ysical Habitat in the
National Wadeable Stream.Assessment
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Primary interpretation of condition from biota, but land use and natural
controls affect biota indirectly through their-effect on habitat.
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Essential Stream Physical Habitat;
Elements identified by*“a
National Workshop of Experts:

> Channel Dimensions

> Gradient

> Substrate

- Complexity & Cover

- Riparian Vegetaiion

» Channel-Riparian: Interaction
» Anthropogenic Alterations

* Flow Regime*



Sampling over a range of spatial scales




“~._, Human Disturbance

EMAP/NWSA Physical Habitat oo s

Protocol for Wadeable Streams

2 :

Woody Debris Tally
(between transects)

Downstream end of -5
sampling reach _/ ‘

* Randomized Reach Location - -
- Length 40 % WeTTed Wld'l'h

» Measurementis: spaced’ sys‘rema’rlcally s
- Several levels:of resolution; e | \




EMAP/WSA Physical Habitat Protocol

for Wadeable Streams

oFfi a5 3 Je JL.L,L*J@J._L_‘{Q;—;‘?&HQ ‘“‘"-_; o

T e R e = -

Fhalweg DepTh Sur'flcml fme‘sh HC(bITC(T Class
21 Equidistant Cross- Sectlons e

Widih, Subs‘rm’re ("105 par‘rlcle pebble count®)
11 Equidistant Cross- Sections & lsl'bfs

-~ ChannelMeasures: Slope, Beamng Channel
Dimensions, (weitk nkfull ineision); Fish Cover,
Canopy'Cover, frare Embeddednéss A Woody
Debris Tally. =

-- Riparian Measures Bank,CharacTer Human
Disturbanee, Rlpaman VegeTaTuon gl i

Whole Reach: Channel Constraint, FIood/TorrenT \
Evidence, Dlscharge near, X-site"
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Relative Bed STabiff* Lcig i—’*ﬂ?‘es Fines- |

based on:mean par"rlcle dlame’rer' I"Cl'|'l0 Observed/ Moblle

= A e

Obser'ved D - geome‘;r'lc mean fr'om fleld pebble count”.

D" ¢ : max mobile D "Critical D" at bankfull --- by equating bankfull and critical
shear stress:

Bankfull Bed Shear Stress (pgR”;S), controlled by:
+ Channel slope (S)
+ Adjusted Bankfull Hydraulic Radius (R*,; )
+ Bankfull Depth,

- Residual pool depth, - Form roughness,- Large wood volume
Critical Shear Stress 8(p.-p)gD, influenced by:

+ Particle Diameter (D)
+ mass density of particles in water (p,-p)
. shape, exposure, size variance, submergence, turbulence (6)
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Habitat Cover Complexity

wood, brush, overhg' vegetation, live trees,

roots, undercut banks, boulders, rock ledges.




‘ -Negﬁak on Type and Cover:
nopy, (>5m high)
- M|d=L~ayer' (0.5 - Bm)
ol -Layer' (<0.5m)
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Habitat Indicator Criteria Values
least and intermediate disturbance

For 3 indicators: a percentile of ecoregional reference site distribution

Relative Bed Stability (excess bed fining):

10th/25 NAP, SAP — el sites
5th/25t™ | All other Ecoregions ﬁ Higher quality
Habitat Cover Complexity: ref sites
25th/50th

10th/35th

5th/25t™ | All other Ecoregions

Riparian Vegetation:
25th/50th
5th/25™ | All other Ecoregions

Riparian Disturbances:

Fixed Values | All Ecoregions




Relative Bed S’rabili’ry -- Excess Fines (low end of RBS)

Region Least(Ref Most Dist'd
CPL > -2.4*% < -3 1%
NPL >-20 ¢ -2.6
SPL >-2.0 <-2.6
TPL >-2.0 ¢ -2.6
UMW >-13 <-15
SAP > -0.6** ¢ -1.2**
NAP >-0.9 <-14
WMT-NRK — >-11 13
WM T-PINW > 0.7 2 -13
WMT-SW >-0.9 <-16
WIT-SRE. > -0.6** (13

XER > =09 < =17




Habitat Complexity (XFC_NAT)

Region Least(Ref Most
CPL >049 < 0. 41%*
NPL >0.31 <017
SPL >0.31 <017
TPL > 0.25* <018
UMw >(0.65** <0.15
NAP >0.35 < 0.25
SAP >0.28 < 0.10*
WM T-NRK >0.34 < 0.18
WM T-PINW >0.33 2014
WM T-SW > 0.56 2 0.31
WM T-SRK >0.37 2 0.10%




Riparian Vegetation
(3-Layer Woody Cover Sum: XCMGW)

Region Least(Ref) Most
CPL >1.02** < 0.62**
NPL >0.49 <0.27
SPL >0.49 < 0.27
TPL >0.35* < 0.21*
UMw > 0.88 < 0.27
NAP >0.90 <0.50
SAP >0.76 <0.36
WMT (all) > 0.67 <0.23

XER > 0.60 < (.32




Riparian Disturbance
(Proximity-weighted disturbance tally: W1_Hall)

Region Least(Ref) Most Disturbed
All NWSA <0.33 >15

0.33 would be 1 type of human disturbance observed within
10m of the stream at 1/3 of the 22 streamside plots

1.5 would be 1 type of human disturbance observed within the
stream itself at all 22 streamside plots, or an average of 1.5
observed within 10m outside the stream.




Extent and Relative Risk of Stressors to
Biological Condition

Relative Risk

Relative Extent
to Macroinvertebrate Integrity

of Aquatic Stressors

Total Nitrogen ¥ = .
g i —

'_

Total Phosphorus =
Riparian Disturbance —

Excess Sediments

Instream Habitat

Riparian Vegetation

Salinity

Acidification . | 1
30 40 2
% of Stream Length in Relative Risk Factor

Most Disturbed Condition

3

Relative Risk relates stressor condition and biological condition by estimating the
increased likelihood of poor biological condition when a given stressor is rated in poor
condition. (This calculation treats each stressor independently and does not account

for the effects of combinations of stressors.)




Lower 48
(672,573 mi)

4

Eastern Highlands
(276,362 mi)

lands
(243,208 mi)

-

(153,003 mi)

Streambed Sedimentation

Excess Fine Sediments

40
% Stream Length

[ Least Disturbed
[] Intermediate
[ Most Disturbed
[[] Not Assessed

45% of stream miles
moderately or severely
degraded by excess
sedimentation

Streams most disturbed
by sedimentation have
almost 250% greater
risk of poor biological
condition than streams
least disturbed by
sedimentation.



In-Stream Habitat Cover Complexity

Instream Habitat Complexity

51.5
45% of stream miles
(6L73V\gé7r343“_) _ | have moderate to
, mi -
,. severely degraded In-

stream fish habitat.

Streams rated poor for
In-stream habitat have
0 )
., e ¥ o MostDisturbed about 40./0 gr_eater risk
“a3.208my | HO3 B e of poor biological
condition.

B Least Disturbed
[ ] Intermediate

66.4

West
(153,003 mi)

40 60
% Stream Length




Riparian Vegetation (Cover Complexity)

Riparian Vegetation Disturbance 7

47% of stream miles have

Lol 48 | moderate to severely
(r&o7 1)) degraded vegetation cover
s complexity in riparian zone.
Easterr; |gh|gnds

(276,362 mi) S_tregms rated poor {o]

. riparian vegetation have

about 60% increased risk of
poor biological condition.

% Stream Length



Human Influence in Riparian Zone

Riparian Disturbance

T 73% of stream miles
oeris, WD | have moderate to high
P SR — amounts of streamside

404 [ Intermediate human influence.

Eastern Highlands [ Most Disturbed
(276,362 mi) | H1 9 [ Not Assessed

Streams rated poor for
§ human influence have
Plains owlands ' 45% greater ”Sk Of
(243,208 mi) . i . .
being in poor biological
condition.

(153003 mi)

% Stream Length



Challenges for Future Assessments:

Hydrologuc Alteration, which can result from

- Change In precipitation or runoff
= Water, WIthdrawaI Or augmentation,

- T el g o

Pl d&# '”_ -.-;”‘1— "‘""""""r"ﬂ-“"'* *“%ﬂ"#”i”ﬁf“**w ﬁ*g’ﬂw SR,
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