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  TThhiiss  pprreesseennttaattiioonn  iiss  bbaasseedd  uuppoonn  tthhee  ppuubblliiccaattiioonn  ooff  tthhee  UU..SS..  EEnnvviirroonnmmeennttaall  

PPrrootteeccttiioonn  AAggeennccyy::    RRaappiidd  BBiiooaasssseessssmmeenntt  PPrroottooccoollss  ffoorr  UUssee  iinn  WWaaddeeaabbllee  
SSttrreeaammss  aanndd  RRiivveerrss  ((SSeeccoonndd  EEddiittiioonn,,  JJuullyy  11999999))..  

  
  DDooccuummeenntt  ##::    EEPPAA  884411--BB--9999--000022  

  
HHaabbiittaatt  CCoonncceeppttss  

¾¾  IInn  tthhee  ttrruueesstt  sseennssee,,  ““hhaabbiittaatt””  iinnccoorrppoorraatteess  aallll  aassppeeccttss  ooff  pphhyyssiiccaall  aanndd  cchheemmiiccaall  
ccoonnssttiittuueennttss  aalloonngg  wwiitthh  tthhee  bbiioottiicc  iinntteerraaccttiioonnss  ooff  tthhee  ssuubbwwaatteerrsshheedd..  

  
¾¾  IInn  tthheessee  pprroottooccoollss,,  tthhee  ddeeffiinniittiioonn  ooff  ““hhaabbiittaatt””  iiss  nnaarrrroowweedd  ttoo  tthhee  qquuaalliittyy  ooff  tthhee  

iinnssttrreeaamm  ccoonnddiittiioonnss  aanndd  rriippaarriiaann  hhaabbiittaatt  aatt  tthhee  mmoonniittoorriinngg  ssiittee..  
 

IImmpplleemmeennttaattiioonn  GGuuiiddeelliinneess  
¾¾  WWaallkk  tthhee  eennttiirree  ssiittee  bbeeffoorree  bbeeggiinnnniinngg  tthhee  aasssseessssmmeenntt  pprrooggrraamm..  
¾¾  TThhee  aasssseessssmmeenntt  rreeaacchh  iiss  110000  mmeetteerrss  ((mm)),,  ssttaarrttiinngg  aatt  yyoouurr  ssaammpplliinngg  rriiffffllee  aanndd  

wwoorrkkiinngg  uuppssttrreeaamm..  
¾¾  CChhaannnneell  wwiiddtthh  iiss  tthhee  ssppaaccee  aavvaaiillaabbllee  ttoo  hhoolldd  wwaatteerr  aanndd  iinnddiiccaattiinngg  ffrreeqquueenntt  

wwaatteerr  mmoovveemmeenntt  ((llooookk  ffoorr  iinnddiiccaattoorrss))..  IItt  iiss  nnoott  wweetttteedd  aarreeaa  nnoorr  bbaannkkffuullll  
((RRoossggeenn))..  

¾¾  CCoonnssiiddeerr  tthhee  ssttrreeaamm  bbaannkk  ttoo  bbee  tthhee  rreellaattiivveellyy  sstteeeepp  ssuurrffaaccee  tthhaatt  ccoonnnneeccttss  tthhee  
aavvaaiillaabbllee  ssttrreeaamm  cchhaannnneell  ttoo  tthhee  ffllooooddppllaaiinn..  

¾¾  HHaabbiittaatt  aasssseessssmmeenntt  iiss  ttoo  bbee  ppeerrffoorrmmeedd  oonnccee  eeaacchh  yyeeaarr  aatt  yyoouurr  rreegguullaarr  
mmoonniittoorriinngg  ssiittee..  

¾¾  WWhheenn  iinn  ddoouubbtt  ––  aasskk  iiff  ssttrreeaamm  ccoonnddiittiioonnss  aarree  ttrruullyy  aavvaaiillaabbllee  aanndd  ssuuiittaabbllee  ffoorr  
hhaabbiittaatt..  

 
Remember – it may be easier to eliminate category choices (for example if 
the stream definitely isn’t poor or optimal, concentrate on determining 
whether it fits into the suboptimal category or the marginal category.) 

  
EEqquuiippmmeenntt  CChheecckklliisstt  

¾¾  DDaattaa  sshheeeettss,,  cclliippbbooaarrdd,,  ppeenncciill  
¾¾  MMeettrriicc  mmeeaassuurriinngg  ttaappee  ((110000  mmeetteerrss))  
¾¾  MMeettrriicc  ((mmeettaall))  mmeeaassuurriinngg  ttaappee  ((55  mmeetteerrss))  
¾¾  VVoolluummeettrriicc  mmeeaassuurriinngg  ddeevviiccee  oorr  ssyysstteemm  
¾¾  TTooppooggrraapphhiicc  mmaapp  
¾¾  EEnnggiinneeeerriinngg  ssccaallee  oorr  rruulleerr  
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SSiittee  oorr  RReeaacchh  IIDD::  SSttrreeaamm  NNaammee::  
LLaattiittuuddee::  LLoonnggiittuuddee::  

WWaatteerrsshheedd::      

DDaattee::  
 

TTiimmee::  IInnvveessttiiggaattoorrss::  

      

WWeeaatthheerr  llaasstt  7722  
hhoouurrss  

  

DDeessccrriippttiioonn  ooff  SSiittee  
LLooccaattiioonn  

  

DDeessccrriippttiioonn  ooff  110000  
mmeetteerr  aasssseesssseedd  

  

PPrreeddoommiinnaanntt  
SSuurrrroouunnddiinngg  
LLaanndd  UUssee  

  

AAvveerraaggee  SSttrreeaamm  WWiiddtthh::  AAvveerraaggee  SSttrreeaamm  DDeepptthh::  

SSttrreeaamm  VVeelloocciittyy  ((mmeeaassuurreedd  oorr  ddeeffiinneedd  aass  ssllooww,,  mmooddeerraattee,,  oorr  ffaasstt))::  

OOtthheerr  NNootteess::  
 

Site or Reach ID used to identify the site you are scoring.  If this habitat 
assessment is completed at a regularly monitored site, please use that site 
identification. 
 
Description of site location – please provide directions to the site so that 
someone else might be able to find it! 
 
Description of 100 meter assessed – note the downstream point of the assessed 
section (should be the riffle that is biomonitored) and any changes to the length 
of the assessed section of stream. 
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	Habitat Concepts
	In the truest sense, “habitat” incorporates all aspects of p
	In these protocols, the definition of “habitat” is narrowed 

	Implementation Guidelines
	Walk the entire site before beginning the assessment program
	The assessment reach is 100 meters (m), starting at your sam
	Channel width is the space available to hold water and indic
	Consider the stream bank to be the relatively steep surface 
	Habitat assessment is to be performed once each year at your
	When in doubt – ask if stream conditions are truly available
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	Other Notes:

	Habitat Parameter
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	Optimal

	SCORE
	#1 – Epifaunal Substrate & Available Cover
	Why is this important?
	As variety and abundance of cover decreases:
	Habitat structure becomes monotonous
	Diversity decreases
	Potential for recovery following disturbances decreases

	Definition of terms
	Epifaunal – organisms that live on aquatic substrate
	Substrate – organic & inorganic material in streambed

	Extent
	100 meters upstream from top of riffle
	Width of riparian zone based on vegetation

	Includes the relative quantity and variety of natural struct
	Cobbles – Do not count cobbles that are embedded
	Large rocks
	Fallen trees - Do not count logs/snags that are new fall or 
	Logs and branches - Do not count logs/snags that are new fal
	Undercut banks

	Provides for aquatic macrofauna:
	Refugia (hiding places)
	Feeding sites
	Sites for spawning or nursery functions

	Variety or abundance of submerged structures in the stream s
	Provide a large number of niches
	Increase habitat diversity

	Riffles and runs
	Offer a diversity of habitat through a variety of particle s
	Help keep water oxygenated
	Provide most stable habitat in many small, high gradient str
	Are critical for maintaining a variety  and abundance of ins


	Habitat Parameter
	Condition Category
	Optimal
	Poor


	SCORE
	#2 – Embeddedness
	Refers to the extent to which rocks – gravel, cobbles, and b
	Why is this important?  Generally, as rocks become embedded,
	Embeddedness is a result of large-scale sediment movement an
	To avoid confusion with sediment deposition – habitat parame
	The rating of this parameter may be variable depending on wh

	Challenges
	Distinguishing from  Parameter #4:  Sediment Deposition
	Developing a sense of the term – visual and other clues
	Being consistent in making observations
	Extent – 100 meters upstream from top of riffle
	Estimating percentages – avoid visual bias

	Habitat Parameter
	Condition Category
	Optimal

	SCORE
	#3 – Velocity/Depth Regime
	Patterns of velocity & depth relationships are important to 
	Slow & deep
	Slow & shallow
	Fast & deep
	Fast & shallow

	Why is this important?
	The occurrence of these 4 patterns relates to the stream’s a
	Dispersion of energy
	Movement of materials
	Distribution of nutrients, oxygen

	How deep is deep water?
	The general guideline is 0.5 meter depth to separate shallow

	How fast is fast water?
	The general guideline is 0.3 meters per second to separate f

	Extent upstream
	How far do you have to go to find riffles and runs, pools an

	Identifying features – where does a riffle turn into a run, 
	Measuring depth and velocity
	Equipment needed
	Units – use metric or convert metric to standard


	Habitat Parameter
	Condition Category
	Optimal

	SCORE
	#4 – Sediment Deposition
	Measures the amount of sediment that has accumulated in chan
	Why is this important?  High levels of sediment deposition a
	Examines the changes that have occurred to the stream bottom
	Deposition (accumulation) occurs from large-scale movement o
	Sediment deposition may cause the formation of islands, poin
	Deposition may fill in runs and pools.
	Deposition occurs when the energy of the flow decreases.
	Usually deposition is evident in areas that are obstructed b

	Challenges
	Distinguishing between a stream’s natural, balanced depositi
	Measuring the deposits
	Areal extent
	Location
	Size and percentages of particles

	Evidence of new deposition compared to what and when?
	Effect of water level on perceived size of deposits


	Habitat Parameter
	Condition Category
	Optimal

	#5 – Channel Flow Status
	Refers to the degree to which the channel is filled with wat
	Why is this important?
	Cobble substrates can become exposed, reducing the areas of 
	Channel flow is especially useful for interpreting biologica
	The flow status will change as the channel enlarges (e.g. ag
	The flow status will change as flow decreases (e.g. as a res

	Challenges
	Traversing 100 meters upstream
	Delineating the stream channel – think of available channel 
	Estimating percentage of channel filled with water and over 

	Habitat Parameter
	Condition Category
	Optimal

	SCORE
	#6 – Channel Alteration
	A measure of large-scale changes in the shape of the stream 
	Why is this important?
	“Engineered” streams have far fewer natural habitats for fis
	“Engineered” streams have unnatural shape, energy distributi
	Human impacts include:
	Stream straightening
	Stream deepening
	Stream diversion
	Stream channelization

	Signs of “engineered” streams:
	Artificial embankments
	Riprap
	Gabions

	Presence of dams, bridges, or other large structures
	Very straight channel over significant distance
	Evidence of channel scouring
	Other changes that do not appear “natural”


	Challenges
	Traversing 100 meters upstream
	Identifying mitigating effects over time – has Nature reasse
	Restrictions to access to examine the stream bottom or to ob

	Habitat Parameter
	Condition Category
	Optimal

	#7 – Frequency of Riffles
	A way to measure the sequence of riffles and thus the hetero
	For high gradient streams where distinct riffles are uncommo
	Why are riffles important?  Riffles are a source of high qua
	Why is sinuosity important?   A high degree of sinuosity pro
	Diverse habitat and fauna
	The stream to be better able to handle surges in water volum
	The absorption of storm energy by the bends protects channel
	Refugia for fauna during storm events


	Challenges
	Traversing 100 meters upstream
	Need ability to sketch the stream OR ability to read a topog
	Measuring distances between riffles – top of riffle to top o
	Determining the ratios:  distance between riffles divided by

	SCORE ____Left
	Habitat Parameter
	Condition Category
	Optimal

	#8 – Bank Stability
	Measures whether the stream banks are eroded, or have the po
	Why is this important?
	Steep banks are more likely to:
	Erode and collapse than gently sloping banks
	Promote channel widening (changing flow regime)

	Eroded banks indicate problems of:
	Sediment movement and deposition
	Scarcity of cover and organic input to stream

	Each bank is evaluated separately.
	Left bank is on your left facing downstream
	Right bank is on your right facing downstream
	Use cumulative score (right + left)

	Signs of erosion:
	Crumbling of stream bank
	Undercutting of stream bank
	Scarcity of or lack of vegetation
	Exposed tree roots
	Exposed soil (raw look)


	Challenges
	Examining both banks over 100 meters
	Estimating percentages of erosion:
	Severe
	Healed

	Estimating degree of stability:
	Unstable – moderately stable – mostly stable


	SCORE ____Left
	Habitat Parameter
	Condition Category
	Optimal

	#9 – Bank Vegetative Cover
	Measures the amount of vegetative protection afforded to the
	Supplies information on the capability of the bank to resist
	Some stream banks may be covered by riprap or concrete – sta
	Why is this important?  Root systems of plants growing on st
	Hold soil in place, reducing erosion
	Control instream scouring
	Slow runoff from land into the stream
	Provide habitat
	Provide shade; moderate water temperatures

	What about native versus exotic species?
	Exotic vegetation provides some protection and is better tha
	Native vegetation – especially of diverse kinds – is superio
	Woody vegetation – trees & shrubs
	Herbaceous vegetation


	Evaluate each bank separately and record cumulative score (r

	Challenges
	Examining both banks over 100 meters
	Estimating percentages of cover and Identifying disruptions 
	Identifying native versus exotic species
	Determining degree of diversity of species

	SCORE ____Left
	Habitat Parameter
	Condition Category
	Optimal

	#10 – Riparian Vegetative Zone Width
	Measures the width of natural vegetation from the edge of th
	Why is this important? The vegetative zone:
	Removes pollutants from runoff
	Helps control erosion by reducing volume and velocity of run
	Provides habitat for many kinds of organisms
	Promotes biological diversity
	Provides nutrient input to the stream
	Provides shade – cools water

	For variable size streams, the specified width of a desirabl
	Evaluate each bank separately and add the scores (right bank
	Threats to the vegetated riparian buffer:
	Hardscaping – roadways, parking lots, hard-packed ground sur
	Buildings, levees, other structures
	Golf courses, lawns, athletic fields, pasture or rangeland
	Denuded areas – construction sites, timbered lands, agricult


	Challenges
	Evaluating both banks over 100 meters
	Ability to access, view, or examine one or both banks (e.g. 
	Measuring the zone – thick underbrush

	Summary of Challenges to Habitat Assessment
	Subjectivity – in spite of the “matrix”
	Accessing the full reach of stream
	Deep or swift water; barriers

	Estimating percentages – visual bias
	Developing a “sense” of the parameters
	Measuring and calculating parameters
	Need for equipment, assistance


