling into steam 
annually, some slope 
failures apparent). 

Unstable; banks may be low, 
but typically are high; some 
straight reaches and inside 
edges of bends are actively 
eroding as well as outside 
bends (overhanging 
vegetation at top of bare 
bank, numerous mature trees 
falling into stream annually, 
numerous slope failures 
apparent). 
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This element is the existence of or the potential for 
detachment of soil from the upper and lower stream 
banks and its movement into the stream. Some bank 
erosion is normal in a healthy stream. Excessive bank 
erosion occurs where riparian zones are degraded or 
where the stream is unstable because of changes in 
hydrology, sediment load, or isolation from the flood 
plain. High and steep banks are more susceptible to 
erosion or collapse. All outside bends of streams erode, 
so even a stable stream may have 50 percent of its 
banks bare and eroding. A healthy riparian corridor 
with a vegetated flood plain contributes to bank 
stability. The roots of perennial grasses or woody 
vegetation typically extend to the baseflow elevation of 
water in streams that have bank heights of 6 feet or 
less. The root masses help hold the bank soils together 
and physically protect the bank from scour during 
bankfull and flooding events. Vegetation seldom 
becomes established below the elevation of the  

bankfull surface because of the frequency of 
inundation and the unstable bottom conditions as the 
stream moves its bedload. The type of vegetation is 
important. For example, trees, shrubs, sedges, and 
rushes have the type of root masses capable of 
withstanding high streamflow events, while Kentucky 
bluegrass does not. Soil type at the surface and below 
the surface also influences bank stability. For example, 
banks with a thin soil cover over gravel or sand are 
more prone to collapse than are banks with a deep soil 
layer. 
 
What to look for: Signs of erosion include unvegetated 
stretches, exposed tree roots, or scalloped edges. 
Evidence of construction, vehicular, or animal paths 
near banks or grazing areas leading directly to the 
water's edge suggest conditions that may lead to the 
collapse of banks. Estimate the size or area of the bank 
affected relative to the total bank area. This element 
may be difficult to score during high water.

 
Water appearance 
 
Very clear, or clear but tea-
colored; objects visible at 
depth 3 to 6 ft (less if 
slightly colored); no oil 
sheen on surface; no 
noticeable film on 
submerged objects or rocks. 
 

Occasionally cloudy, 
especially after storm event, 
but clears rapidly; objects 
visible at depth 1.5 to 3 ft; 
may have slightly green 
color; no oil sheen on water 
surface.  

Considerable cloudiness 
most of the time; objects 
visible to depth 0.5 to 1.5 ft; 
slow sections may appear 
pea-green; bottom rocks or 
submerged objects covered 
with heavy green or olive-
green film.  

or 
 Moderate odor of ammonia 
or rotten eggs. 
 

Very turbid or muddy 
appearance most of the time; 
objects visible to depth < 0.5 
ft; slow moving water may 
be brightgreen; other 
obvious water pollutants; 
floating algal mats, surface 
scum, sheen or heavy coat of 
foam on surface. 

or 
Strong odor of chemicals, 
oil, sewage, other pollutants. 
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This element compares turbidity, color, and other 
visual characteristics with a healthy or reference 
stream. The depth to which an object can be clearly 
seen is a measure of turbidity. Turbidity is caused 
mostly by particles of soil and organic matter 
suspended in the water column. Water often shows 
some turbidity after a storm event because of soil and 
organic particles carried by runoff into the stream or 
suspended by turbulence. The water in some streams 
may be naturally tea-colored. This is particularly true 
in watersheds with extensive bog and wetland areas. 
Water that has slight nutrient enrichment may support 
communities of algae, which provide a greenish color 
to the water. Streams with heavy loads of nutrients 
have thick coatings of algae attached to the rocks and 
other submerged objects. In degraded streams, floating 

algal mats, surface scum, or pollutants, such as dyes 
and oil, may be visible. 
 
What to look for: Clarity of the water is an obvious 
and easy feature to assess. The deeper an object in the 
water can be seen, the lower the amount of turbidity. 
Use the depth that objects are visible only if the stream 
is deep enough to evaluate turbidity using this 
approach. For example, if the water is clear, but only 1 
foot deep, do not rate it as if an object became 
obscured at a depth of 1 foot. This measure should be 
taken after a stream has had the opportunity to "settle" 
following a storm event. A pea-green color indicates 
nutrient enrichment beyond what the stream can 
naturally absorb.

 
Nutrient enrichment 
 
Clear water along entire 
reach; diverse aquatic plant 
community includes low 
quantities of many species 
of macrophytes; little algal 
growth present. 

Fairly clear or slightly 
greenish water along entire 
reach; moderate algal 
growth on stream substrates. 

Greenish water along entire 
reach; overabundance of 
lush green macrophytes; 
abundant algal growth, 
especially during warmer 
months. 

Pea green, gray, or brown 
water along entire reach; 
dense stands of macrophytes 
clog stream; severe algal 
blooms create thick algal 
mats in stream.  
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Nutrient enrichment is often reflected by the types and 
amounts of aquatic vegetation in the water. High levels 
of nutrients (especially phosphorus and nitrogen) 
promote an overabundance of algae and floating and 
rooted macrophytes. The presence of some aquatic 
vegetation is normal in streams. Algae and 
macrophytes provide habitat and food for all stream 
animals. However, an excessive amount of aquatic 
vegetation is not beneficial to most stream life. Plant 
respiration and decomposition of dead vegetation 
consume dissolved oxygen in the water. Lack of 
dissolved oxygen creates stress for all aquatic 
organisms and can cause fish kills. A landowner may 
have seen fish gulping for air at the water surface  

during warm weather, indicating a lack of dissolved 
oxygen. 
 
What to look for: Some aquatic vegetation (rooted 
macrophytes, floating plants, and algae attached to 
substrates) is normal and indicates a healthy stream. 
Excess nutrients cause excess growth of algae and 
macrophytes, which can create greenish color to the 
water. As nutrient loads increase the green becomes 
more intense and macrophytes become more lush and  
deep green. Intense algal blooms, thick mats of algae, 
or dense stands of macrophytes degrade water quality 
and habitat. Clear water and a diverse aquatic plant 
community without dense plant populations are 
optimal for this characteristic 
 

Barriers to fish movement 
 
No barriers 
 

Seasonal water 
withdrawals inhibit 
movement within the 
reach .  

Drop structures, 
culverts, dams, or 
diversions (< 1 foot 
drop) within the reach 

Drop structures, 
culverts, dams, or 
diversions (> 1 foot 
drop) within 3 miles of 
the reach.  

Drop structures, 
culverts, dams, or 
diversions (> 1 foot 
drop) within the reach 
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Barriers that block the movement of fish or other 
aquatic organisms, such as fresh water mussels, must 
be considered as part of the overall stream assessment. 
If sufficiently high, these barriers may prevent the 
movement or migration of fish, deny access to 
important breeding and foraging habitats, and isolate 
populations of fish and other aquatic animals. 
 
What to look for: Some barriers are natural, such a 
swaterfalls and boulder dams, and some are developed 
by humans. Note the presence of such barriers along 
the reach of the stream you are assessing, their size,  

and whether provisions have been made for the  
passage of fish. Ask the landowner about any dams or 
other barriers that may be present 3 to 5 miles 
upstream or downstream. Larger dams are often noted 
on maps, so you may find some information even 
before going out into the field. Beaver dams generally 
do not prevent fish migration. Look for structures that 
may not involve a drop, but still present a hydraulic 
barrier. Single, large culverts with no slope and 
sufficient water depth usually do not constitute a 
barrier. Small culverts or culverts with slopes may 
cause high water velocities that prevent passage. 

 
Instream fish cover 
 
>7 cover types 
available 

6 to 7 cover types 
available  

4 to 5 cover types 
available  

2 to 3 cover types 
available  

None to 1 cover type 
available  
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Cover types:  Logs/large woody debris,      deep pools,      overhanging vegetation,      boulders/cobble, riffles, 

undercut banks,      thick root mats,      dense macrophyte beds,      isolated/backwater pools, 
other: ___________________________________. 

 
 
This assessment element measures availability of 
physical habitat for fish. The potential 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.  
 
What to look for: Observe the number of different 
habitat and cover types within a representative 
subsection of the assessment reach that is equivalent in 
length to five times the active channel width. Each 
cover type must be present in appreciable amounts to 
score. Cover types are described below. 
 
Logs/large woody debris—Fallen trees or parts of 
trees that provide structure and attachment for aquatic 
macroinvertebrates and hiding places for fish. 
Deep pools—Areas characterized by a smooth 
undisturbed surface, generally slow current, and deep 
enough to provide protective cover for fish (75 to 
100% deeper than the prevailing stream depth). 
Overhanging vegetation—Trees, shrubs, vines, or 
perennial herbaceous vegetation that hangs 
immediately over the stream surface, providing shade 
and cover. 
Boulders/cobble—Boulders are rounded stones more 
than 10 inches in diameter or large slabs more than 10 

inches in length; cobbles are stones between 2.5 and 10 
inches in diameter. 
Undercut banks—Eroded areas extending 
horizontally beneath the surface of the bank forming 
underwater pockets used by fish for hiding and 
protection.  
Thick root mats—Dense mats of roots and rootlets 
(generally from trees) at or beneath the water surface 
forming structure for invertebrate attachment and fish 
cover. 
Dense macrophyte beds—Beds of emergent (e.g., 
water willow), floating leaf (e.g., water lily), or 
submerged (e.g., riverweed) aquatic vegetation thick 
enough to provide invertebrate attachment and fish 
cover. 
Riffles—Area characterized by broken water surface, 
rocky or firm substrate, moderate or swift current, and 
relatively shallow depth (usually less than 18 inches). 
Isolated/backwater pools—Areas disconnected from 
the main channel or connected as a "blind" side 
channel, characterized by a lack of flow except in 
periods of high water. 
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Pools 
 
Deep and shallow pools 
abundant; greater than 30% 
of the pool bottom is 
obscure due to depth, or the 
pools are at least 5 feet deep.  

Pools present, but not 
abundant; from 10 to 30% of 
the pool bottom is obscure 
due to depth, or the pools are 
at least 3 feet deep.  

Pools present, but shallow; 
from 5 to 10% of the pool 
bottom is obscure due to 
depth, or the pools are less 
than 3 feet deep.  

Pools absent, or the entire 
bottom is discernible.  
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Pools are important resting and feeding sites for fish. A 
healthy stream has a mix of shallow and deep pools. A 
deep pool is 1.6 to 2 times deeper than the prevailing 
depth, while a shallow pool is less than 1.5 times 
deeper than the prevailing depth. Pools are abundant if 
a deep pool is in each of the meander bends in the 
reach being assessed. To determine if pools are 
abundant, look at a longer sample length than one that 
is 12 active channel widths in length. Generally, only 1 
or 2 pools would typically form within a reach as long 
as 12 active channel widths. In low order, high gradient 
streams, pools are abundant if there is more than one 
pool every 4 channel widths.  

What to look for: Pool diversity and abundance are 
estimated based on walking the stream or probing from 
the streambank with a stick or length of rebar. You 
should find deep pools on the outside of meander 
bends. In shallow, clear streams a visual inspection 
may provide an accurate estimate. In deep streams or 
streams with low visibility, this assessment 
characteristic may be difficult to determine and should 
not be scored. 
 
 

 
Insect/invertebrate habitat 
 
At least 5 types of habitat 
available. Habitat is at a 
stage to allow full insect 
colonization (woody debris 
and logs not freshly fallen).  

3 to 4 types of habitat. Some 
potential habitat exists, such 
as overhanging trees, which 
will provide habitat, but 
have not yet entered the 
stream.  

1 to 2 types of habitat. The 
substrate is often disturbed, 
covered, or removed by high 
stream velocities and scour 
or by sediment deposition.  

None to 1 type of habitat. 
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Stable substrate is important for insect/invertebrate 
colonization. Substrate refers to the stream bottom, 
woody debris, or other surfaces on which invertebrates 
can live. Optimal conditions include a variety of 
substrate types within a relatively small area of the 
stream (5 times the active channel width). Stream and 
substrate stability are also important. High stream 
velocities, high sediment loads, and frequent flooding 
may cause substrate instability even if substrate is 
present.  

 
What to look for: Observe the number of different 
types of habitat and cover within a representative 
subsection of the assessment reach that is equivalent in 
length to five times the active channel width. Each 
cover type must be present in appreciable amounts to 
score. 
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Score the following assessment elements 
only if applicable 

 

  
Canopy cover (if applicable) 
Coldwater fishery 
 
> 75% of water surface 
shaded and upstream 2 to 3 
miles generally well shaded.  

>50% shaded in reach. 
or 

>75% in reach, but upstream 
2 to 3 miles poorly shaded. 

20 to 50% shaded. .  < 20% of water surface in 
reach shaded. 
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Warmwater fishery 
 
25 to 90% of water surface 
shaded; mixture of 
conditions.  

> 90% shaded; full canopy; 
same shading condition 
throughout the reach.  

(intentionally blank) 
 

< 25% water surface shaded 
in reach.    
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Do not assess this element if active channel width is 
greater than 50 feet. Do not assess this element if 
woody vegetation is naturally absent (e.g., wet 
meadows). 
Shading of the stream is important because it keeps 
water cool and limits algal growth. Cool water has a 
greater oxygen holding capacity than does warm water. 
When streamside trees are removed, the stream is 
exposed to the warming effects of the sun causing the 
water temperature to increase for longer periods during 
the daylight hours and for more days during the year. 
This shift in light intensity and temperature causes a 
decline in the numbers of certain species of fish, 
insects, and other invertebrates and some aquatic 
plants. They may be replaced altogether by other 
species that are more tolerant of increased light 
intensity, low dissolved oxygen, and warmer water 
temperature. For example, trout and salmon require 
cool, oxygen-rich water. Loss of streamside vegetation 
(and also channel widening) that cause increased water 
temperature and decreased oxygen levels are major 
contributing factors to the decrease in abundance of 
trout and salmon from many streams that historically 
supported these species. Increased light and the 
warmer water also promote excessive growth of 
submerged macrophytes and algae that compromises 
the biotic community of the stream. The temperature at 
the reach you are assessing will be affected by the 
amount of shading 2 to 3 miles upstream.  

What to look for: Try to estimate the portion of the 
water surface area for the whole reach that is shaded by 
estimating areas with no shade, poor shade, and shade. 
Time of the year, time of the day, and weather can 
affect your observation of shading. Therefore, the 
relative amount of shade is estimated by assuming that 
the sun is directly overhead and the vegetation is in full 
leaf-out. First evaluate the shading conditions for the 
reach; then determine (by talking with the landowner) 
shading conditions 2 to 3 miles upstream. 
Alternatively, use aerial photographs taken during full 
leaf out. The following rough guidelines for percent 
shade may be used: 
 
stream surface not visible ............................................. >90 
surface slightly visible or visible only in patches .....70 – 90 
surface visible, but banks not visible ........................40 – 70 
surface visible and banks visible at times ................20 – 40 
surface and banks visible ............................................... <20 
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Riffle embeddedness 
(if applicable) 
 
Gravel or cobble 
particles are < 20% 
embedded.  

Gravel or cobble 
particles are 20 to 30% 
embedded.  

Gravel or cobble 
particles are 30 to 40% 
embedded.  

Gravel or cobble 
particles are >40% 
embedded.  

Riffle is completely 
embedded.  
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Do not assess this element unless riffles are present 
or they are a natural feature that should be present. 
 
Riffles are areas, often downstream of a pool, where 
the water is breaking over rocks or other debris causing 
surface agitation. In coastal areas riffles can be created 
by shoals and submerged objects. (This element is 
sensitive to regional differences and should be related 
to reference conditions.) Riffles are critical for 
maintaining high species diversity and abundance of 
insects for most streams and for serving as spawning  
and feeding grounds for some fish species. 
Embeddedness measures the degree to which gravel 
and cobble substrate are surrounded by fine sediment. 
It relates directly to the suitability of the stream 
substrate as habitat for macroinvertebrates, fish 
spawning, and egg incubation. 
 

What to look for: This assessment characteristic 
should be used only in riffle areas and in streams 
where this is a natural feature. The measure is the 
depth to which objects are buried by sediment. This 
assessment is made by picking up particles of gravel or 
cobble with your fingertips at the fine sediment layer. 
Pull the particle out of the bed and estimate what 
percent of the particle was buried. Some streams have 
been so smothered by fine sediment that the original 
stream bottom is not visible. Test for complete burial 
of a streambed by probing with a length of rebar. 
 
 
 
 


