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Introduction

This data summary was prepared in support of ongoing investigation activities occurring
at the Standard Mine, located in Gunnison County, Colorado and includes an evaluation
of the aquatic biological communities observed in the Coal Creek watershed that was
performed in July 2006. Biological communities are affected by habitat quality as well
as water and streambed-sediment quality. Stream habitat assessment is therefore an
important means of determining physical factors affecting biological communities that
may influence overall habitat impacts observed during investigation activities. The
Environmental Protection Agency’s Rapid Bioassessment Protocols (RBPs)(Barbour
1999) were used to separate water-quality effects from habitat-influenced effects on
biological communities at 16 locations along Coal Creek, Elk Creek, and a reference site
in Splain’s Guich.

The RBPs include a descriptive, visual-based habitat assessment for riffle-run dominated
streams. Habitat conditions were determined using RBPs that were applicable to high
gradient streams prevalent in the watershed, and included the following characteristics:
epifaunal substrate, embeddedness, velocity/depth regime, sediment deposition, channel
flow status, channel alteration, frequency of riffles, bank stability, vegetative protection,
and riparian vegetative zone width. Scores for each habitat characteristic were totaled
and compared to the reference station to provide a final habitat ranking. Specific scores
associated with each of the habitat parameters are included in Table 1.0. Table 2.0
includes the classification and ranking methodology for habitat parameters used in the
RBPs.

Locations selected for habitat assessments are listed in Table 1.0 and are the same as
those selected for aquatic macroinvertebrate sampling during the July 2006 Standard
Mine sampling event (ESAT 2006). Scoring sheets for each site are included in the
appendix to this data summary. A brief description is given below for each of the 16
stations.

Site Summaries
Coal-00 RBP Habitat Score = 159 — Optimal

This site is located on Coal Creek upstream from the confluence of Coal Creek. A 100
meter reach was assessed from a pedestrian bridge (not included in the assessment)
upstream along the creek. Residences were located along both creek banks, however
significant bank alteration was not observed. Overall flow along the reach was low,
resulting in a marginal score for Channel Flow Status. The reach scored either optimal or
suboptimal for the remaining parameters, resulting in an optimal overall score.

Coal-05 RBP Habitat Score = 166 — Optimal

This site is located on Coal Creek approximately 50 meters downstream of the Keystone
Mine Waste Water Treatment Facility discharge. A 100 meter reach was assessed from



the point of discharge confluence extending downstream. The majority of parameters
scored optimal, with two suboptimal scores (Sediment Deposition and Bank Stability for
the left bank). Some sediment deposition was noted at various locations along the reach,
and notable erosion was observed along the left bank. The right bank scored poor for
Riparian Vegetative Zone Width due to the close proximity of a highway embankment,
resulting in a limited riparian area. Overall the reach received an optimal score.

Coal-10 RBP Habitat Score = 167 — Optimal

This site is located approximately 50 meters upstream of the Keystone Mine Waste Water
Treatment Facility discharge. A 100 meter reach was assessed from the point of
discharge confluence extending upstream. All parameters scored either optimal or
suboptimal, with an optimal overall score. The Town of Crested Butte water intake is
located within this reach, and included a man-made earthen water diversion. This
resulted in less varied depth/flow regime as well as a lower score for Channel Alteration.

Coal-Opp2  RBP Habitat Score = 183 — Optimal

This site is located downstream of the Iron Fen outfall. A 100 meter reach was assessed
extending downstream from the farthest downstream Iron Fen outfall location. All
parameters scored in the optimal range, with only one parameter falling in the suboptimal
range. Frequency of Riffles or Bends scored in the mid-suboptimal range due to the
existence of beaver ponds, which increased the depth regime in several areas and
ultimately removed some riffle habitat. Overall the reach received an optimal score.

Coal-15 RBP Habitat Score = 193 — Optimal

This site is located approximately 100 meters downstream of the EIk Creek confluence.
A 100 meter reach was assessed from the point of confluence extending downstream. All
parameters for this site scored in the optimal range, with an overall optimal score. Note
that this site received the highest habitat score for areas assessed during this event.

Coal-20 RBP Habitat Score = 188 — Optimal

This site is located approximately 50 meters upstream from the Elk Creek confluence. A
100 meter reach was assessed that extended from the point of confluence upstream.

All habitat parameters scored optimal, with only one parameter scoring in the suboptimal
range. The overall score for this reach was optimal, and was the second highest scoring
reach assessed during this event.

Coal-25 RBP Habitat Score = 177 — Optimal

This site is located downstream from the Ruby/Anthracite drainage confluence, and is the
farthest upstream location assessed along Coal Creek during this event. A man-made
culvert exists in the vicinity of this sampling location. A 100 meter reach was assessed
from the culvert (not included in the assessment) extending upstream. Habitat parameters



scored either optimal or suboptimal. Suboptimal scores were given due to areas of
increased sedimentation, which impacted overall available epifaunal substrate; areas of
sloughing along the left and right banks, and a limited riparian zone width due to the
close proximity of the county road located adjacent to the right bank. Overall the reach
received an optimal score.

Elk-00 RBP Habitat Score = 163 — Optimal

This site is located along Elk Creek, approximately 100 meters upstream from the
confluence with Coal Creek. There is a man-made culvert in the vicinity of the sampling
location. A 100 meter reach was assessed from the culvert (not included in the
assessment) extending upstream along Elk Creek. Habitat parameters scored in the
optimal, suboptimal, and marginal ranges. Suboptimal scores were recorded primarily
due to fast and shallow flow, which limited the velocity/depth regime, and resulted in
erosion of the left and right banks in some areas (decreasing bank stability). Due to the
steep upland influence relatively close to the creek, the riparian width was limited on the
left bank. A marginal score was recorded for Channel Flow Status due to low
streamflow, resulting in limited available epifaunal substrate. Overall the reach received
an optimal score.

Elk-05 RBP Habitat Score = 180 — Optimal

This site is located along Elk Creek approximately 50 meters downstream from the
confluence of a series of small drainages. A 100 meter reach was assessed starting from
the lowermost drainage extending downstream. Habitat parameters all scored optimal,
with the exception of Velocity/Depth Regime, which scored marginal. This was due to
the presence of only shallow flow regimes (fast-shallow and slow-shallow) with no
significant deep flow regimes. Overall the site received an optimal score.

Elk-06 RBP Habitat Score = 178 — Optimal

This site is located upstream from the confluence of a series of small drainages along Elk
Creek. For this site, a 100 meter reach was assessed starting from the uppermost
drainage extending upstream. Habitat parameters all scored either optimal or suboptimal.
Suboptimal scores were given due to the presence of only 3 out of 4 possible
velocity/depth regimes as well as indications of left bank instability. Left bank instability
was exacerbated due to limited vegetative protection. In addition, due to the steep upland
terrain defining the left bank of this reach, the riparian zone width was less than 15
meters. Overall this reach received an optimal score.

Elk-08 RBP Habitat Score = 156 — Optimal

This site is located just downstream of the confluence of the Copley Lake outfall along
Elk Creek. For this site, a 100 meter reach was assessed starting from the outfall moving
in a downstream direction. Habitat scores for this reach ranged from marginal to optimal.
Marginal scores were given in the areas of Bank Stability (both left and right banks) as



well as Channel Flow Status. Signs of erosion were noted between 30 and 60% of the
total left and right bank areas, thus contributing to overall bank instability. In addition,
only 25 to 75% of the existing channel was filled with water, resulting in a significant
amount of riffle substrate exposure. Velocity/Depth Regime and Vegetative Protection
received suboptimal scores due to the lack of shallow flow regimes as well as patchy
vegetative cover respectively. Overall the reach received a score on the low end of the
optimal range.

Elk-10 RBP Habitat Score = 107 — Suboptimal

This site is located along Elk Creek approximately 30 meters below the Standard Mine
tailings impoundment. A 100 meter reach was assessed from the base of the
impoundment extending downstream. Habitat parameter scores for this reach ranged
from marginal to optimal. Marginal scores were given due to the prevalence of basal
bedrock along a significant portion of the reach, resulting in limited available epifaunal
substrate. The presence of bedrock along the stream bottom also resulted in the absence
of deep flow regimes. Due to the location of the impoundment just upstream of the
reach, and the presence of human fill activity noted along the reach, vegetative cover and
riparian areas were impaired. This also contributed to the prevalence of bank instability
throughout the reach. In addition, only 25 to 75% of the existing channel was filled with
water, resulting in exposure of the limited riffle substrate. Overall the reach received a
score on the low end of the suboptimal range. Note that this was the lowest score given
to a reach during this event.

Elk-29 RBP Habitat Score = 115 — Suboptimal

This site is located along Elk Creek upstream of the main Standard Mine workings level,
below the confluence of several small drainages. A 100 meter reach was assessed from
the base of the lowest drainage extending downstream. Habitat scores for this reach
ranged from poor to optimal. Poor scores were given due to limited left bank riparian
areas (due to steep sidewalls and proximity of upland areas), and left bank instability.
Significant eroded or “raw” areas were observed along the left bank throughout the reach,
with obvious signs of sloughing. Marginal scores were given to both the left and right
banks due to lack of significant stabilizing vegetative cover in the sloughed areas, though
no significant sedimentation along the streambed was noted. Marginal scores were also
given due to the prevalence of basal bedrock along a significant portion of the reach
(similar to EIk-10), resulting in limited available epifaunal substrate. This issue was
compounded by limited channel flow (between 25 and 75% of the available bank). The
presence of bedrock along the stream bottom also resulted in the absence of deep flow
regimes, and a lack of channel bends and riffle areas. Overall the reach received a score
on the low end of the suboptimal range. Note that this reach received the second lowest
score.



Cop-01 RBP Habitat Score = 136 — Suboptimal

This site is located downstream from Copley Lake (along the Copley Lake outfall flow)
before the confluence with Elk Creek. A 100 meter reach was assessed starting at the
culvert (located where the outfall crosses the access road adjacent to Elk Creek; not
included in the reach), extending upstream towards Copley Lake. Habitat scores for this
reach ranged from marginal to optimal. Marginal scores were given due to a consistent
slow flow rate over most of the reach, which led to increased sediment deposition and
embeddedness. In addition, riffles and/or bends were observed only occasionally over
the reach. Overall the reach received a suboptimal score.

SP-00 RBP Habitat Score = 163 — Optimal

This site is located at the base of Splain’s Gulch, just before the confluence with Clear
Creek. A 100 meter reach was assessed from the point of confluence extending
upstream. Habitat scores for this reach ranged from marginal to optimal. A marginal
score was given due to the absence of deep flow regimes. In addition, slight bank
instability was observed on both the right and left banks, which led to areas of increased
sediment deposition along the streambed. Overall the reach received an optimal score.

SP-01 RBP Habitat Score = 182 — Optimal

This site is located along the upper portion of Splain’s Gulch, just upstream of the
Splain’s Gulch Road crossing. A 100 meter reach was assessed from the road crossing
(not included in the assessment) extending upstream. Scores for this site ranged from
marginal to optimal. A marginal score was given due to the absence of deep flow
regimes (similar to SP-00). A suboptimal score was given for Channel Flow Status since
water in the stream filled approximately 75-80% of the existing streambed. This,
however, did not seem to impact the epifaunal substrate availability. Overall the reach
received an optimal score.

Conclusions

Overall habitat conditions throughout the watershed ranged from suboptimal (Elk-10,
Elk-29, and Cop-01) to optimal (remaining sites). The primary reason for suboptimal
designations of sites as a whole included limitations to the epifaunal substrate (or
available cover) within a reach. This was due to the presence of basal bedrock along the
streambed as well as limited flow within the existing banks (also reducing available
cover). Additional factors included bank instability as well as a lack of streamside
vegetative protection. Riparian Vegetative Zone was a significant contributor to the
suboptimal designation for EIk-10 and EIk-29. This was primarily due to steep upland
terrain located in close proximity to the stream; and, in the case of Elk-10, was also due
to human fill activities.
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Table 1.0 Habitat Assessment Scores - Standard Mine - July 2006

Habitat Assessment Scores

Habitat Parameter Coal-00 Coal-05 Coal-10 Coal-Opp2 Coal-15 Coal-20 Coal-25 EIk-00 Elk-05 Elk-06 Elk-08 Elk-10 Elk-29 Cop-01 SP-00

SP-01
Reference

Epifaunal Substrate/

Available Cover 6 10

Embeddedness

Velocity/Depth
Regime

-
o
©
©
=
o
=
o

Sediment Deposition

Channel Flow Status 10

[ee]
(o]
©

Channel
Alteration

Frequency of Riffles
or Bends

~
(e]

Bank Stability
Left Bank
Right Bank

Vegetative Protection

Left Bank
Right Bank

o o
O
B w (.AJ|

B w

Riparian Vegetative
Zone Width

Left Bank
Right Bank

Total Score

‘\

Notes:

Yellow Shading = Marginal habitat score
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Table 2.0 Classification and Ranking Methodology for Habitat Parameters Using Rapid Bioassessment Protocols - Standard Mine -July 2006

Habitat L .
L Marginal
Characteristic DS e argina
Relative quantity and variety of natural structures in the
stream, such as cobble (riffles), large rocks, fallen trees, Score: 6-10

Epifaunal Substrate/

N 20-40% mix of stable habitat; habitat availability less than desirable;
Available Cover

substrate frequently disturbed or removed.

logs and branches, and undercut banks, available as
refugia, feeding, or sites for spawning and nursery
functions of aquatic organisms.

The extent to which rocks (gravel, cobble, and boulders) Score: 6-10
Embeddedness and snags are covered or sunken into the silt, sand, or mud Gravel, cobble, and boulder particles are 50-75% surrounded by fine
of the stream bottom. sediment.
Velocity/Depth Patterns of velocity (slow-deep, slow-shallow, fast-deep SeiE: G4l
; ! ! ! Only 2 of the 4 habitat regimes present (if fast-shallow or slow-shallow are
Regime fast-shallow).

missing, score low)

Score: 6-10
Moderate deposition of new gravel, sand, or fine sediment on old and new
bars; 30-50% of the bottom affected; sediment deposits at obstructions,
constrictions, and bends; moderate deposition of pools prevalent.

Measure of the amount of sediment that has accumulated
Sediment Deposition | in pools and the changes that have occurred to the stream
bottom as a result of deposition.

Score: 6-10
Channel Flow Status Degree to which the channel is filled with water. Water fills 25-75% of the available channel, and/or riffle substrates are
mostly exposed.
Score: 6-10
Channel Measure of large-scale changes in the shape of the stream Channelization may be extensive; embankments or shoring structures
Alteration channel (i.e., for flood control or irrigation, etc.). present on both banks; and 40-80% of stream reach channelized and
disrupted.
’ . Score: 6-10
Frquue(;wy of Riffles Measg:et:fotl::?qt:’ir;z?r;f rliffnlzss?peiﬁus i Occasional riffle or bend; bottom contours provide some habitat; distance
or Benas geneity 9 ’ between riffles divided by the width of the stream is between 15-25.
Score: 3-5 each bank
Bank_ . e whc_ether i St.'ear!‘ IBELES GV @EEIEE] Gl Moderately unstable; 30-60% of bank in reach has areas of erosion; high
Stability the potential for erosion (i.e., steep banks, etc.)

erosion potential during floods.

Score: 3-5 each bank
50-70% of the streambank surfaces covered by vegetation; disruption
obvious; patches of bare soil or closely cropped vegetation common; less
than one-half of the potential plant stubble height remaining.

Measure of the amount of vegetative protection afforded to
Vegetative Protection the stream bank and the near-stream portion of the riparian
zone.

Score: 3-5 each bank
Width of riparian zone 6-12 meters; human activities have impacted zone a
great deal.

Riparian Vegetative Measure of the width of natural vegetation from the edge of
Zone Width the stream bank out through the riparian zone.

Marginal: 49-101
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME &3,,-\ | Chze

LOCATION  { oux {. O3

Available Cover

! -,‘
score |
=
H
E | 2. Embeddedness
£
&
£
2 )
g il !_
¥ | SCORE o
=
2
L
% { 3. Velocity/Depth
£ | Regime
-}
W
By
5
: \5
¢ | SCORE
3
A
4, Sediment
Deposition
-
SCORE [

5. Channel Flow

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY OSA T
INVESTIGATORS ' A - . ) Colddvmmn
FORM COMPLETED BY i DATE REASON FOR SURVEY
TIME AM P
S A
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stahle Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colenization and | full colonization potential; | availability less than ohvious; substrate

fish cover; mix of snags,
submerged logs, undercut

desirable; substrate unstable or lacking.

adequate habitat for
frequently disturbed ar

maintenance of

banks, cobble ar other populations: presence of | removed.

stable habitat and at stage | additional substrate in the

to allow full colonization | form of newfall, but not

potentiat (i.e., logs/snags | vet prepared for

that are not new fall and | colonization (may rate at

not transient). .~ high end of scale).

20 1% 18 17 16/ 15 14 13 12 11 w 9 & 2 65 4 3 2 1 ¢

Gravel, cobble, and

Gravel, cobble, and Gravel, cobble, and Gravel, cabble, and

boulder particles are 0- boulder particles are 25- | boulder particles are 50- beulder particles are more
25% surrounded by fine 50% surrounded by fine | 75% surrounded by fine than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.

cobble provides diversity

of niche space. ,

20 19 18/17 16| 15 14 13 12 1 0 ¢ 8 7 6] 5 4 3 2 1 0
All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by [ velocity/

regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is < 0.3 mv/s, deep is
> (1.5 m.)

depth regime (usually
slow-deep).

regimes present (if fast-
shallow or slow-shallow
are missing, scote low),

present (if fast-shallow is
missing, score lower than
if missing other regimes).

20 19 8 17 16

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

(1514 1312 1t |10 9 8 7 615 4 3 21 0

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
poaols almost absent due to
substantial sediment

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictians, and bends;

Some new increase in bar
formation, mostty frem
gravei, sand or fine
sediment; 5-30% of the
bottorn affected; slight
deposition in pools.

moderate deposition of deposition.
pools prevalent.
20 19 18 17 16 {5/]4 13 12 11 09 9 8 7 6|5 4 3 2 1 0

‘Water reaches base of
both lower banks, and

Very little water in
channel and mostly
present as standing pools.

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

Water fills >75% of the
available channel; or
<25% of channel

Status minimal amount of
channel substrate is suhstrate is exposed. exposed.
. exposed. .
SCORE L/ 20 19 18 17 16 is 14 13 12 11 o/ 3 8 7 6 54 3 2 1 0
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
A-7
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequency of
Riffles (or bends)

Oceurrence of riffles
relatively frequent; eatio
of distance between riffles
divided by width of the
stream <7:1 (generally 5
to 7); variety of habitat is
key. In sireams where
riffles are continuous,
placement of boutders or
other large, natural
obstruction is important.

Qccurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 7t E5.

Occasional riffle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25.

Habitat Conditien Category
Parameter Optimal Suboptimal Marginal Paor
6. Channef Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually inareas | extensive: embankments | or cement; vver 80% of
minimal; stream with of bridge abutments: or shoring structures the stream reach
nermal pattern. evidence of past present on both banks: channelized and
channelization, i.e., and 40 ta 80% of scream | disrupted. Instream
dredgeng, (greater than reach channetized and habitart greatly altered or
past 20 yr) may be disrupted. removed entirely.
present, but recent
channelization is not
preseni.
SCORE lLk 20 19 18 t7 §{ 15 14 13 12 1 1w 9 8 7 6|35 4 3 2 1 0

Generally all flat water ar
shatlow riffles; poor
habitat; distance between
riftles divided by the
width of the stream is a
ratio of >25,

SCORE

8. Bank Stabibity
(score each bank)

Note: determine left

20 19 18 J7) 16

Banks stable; evidence of
erosion or bank failure
absent or minimal; 1ittle
potential for future
problems. <5% of bank

15 14 13 12 11

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

‘reach has areas of erosion.

1t 9 8 7 6

Maoderately unstable; 30-
60% of bank in reach has
areas of erosien; high
eroston potential during
floods.

5 4 3 2 1 0

Unstable; many eroded

areas; "raw" areas

frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

9. Vegetative
Protection (score
each hank)

Parameters to be evaluated broader than sampling reach

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped vegetation

or right side by affected.

facing downstream. N erosional scars.
SCORE ﬁ[_ (LB) Left Bank 10 :9/ 8 7 6 3 4 3 2 1 0
SCORE {] (RB} | Right Bank 10 / 2 1 0

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been

SCORE J_ (LB)

SCORE &) (RB

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

or nonwoody evident but not affecting | comman; less than one- removed to

macrophytes; vegetative | full plant growth potential | halfof the potential plant | 5 centimeters or less in
disruption through to any preat extent; more | stubbie height remaining. | average stubble height.
grazing or mewing than one-half of the

minimal or not evident; potential plant stubble

almost all plants allowed | height remaining.

to grow naturally.

LeftBank 10 (9/ 8 7 6 5 4 3 2 10
Right Bank 10 8 7 4] 5 4 3 2 [ 0
Width of riparian zone Width of riparian zone Width of riparian zone 6- | Width of riparian zone <6

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

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

12 meters; human
activities have impacted
zone a geeat deal.

meters: littie or no
riparian vegeiation due to
human activities.

SCORE_Y(LB) {LenBask 10 9| {8/ 7 6 s 4 3 2 1 o
] :
SCORE {'(RB) |RightBank 10 9 | (8) 7 ¢ s 43 2 10
Total Score {51

A-8 Appendix A-1;
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME (‘- / /7 F

=]
LOCATION  (Ztmmmiiin e L 5

Parameters to be evaluated in sampling reach

Available Cover

SCORE

2, Embeddedness
sCoRE /&

3. Velocity/Depth
Regime

4, Sediment
Deposition

SCORE 4 ?7

5. Channel Flow
Status

-
SCORE | |

fish cover; mix of snags,
submerged legs, undercut
banks, cobble or other
stable habitat and at stage
o allow full colonization
potential (i.c., bogs/snags
that are not new fall and
hot teansient),

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS 5 7 . .. Ny |
FORM COMPLETED BY DATE AR REASON FOR SURVEY
PR . TIME ? 3 AM PM
2 ILLn ) -
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack ot habitat is
Substrate/ epifaunal colonization and | full colorization petential, { availability less than obvious; subsirate

adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
vet prepared for
colonization {may rate at
high end of scale).

desirable; substrate unstable or lacking.
trequently disturbed or

removed.

0 19 /F

Gravel, cobble, and
boulder particles are 0-

15 14 13 12 1l

Gravel, cobble, and
boulder particles are 25-

Gravel, cabble, and

Gravel, cobble, and
boulder particles are more

boulder particles are 50-

deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is < 0.3 m/s, deep is
> 0.5 m.)

25% surrounded by fine | 50% surrounded by fme | 75% surrounded by fine -] than 75% surrounded by

sediment, Layering of sediment. sediment. fine sediment.

cobble provides diversity

of niche space.

20 19 18, 17 16| 15 14 13 12 11 |10 9 8 7 6|5 4 3 2 1 0

All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1 velocity/

regimes present (slow- present (if tast-shallow is | regimes present (if fast- depth regime (usually
missing, score lower than | shallow or slow-shallow | slow-deep).

if missing other regimes).

are missing, score low).

20 19

Little or no entlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

15 14 13 12 11

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
depositicn in poals.

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;

pocls almost absent due to
substantial sediment
depaosition.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-30% of the
bottom affected; sediment
deposits at obstructions,
censtrictions, and bends;
moderate deposition of
pools prevalent.

20 19 18 7 16

Water reaches base of
both lower banks, and
minirnal amount of

15 14 3% 12 1

Water fills »>75% of the
available channel; or
<25% of channel

0 9 8 7 65 4 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

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

channel substrate is substrate is exposed. exposed.
exposed. ‘
20 19 18 tF 1615 14 13 12 11 10 9 8 7 &[5 4 3 32 1 O

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers. Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 2



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

Condition Category

Habitat
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alferation dredging absent or present, usually sn areas extensive, embankments | or cement; over 80% of
mintmal: stream with of bridge abutments: or shoring struciuges the stream reach
normal pattarn. evidence of past present on both banks: channelized and
channglization, i.c.. and 4G to 80% of stream  { discupted. Instream
dredging, (greater than reach channelized and habitat greatly altered or
past 20 yr} may be disrupted. removed entirely.

presend, but recent
channelization is not
present.

_/} —
SCORE [ | 20 19 18 /17 16| 15 14 13 12 11 o 9 8 7 6|5 4 3 2 1 0

Occurrence of riffles Occuerence of riffles Occasional rifile of bend; | Generally all flat water or
7, Frequency of relatively frequent; ratio | infrequent; distance bottem contours provide | shallow riffles; poor
Riffles {or bends) of distance between riffles | berween riffles divided by | some habitat; distance habitat; distance behween

divided by width of the the width of the stream is | between riffles divided by | riffles divided by the

stream <71 (generally 5 | between 710 15, the width of the stream is | widih of the stream is a

to 7); variety of habitat is between 15 1o 25, ratio of >25.

key. In streams where
rifftes are continuous,
placement of boulders or
other farge, natural
obstruction is imporfant.

£
SCORE ' ! 20 49) 18 17 16| 15 14 13 12 11 [16 9 8 7 6|55 4 3 2 1 0
Banks stable; evidence of | Moderately stable; - Moderately unstable; 30- | Unstable; many eroded
8. Bank Stability erosion or bank filure infrequent, smail areas of | 60% of bank in reach has | areas; "raw" areas
(score each bank) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight
potential for future over. 5-30% of bank in erosion potentiat during sections and bends;
Note: determme left | problems. <35% of bank reach has areas of erosion. | floods. obvious bank sloughing;
or right side by affected. 60-100% of bank has

facing downstream, erosional scars,

SCORE ] (LB} |LeftBank 10 9
Right Bank 10 /73 »

i

oo

/1y 6
it

Parameters to be evaluated broader than sampling reach

More than 90% of the 70-90% of the © | 50-70% of the Less than 50% of the
9, Vegetative streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
Protection (score immediate riparian zone  { covered by native covered by vegetation; covered by vegetation;
cach bank) covered by native vegetation, but one class | disruption obvious; disruption of streambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shiubs, | represented; disruption closely cropped vegetation | vegetation has been
or nonwoody evident but not affecting common; less than one- removed to
macrophytes; vegetative full plant prowth potential | half of the potential plant | 5 centimeters or less in
disruption through 1o any great extent; more | stubble keight remaining. | average stubble height.
grazing or mowing than one-half of the

minimal or not evident, potential plant stubble
almost all plants allowed | height remaining.
to grow namurally.

[
SCORE_/ (LB) |LeftBank 10 (9 3 7 6 5 4 3 2 i 0

(RB}

SCORE

Width of riparian zone Width of riparian zone 6- | Width of riparian zone <6

Width of riparian zone

10, Riparian >18 meters; human 12-18 meters; human 12 meters; human meters: httle ar no
Vegetalive Zone activities (i.e., parkiag activities have impacted activities have impacted riparian vegetation due to
Width (score each lots, roadbeds, clear-cuts, | zone only minimally. zone a great deal, human activities

bank ripazian zone} | lawns, ar crops) have not
impacted zone,

SCORE [ (LB) [ Left Bank (10 9 8 7 6 s 4 3 2 i 0

/6

Total Score
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME /., / (o / LOCATION o ] -y
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS . / —L,.\, L - ‘)- o
FORM COMPLETED BY ) DATE % o REASON FOR SURVEY

S pee TIME __ .27 3 fan PM

- e,

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

scorE /25

2, Embeddedness

3. Velocity/Depth
Regime

| 7

Parameters (o be evaluated in sampling reach

4, Sediment
Dreposition

5, Channel Flow
Status

&

SCORE

Greater than 70% of
substrate favorable tor
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
1o allow full colonization
potential (i.e., logs/snags
that are not new fall and

| not lransient).

40-70% mix of stable
habitat; well-suited tor
full colenization potential
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
vet prepared for
colonization (may rate at
high end of scale).

20-40% mix of stable
habitat; habitat
avatlability less than
desirable; substrate
frequently disturbed or
removed.

Less than 20% stable
habitat; lack of habitar is
obvious; substrate
unstable or lacking.

20 19 B 17 16

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

15 14 13 12 11
Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

fine sediment.

Gravel, cobble, and
boulder particles are more
than 75% surrounded by

20 9 {3 17 16

Al four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

1 (Slow is < 0.3 m/s, deep is

> 0.5 m.)

15 14 13 12 11
Only 3 of the 4 regimes

present (if fast-shallow is
missing, score lower than

if missing other regimes).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low}).

Dominated by 1 velocity/
depth regime (usually
slow-deep).

20 19 18

Little or no enlargement
of islands or point bars
and less than 5% of the
bettom affected by
sediment deposition.

15 14 13 /42 1

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottomn affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
maderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottam
changing frequently;
pools almost absent due to
substantial sediment
deposition.

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

availahle channel, or
<25% of channel
substrate is exposed.

iy Ea
SCORE (& 20 i9‘18i- 7 161 15 14 13 12 11 1w 9 8 7 6 5 4 3 2 10
Water reaches base of Water fills >75% of the Water fills 25-75% of the | Very little water in

available channel, and/or
riffle substrates are mostly
| exposed.

channel and mostly
present as standing pools.

20 19718, 17 16

15 14 13 12 11

0 % 8

5 4 3 2 1 0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

Condition Category

Habitat -
Parameter Cptimal Suboptinal Marginal Poor
4. Channel Charnelization or Same channelization Channelization may be Banks shored with gabion
Alteration dredging absent or presens, usually in areas extensive: embankments | or cement; over 80% of

{

7. Frequency of
Riffles (or bends)

SCORE

score | &

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE j_ (LB)
SCORE _“} (RB)

9, Vegetative
Protection (score
each bank}

SCORE( (J (LB)

SCORE !{J(RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCOREJ_(LB)
sCORE 7] (rB

minimat: stream with
normal patiern.

of bridge abutments:
evidence of past
channelization, ie..

dredging, (greater than

past 20 vr) may be
present, but recent
channelization is not
present.

or shoring structures
present on both banks.
and 40 to 80% of stream
reach channelized and
disrupted.

the stream reach
channelized and
disrupted. Instream
habirtat greatly aliered or
removed enurely.

Qccurrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 (generally S
10 7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, nataral
obstruction is important.

15 14

Occurrence of riffles
infrequent; distance

between riffles divided by
the width of the stream is

between 7 to 13,

I3 12/

e
w0 9 8 7 6
Occasional riffle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25

54 3 2 1 0

Generally all flat water or
shallow riftles; poor
habiat; distance between
riftles divided by the
width of the stream is a
ratio of 25,

Banks stable; evidence of
erosion or bank failure

15 14 13 12

Muoderately stable;

infrequent, small areas of

11

Moderately unstable; 30-
60% of bank in reach has

Unstable; many eroded
areas; "raw" areas

absent or minimal; little erosion mostly healed areas of eroston; high frequent along straight
potential for future over. 5-30% of bank in erasion potential during sections and bends;
prablems. <5% of bank reach has areas of erosion. | floods. obvicus bank sloughing;
affected. 60-100% of bank has
erosional scars.
LeiBank 10 Al 38 1 6 s 4 3 2 t o
Right Bank 10 8 7 6 5 4 3 2 1 1]

Maore than 90% of the
streambank swrfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
of nonwoody
macrophytes; vegetative
disruption through
Brazing or mowing
minimal or not evident;
almast all plants allowed
10 grow naturally.

70-90% of the
streambank surfaces
cavered by native

vegetation, but one class

of plants is not well-

represented; distuption

evident but not affect

full plant growth potential
to any great extent; more

than one-half of the
potential plant stubbl
height remaining.

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

ing

<

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.

LefiBank AP 9 8 7 6 s 43 2 I 0
Right Bank (1 9 ] 7 6 5 4 3 2 1 0
Width of riparian zone Width of riparian zone Width of riparian zone 6- | Width of riparian zone <6

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

12-18 meters; human

activities have impac
zone only minimally.

12 meters, kuman
aclivilies have impacted
zone a great deal.

ted

meters: little ar no
riparian vegetation due to
human activities.

Left Bank 10 9 8 () s 5 4 3 2 1 0
Right Bank 10 - ©9) 8 7 6 5 4 3 2 1 0

Total Score /67 ?'

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME /1o /7 }7 LOCATION (¢ / £ .>D 7
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET ¥ AGENCY
INVESTIGATORS 5 ,fd{_/.f 5. = /."-.F.;g-‘,-
FORM COMPLETED}}Y DATE '—'z 7 z?:’.'-'.-'." REASON FOR SURVEY
s /%ﬂ’ L TIME 2 AL A OBPM
Habitat Condition Category
Parameler Optimal Suboptimal Marginal Poor

L. Epifaunal
Substrate/
Available Cover

Greater than 70% of
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
siable habitat and at stage
to allow full colonization

40-70% mix of stable
habitat; well-suited for
{ubl colonization potential;
adequate habitat for
maintenance of
populations; presence of
additienal substrate in the
form of newfall, but net

20-40% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently distorbed or
removed.

Less than 20% stable
habitat; [ack of habitat is
obvious; substrate
unstable or lacking.

All four vetocity/depth

Only 3 of the 4 regimes

potential (i.c., logs/snags | yet prepared for
N that are not new fall and colonization (may rate at
{,] not transient). high end of scale).
| BN
SCORE | ! 20 019, 18 17 16 15 14 13 12 11 10 ¢ 8 7 6 5 4 3 2 1 0
Gravel, cobble, and CGravel, cobble, and Gravel, cobble, and Gravel, cobble, and
2. Embeddedness boulder particles are 0- boulder particles are 25- | boulder particles are 50- | boulder particles are more
25% surrounded by fine 50% surrounded by fine | 75% surrounded by fine | than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.
cobble provides diversity
15 of niche space.
SCORE ! 20 1918 17 16|15 14 13 12 11 [10 9 8 7 6|5 4 3 2 1 0

Only 2 of the 4 habitat

Dominated by 1 velocity/

Parameters to be evaluated in sampling reach

5. Channel Flow

both lower banks, and

avatlable channel; or

3. Velocity/Depth regimes present (slow- present (if fast-shallow is | regimes present (if fast- depth regime (usnally
Regime deep, slow-shallow, fast- [ missing, score lower than | shallow or slow-shallow slow-deep).
deep, fast-shallow). if missing other regimes). { are missing, score [ow).
{Slow is < 0.3 m/s, deep is
i >0.5m.)
; 2
SCORE ”’: 20 19 /18 17 16 15 14 13 12 11 1w 9 8 7 6 54 3 210
Little or no enlargement | Some new increase in bar | Moderate deposition of Heavy deposits of fine
4, Sediment of islands or point bars formation, mostly from new gravel, sand or fine material, increased bar
Deposition and [ess than 5% of the gravel, sand or fine sediment on old and new | development; more than
bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom
sediment deposition. bottom affected; slight boitom affected; sediment | changing frequently;
deposition in pools. deposits at obstructions, pools almost absent dug to
constrictions, and bends; | substantial sediment
moderate deposition of deposition.
, pools prevaient.
SCORE 20 j19: 18 17 16 15 14 1312 11 o 9 8 7 6 5 4 3 2 1 0
Water reaches base of Water filfs >75% of the Water fills 25-75% of the | Very little water in

available channel, and/or

channel and mostly

Status minimai amaunt of <25% of channel riffle substrates are mostly | present as standing pools.
channel substrate is substrate is exposed. exposed.
i exposed.
SCORE|E€ 20 19 18 17 “96 | 15 14 13 12 11 o 9 8 7 6} 5 4 3 2 1 ¢

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 2



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

Parameters to be evaluated broader than sampling reach

Condition Category

Habitat
Parameter Optimal Subeptimal Marginal Foer
6. Channel Channelizatien or Some channehzation Charnelization may be Banks shered with gabion
Alteration dredging absent or present, usually n areas extensive; embankments | or cement; over 80% of
minimal: stream with of bridge abutments: or shoring structures the stream reach
normal patiem, evidence of past present on both banks; channelized and
channelization, ie . and 40 ta 80% of stream | disrupted. Instream
dredging, (greater than reach channelized and habitat greatly altered or
past 20 yry may be disrupted. remaved entirely,
present, but recent
channelization 15 not
£ prasent.
SCORE | ] (9, 18 17 16| 15 14 13 12 11

7. Frequency of
Rilfles (or hends)

8. Bank Stabitity
{score each bank)

Note; determine left
or right side by
facing downstream.

SCORE [{ (LB)
SCORE ¢ [ (RB)}

9, Vegetative
Protection (score
each bank)

SCORE /L, (LB)
SCORE (¥ {RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCOREj_(LB) ‘

Occurrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
streamn <7:1 (generally 5
to 73; variety of habitat iz
key. In streams where
riffles are continmious,
placement of boultders or
ather large, nanral
obstruction is important.

Qccurrence of rifflés
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to |5

Generally all flat water or
shallow riftles; poor
habitat; distance between
riftles divided by the
width of the stream is a
ratio of »25.

Qceasional riffle or bend;
bottom contours provide
some habitat; distance
hetween riftles divided by
the width of the stream is
between 15 to 25.

20 19 18 17 16

Banks stable; evidence of
erosion or bank failure
absent or minimal; liftle
potential for future

15714 1312 11

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

Unsiable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potentizl during

problems. <5% of bank reach has areas of erosion, | floods. obvious bank sloughing;
affected. 60-100% of bank has

- erosional scars.
Left Bank {]0/\ 9 8 7 [ 5 4 3 2 1 o
Right Bank /10} 9 8 7 6 5 4 3 2 1 1]

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 of net evident;
almest all plants allowed
10 grow naturally.

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is rot well-
represented; disruption
evident but not affecting
full plant growth potentiat
to any great extent; mare
than one-half 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

§ centimeters or less in
average stubble height.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare seil or
clesely cropped vegetation
common, less than one-
half of the potential plant
stubble height remaining.

Left Bank ({97, 9 8 7 6 5 4 3 2 1 0
Right Bank {10,/ 9 8 7 5 s 4 3 2 1 0

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

Width of riparian zone
12-18 meters, human
activities have impacted
zone only minimalky.

Width of riparian zone <6
meters: litile or no
ripasian vegetation dug to
human activities.

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

impacted zone.

Left Bank {0
9

Right Bank, 10 »

P2
Total Score Z é D)

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME( e f Fce 2

LOCATION (" z 2/

]

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS 5 Avr. 7 /oo,

FORM COMBLETED BY

DATE 7/7, 7%

REASON FOR SURVEY

5 f’/v(‘j/ TIME , 35 AM PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Paar

1. Epifaunal
Substrate/
Avaiilable Cover

e
SCORe /7

2, Embeddedness

>
score -

3. Velocity/Depth
Regime

;‘?

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE | 7‘

5. Channel Flow
Status

!j.
SCORE / |

Greater than 70% of
substrate favorable for
epifaunal colenization and
fish cover; mix of snags,

40-70% mix of stable
hahbitar;, well-suited for

full colonizatign potential;

adequate habirat for

20-40% mix of stable
habitat; habitat
availahility less than
desirable; substrate

Less than 20% stable
habitat; lack of habitat is
obvious; subsirate
unstable or lacking.

submerged logs, undercut | maingenance of frequently disturbed or

banks, cobble or other popuiations; presence of | removed.

stable habitat and at stage | additional substrate in the

to allow full cotonization | form of newfatl, but not

potential {i.c., logs/snags | yet prepared for

that are not new fall and | colonization {may rate at

not transient). high end of scale).

20/1,9‘18 17 16 15 14 13 12 11 10 9 ] 7 6 54 3 2 10

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particles are 25-
50%-surrounded by fine
sediment,

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are more
than 75% surrounded by
fine sediment.

2019 (g%, 17 16
All four velocity/depth
regimes present (stow-
deep, slow-shallow, fast-
deep, fast-shallow).
(Slow is < 0.3 m/s, deep is

>0.5m.)

15 14 13 12 11

Only 3 of the 4 regimes

present (if fast-shallow is
missing, score lower than
if missing other regimes).

o 9 8 7 6

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

5 4 3 2 1 40

Dominated by 1 velocity/
depth regime {usually
slow-deep).

20 43/ 18 17 16
Little or no enfargement
of islands or point bars
and less than 5% of the
bottom aftected by

sediment deposition

1S 14 13 12 11
Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottomn affected; slight

deposition in pools.

o 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obsiructions,
constrictions, and bends;
moderate deposition of
poals prevalent.

5 4 3 2 1t 0O

Heawvy depasits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
poals almost absent due to
substantial sediment
deposition.

0 15/18 17 16
Water reaches base of
both lower banks, and
minimal amount of
channel substrate is

exposed.

15 14 13 12 11

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

e 9 8 7 6

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

5 4 3 2 1 0

WVery little water in
channel and mostly
present as standing pools.

20 18,18 17 16

15 14 13 12 N

5 4 3 2 1 0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



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

Parameters to be evaluated broader than sampling reach

Habitat
Parameter

Conditien Category

Optimal

Suboptimal

Marginal

Poor

6. Chanael
Alteration

L

‘)
SCORE £

7. Frequency of
Riffles {or bends)}

SCORE

8. Bank Stability
(score each bank)

Note: detenming left
or right side by
facing downstream,

SCORE | U (LB)

9, Vegetative
Protection (score
each bank}

score [ L )
SCORE ;{'(RB)
10. Riparian

Vegelative Zone

Width (score each
bank riparian zone}

SCORE L (LB)
SCORE | (/(RB

Channelization or
dredging absens or
minimal; siream with
normal pattemn.

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

Channelization may be
exiensive. embankments
or shoring structures
present on both banks:
and 40 (o 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
remaved entirely.

Occurrence of riffies
retatively frequent; ratio
of distance between riffles
divided by width of the
stream <71 (generally 5
1o 7Y, variety of habitat is
key. Tn sireams where
riftles are continuous,
placement of boulders or
other large, natural
abstruction is important.

15 14 13 12 11
Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is

between 7 to 15.

e ¢ 8 7 6

Occeasional riffle or bend,
bottom contours provide
same habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25.

5 4 3 2 1 0

Generally all flat water or
shatlow riffles; poor
habitat; distance between
riftles divided by the
width of the stream 15 a
ratio of »23.

20 (15 18 17 16

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
petential for future
problems. <5% of bank
affected.

15 14 13 12 11

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

10 9

Mederately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
flowds.

Unstable; many eroded
areas; "raw” areas.
frequent along straight
sections and bends;
obvious bank sleughing;
60-100% of bank has
erosignal scars.

Jh
LeftBank {10) 9

5 4 3

Right Bank (19

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
of nonwoody
macrophytes; vegetative
disruption threugh
grazing or mowing
minimal or not evident;
afmost all plants allowed
to prow 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 gne-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 cropped vegetation
commoen; less than one-
half of the potential pfant
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.

LeftBank 0. 9 8§ 7 6 s a4 3 2 [ 0
Right Bark /10 9 g7 6 s 4 3 2 10
Width of riparian zone Width of riparian zone Width of riparian zone 6- | Width of riparian zone <6

>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
tawns, or crops} have not
impacted zore.

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

12 meters; human
activities have impacted
Zone & great deal.

meters: little or no
riparian vegetation due to
human activities.

Left Bank (14 9

Right Bank( 10 g

Total Score /'ﬁ!1 i

A-§
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME (", / /7 prer £ LOCATION g3e, /- 2
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS 5 Ao~ . ) Celoi,
FORM COMPLETED BY DATE 7% 74 e REASON FOR SURVEY
) A - TIME AM P
Hab'itat Condition Category
Parameter Optimal Suboptimal Marginal Poor

Parameters te be evaluated in sampling reach

I. Epifaumnal
Substrate/
Available Cover

Greater than 70% of
substrate favorable for
epifaunal colonization and
fish caver; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full cotonization
potential (i.e., logs/snags
that are not new fall and
not trangient}.

40-70% mix of stable
habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
papulations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rare at
high end of scale).

20-40% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequentty disturbed ar
removed. )

Less than 20% stable
habitat; tack of habitat is
obvious; substrate
unstable or lacking

P

SCORE [

20,19 18 17 16

Gravel, cobble, and

s 14 13 12 11

Gravel, cobble, and

I % 8 7 6

Gravel, cobble, and

54 3 2 1 0

Gravel, cobble, and

hottom affected by
sediment deposition.

sediment; 5-30% of the
bottorn affected; slight
deposition in pools.

2. Embeddedness boulder particles are 0- boulder particles are 25- | boulder particles are 50- | boutder particles are mare
25% surrounded by fine | 50% surrounded by fine | 75% sumrounded by fine | than 75% surrounded by
sediment, Layering of sediment. sediment. fine sediment.
cobble provides diversity :

& of niche space.
| SCORE /17 20 9,18 17 16 15 14 13 12 11 16 9 8 7 6 5 4 3 2 1 0
All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Deminated by 1 velocity/

3. Velocity/Depth regimes present {slow- present (if fast-shallow is | regimes present (if fast- depth regime (usually

Regime deep, slow-shallow, fast- | missing, score lower than | shallow of slow-shallow | slow-deep).
deep, fast-shallow). if missing other regimes). { are missing, score low).

Ve (Slow is < 0.3 m/s, deep is
D >0.5m)

SCORE 20 19 18 17 16 -Il,Sj 14 13 12 11 10 9 3 7 G 5 4 3 2 1 0
Little or no enlargement | Some new increase in bar | Moderate deposition of Heavy deposits of fine

4. Sediment of islands or point bars formation, mostly from new gravel, sand or fine material, increased bar

Deposition and less than 5% of the gravel, sand or fine sediment on old and new | development; more than

bars; 30-50% of the
hottam affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
poocls prevalent.

50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
depasition.

3. Channel Flow

Water reaches base of
both lower banks, and

15 14 13 12 1t

Water filfs »75% of the
avanlable channel; or
<25% of channel

7 6

e 9 8

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

Very little water in
channel and mostly
present as standing pools.

Macroinvertebrates, and Fish, Second Edition - Form 2

Status minimal amount of
channel substrate is substrate is exposed. exposed.
exposed. s
scorE | [ [20 19 18 17,160 15 14 13 12 11 |10 9 8 7 6]5 4 3 2 1 0
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers. Periphyion, Benthic
A-7



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

Parameters to be evatuated broader than sampling reach

Condition Category

Habitat
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channehzation may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments | or cement; over $0% of

-~

i

SCORE

7. Fregnency of
Riffles (or bends)

o

S
SCORE |

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream,

SCORE 7L[;(LB)

SCORE [ ARB)

9. Vegetatlive
Protection (score
each bank)

SCORE w(w}

SCORE |

10, Riparian
Vegetative Zaone
Width (score each
bank riparian zone)

SCORE _{Q(LB)-

Total Score i Xf

minimal; stream with
nogmal pattem.

of bridge abutments;
evidence of past
channelization, ie.,
dredging, (greater than
past 20 y&) may be
present, but recent
channelization is not

or shoring structures
present an both banks:
and 40 o 80% of stream
reach channelized and
disrupted.

the stream reach
channelized and
disrupted. Insiream
habitat greatly altered or
removed entirely.

- present.
20 {197 18 17 16 5 14 13 12 11 10 9 8 7. 6 S5 4 3 2 1 0
Oceurrence of riffles Qccurrence of riffles Occasional rifle or bend; | Generally atl flat water or

relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 {generally 5
10 7); variety of habitat is
key. In streams where
rifttes are centinuous,
placement of boulders or
other large, natural
obstruction is important.

infrequent; distance
between riflles divided by
the width of the stream is
between 7 1o 135,

bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25,

shallow riffles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of >25.

20 ('t 18 17 16

Banks stable; evidence of
erosion or hank failure
absent or minimal; linte
potential for future
problems. <5% of bank
affected.

15 14 13 12 11

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

W0 9 &8 7 6

Moderately unstable; 30-
6{1% 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 hank has
erosional scars.

Left Bank . p/ 9

8 7 6

5 4 3

2 [ 0

Right Bank A0 9

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
Erazing or mowing
minimal or not evident,
almost ali plants allowed
to grow naturaly.

[ 7 ]

T0-90% 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
1o any great extent; more
than ene-half of the
patential plant stubble
height remaining.

5 4 3

50-70% of the
streambank surfaces
covered by vegetation;
dismuption abvious;
patches of bare soil or
closely cropped vepetation
common; less than one-
half of the potential plant
stubble height remaining.

2 1 0

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,

Left Bank @ 9

Right Bank {1 9

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

Width of riparian zone
§2-18 metess; human
activities have impacted
zone only minimally.

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

Width of riparian zone <6
meters: little or no
riparian vegelation due to
human activities,

Left Bank M 9

g 7 6

5 4 3

2 i 0

SCORE ip (RBa Riﬁht Bank‘l% 9 3 7 6 5 4 3 2 1 0

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME (.. /' (pe 12 LOCATION  /on./ 5757
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS & ,lio- 3. & ot
FORM COMPLETED BY DATE 7. 2/7¢ REASON FOR SURVEY
: TIME .. -+ AM PM
Habital Condition Category
Parameter Optimal Suboptimal Marginal Poor

L. Epifaunal
Substrate/
Available Cover

SCORE

2. Embeddedness

o~

sCORe (7

3. Velocity/Depth

Parameters 1o be evaluated in sampling reach

Regime
SCORE u} y
4. Sediment
Deposition

'/
SCORE i} ‘) ’

5. Channel Flow
Status

SCORE

N
i

1 not traggient).

Greater than 70% of
substrate favorable for
epitaunal 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.c., fogs/snags
that are not new fall and

20-40% mix of stable
habitat; habitat
availability Jess than
desirable;, substrate
frequently disturbed or
removed.

40-70% mix of stable
habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additienal substrate in the
form of newfall, but not
yet prepared for
colonization {may rate at
high end of scate).

Less than 20% stable
habnat; lack of habitat is
obvious; substrate
unstable or lacking.

20 {1918 17 16

Gravel, cabble, and
boulder particles are 0-

15 14 13 12 H

Gravel, cobble, and
boulder particles are 50-

Gravel, cobble, and
boulder particles are 25-

Gravel, cobble, and
boulder particles are more

25% surrounded by fine 50% surrounded by fine | 75% surrounded by fine than 75% surrounded by

sediment. Layering of sediment. sediment. fine sediment.

cobble provides diversity

of niche space.

20 19 18 17 16,15 14 13 12 11 10 9 & 7 6} 5 4 3 2 1 0

All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by t velocity/

regimes present (slow- present (if fast-shallow is | regimes present (if fast- depth regime (usually
missing, score lower than | shallow or slow-shallow slow-deep).

deep, slow-shallow, fast-
deep, fast-shallow).

{Slow is <0.3 m/s, deep is
>0.5m.)

if missing other regimes). | are missing, score low).

20 1% 17 16

Little or no enlargement
of islands or point bars
and less than 5% of the
bottam affected by
sediment deposition.

15 14 13 12 1 ¢ 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
poals prevatent

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

54 3 21 0

Heavy deposits of fine
maderial, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

20 19 18 17 16

Water reaches base of
bath lower hanks, and
minimal amount of
channel substrate 15
exposed.

(5/14 13 12 11 |10 9 8 7 &

Water fills »75% of the Water fills 25-75% of the
available channel; or available channel, and/er
<25% of channel riffle substrates are mostly

substrate is exposed. exposed.

5 4 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

20 t9 A8

13 12 11

15 14

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benihic

Macroinvertebrates, and Fish, Second Edition - Form 2



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

Parameters to be evaluated broader than sampling reach

Total Score

Condition Category

Habitat
Parameter Optimal Suboptimal Marginal Poor
6. Channet Channelization or Some channelization Charnelization may be Banks shored with gabion
Alteration dredging absent or present, usuaily inareas | extensive: embankments | or cement; over 80% of
minimal: stream with of bridge abutments; or shoring structures the stream reach
normal patiers. evidence ot past present on both banks: channelized and
channelization, e, and 40 1o 80% et steeam | disrupted. Instream
dredging, (greater than reach channelized and habitat greatly altered or
past 20 vr) may be disrupted removed entirely.
present, but recent ’
channelization is not
.- present.
SCORE }U 15 18 17 16 15 14 13 12 11 i % 8 7 6 54 3 2 1 0

7. Frequency of
Riffles {or hends)

Occurrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <71 (generally 5
to 7Y; variety of habitat is
key  In streams where
riffles are cantinuous,
placement of boulders or
other large, naqural
obstruction ig. important.

Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to 15

Qccasional riftle or bend;
bottam contours provide
some habitat; distance
between riffles divided by
the width of the stream s
between 15 ta 25.

Generally alf flat water or
shallow riffles; poor
habitat; distance berween
riffles divided by the
width of the stream is a
ratio of >25.

1

SCORE [.v

8. Bank Stability
{score each bank)

Note; determine feft

20 19 18 17 16

Banks stable; evidence of
erasion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank

15 14 13 12 11

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

0 9 8 7 &

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

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

or right side by affected.

facing downstrearm. erosional scars.

SCORE (- (LB) |LeftBank 10 9 8/ 7 6 5 4 3 2 1 0

SCORE [ (RB) | Right Bank 10 9 B 7 6 5 4 3 2 1 i
Mare than 90% of the 70-90% of the 50-70% of the Less than 50% of the

9. Vegelative
Protection (score
each bank)

streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
ot nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almaost all plants allowed
o grow naturally.

streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full ptant growth potential
1o any great extent; more
than one-haif of the
potentiat plant stubble
height remaining.

streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped vegetation
common;, less than one-
half of the potential plant
stubble height remaining.

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 [ I/ (LB)

SCORE 11/ (RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Left Bank /16/ 9 8 7 6 5 4 3 2 1 0
A
Right Bank {10/ 9 8 7 6 s 4 3 2 1 0

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

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

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

Width of riparian zone <6
meters: little or no
riparian vegetation due to
hurnan activities.

impacted zone:-
SCORE JE By |LetBank (g6 9 g 7 6 5 4 3 2 1 0
SCORE [ (RB) | Right Bank 10 9 g 7 6 5 q 3 2 | 0

[77

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME 5 ¢ Cree o LOCATION = /4 - ¢ o
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE _ 7770 REASON FOR SURVEY
TIME _ /5 AM PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor

1, Epifaunal
Substrate/
Available Cover

i

2. Embeddedness

SCORE

SCORE | 2

3. Velocity/Depth
Regime

Parameters to be evaiuated in sampling reach

Greater than 70% of
substrate favorable tor
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cebbte ar otker
stable habitat and at stage
to allow fult colonization

40-70% 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

potential {i.c., togs/snags | yet prepared far
that are not new fall and | colonization (may rale at
| not transient). high end of scale).

20-40% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
remaoved. ’

Less than 20% stable
labitat; lack of habitat 15
obvicus; substrate
unstable or lacking.

20 19 18 17 15

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

12 11

Gravel, cobble, and
beulder particles are 25-
50% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are more
than 75% surrounded by
fine sediment.

20 A9/ 18 17 16
All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shatlow).

(Slow is <0.3 m/s, deep is
>0.5m.)

15 14 13 12 11

Only 3 of the 4 regimes

present {if fast-shallow is
missing, score lower than
if missing other regimes).

0 9 8 7 3
Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow

are missing, score low).

5 4 3 2 1 0

Deminated by | velocity/
depth regime (usually
slow-deep).

18

20 19 17

18

Little or no enlargement

Some new increase in bar

Moderate deposition of
new gravel, sand or fine

Heavy deposits of fine
material, increased bar

4, Sediment of isfands or point bars formation, mostly from
Deposition and less than 5% of the gravel, sand or fine sediment on old and new | development; more than
bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom
sediment deposition. bottam affected; slight bottom affected; sediment | changing frequently,
depasition in peols, deposits at obstructions, pools almost absent dug to
constrictions, and bends; substantial sediment
moderate deposition of deposition.
(C ) pocls prevalent.
SCORE 20 49/ 18 17 46 ) 15 14 13 12 11 mw 9 8 7 6 5 4-3 2 1 0
. Water reaches base of Water fills >75% of the Water fills 25-75% of the | Very iittle water in
5. Channel Flow both lower banks, and available channel; ot available channel, and/or | channel and mostly
Status minimal amount of <25% of channel riffle substrates are mestly | present as standing pools.
channel substrate is substrate is exposed. exposed.
exposed. .
SCORE Y| 20 19 18 17 16| 15 14 13 12 11 9 8 7 6 54 3 2 1 0
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
A-7
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Habitat
Parameter

Condition Category

Optimal

Suboptimal

Marginal

Poor

6. Channel
Alteration

SCORE

7. Frequency of
Riffles (or bends)

SCORE

8. Bank Stability
(score each bank)

Note: determine left

or right side by

facing downstream.
SCORE ﬁ_(LB)
SCORE _fﬁ(RB)

9. Yegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

G
SCORE I

(LB)

Cy
SCORE (RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

scomsé (LB)
SCORE /£ (RB

Channelization or
dredging absent or
minimal; stream with
normal patiem.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelizatien, 1.e.,
dredging, {greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Channelization may be
extensive. embankments
or shoriag structures
present o bath banks:
and 40 10 80% ot stream
reach channelized and
disrupted.

Banks shored with gabion
or cement; over 0% of
the stream reach
channelized and
disrupted. Insiream
habitat greatly altered or
removed entirely.

20 (19 S18 t7 16
Cccurrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 (generally 5
10 7); variety of habitat is
key. Instreams where
riftles are continuous,
placement of boulders or
other large, natural

obstruction is-important.

I 14 13 12 11

Cecumence of riffles
infrequent; distance
between riffles divided by
the width of the stream 15
between 7 to [3.

0 9 8 7 6

Occasional riffle ar bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 13 to 25.

54 3 2 1 0

Generally all flat water or
shallow niftles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of >23.

. affected,

20 19,18 717 16

Banks stahle; evidence of
erosion or bank failure
absent or minimal; little
patential for futare
problems. <3% of bank

5 14 13 12 11

Moderately stable;

*| infrequent, small areas of

erosion mostly healed
over. 5-30% of bank int
reach has areas of erosion.

10 9

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;
obvigus bank sloughing;
60-100% of bank has
erosional scars,

Left Bank 10 9

Right Bank 10

Mare 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

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
1o any great extent, more
than one-half of the
potential plant stubble
height remaining.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvicus;
patches of bare soil or
closely cropped vegetation
commen; fess than one-
half of the potential plant
stubbfe height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed o

5 centimeters or less in
average stubble height.

Left Bank 10

to grow naturally.
&/
9

Width of riparian zone
=18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, er creps) have not
impacted Zone.

Width of riparian zane
12-18 meters; human
aclivities have impacted
zene only minimally.

Width of ripartan 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.

Left Bank 10 9

Right Bank {0/ 9

Total Score { @ S
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME </ ¢ ¢ .. | LOCATION = & - 57
STATION & RIVERMILE STREAM CLASS
LAT LONG RIVER BASIM
STORET # AGENCY
INVESTIGATORS  ~ 1/ Leir N L S e
FORM COMPLETED BY DATE Tl g o0 REASON FOR SURVEY
S e TIME - 775 AN PM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20%5 stahle

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 {1.¢., logs/snags
that are not new fall and
ngt transient).

L. Epifaunal
Substrate/
Available Cover

hakbitat, habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

habitat; well-suited for
full colonization potential;
adequate habitat tor
maintenance of
populations; presence of
additional substrate m the
form of newfall, but not
vet prepared for
colonization (may rate at
high end of scale).

habizat; lack of habitat is
obviaus; substrate
unstable or lacking.

2
SCORE | x 19)

Gravel, cobble, and

15 14 13 12 11

Gravel, cobble, and Gravel, cobble, and

Gravel, cobble, and

Al four velocity/depth

2, Embeddedness boulder particles are 0- boulder particles are 25- -] boulder particles are 50- | boutder particles are more
25% surrounded by fine 50% surrounded by fine | 75% surrounded by fine | than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.
cobble provides diversity
of niche space.

SCORE 20(];9)]81716 i5 14 13 12 11 1t 9 8 7 6] 5 4 3 2 1 0

Only 3 of the 4 regimes Only 2 of the 4 habitat

Dominated by 1 velocity/

Parameters to be evaluated in sampling reach

Water reaches base of

5. Channel Flow both lower banks, and

3. Velocity/Depth regimes present (slow- present (if fast-shallow is | regirmes present (if fast- depth regime (usually
Regime deep, slow-shallow, fast- | missing, score lower than | shallow or slow-shallow | slow-deep).
deep, fast-shallow). if missing other regimes). | are missing, scare low).
{Slow is < 0.3 m/s, deep is
>0.5m.)
SCORE l] 20 19 18 17 s 15 14 13 12 11 fﬁg‘ 8 7 6 5 4 3 2 10
Little or no enlargement | Some new increase in bar | Moderate deposition of Heavy deposits of fine
4. Sediment of islands or peint bars fermation, mostly from new gravel, sand or fine material, increased bar
Depositicn and less than 5% of the gravel, sand or fine sediment en old and new | development; more than
bottom aftected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom
sediment deposition. bottom affected; slight bottom atfected; sediment | changing frequently;
deposition in pools. deposits at ebstructions, pools almest absent due to
constrictions, and bends; [ substantial sediment
moderate deposition of deposition.
5, poois prevalent.
SCORE lg 20 11 18 17 16 15 14 13 12 1t 10 9 8 7 3 54 3 2 1 0

Water fills 25-75% of the
available channel, and/or

Water fills »75% of the
available channel; or

Very little water in
channel and mostly
present as standing pools.

Status minimal amount of <25% of channel riftle substrates are mostly
channel substrate is substrate is exposed. exposed.
! exposed.
SCORE  {{/ |20 19 18 17 1g{ 15 14 13 12 11 )10 9 &8 7 6|5 4 3 2 1 0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters (o be evaluated broader than sampling reach

Condition Category

Habitat
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channglization may be Banks shored with gabion
Alteration dredgsng absent or present, usually in areas extensive; embankments | or cement; over 0% of

SCORE

7. Frequency of
Riffles {or bends)

o

SCORE |

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE (¥ (1B)
SCORE j{/(RB)

9. Vegetative
Protection {score
each bank)

SCORE i_u (LB)
SCORE | U(RB}

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

minimal; stream with
normal pattern.

of bridge abutments:
evidence of past
channetization, ve.,
dredging, {greater than
past 20 yr) may be -
present, but recent
channelization is not
present.

or shoring steuctures
present on both banks:
and 40 1o 80% of stream
reach channelized and
disrupted.

the strearn reach
channelized and
disrupted. [nstream
habitat greatly altered or
remaoved entirely.

20/ 18 18 17 16

Occurrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 (generally 3
to 7); variety of habitat is
key. In streams where
riffles are cantinuous,
placement of houtders ar
other large, natural
obstrugtion is important,

15 14 13 12 11
Occurrence of riffles
intrequent; distance
between rifftes divided by
the width of the stream is

between 7 to 15,

0 9 8 7 6
Oecasional niflle or bend;
buottom contours provide
soimie habital; distance
between riffles divided by
the width of the stream 15
between 15 to 25.

5 4 3 2 1 0

Generally all fat water or
shallow riffles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of >25,

20 ¢ 18 17 16

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potentiat for future
problems. <5% of bank
affected.

15 4 13 12 11

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

reach has areas of erosion.

10 9 8 7 6

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

Unstable; many eroded
arcas; "raw" areas
frequent along straight
sections and bends;
obwious bank sloughing;
60-100% of bank has
erosional scars.

Lefi Bank 0 9

5 4 3

Right Bank /10

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 net evident;
almost all plants allowed
1o 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

1o any great extent; more
than one-half of the
potential plant stubble
height remaining.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvicus;
patches of bare soil or

closely cropped vegetation

cominon; less than one-
half of the potential plant
stubble height remaining,

Less than 50% of the
streambark surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters ar less in
average stubble height.

LeftBank 0] 9

Right Bank{ t 9
Width of riparian zone
> 8 meters;, human

activities {i.e., parking
lots, roadbeds, clear-cuts,
lawns, or craps) have not

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 riparan zone <6
meters: little or no
riparian vegetation due to
human activities.

impacted zone. e
L H
SCORE?_(LB) Left Bank 10 ;9’\ S 7 6 5 4 3 2 1 0
‘£
scorE Y (RB) |RigmBak 0 fo/] 8§ 7 & s 4 3 2 10
Lo
Total Score / R”
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME & /2 (oo A&

LOCATION 504 <)

TIME - 3374 AL PAL

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE 1E REASON FOR SURVEY

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
20-40% mix of stable Less than 20% stable

L. Epifaunal
Subsirate/
Available Cover

2. Emheddedness

SCORE

1. Velocity/Depth
Regime

>

15

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

| o
SCORE |

5. Channel Flow
Status

Greater than 70% 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 atlow full colonization
potential (i.e., logs/snags
that are not new fall and
| pot transient).

40-70% mix of stable
habitat; well-suited for
full colonization potential:
adequate habitat for
matntenance of
pepulations. presence of
additional substrate in the
form of newdall, but not
yet prepared for
colonization {may rate at
high end of scaie).

habitat; habitat
availahility less than

desirable; substrate
frequenily disturbed or
removed.

habitat; lack of habitat is
obwious; substrate
unstable er lacking.

boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity

boulder particles are 25-
50% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

SCORE ‘ 20 ;ﬁ: 18 17 16 15 14 13 12 VI 10 9 8 7T 6 5 4 3 2 1 0
Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and

boulder particles are more
than 75% surrounded by
fine sediment.

of niche space.
20 19 A¥ 17 16

All four velacity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is < 0.3 m/s, deep is
>0.5m,)

5 14 13 12 11

Only 3 of the 4 regimes
present (if fast-shallow is
missing, score lower than
if missing other regimes).

Only 2 of the 4 habitat

regimes present (if fast-
shalfow or slow-shallow
are missing, score low).

5 4 3 2 1 0

Dominated by | velocity/
depth regime (usually
slow-deep).

20 19 8 17 16

Little or no enlargement
of islands or point bars
and [ess than 5% of the
bottom affected by
sediment deposition.

12

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected, slight
deposition in pools.

Muoderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the

bottom affected; sediment

deposits at obstructions,
constrictions, and bends;
maderate deposition of

pools prevalent.

Heavy deposits of fine
material, increased bar
development; morte than
50% of the bottom
changing frequently;
pools almost absent due ta
substantial sediment
depositian.

0 1 18 17 16

Water reaches base of
both lower banks, and
minimal amount of

15 14 13 2 11

Water fifls >75% of the
available channel; or
<25% of channel

10

Water fills 25-75% of the

9

8

7

6

available channet, and/or

riffle substratés are mostly

§ 4 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

channel substrate is substrate is exposed. exposed.
exposed. L
0 19 18 ';"17.}]6 15 14 13 12 11 0 % 8 7 6] 5 4 3 2 1 0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

SCORE . 71(/

7. Frequency of
Riffles {or bends)

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE {_ (LB)
SCORE{C (rB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE | (LB)
SCORE !{%(RB)

10. Riparian
Yegelative Zone
Width (score each
bank riparian zone)

impacted zone.
SCORF.&(LB) Left Bank 10 g (8 7 5 5 4 3 2 1 0
SCORE ] (RB Right Bank 10 ) 8 7 5 5 4 3 p) 1 0
ey
Total Score !7'-)

minimal; stream with
nommal pattem.

5

of bridge abutments:
evidence of past
channelization, ie.
dredging, (greater than
past 20 yr) may be
present, but recent
channelization 1s not
present.

Habitar
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channebization or Some channelization Channetization may he Banks shored with gabion
Alteration dredging absent ar present, usually in areas extensive; embankments | or cement; over 80% of

or shoring structures
present on both banks:
and 40 1o 80% of stream
reach channelized and
disrupted.

the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

¢ 19 18 17 16

Occureence of riffles
refatively frequent: ratio
of distance between riffles
divided by width of the
stream <7.] (generalty 5
to 7); variety of habitat is
key. [n streams where
rifftes are continuous,
placement of boulders or
other large, natural
ohstruction is important.

I5 14 13 12 11

Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to 15.

0w 9 & 7 6

Occasional riffle or bend;
bottem contours provide
some habitat; distance
between riffles divided by
the width of the stream 15
between 15 to 25.

5 4 3 2 1 0

Crenerally all flat swater or
shallow riftles: poor
habitat; distance between
niifles divided by the
width of the stream is a
ratio of >25.

20 A9) 18 17 16

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
probtems. <5% of bank
affected.

15 14 13 12 11

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

reach has areas of erosion.

Ic ¢ 8 7 6

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

5 4 3 2 1 0

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
abvious bank sloughing;
60-100% of bank has
erosional scars.

Left Bank 10 8 A 6 s 4 3 2 10
Right Bank 710 9 8 7 6 5 4 3 2 5

Mare than 90% of the 70-90% of the 50-70% of the Less than 50% of the
streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces

immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
o1 nonwooedy
macrophytes; vegetative
disruption through
ETAZINE CT TNOWINE
minimal or not evident;
almost all plants allowed
to prow naturally.

covered by native
vegetation, but one class
of plants is not well-
represented; distuption
evident but not affecting
full plant growth potential
to any great exient; more
than one-haif of the
potential plant stubble
height remaining.

covered by vegetation,
disruption ohvious;
patches of bare soil or
closely cropped vegetation
cammon; less than one-
half of the potential plant
stubble height remaining.

covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or tess in
average stubble height.

LeftBank 10 9 8 (7 6 ‘5 4 3 2 1 )
Right Bank /10/ 9 3 7 6 5 4 3 2 [ 0

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

Width of riparian zone
12-18 meters; human
activities have impacted
zone enly 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
hurman activities.

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

= —

R

il Y A
STREAM NAME . mdogim - = LOCATION _ ¢ "¢ ¢35
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE 7. ) REASON FOR SURVEY
TIME AMOPM
Habitat Condition Category
Parameter Cptimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-90% mix of stable Less than 20% stable

1. Epifaunal
Substrate/
Available Cover

2. Embeddedness

Parameters to be evaluated in sampling reach

substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to atlow full colonization
potential {i.e., logs/snags
that are not new fall and

| not transient).

habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
vet prepared for
colonization {may rate at
high end of scale).

habitat; habita:
availabtlity less than
desirable; substrate
frequently disturbed or
removed.

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

20 19 18 127 16

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

15 14 13 12 11

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment,

Gravel, cobble, and
boulder particles are more
than 75% surrounded by
fine sediment.

17 16

20 {19/ 18

All four velocity/depth

11

12

15 14 13

Only 3 of the 4 regimes

Only 2 of the 4 habitat

Dominated by 1 velocity/

3. Velocity/Depth regimes present {slow- present (if fast-shallow is | regimes present (if fast- depth regime (usually
Regime deep, slow-shallow, fast- | missing, score bower than | shallow or slow-shallow | slow-deep).
deep, fast-shallow). if missing other regimes). { are missing, score [ow).
(Slow is < 0.3 m/s, deep is
> 0.5 m.} :
e T 3
SCORE /D 20 19 18 17 e[ 1F¥ 14 13 12 11 0w 9 &8 7 6 54 3 2 1 0
Little or no enlargement | Some new increase in bar | Moderate deposition of Heavy deposits of fine
4. Sediment of islands or point bars formation, mestly from new gravel, sand or fine material, increased bar
Deposition and less than 5% of the gravel, sand or fine sediment on old and new { development; more than
bottorn affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom
sediment deposition. bottom affected; slight bottom affected; sediment | changing frequently;
depasition in pools. depesits at obstructions, pools almost absent due to
constrictions, and bends; | substantial sediment
moderate deposition of deposition.
s pools prevalent.
SCORE ' ['7 20 19 18 17 16) 15 14 13 12 11 [0 9 &8 7 6|5 4 3 2 1 ©
‘Water reaches base of Water fills »75% of the Water fills 25-75% of the | Very little water in
8. Channel Flow both lower banks, and available channel; or avaifable channel, and/or | channel and mostly
Status minimal ameunt of <25% of channel riffle substrates are mestly | present as standing pools.
channel substrate is substrate is exposed. exposed.
{/} exposed. =
SCORE / 20 19 18 17 16| 15 14 13 12 1t 10 % /8 ;7 6 54 3 2 1 0
Rapid Bicassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

Habitat
Parameter

Condition Category

Optimal:

Suboptimal

Marginal

Pocr

6. Channel
Alteration

SCORE

7. Frequency of
Riffles (or bends)

SCORE |

8. Bank Stability
(score each bank)

Note: determine [eft
or right side by
facing downstream.

SCORE 7_(LB)
SCORE 2_(RB)

9. Vegetative
Protection (3core
each bank)

=
SCORE ! _(LB)

SCORE / (RB

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

o
SCORE _!

SCORE ¥} (RE

(LB}

Channelization or
dredging absent or
minimal: stream with
normal pattern

Some channelization
present, usually in areas
of bridge abutments:
evidence of past
channelization, ie.,
dredging, {greater than
past 20 yr) may be
present, bue recent
channelization is not
present.

Channelization may be
extensive: embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupeed.

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

20 ,19.718 17 16

Occurrence of riffles
relatively frequent; ratio
of distance between riffles
drvided by width of the
stream <7:t {generally 5
1o 7); variety of habitat is
key. In streams where
riftles are continuous,
placement of boulders or
other large, natural
obstruction is important.

15 14 13 12 11
QOccurrence of riffles
infrequent; distance
between riftles divided by
the width of the stream is

between 7 10 L5,

0w 9 &8 7 6

Occasional riffle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25

5 4 3 2 1 0

Generally all flat water or
shallow riftles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of >25,

20 19 4817 1s

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
preblems. <5% of bank
affected.

15 14 13 12 11

Moderately stable;
infrequent, small arcas of
erasion mostly healed
aver. 5-30% of bank in
reach has areas of eroston.

e 9 8 7 6

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

5 4 3 2 1 0

Unstable; many eroded
areas; "raw" arcas
frequent aleng straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

LeftBank 10 9

A

2 1 0

Right Bank 10

More than %0% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes, vegetative
disruption through
Erazing 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 welj-
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 cropped vegetation
comme; less than one-
half of the potential plant
stubble height remaining.

‘covered by vegelation;

2

Less than 50% of the
streambank surfaces

disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

LeftBank 10 9 8 #F 6 5 4 3 2 | 0
Right Bank 10 9 8 . 7) 6 S 43 2 10
Width of riparian zane Width of riparian zone Widih of riparian zone 6- | Width of riparian zone <6

>18 meters; human

activities (i.e., parking
lots, roadbeds, cfear-cuts,
lawns, or crops) kave not
impacted zone.

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

12 meters; human
activities have impacted
Zone a great deal,

meters: little or no
riparian vegetation due to
human activities.

Lefi Bank 10 @ 8 7 5 5 4 3 2 i 0
Right Bank 10 8 7 6 5 4 3 2 i 0

Total Score [ Eig

A-8

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME /¢ ( rewj LOCATION s /& -
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
4 — T

INVESTIGATORS 5, Vs 5. Ceo Ao
FORM COMPLETED BY, DATE ,7/19._475;{., REASON FOR SURVEY

S J"('VC( - TIME [ Fr575"  AM PM

Habitat Condition Categary
Parameter Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

(g

2. Embeddedness

SCORE

Greater than 70% of
substrate favorable for
epifaunal calonization and
fish cover, mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and a1 stage
to allow full colonization
potential (i.e., logs/snags
that are not new fall and

40-70% mix of stable
habitat; well-suited for
full colomzation 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}.

20-40% mix of stable
habitat; habitat
availability less than
desirable; substrate
trequently disturbed or
removed.

Less than 20% stable
habitat; Jack of habitat is
obvious; substrate
unstable or lacking.

SCORE | M

3. Velocity/Depth
Regime

deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is <0.3 m/s, deep is
>0.5m.}

if missing other regimes).

| not iransient).

20 19 18 17 16| 15 14 13 12 11 6 9 8 7 /% 5 4 3 210
Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and
boulder particles are - boulder particles are 25- | boulder particles are 50- | boulder particles are more
25% surrounded by fine 50% surrounded by fine | 75% surrounded by fire than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.

cobble provides diversity

of nicke space_

20 19 8717 16| 15 14 13 12 11 [0 9 & 7 6|5 4 3 2 1 0
All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by t velocity/
regimes present (slow- present (if fast-shallow is | regimes present (if fast- depth regime (usually

missing, score lower than | shallow or slow-shallow | slow-deep).

are missing, scere low).

Parameters to be evaluated in sampling reach

20 19 18 17 16

Little or no enlargement

Some new increase in bar

Moderate deposition of -
new gravel, sand or fine

Heavy deposits of fine
material, increased bar

Macroinvertebrates, and Fish, Second Edition - Form 2

4. Sediment of islands or pgint bars formation, mestly from
Deposition and less than 5% of the gravel, sand or fine sediment on old and new | development; more than
bottomn affected by sediment; 5-30% of the bars; 30-50% ef the 50% of the battom
sediment deposition. bottom affected; slight bottom affected; sediment | changing frequently;
deposition in pools. deposits at obstructions, pools almost absent due to
constrictions, ard bends; | substantial sediment
moderate deposition of deposition.
3 pools prevalent.
SCORE | 27 |20 19 18 17 w6f 15 14 03,12 11 fto 9 8 7 6|35 4 3 2 1 0
Water reaches base of Water fills >75% of the Water fills 25-75% of the | Very little water in
5. Channef Flow both lower banks, and available channei; or available channel, and/or | channel and mostly
Status minirmal amount of <25% of channel riffle substrates are mostly | present as standing pools.
channel substrate is substrate is exposed. exposed.
o exposed. B
SCORE “i 20 19 18 17 16|15 14 13 12 11 |1w 9 &7 6|5 4 3 2 1 0
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
A-7



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

Habitat

Condition Category

\_j\\

i
i

7. Frequency of
Riffles {or bends)

P
SCORE -

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE {LB)
SCORE ﬁ (RB)
9. Vegetative

Protection (score
each bank)

Parameters (o be evaluated broader than sampling reach

SCORE _L)_ (LB)

SCORE Y| (RB)

10. Riparian
Vegetative Zone
Width (score cach
bank riparian zone)

SCORE‘i (LB)

minimal; siream with
normal pattemn.

ot bridge abutments;
evidence of past
channehization, ie.,
dredging, {greater than
past 20 yr) may be
present. but recent
channelization is not
present.

Parameter Optimal Suboptimal NMarginal Poor
6, Channel Channelizasion or Some channelization Channelhizatien may be Banks shored with gabion
Alteration dredging absent or present, usually inareas | extensive; embankimerts | or cement; over 80% of

or shoring structures
present on bath banks:
and 40 1o 80% of stream
reach channelized and
disrupted.

the stream reach
channelized and
disrupted. [nstream
habitar greatly altered or
removed entirely.

Qccurrence of riffles
relatively frequent; ratio

of distance between riffles

divided by width of the
stream <7:1 {generally 5
1o 7); variety of habitat is
key. In sireams where
rifiles are continuous,
placement of boulders or
other large, natural
obstruction is important.

12 11
Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream i3
between 7 to 15,

Occasional riffle or bend:
bortem contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 1o 25,

Generally all at water or

shallow riftles; poor
habitat; distance between
riftles divided by the
width of the stream is a
ratio of >25.

20 19 18 17

Banks stable; evidence of

erosion or bank failure
absent or minimal; little
potential for future
prablems. <35% of bank
affected,

16

15 14 43/ 12 1n

Moderately stable;
infrequent, small areas of
erosion mostly healed

over. 5-30% of bank in
reach has areas of erosion.

o ¢ & 7 6

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

5 4 3 2 1 90

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

Left Bank 10 9 A (s 4 3 2t 0
Right Bank 10 9 8 7 6 25 L SR 2 1 0
More than 9084 of the 70-90% of the 50-70% of the Less than 50% of the

streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nenwoody
macrophytes; vegetative
disruption through
grazing of mowing
minimal or not evident,
almest all plants allowed
to grow naturally.

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.

streambank surfaces
covered by vegetation;
disruption abvious;
patches of bare soil or
closely cropped vegetation
common,; less than one-
half of the potential plant
stubble height remaining.

streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removyed Lo

5 centimeters or less in
average stubble height.

LeftBank 10 9

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

Width of riparian zone
12-18 meters;, human
aclivities have impacted
zone cnly minimally

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

#

Width of riparian zone <6
meters: litlle or no
riparian vegetation due to
human activities.

Left Bank 10 9

8 7 6

5 4

B

2 1 0

Total Score / O?

SCORE '2 RB) | Right Bank {0 9 8 7 6 5 4 "3‘; 2 1 0
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

Available Cover

2. Embeddedness

SCORE LL

3. Velocity/Depth
Regime

Parameters to be evaluated in sampling reach

4. Sediment
Depasition

e

SCORE

5. Channel Flow
Status

SCORE

fish cover, mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential {i.c, logs/snags
that are not new fall and
not transient).

adequate habitat for
mainienance of
pepulations; presence of
additional substrate in the
farm of newfall, but not
yet prepared for
colonization {may rate at
high end of scale).

STREAMNAME 2 (¢ (ee LOCATION S 129
STATION # RIVERMILE STREAM CLASS H‘R‘I-\
LAT LONG RIVER BASIN
STORET # AGENCY  SAT
INVESTIGATORS  \{ / SA
FORM COMPLETED BY DATE REASON FOR SURVEY
J C ’w ‘ TIME AM P
o lian o
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poar
Greater than 70% of 40-70% mix of stable 20-90% mix of stable Less than 20% stable
1. Epifaunal substrate favarahle for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal celonization and | full colenizatien potential; [ availability less than obvious; substrate

desirable; substrate
frequently disturbed or
removed.

unstable or lacking.

20 19 18

Gravel, cobble, and
boulder particles are O-
25% surrounded by fine
sediment, Layering of
cobble provides diversity
of niche space.

i5 14 13 12 1l

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment,

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are maore
than 73% surrounded by
fine sediment.

20/19 18 17 16

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is <0.3 m/s, deep is
>0.5m.}

15 14 13 12 11

Only 3 of the 4 regimes

present (if fast-shallow is
missing, score lower than
if missing other regimes).

0 9 8 7 6

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low).

5 4 3 21 0

Dominated by 1 velocity/
depth regime {usualty
slow-deep).

17 16

20 19

18

Little or no enlargement
of islands or peint bars
and less than 5% of the
bottom affected by
sediment deposition.

13 12 11

i5 14

Some new increase in bar
formation, mostly from
pravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fing
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;

Heavy depoesits of fine
material, increased bar
development; more than
50% of the bottam
changing frequently;
pools almost absent due to
substantial sediment

i -
20, 19 18 17 16

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

[5 14 13 12 11

Water fills »75% of the
available channel; er
<235% of channel
substrate is exposed.

maderate deposition of deposition.
paols prevalent.
I 9 8 7 6 5 4 3 2 10

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.

W0 19 18 17 16

15 14 13 12 11

10 /95 8 7 6

5 4 3 210

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

Y

7. Frequency ol
Riffles (or bends)

SCORE

8. Bank Stability
{score each hank)

Note: determine left
or right side by
facing dowjistream.
SCORE /A (LB)

SCORE 3_(RB)

9. Vegetative
Protection {score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE 2 (LB)
SCORE | (RB)

10. Riparian
Vegetative Zone
Width (score each
bapk riparian zone)

SCORE _ZA1B)

minienal: siream with
normal pattem.

of bridge sbutments.
evidence of past
channelization, 1.e.,
dredging, {greater than
past 20 yr) may be
present, bue recent
channelization is not

present.

Habitat
Parameter Crptimatl Suboptimal Marginal Poor
6. Channel Charnelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive. embankments | or cement; over 80% of

or shering structures
present on both banks;
and <0 ta 80% of stream
reach channelized and
disrupted.

the steeam reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

Occurrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 (generally 5
to 7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
ather large, natural
obstruction is important.

13 12 11

15 14

Qccurrence of riffles
infrequent; distance
between niffles divided by
the width of the stream is
between 7 to 15,

QOccasional riffle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 13 to 25

Generally all ftat water or
shatlow riffles; peor
habitat; distance between
tiftfles divided by the
width of the stream 1s &
ratio of »25,

20 19 18 17 16

Banks stahle; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank
affected.

15 14 3 12 1

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

e 2

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

floods.
54

5 4 3 2 1 0

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

LeftBank 10 9 8 7 6 s 4 @& G 1 0
Right Bank i0 . 9 8 7 6 s 4 ) 2 1 0
More than 90% of the F0-90% of the 50-70% of the Less than 50% of the
streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
immediate riparian zone | covered by native covered by vegetation, cavered by vegetation;
vegetation, but one class | disruption obvious; disruption of streambank

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
1o grow naturally.

of plants is not well-
represented; disruption
evident but not affecting
full plant growth petential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

patches of bare soil or
closely cropped vegetation
common; less than one-
half of the potential plant
stubble height remaining.

vegetation is very high;
vepetation has been
removed to

5 centimeters or less in
average stubble height.

Left Bank O 9

8 7 6

2 1 ]

Right Bank 10 9
Width of riparian zone
>| 8 meters; human
activities {j.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

8 7 6
Width of riparian zone
[ 2«18 meters; human
activities have impacted
zone enly minimally.

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

2 1 0
Width of riparian zone <6
meters: fittle or no
riparian vegetation due to
human activities.

LeftBank 10 g

Total Scrore // 5
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HABITAT ASSESSMENT FIELD DATA SHEET-—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME (ol 1 /4 LOCATION (“py &y

STATION # KIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS 5§ Joboew. - T e

FORM COMPLETED BY DATE ¢ #/er & REASON FOR SURVEY
- j- L TIME e S5 7 a0y )y
S P - 3

Condition Categery

Substrate/
Available Caver

3. Velocity/Depth
Regime

Parameters to be evaluated in sampling reach

4, Sediment
Deposition

SCORE (-

5. Channel Flow
Status

SCORE | 4

epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut

full colonization potential;
adequate habitat for
maintenance of

Habitar
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of’ 40-70% mix of s1able 20-40% mix of stable L_ess than 20% stable
1, Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat 1s

availability [ess than
desirable; substzale
frequently disturbed or

obvious; substrate
unstable or lacking.

cobble provides diversity
of niche space.

banks, cobble or other populations, presence of | removed.
stable habitat and at stage | additional substrate in the
1o allow full cotonization | form of newfall, but not
potential (i.e, logs/snags | yet prepared for
that are not new falland | colonization (may mate at
not Iransient). high end of scale).

SCORE f} 20 19 1R 17 16 15 14 g3i;[2 Bl 10 9 8 7 6 5 4 3 2 1 0
Gravel, cobble, and Gravel, cobble, and Gravel, cabble, and Gravel, cobble, and

2. Embeddedness boulder particles are 0- boulder particles are 25- | boulder particles are 50- | boulder particles are more
25% surrounded by fine 50% surrounded by fine | 75% surrounded by fine than 75% sumrounded by
sediment. Layering of sediment. sediment. fine sediment.

20 19 18

AH four velecity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is < 0.3 m/s, deep is
>0.5m.)

Only 3 of the 4 regimes .
present (if fast-shallow is
missing, score lower than
if missing other regimes).

0 9 8 7 ¢

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shaliow
are missing, scare low).

15 14 13 12 11

Dominated by 1 velocity/
depth regime (usually
slow-deep).

19 18

20

Little or no enlargement
of islands er point bars
and less than 5% of the
bottom affected by
sediment deposition.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

13 14 13 12 11

Maoderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-30% of the
bottem affected; sediment
deposits at obstructions,
constrictions, and bends;
mederate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently,
pools almost absent due to
substantial sediment
deposition.

20 1% 18 17 16

Water reaches base of
both lower banks, and
minimal amount of

Water fills =75% of the
available channel; or
<25% of channel

-

15 14 13 12 11 09 B 7 (6

Water fifls 25-75% of the
available channei, and/or
riffle substrates are mostiy

5 4 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

channel substrate is substrate is exposed. exposed.
exposed. .
20 19 18 17 s 15 14 13 12 11 |0 ¢ 8 7 6|5 4 3 2 1 0

Rapid Bicassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

7. Frequency of
Riffles {or bends)

o

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE { ¢ (1LB)
SCORE {{; (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader ihan sampling reach

SCORE 1 G (LB)
SCORE (I, (RB)

10. Riparian
Vegetative Zone
Width (score gach
bank riparian zone)

SCORE f_L(LB)
Y

SCORE i (RB

Occurrence of riffles
relatively frequent; ratio
of distance between riftles
divided by width of the
stream <7:1 (generally 5
to 7); varicty of habitat i5
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
cbstruction is important.

Occurrence of riffles
infrequent; distance
beeween riffles divided by
the width of the stream 1s
between 7 to 15,

Habitat Condition Category
Parameter Oplimat Suboptimal Marginal Poor
6. Channel Channelization cr Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually inareas | extensive. embankments  { or cement: over 80% of
minimal; stream with of bridge abutmerus: or shoring structures the stream reach
normal pattern evidence of past present ¢n both banks; channeltzed and
channelization, i.e., and 40 to 80% of stream | disrupted. [nstream
dredging, (greater than reach ckannelized and habitat greatly altered or
past 20 yr)y may be disrupted. removed entirely.
present, but recent
channelization is not
i present.
SCORE | 20 18 A% 17 16 15 14 13 12 11 1w 9 8 7 6 5 4 3 2 t 0

Occasional riffle or bend;
bottom cenfours provide
some habitat; distance
between riftles divided by
the width of the stream is
between 15 to 25,

Generally all flat water or
shallaw riffles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of >25

16

20 1% 18 17

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

15 14 13 12 11

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

60-100% of bank has

areas; "raw" areas
frequent along straight
sections and bends;
obvious bank stoughing;

erosional scars.

LeftBank 00 9 8 7 6 5 4 3 2 1 0
Right Bank {0, 9 8 7 6 5 4 3 2 1 0
More than 90% of the 70-90% of the 50-70% of the Less than 50% of the

streambank surfaces and
immediate riparian zone
covered by natjve
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegelative

streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential

streambank surfaces
covered by vegetation,
disruption abvious;
patches of bare soil or
closely cropped vegetation
commeon; less than one-
half of the potential plant

vegetation is very high;

streambank surfaces
covered by vegetation;
disruption of streambank

vegetation has been
removed o
5 centimeters or fess in

disruption through to any great extent; more | stubble height remaining. | average stubble height.
grazing or mowing than one-half of the

minimal or not evident; potential plant stubble

almost all plants allowed { height remaining.

to grow naturally.

Left Bank (10 9 8 76 543 2 [ 0
Right Bank (10 9 8 7 6 5 4 3 2 1 0
Width of riparian zone Width of riparian zone Width of riparian zone 6- | Width of riparian zone <6

=18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or craps) have not

12-18 meters; human
activities have impacted
zo;le only minimally.

[ 2 meters; human
activities have impacted
zone a great deal.

meters: little or no
riparian vegetation due to
human activities.

impacted zone.
LeftBank Ao/ & 8 7 6 s 4 3 2 10
Right Bank L0 B! 8 7 6 5 4 3 2 I 0

Total Score Lféi
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HABITAT ASSESSMENT FIELD DATA SHEET-—HIGH GRADIENT STREAMS (FRONT)

substrare favorable for
epitaunal ¢colonization and
fish cover; mix of snags,
submerged [ogs, 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

1. Epifaunal
Substrate/
Available Cover

habitat; well-suited for
full colonization poteatial;
adeguate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at

STREAM NAME <29 /45 {ari c( id LOCATION 57 &t
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS 5 4% .~ 3 O« A e
FORM COMPLETED BY DATE 274, REASON FOR SURVEY

o /%-/ ) TIME _r=787%  ant PM

o e e

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stahle Less than 20% stahle

habitar; hahitat
avatlability [ess than
desirable; substrate
frequenily disturbed or
removed.

habitat; lack of habitat is
ohvions; substrate
ungtable or lacking,

cobble provides diversity
of niche space.

- not transient). high end of scale).
SCORE 20 9/ 18 17 16 15 14 13 12 11 s 9 8 7 6 5 4 3 2 1 0
Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and
2. Embeddedness boulder particles are 0- boulder particles are 25- | boulder particles are 50- | boulder particles are more
25% surrounded by fine | 50% surrounded by fine | 75% surrounded by fine | than 75% surrounded by
sediment. Layering of sediment. sediment. fine sediment.

20 9 A8 17 16

11

14 12

5 13

Parameters to be evaluated in sampling reach

bottom affected by
sediment deposition.

sediment; 5-30% of the
bottom affected; slight
deposition in pools.

All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1 velocity/
3. Yelocity/Depth regimes present (slow- present (if fast-shallow is | regimes present (if fast- depth regime (usually
Regime deep, slow-shallow, fast- | missing, score lower than | shallow or slow-shallow | slow-deep).
deep, fast-shallow). if missing other regimes). [ are missing, score low).
(Slow is < 0.3 m/s, deep is
) >0.5m,) .
SCORE [(J 20 19 18 17 16 15 14 13 12 I 1 9 8 7 6 5 4 3 2 1 0
Little or no enlargement | Some new increase in bar | Moderate deposition of Heavy deposits of fine
4. Sediment of islands or point bars formation, mostly from new gravel, sand or fine material, increased bar
Deposition and less than 5% of the pravel, sand or fine sediment on old and new | development; more than

bars; 30-50% of the
bottom aifected; sediment
deposits at obstructions,
consirictions, and bends;

50% of the bottom
changing frequently:
pools akmost absent due to
substantial sediment

moderate deposition of deposition.
\/f , pools prevalent.
SCORE {\20191817]6151‘1312” 0 9 8 7 605 4 3 2 1 0
Water reaches base of Water fills >75% of the Water fills 25-75% of the | Very litle water in
5. Channel Flow both lower banks, and available channel; or available channel, and/or | channel and mostly
Status minimal ameunt of <25% of channel riffle substrates are mosily | present as standing pools.
channel substrate is substrate is exposed. exposed.
, exposed. N
SCORE ’xv 20 19 18 17 {6, 15 14 i3 12 11 10 9 8 7 & 5 4 3 2 1 0
Rapid Bicassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
A-7
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters (o be evaluated broader than sampling reach

Total Score

Condition Category

Habitat
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gahion
Alteration dredging absent or present, usually in areas | extensive; embankments | or cement; over 80% of

’

SCORE | 8

7. Frequency of
Riffles (or bends)

SCORE

8. Bank Stability
{score each bank)

Note: determine left
or right side by
facing downstream.

SCORE {_(LB).
SCORE & (RB)

2. Vegetative
Protection (score
each bank)

q
SCORE _/ (LB)

SCORE /[ (RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE '/ (LB)
(RB

/3

SCORE

menimai; stream with
normal pattern.

af bridge abutments;
evidence of past
channelization, ie.,
dredging, (greater than
past 20 yr) may be
present, but recent
chanaclization 1s not
present.

or shoring structures
present on both banks,
and 40 to 80% of stream
reach channelized and
disrupted

the stream reach
channelized and
distupted. Insiream
habitat greatly sltered or
removed eniirely.

-1
20 19 {18/17 16
Occurrence af riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
streamn <7:1 (generally 3
to 7}; variety of hahitat i3
key. In streams where
riftles are continuous,
placement of boulders or
other large, natural
obstruction is important.

15 14 13 12 11
Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 710 15,

w ¢ 8 7 6

Occasional riffle or bend;
bottem coniours provide
some habitat; distance
between ritfles divided by
the width of the stream 1s
between 15 t 23,

S 4 3 2 1 0

Generally all flat water or
shallow riftles; poor
habitat; distance between
rifftes divided by the
width of the stream 15 a
ratio of >25.

20 19 /1 17 16

Banks stable; evidence of
erosion or bank failure
absent or minintal; fittle
potential for futuze
prohlems. <5% of bank
affected. -

15 14 13 12 11

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

reach has areas of erosion,

e 9 8 7 6

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

Unstable; many eroded
areas; "raw" argas
frequent along straight
sections and bends;
obvious bank sloughing;
66-100% of bank has
erosional scars.

Left Bank 10 9

Right Bank 10 9

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nanwoody
macrophytes; vegetative
disruption through
graZing or mowing
minimal or not evident;
alrmost all plants altowed
1o prow naturally.

70-50% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full piant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height remaining.

50-T0% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare seil or

common; less than one-
half of the potential plant
stubble height remaining.

closely cropped vegetation

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.

LeftBank 10 ('3, 8 7 6 5 4 3 2 ! 0
Right Bank {10} 9 8 7 6 5. 4 3 2 Lo
Width of riparian zone Width of riparian zone Width of riparian zone 6« | Width of riparian zone <6

>18 meters; human
activities (i.e., parking
Iots, roadbeds, clear-cuts,
lawns, or crops} have not

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

12 meters; human
activities have impacted
zone a great deal

meters: little or no
riparian vegetation due to
human activities.

impacted zone.
C2

LeftBank 10
Right Bank 10 9
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifaunal
Substrate/
Avaitable Cover

SCORE 2L

2. Embeddedness

subsirate 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 calonization

habitat; well-sufted for

full colentzation potential;

adequate habitat for
maintgnance of
poputations. presence of
addirronal substrate in the
form of newfill, but not

STREAMNAME <O, /=0 [0 a LOCATION ;&7 ..,
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS  -," »] . 5 /i,
FORM COMPLETED BY ’ DATE 7/ 7 /¢ REASON FOR SURVEY
3 }1 o TIME 5 <57 A PM
Habitat Condition Categary
Parameter Optimal Suboptimat Marginal Paor
Greater than 70% of’ 40-70% mix of stable 20-40% mix of stable Less than 20% stable

habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

habitat; lack of habitat is
obvieus; substrate
unstable or lacking.

SCORE

3. Velocity/Depth

potential {i.e., logs/snags | yet prepared for

that are not new fall and | colonization (may rate at

not transient). high end of scale).

26/ 19 18 17 16] 15 14 13 12 1 w 9 8 7 6|5 4 3 2 140
Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and
boutder particles are 0~ boulder particles are 25- { boulder particles are 50- | boulder particles are more
25% surrounded by fine | 50% surmounded by fine | 75% sumounded by fine | than 75% surrounded by
sediment. Layering of sediment. sediment, fine sediment.

cabble provides diversity :

of niche space.

20'119-"181?161514i312]l to 9 8§ 7 6|5 4 3 2 1 0
Al four velocity/depth Cnly 3 of the 4 regimes Only 2 of the 4 habitat Deminated by 1 velacity/

regimes present {slow-
deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is < 0.3 m/s, deep is
>0.5m.)

present (if fast-shallow is
missing, score lower than
if missing other regimes).

regimes present (if fast-
shallow or slow-shallow
are missing, score low),

depth regime (usually
slow-deep).

Parameters to be evaluated in sampling reach

20 19 (8 17 16
Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by

sediment deposition.

15 14 13 12 11

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

f0/9 8 7 6
Moderate deposition of
new pravel, sand or fine
sediment on oid and new
bars; 30-50% of the
bottam affected; sediment
deposits at obstnictions,
constrictions, and bends;
moderate deposition of
pools prevalent.

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
30% of the bottorm
changing frequently;
pools almost absent due to
substantial sediment
deposition.

Regime

SCORE (/
4. Sediment
Deposition
score L7

5 Channel Flow

20715 18 17 16

Water reaches base of
both [ower banks, and

15 14 13 12 11

Water fills >75% of the
available channel; or

W0 92 8 7 6

Water fills 25-75% of the
available channel, and/or

5 4 3 2 1 0

Very littfe water in
channel and mostly

Status minimal amount of <25% of channel riftle substrates are mostly | present as standing poofs.
g channel substrate is substrate is exposed. expased.
\' exposed. .

SCORE 20 (9 18 17 16|A5)14 13 12 11 o % & 7 6|5 4 3 2 1 ¢

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

SCORE w

7. Frequency of
Riffles (or bends)

SCORE

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE 1u)(ua)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

score I LBy

//(RB)

SCORE

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

impacted zone..
SCORE// (LB) | Left Bank [ 9 g 7 6 5 4 3 2 I )
SCORE ;{ (RB Right Bank 6 9 8 7 5 5 4 3 2 1 0
Total Score /XZ

miaimal; stream with
normial patern,

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

Hahitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channelizatior may be Banks shored with gabion
Alteration dredging absent or present, usuglly in areas extensive: embankments | or cement; aver 80% of

or shozing siructures
present on bath banks;
and 40 o 80% of stream
reach channelized and
disrupted

the stream reach
channehzed and
disrupted. [nstream
habitat greatly altered or
removed entirely.

30) 19 18 17 16
Qceurrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 {generally 5
to 7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural

obstruction ismportant.

15 14 13 12 11
Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream i3

between 7 10 13

0 9 8 7 6

Occasional riffle or hend;
bottam contours provide
somg habitat; distance
between riffles divided by
the width of the stream is
between 15 1o 25,

54 3 2 1 0
Crenerally ali flat water or
shallow riffles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of >25.

20 19 18 17 16

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

15 14 13 12 11

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-3(3% of bank in
reach has areas of erosion.

e % 8 7 &

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

5 4 3 21 9

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

Left Bank A:Q:/ 9

8 7 6

5 4 3

2 1 0

streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoedy
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident,
almast all plants allowed
to grow naturally.

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 stubhle
height remaining.

SCORE/_Q(RB) Right Banké_()) 9 8 7 6 5 4 3 2 1 0
More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
streambank surfaces

streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped vegetation
common; less than one-
half of the potential plant
stubble height remaining.

covered by vegetation;
distuption of streambank
vegetation is very high;
vegetation has been
removed to

S centimeters or less in
average stubble heighe.

LeftBank (1p' 9

Right Bank [0

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

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: fittle or no
riparian vepetation due to
human activities.
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Introduction

This data summary was prepared in support of ongoing investigation activities occurring
at the Standard Mine, located in Gunnison County, Colorado and includes an evaluation
of the aquatic biological communities observed in the Coal Creek watershed that was
performed in September 2006. Biological communities are affected by habitat quality as
well as water and streambed-sediment quality. Stream habitat assessment is therefore an
important means of determining physical factors affecting biological communities that
may influence overall habitat impacts observed during investigation activities. The
Environmental Protection Agency’s Rapid Bioassessment Protocols (RBPs)(Barbour
1999) were used to separate water-quality effects from habitat-influenced effects on
biological communities at 16 locations along Coal Creek, Elk Creek, and a reference site
in Splain’s Guich.

The RBPs include a descriptive, visual-based habitat assessment for riffle-run dominated
streams. Habitat conditions were determined using RBPs that were applicable to high
gradient streams prevalent in the watershed, and included the following characteristics:
epifaunal substrate, embeddedness, velocity/depth regime, sediment deposition, channel
flow status, channel alteration, frequency of riffles, bank stability, vegetative protection,
and riparian vegetative zone width. Scores for each habitat characteristic were totaled
and compared to the reference station to provide a final habitat ranking. Specific scores
associated with each of the habitat parameters are included in Table 1.0. Table 2.0
includes the classification and ranking methodology for habitat parameters used in the
RBPs.

Locations selected for habitat assessments are listed in Table 1.0 and are the same as
those selected for aquatic macroinvertebrate sampling during the July 2006 Standard
Mine sampling event (ESAT 2006). Scoring sheets for each site are included in the
appendix to this data summary. A brief description is given below for each of the 16
stations.

Site Summaries
Coal-00 RBP Habitat Score = 153 — Suboptimal

This site is located on Coal Creek upstream from the confluence of Coal Creek. A 100
meter reach was assessed from a pedestrian bridge (not included in the assessment)
upstream along the creek. Residences were located along both creek banks, however
significant bank alteration was not observed. Overall flow along the reach was quite low,
resulting in a marginal score for Channel Flow Status. The reach scored either optimal or
suboptimal for the remaining parameters, resulting in a suboptimal overall score.

Coal-05 RBP Habitat Score = 144 — Suboptimal

This site is located on Coal Creek approximately 50 meters downstream of the Keystone
Mine Waste Water Treatment Facility discharge. A 100 meter reach was assessed from



the point of discharge confluence extending downstream. The majority of parameters
scored optimal or suboptimal, with two marginal scores (Sediment Deposition and
Embeddedness), and one poor score (Riparian Vegetative Zone Width for the right bank).
Sediment deposition was noted at various locations along the reach, which appeared to
originate at the Keystone Mine discharge confluence. Some erosion was observed along
the left bank. The right bank scored poor for Riparian Vegetative Zone Width due to the
close proximity of a highway embankment, resulting in a limited riparian area. Overall
the reach received a suboptimal score.

Coal-10 RBP Habitat Score = 171 — Optimal

This site is located approximately 50 meters upstream of the Keystone Mine Waste Water
Treatment Facility discharge. A 100 meter reach was assessed from the point of
discharge confluence extending upstream. All parameters scored either optimal or
suboptimal, with an optimal overall score. The Town of Crested Butte water intake is
located within this reach, and included a man-made earthen water diversion. This
resulted in less varied depth/flow regime as well as a lower score for Channel Alteration.

Coal-Opp2  RBP Habitat Score = 172 — Optimal

This site is located downstream of the Iron Fen outfall. A 100 meter reach was assessed
extending downstream from the farthest downstream Iron Fen outfall location. All
parameters scored in the optimal range, with only one parameter falling in the suboptimal
range. Frequency of Riffles or Bends scored in the mid-suboptimal range due to the
existence of beaver ponds, which increased the depth regime in several areas and
ultimately removed some riffle habitat. Overall the reach received an optimal score.

Coal-15 RBP Habitat Score = 182 — Optimal

This site is located approximately 100 meters downstream of the Elk Creek confluence.
A 100 meter reach was assessed from the point of confluence extending downstream. All
parameters for this site scored in the optimal range, with the exception of Frequency of
Bends or Riffles and right bank Vegetative Protection (primarily due to lower flow
levels). Note that this site received the highest habitat score for areas assessed during this
event (along with SP-01 Reference).

Coal-20 RBP Habitat Score = 180 — Optimal

This site is located approximately 50 meters upstream from the Elk Creek confluence. A
100 meter reach was assessed that extended from the point of confluence upstream.

All habitat parameters scored optimal, with only one parameter scoring in the suboptimal
range (Velocity/Depth Regime). The overall score for this reach was optimal, and was
the second highest scoring reach assessed during this event.

Coal-25 RBP Habitat Score = 163 — Optimal



This site is located downstream from the Ruby/Anthracite drainage confluence, and is the
farthest upstream location assessed along Coal Creek during this event. A man-made
culvert exists in the vicinity of this sampling location. A 100 meter reach was assessed
from the culvert (not included in the assessment) extending upstream. Habitat parameters
scored either optimal or suboptimal. Suboptimal scores were given due to limited flow
regimes (due to lower flow which also impacted Frequency of Riffles or Bends), areas of
sloughing along the left and right banks, and a limited riparian zone width due to the
close proximity of the county road located adjacent to the right bank. Overall the reach
received an optimal score.

Elk-00 RBP Habitat Score = 168 — Optimal

This site is located along Elk Creek, approximately 100 meters upstream from the
confluence with Coal Creek. There is a man-made culvert in the vicinity of the sampling
location. A 100 meter reach was assessed from the culvert (not included in the
assessment) extending upstream along Elk Creek. Habitat parameters scored in the
optimal, suboptimal, and marginal ranges. Suboptimal scores were recorded primarily
due to limited flow regimes (shallow regimes). Due to the steep upland influence
relatively close to the creek, the riparian width was limited on the left bank. A marginal
score was recorded for Channel Flow Status due to low streamflow, resulting in exposed
epifaunal substrate. Overall the reach received an optimal score.

Elk-05 RBP Habitat Score = 178 — Optimal

This site is located along Elk Creek approximately 50 meters downstream from the
confluence of a series of small drainages. A 100 meter reach was assessed starting from
the lowermost drainage extending downstream. Habitat parameters all scored optimal,
with the exception of Velocity/Depth Regime, which scored marginal. This was due to
the presence of only shallow flow regimes (fast-shallow and slow-shallow) with no
significant deep flow regimes. Overall the site received an optimal score.

Elk-06 RBP Habitat Score = 168 — Optimal

This site is located upstream from the confluence of a series of small drainages along Elk
Creek. For this site, a 100 meter reach was assessed starting from the uppermost
drainage extending upstream. Habitat parameters all scored optimal, suboptimal, or
marginal. Marginal scores were given due to the presence of only 3 out of 4 possible
velocity/depth regimes which may have increased bank instability in areas (suboptimal
scores). In addition, due to the steep upland terrain defining the left bank of this reach,
the riparian zone width was less than 15 meters. Overall this reach received an optimal
score.

Elk-08 RBP Habitat Score = 149 — Suboptimal

This site is located just downstream of the confluence of the Copley Lake outfall along
Elk Creek. For this site, a 100 meter reach was assessed starting from the outfall moving



in a downstream direction. Habitat scores for this reach ranged from marginal to optimal.
Marginal scores were given in the areas of Velocity/Depth Regime as well as Channel
Flow Status, primarily due to reduced flow. Signs of erosion were noted between 30 and
60% of the total left and right bank areas, thus contributing to overall bank instability.
Bank Instability (both banks) and Vegetative Protection (both banks) received suboptimal
scores due to signs of erosion as well as patchy vegetative cover. Overall the reach
received a score in the suboptimal range.

Elk-10 RBP Habitat Score = 82 — Marginal

This site is located along Elk Creek approximately 30 meters below the Standard Mine
tailings impoundment. A 100 meter reach was assessed from the base of the
impoundment extending downstream. Habitat parameter scores for this reach ranged
from poor to optimal. Poor scores were given due to the prevalence sediment (thus
increasing embeddedness) which may have been due to removal activities taking place at
upstream locations. In addition, basal bedrock was observed along a significant portion
of the reach, resulting in limited available epifaunal substrate (suboptimal score). The
presence of bedrock along the stream bottom also resulted in the absence of deep flow
regimes. Due to the location of the impoundment just upstream of the reach, and the
presence of human fill activity noted along the reach, vegetative cover and riparian areas
were impaired. This also contributed to the prevalence of bank instability throughout the
reach. In addition, only 25 to 75% of the existing channel was filled with water, resulting
in exposure of the limited riffle substrate. Overall the reach received a score in the
marginal range. Note that this was the lowest score given to a reach during this event.

Elk-29 RBP Habitat Score = 125 — Suboptimal

This site is located along Elk Creek upstream of the main Standard Mine workings level,
below the confluence of several small drainages. A 100 meter reach was assessed from
the base of the lowest drainage extending downstream. Habitat scores for this reach
ranged from poor to optimal. A poor score was given due to limited areas of riffle
primarily a result of the presence of basal bedrock. This also resulted in limited epifaunal
substrate and the presence of only shallow depth regimes. In addition, flow in the
channel was low. Significant eroded or “raw” areas were observed along the left bank
throughout the reach, with obvious signs of sloughing. Marginal scores were given to
both the left and right banks due to lack of significant stabilizing vegetative cover in the
sloughed areas, though no significant sedimentation along the streambed was noted.
Overall the reach received a score on the low end of the suboptimal range. Note that this
reach received the third lowest score.

Cop-01 RBP Habitat Score = 113 — Suboptimal



This site is located downstream from Copley Lake (along the Copley Lake outfall flow)
before the confluence with Elk Creek. A 100 meter reach was assessed starting at the
culvert (located where the outfall crosses the access road adjacent to Elk Creek; not
included in the reach), extending upstream towards Copley Lake. Habitat scores for this
reach ranged from poor to optimal. Poor scores were given due to extremely low flow
within the reach, which impacted the present velocity/depth regimes as well as reduced
riffle areas. Marginal scores were given due to significant areas of sedimentation which
resulted in an increase in overall embeddedness. Overall the reach received a score in the
lower end of the suboptimal range. Note that this site received the second lowest score.

SP-00 RBP Habitat Score = 162 — Optimal

This site is located at the base of Splain’s Gulch, just before the confluence with Clear
Creek. A 100 meter reach was assessed from the point of confluence extending
upstream. Habitat scores for this reach ranged from marginal to optimal. A marginal
score was given due to the absence of deep flow regimes as well as limited flow within
the channel. Areas of sedimentation were also observed in some areas, which resulted in
a suboptimal score for Sediment Deposition. Overall the reach received an optimal score.

SP-01 RBP Habitat Score = 182 — Optimal

This site is located along the upper portion of Splain’s Gulch, just upstream of the
Splain’s Gulch Road crossing. A 100 meter reach was assessed from the road crossing
(not included in the assessment) extending upstream. Scores for this site ranged from
marginal to optimal. A marginal score was given due to the absence of deep flow
regimes (similar to SP-00). The remaining scores were all in the optimal range. Overall
the reach received an optimal score. Note that this site received the highest score for
areas assessed during this event (in addition to Coal-15).

Conclusions

Overall habitat conditions throughout the watershed were marginal (EIk-10), suboptimal
(Coal-00, Coal-05, EIk-08, EIk-29, and Cop-01), and optimal (remaining sites). The
primary reason for scores that were less than optimal was lower streamflows in the
watershed. This resulted in limited velocity/depth regimes, as well as lower scores for
channel flow status. These factors, combined with the presence of human fill activities,
were significant contributors to the marginal designation for EIk-10.
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Table 1.0 Habitat Assessment Scores - Standard Mine - September 2006

Habitat Assessment Scores

Habitat Parameter Coal-00 Coal-05 Coal-10 Coal-Opp2 Coal-15 Coal-20 Coal-25 EIk-00 EIk-05 Elk-06 EIk-08 Elk-10 Elk-29 Cop-01 SP-00

SP-01
Reference

Epifaunal Substrate/
Available Cover

Embeddedness

=
o
I

Velocity/Depth
Regime

=
o
=
o

N
o
=
o
=
o
=
o
©

Sediment Deposition

‘

Channel Flow Status 8

©
(o]
©
=
o

Channel
Alteration

Frequency of Riffles
or Bends

Bank Stability

Left Bank S 3

Right Bank 8 5
Vegetative Protection

Left Bank 8 4

Right Bank 4 4

Riparian Vegetative

Zone Width
Left Bank &
Right Bank &
Total Score

Notes:

Yellow Shading = Marginal habitat score
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Table 2.0 Classification and Ranking Methodology for Habitat Parameters Using Rapid Bioassessment Protocols - Standard Mine -September 2006

Habitat - f
Characteristic DESEHe Marginal
Relative quantity and variety of natural structures in the
stream, such as cobble (riffles), large rocks, fallen trees, Score: 6-10

Epifaunal Substrate/

X 20-40% mix of stable habitat; habitat availability less than desirable;
Available Cover

substrate frequently disturbed or removed.

logs and branches, and undercut banks, available as
refugia, feeding, or sites for spawning and nursery
functions of aquatic organisms.

The extent to which rocks (gravel, cobble, and boulders) Score: 6-10
Embeddedness and snags are covered or sunken into the silt, sand, or mud Gravel, cobble, and boulder particles are 50-75% surrounded by fine
of the stream bottom. sediment.
. ) Score: 6-10
Velocity/Depth PRSI Gl veEloiy (Elei-atagy, sbmy-shelton, (Bealaas: Only 2 of the 4 habitat regimes present (if fast-shallow or slow-shallow are
Regime fast-shallow).

missing, score low)

Score: 6-10
Moderate deposition of new gravel, sand, or fine sediment on old and new
bars; 30-50% of the bottom affected; sediment deposits at obstructions,
constrictions, and bends; moderate deposition of pools prevalent.

Measure of the amount of sediment that has accumulated
Sediment Deposition | in pools and the changes that have occurred to the stream
bottom as a result of deposition.

Score: 6-10
Channel Flow Status Degree to which the channel is filled with water. Water fills 25-75% of the available channel, and/or riffle substrates are
mostly exposed.
Score: 6-10
Channel Measure of large-scale changes in the shape of the stream Channelization may be extensive; embankments or shoring structures
Alteration channel (i.e., for flood control or irrigation, etc.). present on both banks; and 40-80% of stream reach channelized and
disrupted.
Frequency of Riffles Measure of the sequence of riffles and thus the . - X STiEE G4l . N
or Bends R T D AV Occasional riffle or bend; bottom contours provide some habitat; distance
geneity 9 : between riffles divided by the width of the stream is between 15-25.
Bank Measure of whether the stream banks are eroded or have . ST S& ea sl LS L
. X . " Moderately unstable; 30-60% of bank in reach has areas of erosion; high
Stability the potential for erosion (i.e., steep banks, etc.)

erosion potential during floods.

Score: 3-5 each bank
50-70% of the streambank surfaces covered by vegetation; disruption
obvious; patches of bare soil or closely cropped vegetation common; less
than one-half of the potential plant stubble height remaining.

Measure of the amount of vegetative protection afforded to
Vegetative Protection the stream bank and the near-stream portion of the riparian
zone.

Score: 3-5 each bank
Width of riparian zone 6-12 meters; human activities have impacted zone a
great deal.

Riparian Vegetative Measure of the width of natural vegetation from the edge of
Zone Width the stream bank out through the riparian zone.

Marginal: 49-101
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

1. Epifuunal
Substrate/
Availahle Cover

P
SCORE

3. Velocity/Depth
Regime -

SCORE /./5

4. Bediment
Deposition

Parameters to be evaluated in sampling reach

el

SCORE

5. Channel Flow
Status

I
SCORE

substeate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
1o allow full colonization
potential (i.e., logs/snags
that are not new fall and

habitat; well-suited for

full colonization potential;

adequate habitat for
maintenance of
populations, presence of
additional substrate in the
form of newfall, but nat
yet prepared for
colonization (may rate at
high end of scale).

STREAMNAME (o, . [/ (‘i b LOCATION [/ 4e /. o5 <
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # : AGENCY
INVESTIGATORS <5, W\ (¢, N C o fos
FORM COMPLETED BY DATE 9)/:///43_{. REASON FOR SURVEY
=? e, TIME /¢5 7 & AM PM
Habigat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 76% of 40-70% mix of stable 20-40% mix of stable Lesg than 209 stable

habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

habitat; Inck of habitat is
obvious; substrate
unstable or lacking.

not tra 1),

Gravel, cobble, and
boutder particles are 0-
25% surrpunded by fine
sediment. Layering of
cobble provides diversity
of niche space.

15 14 13 12 11

Gravel, cobble, and
boulder particles are 23-
50% surrcunded by fine
sediment.

Gravel, cohble, and
boulder particles are 50-
75% surrounded by fine
sediment,

5 4 3 2 1 0

Gravel, cobble, and
boulder particles are more
than 75% surrounded by
fine sediment.

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is < 0.3 m/s, deep is
>0.5m.)

15 14 13 12 11

Only 3 of the 4 regimes
present {if fast-shallow is
missing, scare lower than
if missing other regimes).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shaltow
are missing, score low).

Dominated by 1 velocity/
depth regime (usually
slow-deep).

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

15 14 43712 n

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; stight
deposition in pools.

1 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment an old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

i 4 3 2 10

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
peols almost absent due to
substantial sediment
deposition.

=
20 19 (18) 17 16

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

15 14 13 12 il

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

10 9 8 7 6

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

5 4 3 2 1 0

Very litlle water in
channel and mostly
present as standing pools.

20 19 18 17 16

15 14 13 12 11

19 978) 7 &

5 4 3 2 1 0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Muacroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

Condition Category

Habitat
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelizatipn Channelization may be Banks shored with gabion

Alteration

=

7. Frequency of
Riffles {or bends)

SCORE

[l

8. Bank Stability
{store each hank)

Note: determine lett
orright side by
facing downstream.

score 4 (Lm)
SCORE % (RB)

9. Vegetative

Protection {score
each bank)

1
SCORE _ { (LB)
SCORE £ {RB)
10. Riparian
Vegetative Zone

Width (score each
bank riparian zone)

SCORE _(u_ (LB)

Tatal Score

dredging absent or
minimal; stream with
normal pattern,

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

extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

or cement; over §0% of
ihe siream reach
channelized and
disrupted. [nstream
habitat greatly altered or
removed entigely.

Occurrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
stigam <7:1 (generaily 5
to 7); variety of habitat is
key. Instreams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction ig important.

rd
15 4 13 11

Occurrence of rifties
infrequent; distance
between riffles divided by
the width of the stream is
hetween 7w 15,

0 % 8 7 &6

Occasional riftle ar bend,
botiom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25,

5 4 3 2 10

Generally all flac water or
shallow rifftes; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of =25,

Banks stable; evidence of
erosion or bank faifure
absent or minimal; litle
potential for future
problems. <5% of bank
affected.

15

14

13

12

11

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
eresion potential during
floods.

5 4 3 2 1 0

Unstable; many eroded
areas; "raw” arcas
frequent aleng straight
sections and bends;
abvious bank sloughing;
60-100% of bank has
crosional scars.

LeftBank 10 (9l 3 7 ¢ 5 4 3 210
Right Bank 10 9 7 6 5 4 3 2 1 Q
More than 90% of the 70-90% of the 50-70% of the Less than 50% of the

streambank surfaces and
immediate riparian zone
coveied by native
vegetation, including
trees, understory shrubs,
or nonwoody
macraphytes; vegetative
disruption through
grazing of mowing
minimat or not evident;
almost all plants allowed
i0 grow naturally.

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

streambank surfaces
covered by vegetation:
disruption abvigus;
patches of bare soil or
closely cropped vegetation
commion; less than one-
half of the potential plant
stubble height remaining,

strcambank suefaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

LeftBank 10 (9/

8 7 6

5 4 3

2 1 0

Right Bank 10 g

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

8 7 6

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

5 4 3

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

2 1 0

Width of riparian zone <6
meters: little or no
riparian vegetation due wo
human activities.

Lefi Bank 10 9

T

Right Bank 10

6

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME (“e. / Cpreel

LOCATION (P /

/ :"’..":-’K

&‘a /-GSI

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS < Mre. . 7. e Jo o |

FORM COMPLETED BY - DATE $. % REASON FOR SURVEY
TIME /A 723  aM BM

Parameters to be evaluated in sampling reach

Habitat
Parameter

Condition Category

Optimal

Suboptimal

Marginal

Poor

L. Epifannal
Substrate/
Available Cover

2. Embeddedness

SCORE

3. Velocity/Depth
Regime

SCORE ivj\

4, Sediment
Deposition

SCORE

5. Channel Flow
Status

Greater than 70% of
substrate favorahle for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or ather
stable habitat and at stage
to allow full colenization
potentiat {i.e., logs/snags
that are not new Fall and
not transient).

40.70% mix of stable
habitat;, well-suited for
tutl 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}).

20-40% mix of stable
habitat; habitat
availability less shan
desirable; substrate
frequently disturbed or
removed,

Less than 20% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

Gravel, cabble, and
boulder particles are 0~
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space,

15 14 13 12 11

Gravel, cobhle, and
boulder particles are 25-
350% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment,

Gravel, cobble, and
boulder particles are more
than 75% surrounded by
fince sediment,

0 19 18 17 16

All four vetocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

(Slow is < 0.3 m/s, deep is
>{.5m.)

15 14 13 12 11

Only 3 of the 4 regimes
present (if fast-shallow is
missing, score lower than
if missing other regimes).

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Dominated by | vetacity/
depth regime (usually
stow-deep).

20 192 18 17 16

Little or no enlargement
ol istands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

15 44 13 12 11

Some new increase in bar
formation, mostly from
gravel, sand or fing
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

o 9 8§ 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition,

20 19 18 17 16

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

15 14 13 12 11

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

- 10 8 7 6

Water filis 25-75% of the
available channel, and/or
niffle substrates are maostly
exposed.

5 4 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

o,
SCORE LL( 20 19 18 17 16 15'143 1312 11 10 9 8 7 6 5 4 3 2 1 0

Macroinvertebrates, and Fish, Second Edition - Form 2

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

7. Frequency of
Rifftes (or bends)

SCORE

(U

8. Bank Stability
(score each bank)

Note: detesmine lefi
or right side by
facing downstream.

SCORE {3 (LB)
SCORE _{3 (RB}

9. Vegetative
Protection (scare
each bank)

Parameters to be evaluated broader than sampling reach

SCOREE(LB)

SCORE £5 (RI)

16. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE \_D(LB)

SCORE Z (RB

Total Score

Oceurrence of riftles
relatively frequent; ratio
ol distance between riffles
divided by width ot the
stream <7:1 (generally 5
to 7), variety of habitat is
key. Instreams where
riflles are continuous,
placement of boulders or
other large, naturat
gbstruction s impartant.

Oceurrence of riffles
infrequent; distance
berween rifTles divided by
the width of the stream is
between 7 to 15,

Habitat
Paraeter Optimal Suboptimal Marginal Poor
#. Channel Channelization or Some channelization Channelization inay be Banks shored with gabion
Alterstion dredging absent or presers, usually in areas extensive; embankments | or cement; over 80% of
minimal; stream with of bridge abutments; or shoring structures the siream reach
normal patermn, evidence of past present on bath banks; channelized and
channelization, ie., and 40 to 80% of stream | disrupred. nstream
dredging, (greater than reach channelized anxd habitat greatly altered or
past 20 yr) may be disrupted. removed entirely.
present, but recent
channelization is not
c, present,
SCORE l 20 19) i8 17 16 ] 15 14 13 12 11 09 8§ 7 5 5 4 3 2 1 0

Occasional riffle or bend;
betlom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 1o 25,

Generally all flat water or
shallow riflles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of »25.

20 19 f8)17 16

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

15 14 13 12 11

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

10 % 8 7 &6

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

Unstable; many eroded
areas; "raw" areas
frequent atong straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars,

Left Bank 10 9

Right Bank 10

Mare 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
minimat or rot evident;
almost all plants allowed
1o 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 ptant 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 sail or
closely cropped vegetation
common; less than one-
half 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.

o
LefBank 10 9 (;) 7 6 5 4 3 2 1 0
Right Bank 10 9 3] 7 6 5 4 3 2 i 0

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

Width of riparian zone
12-18 meters; hisman
activities have impacted
zone enly minimalty.

Width of ripartan zone 6-
12 meters; human
activities have impacted
zone a great deal,

Widih of riparian zone <6
meters: little or no
riparian vegetation due to
human activities.

Impacted zone—~
Left Bank @0/’ 9 3 7 6 5 4 3 2 1
Right Bank 10 9 8 7 6 5 4 3 ] i 0

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME  (*, . /("pee £

LOCATION (P, / ro

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY

INVESTIGATORS 5 ., -

FORM COMPLETED BY

\.SH- Clﬂj /?"'7/ i

DATE 7//f/ntﬁd

REASON FOR SURYEY

1. Epifaunal
Substrate/
Available Cover

2. Embeddedness

substrate favorable for
epifaunal colonization and
tish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
te allow full colonization

habitat; well-suited for

full colonization potentiat;

adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not

S Ao TIME /7 35  av pu
Habitat Condition Category
Parameter Optimal Suboptimal Marginak Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable L.ess than 20% stable

habitat; habitat
wvailability less than
desirable; substrate
frequently disturbed or
removed.

potential (i.e, logs/snags ] yet prepared for
that are pot new faltand | colenization (may rate at
high end of scale). '

not transient),

obvious; substrate

habitat; luck of habitat is

unstable or lacking.

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space,’

15

14 13 12 11

Gravel, cobble, and
boulder particles are 25-
30% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles ure more
than 75% surrounded by
fine sediment.

i

3. Yelocity/Depth
Regime

SCORE [

Parameters to be evafuated in sampling reach

4. Sediment
Deposition

;)

SCORE / i

5. Channel Flow
Status

All four velocity/depth
regimes present (slow-
deep, stow-shallow, fast-
deep, fast-shallow).

(Slow is <0.3 m/s, deep is
>0.5m.}

15

b4

13 12

11

Only 3 of the 4 regimes

present (if fast-shallow is
missing, score lower than
if missing other regimes),

Only 2 of the 4 habitat
regimes present (if fast-
shatlow or slow=shallow
are missing, score tow).

Dominated.by 1 velocity/
depth regime (usually
slow-deep).

20 (19 18 17 16

Little or no enlargement
of islands or point barg
and less than 5% of the
bottom affected by
sediment deposition,

15 14 13 12 N

Some new increase in bar
formation, mostly from
pravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools,

10 9 8 7 5

Muoderate deposition of
new gravel, sand or fine
sediment an old and new
bars; 30-50% of the
bottom affected; sedimen?
deposits at ohstructiens,
constrictions, and bends;
moderate deposition of
pools prevalent.

54 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
peols almost absent due to
substantial sediment
deposition.

Water reaches base of
beth lower banks, and
minimal amount of
channel substrate is

exposed.

15 14 13 12

11

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

10 9 3

Water fills 25-75% of the
available channel, andfor

riffle substrales are mostly

exposed.

54 3 2 1 0

Very littte water in
channel and mosily
present as standing pools.

e

SCORE

20 19 18 17

15 14 13 12 11

10 9 8 7 ¢

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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& HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)
o
{ e
“ Habitat Condition Category
_ft s' Parameter Optimal Suboptimal Marginal Poor
55 | 6. Channel Channelization or Some channelization Channclization may be Banks shored with gabion
-~ = | Alteration dredging absent or present, usually inareas | extensive; emnbankments | or cement; aver 80% of
o ?1 minimal; stream with of bridge abutments; or shoring structures the stream reach
<|o. normal pattern, evidence of past present on both banks; chunnelized and
s channelization, i.e., and 40 10 80% of siream | distupted. Instream
5 dredging, (greater than reach channglized and habitat greatly altered or
WY past 20 yr} may be disrupted. removed cntirely,
-t A present, but recent
& channelization is not
N % b present. ..
SCORE l W19 8 17 16 15 14 (13712 11 10 9 8 7 6|5 4 3 21 0

7, Frequency of
Riffles (or bends)

SCORE |

8. Bank Stability
{score each bank)

Note: determing left
or right side by
facing downstream.

SCorRE & (Lp)

9. Vegetative
Protection {score
each bank)

Parameters to be evaluated broader than sampling reach

8]
SCORE _[_(LB)
SCORE &1 (RIB)

19. Riparian
Vegetative Zone
Width (scorc each
bank riparian zong)

SCDRE_?_{LB)
SCORE “T(RB

Total Score

Oceurrence of riffles
relatively [Tequent; ratio
of distance between riffles
divided by width of the
stream <7:1 (generatly 3
to 7); variety of habital is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruclien is impartant,

Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 1o 15.

Occasional riffle or bend,
bottom contours provide
some habitat; distance
between riffles divided by
Lhe width of the stream is
between 15 t0 25.

Generally all 1at water oz
shallow rilfles; poor
habitat, distance between
riflles divided by the
width ot the stream i$ a
ratio of »25.

20 19 18 A7/ 18

Banks stable; evidence of
erosion of bank failure
absent or minimat; litile
potential for future
problems. <5% of bank
aftected,

15 14 13 12 11

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

0w 9 8 7 6

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

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

Left Bank 10 9

& 71 s

Right Bank [0

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

8

70-90% of the
sireambank surfaces
covered by native
vegetation, but one class
of plants is not weli-
represented; discuption
evident but not affecting
full plant growth potential
1o any great extent; more
than one-hatf of the
potential plant stubble
height remaining.

50.70% of the
streambank surfaces
covered by vegelation,
disruption obvious;
patches of bare soil or
closely cropped vegetation
common; less than one-
half of the potential plant
stubble height remaining.

\removed to

Less than 50% of the
strecambank surfaces
covered by vegetation,
disruption of streambank
vepelation is very high,
vegetation has been

5 centimeters or less in
average stubble height.

to grow naturally.
Left Bank 10 @

8 7 6

5 4 3

2 | 0

Right Bank 10

Width of riparian zone
=18 meters; heman
activities (i.c., parking
lots, readbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

3 7 6

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

5 4 3

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

2 1 0

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

LeftBank 10 9

Right Bank 10

s &/ o
7

[

A-8

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME /%, / T &

LOCATION (7. / &5,

STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE h & oz REASON FOR SURVEY
TIME 9 AM PM
Habitat Condition Category
Parameter Cptimal Suboptimal Marginal Poor

1. Epifawnal
Substrate/
Available Cover

.
SCORE |

2. Embeddedness

SCORE f

3. Velocity/Depth
Regime

11

Purameters to be evaluated in sampling reach

4. Sediment
Deposition

b

SCORE

5. Channel Flow
Status

SCORE | /{

Greater than 70% of
substrate favorable tor
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stablg habitat and at stage
to allow full colonization
potential (i.¢., logs/snags
that are not new fall and
not trangient).

40-70% mix of stable
habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional subsirate in the
form of newfall, but not
yet prepared for
colanization (may rate at
high end of scale).

20-40% mix of stable
habitat; habitat
availability tess than
desirable; substrate
frequently disturbed or
removed,

Less than 20% stable
hahitat; lack of habitat is
obvious; substrate
unstable or lucking,

20 A19 18 17 16

Gravel, cobble, and
boulder particles are 0-

15 14 13 12 11

Gravel, cobble, and
boulder particles are 25-

6 9 8 7 6

Gravel, cobble, and
bouider particles are 50-

5 4 3 2 1 0

Gravel, cebble, and
boulder particles are more

25% surreunded by fine $0% surrounded by fine | 75% surrounded by fine | than 75% surrounded by

sediment. Layering of sediment, seditnent. fine seditment.

cobble provides diversity

of niche space.

20 19 17 6] 15 14 13 12 11 i 9 8 7 65 4 3 2 1 0
All four velecity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated.by [ velocity/

regimes present (slow-
deep, slow-shatlow, fast-
deep, fast-shallow).

(8low is < 0.3 m/fs, deep is

present (if fast-shatlow is
missing, score lower than
if missing other regimes).

regimes present (if fast-
shallow or slow-shallow
are missing, score low),

depth regime (usually
slow-deep).

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition,

15 14 13

1211

Some new increase in bar
formation, mostly from
pravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
depasition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;

Heavy deposits of fine
material, increased bar
development; mare than
50% of the betiom
changing frequently;
pools almost absent due to
substantial sediment

moderate deposition of deposition.
pools prevalent,
20 19 18 17 /164 15 14 13 12 11 109 &8 7 6|35 4 3 2 1 0

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

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

Water fills 25-75% of the
available channel, and/or

riffle substrates are mostly
exposed.

Very litile water in
channcl and mostly
present as standing pools.

20 19 18 {13 16

15 14 13 2 11

e 9 8 7 6

5 4 3 2 1 0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers. Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

SCORE |

.f‘ 7. Frequency of
. Riffles (or hends)
\'l
o
™
1
N
Q\'\': o
N %

8. Bank Stahility
{score ench bank)

Note: determine left
orright side by
lacing downstream.
SCORE _7 (LB)

SCORE _/ (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

-
SCORE [ (LB)
SCORE

10. Riparian

Yegetative Zone

Width (score each

bank riparian zone)
s

¢
SCORE /_(LB)
2

Total Score

minimal; stream with
normal pattern,

of bridge abutments;
evidence of past
channebization, i.e.,
dredging, {greater than
past 20 yr) may be
present, but recent
channelization is not
present,

Habitat
Parameter Optimnal Suboptimal Marginal Poor
6, Channe! Channelization or Some channglization Channelization may be Banks shored with gabicn
Alteration dredging absent or present, usually in areas extensive; embankments | or cement; over 80% of

ar shoring structures
present on beth banks;
and 40 1o 80% of stream
reach channelized and
disrupted.

the stream reach
channelized and
disrupted. [nstream
habitat greatiy altered or
removed entigely.

Occurrence of riffles
relatively freguent; ratio
of distance between riffics
divided by width of the
stream <7:1 {(generally 5
to 7); variety of habital is
key. In streams where
rifftes are continuous,
placement of boulders or
other large, natural
obstruction is important.

15 14 13 12 11

Oceurrence of riffles
infrequent; distance
between riftles divided by
the width of the stream is
between 7 o 15,

e 9 8 7 4

Oceasional riflle or bend;
bottom contours provide
some habitat, distance
between riffles divided by
the width of 1he stream is
between 15 to 25.

54 3 2 10

Generally all Nat water or
shaltow rifttes; poor
habitat; distance belween
riffles divided by the
width of the stream is a
ratio of »25.

W 19 18 17 16

Banks stabie; evidence of
exosion or bank failure
absent o minimal; little
potential for future
prablems. <5% of bank
affected,

13 12 1

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

Moderately unstable; 30-
60% of bank in reach has
arcas of erosion; high
erosion polential during
floods,

54 3 2 1 0

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

steeumbank 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 prow naturally.

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

lefiBank 10 /Y] 8 7 & S 4 3 2 10
Right Bank 10 (9 8 . 7 6 5 4 3 2 ] 0
More than 90% of'the 70-90% of the 50-70% of the Less than 50% of the

sireambank surfaces
covered by vegetation;
disruption obvious;
patches of bure soil ar
closely cropped vegetation
comman; less than one-
half of the potential plant
stubble height remaining.

streambank surfaces
covered by vegetation;
disruption of streambank
vegelation is very high,
vegetation has been
removed to

5 centimeters or less in
average stubble height.

Left Bank 10 @

Width of riparian zonc
>18 meters; human

activities (i.¢., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not

Width of riparian zone
1218 meters; human
activities have impacted
zone onfy minimally.

Width of riparian zone 6-
12 meters: human
aclivitics have impacted
zone a great deal.

Width of riparian zone <6
meters: little or ne
riparian vegetation due to
human activities.

impacted zone. :
LeftBank 10  (9)

Right Bank §0

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME %, / (i

LOCATION 7, . /

VAN
STATION # RIVERMILE STREAM CLASS '
LAT LONG RIVER BASIN
STORET # AGENCY

INVESTIGATORS ;...

.I‘- fﬂc'/‘,-/‘

FORM COMPLETED BY
S /fw el

DATE F/72 /e

TIME #2502 AM

PM

REASON FOR SURV

EY

Habitat
Parameter

Candition Catepory

Optimal

Suboptimal

Marginal

Poor

1, Epifaunxl
Substrate/
Available Cover

7

1. Embeddedness

SCORE

(&
L/
&z

3. Velecity/Depth
Regime

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

5. Channel Flow
Status

Greater than 70% 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 transisnt).

40-70% mix of stable
habitat; well-suited for
full ¢colonization petential,
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).

20-40% mix of stable
habitat; habitat
availability less than
degirable; subsirate
frequently disturbed or
removed,

Less than 20% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking,

20 AV 18 17 16

Cravel, cobble, and
boulder panticles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

15 14 13 12 11

Gravel, cobble, and
boulder particles are 25-
50% surrounded by line
sediment,

10 9 8 7 6

Gravel, cobble, and
boulder particles are 50-
75% surrounded by ltne
sediment,

Ciravel, cobble, and
boulder particles are more
than 75% surrounded by

54 3 2 1 0

fine sediment.

P

All four velecity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow),

{Slow is < 0.3 m/s, deep is
>0.5m)

IS 14 13 12 11

Only 3 of the 4 regimes
present (if fast-shallow is
missing, score jower than
if missing other regimes).

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

depth regime {usually
slow-deep).

Dominated.by 1 velocity/

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

15 14 13 12 11

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottorn affected; sediment
deposits at obstructions,
constrictions, and bends;
maodcrate deposition of
pools prevalent.

development; more than

changing frequently;
poois almost absent due to
substantial sediment
deposition.

54 3 2 1 0

Heavy depaosits of fine
materizal, increased bar

50% of the bottom

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

15 14 13 12 11

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

10 & 8

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

5 4 3 2 1 0

Very little water in
channel and mostly
present as standing poals.

20 19 17

16

18

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Muacroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS {BACK)

Elabitat
Parameter

Condition Category

Optimal

Suboptimal

Marginal

Poor

6, Channel
Alteration

1 o
score L |

7. Frequency of
Riffles (ur bends)

0
I,

SCORE

8. Bank Stability
{score each bank)

Note: determing left
er right side by
[acing dﬂwnstream.

sconn"i
7_';'_
SCORE _

{LB)
(RB}

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

[ ,“
SCORE ; “{LB)

SCORE | /IRB)

). Riparian
Vegetative Zone
Width (scorc each
bank riparian zone)}

scorE | LLpy
i

’, (RB

SCORE

Total Score

Channelization or
dredging absent or
minimal; stream with
normal pattern,

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

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

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

Occurrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 (generally 5
to 7}, variety of habitat js
key. In streams where
riffles are continuous,
placement of boulders or
other farge, natural
obstruction is important,

15 14 13 12 14
Occurrence of riftles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to 15.

Occasional riffle er bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 ta 25,

Generadly all Clat water or
shallow riftles; poor
habitat; distance between
riftles divided by the
width of the stream i5 a
ratio of >25.

17 16

Banks stable; evidence of
erosion or bank faiture
absent or minimal; little
potential for future
preblems, <5% of bank
affected,

15 14 13 12 11

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

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

Unstable; many eroded
arcas; "raw" areas
frequent along straight
sections and bends;
abvigus bank sloughing;
60-100% of bank has
erosional scars.

Left Bank

Right Bank 10

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

o (P s 7 :
3 .

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 cropped vegetation
commoz; less than one-
half of the potential plant
stubble height semaining.

Less than 50% of the
streambank suzfaces
covered by vegetation;
disruption ot streambank
vegetation is very high;
vegetation has heen
removed to

S centimeters or less in
average stubble height,

Width of riparian zone
=18 meters; human
activilies (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
hurnan activities.

LeftBank (10, 9
<

Right Bank (107
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME (s _ | Cpeef LOCATION (", /- pc
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORLT # . AGENCY
A 7 — : :

INVESTIGATORS 57 d:'/'J{L—t.C w3 ) /ﬁaru.f
FORM COMPLETED BY DATE REASON FOR SURVEY

7 ./{ TIME (& 3¢;  aMm M

S Hut

Nabitai Condition Category
Parameter Optimal Suboptimat Marginal Poor

1. Epifaunal
Substrate/
Availabte Cover

SCORE /7

2. Embeddedness

(1

3. Velocity/Depth
Regime

SCORE

(5

SCORE

Parameters to be evaluated in sampling reach

4, Sediment
Deposition

SCORE /()

5. Channel Flow

Status
L

SCORE

Greater thun 70% of
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
bunks, cobble or other
slable habitat and at stage
1 allow full colonization
potential (i.c., logs/snags
that are not new fall and
not transient).

40-70% mix of stable
habitat; well-suited for
full eolonszation potential;
adequate habitat for
maintenance of
pepulations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale).

20-40% mix of stable
habitat, habitat
avaitability less than
desirable; substrate
frequently disturbed or
removed,

[ess than 20%, stabic
habitat; lack of habitat ks
obvious; substrate
unstable or lacking.

20 (19718 17 16

Giravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment, Layering of
cobble provides diversity
of niche space.

15 14 13 12 11

Gravel, cobble, and
boulder particles are 23.
50% surrounded by fine
sediment.

o 9 8 7 o

Gravel, cobble, and
boulder particles are 50-
75% surrounded by finc
sediment.

54 3 2 1 0

Gravcel, cabble, and
boulder particles are more
than 75% surrounded by
fine sedirnent.

20 19 18

All tour velocity/depth
regimes present (slow-

15 14 13 12

11

Only 3 of the 4 regimes
present (if fast-shallow is

Only 2 of the 4 habitat
regimes present (if fast-

5 4 3 2 1 0

Deminated by | velocity/
depth regime (usually

Little or no enlargement
of iskands or point bars
and less than 5% of the
bottemn affected by
sediment deposition.

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; siight
deposition in pools.

deep, slow-shallow, fast- | missing, score fower than | shallow or slow-shallow slow-deep).

deep, fast-shallow), i missing other regimes). | are missing, score low).

(Slow is < 0.3 mfs, deep is

>0.5m.)

20 19 18 17 16 5)14 13 12 11 w 9 8 7 6|5 4 3 2 1 ¢

Muoderate deposition of
new pravel, sand or fine
sediment an old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;

Heavy deposits of fine
material, increased bar
development; more than
50% of 1he bottom
changing {requently;
poels almost absent duc o
substantial sediment

Water reaches base of
both lewer banks, and
minimal amount of
chaanel substeate is
exposed.

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

moderale deposition of deposition,
z—/ pools prevalent.
20 §/17 6] 15 14 13 12 11 1 9 & 7 6 54 3 2 1 0

Water fills 25-75% of the
available channel, andfor
riffle substrales are mostly
exposed.

Very licle water in
channel and mostly
present as standing pools.

20 19 18 17

15 14 13 12 11

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2



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

Flabitat
Parameter

Condition Category

Optimal

Suboptimal

warginal

Poor

6. Channel
Alteration

Ul
SCORE

7. Frequency of
Riflles (or bends)

-

[

SCORE

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

SCORE 9 (LB)
SCORE 4 (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

SCORE LC_’(LB)
SCORE [{ARB)

10, Riparian
Vegetative Zone
Width (score ¢ach
bank riparian zone)

SCORE _fé"(w)

Total Score

Channelization or
dredging absent or
minimal; stream with
normal pattern.

Some channelization
present, usualiy in areas
ol bridge abutments:
evidence of past
channelization, ie.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Channelization may be
extensive; embankments
ar shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
discupted.

Banks shored with gabion
or cement; over 80% of
the stream reach
channelized and

disrupted, Instream
habitat greatly altered or -
removed entirely,

29!

Oceurrence of riffles
relatively frequent, ratio
of distance between riftles
divided by width of the
stream <7:1 (generally 5
10 7}, varicty of hubitat is
key. In streamng where
riffles are continuous,
placement of boulders or
other large, naturat
obstruction is important.

15 14 13 12 il

Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to 15,

I 9 8 7 6

QOccasional rilile or bend;
bottom contours provide
some habitat; distance
between rifltes divided by
the widlh of the stream is
between 15 o 25.

5 4 3 2 1 0

Generally all Rat water or
shallow riffles; poor
habitat; distunce between
riffles divided by the
width of the stream 15 a
ratio of 23,

=
20 A9 18 17 16

Banks stable; evidence of
eroston or bank faiture
absent or minimal; little
potential for future
problems. <5% of bank
allected,

15 14 13 12 11

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

reach has areas of erosion.

areas of erosion; high

0 9 8 7 &

Maderately unstable; 30-
60% of bank in reach has

ergsion potential during
floods.

| erosicnal scars.

Unstable; many croded
areas), "raw" arcas
frequent along straight
sections and bends;
obvious bank slaughing;
60-100% of bank has

LetBank 10 /9| 5 7 g 5 4 3 210
Right Bank 10 9 8 7 6 5 4 3 2 1 0
More than 0% of the 70-90% of the 50-70% of the Less than 50% of the

streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption thiough
grazing or mowing
minimat or not evident;
almost all plants allowed
to grow naturally.

streambank surfaces
covered by native
vegetation, but ane ¢lass
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
lo any great extent, more
than one-half of the
potential plant stubble
height remaining,

streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closety cropped vegetation
common; less than ong-
half of the potential plant
stubble height remaining,

streambank surfaces
cavered by vegetation;
disruption of streambank
vegelation is very high;
vegetation has been
removed 10

5 centimeters or less in
average stubble height.

Left Bank @/ 9
Right Bank (100 9

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

Width of ripatian zone
12-18 meters; human
activities have impacted
zone onty minimally.

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

Width of riparian zone <6
meters: little or no
riparian vegetation due 1o
hurnan activities.
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME (. / C pover

LOCATION "%, /. &

e

STATION 4 RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET 4 AGENCY

INVESTIGATORS 5" /g T o frrn

FORM COMPLETED BY ' DATE /72 s REASON FOR SURVEY
) 5T /%({,- TIME &2 742 aM M

Habitat

Condition Category

Parameter Optimal

Suboptimal

Marginal

Paor

Greater than 70% 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.c., logs/snags
that are not new fall and

| not iransient}

1. Epifaunal
Substrate/
Availuble Cover

40-70% mix of stable
habitat; well-suited for
tull celonization 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).

20-40% mix of stable
habitat; habitat

3 | availability less than

desirable; substrate
frequently disturbed or
removed,

Less than 20% stable
habitat, lack ol habitat is
obvious; substrate
unstable or lacking,

Gravel, cobble, and

2. Embeddedness boulder particles are 0-

15 14 13 12 11

Gravel, cobble, and
boulder particles arc 23-

Gravel, cobble, and
boulder particles are 50-

Gravel, cobble, and
boulder particles are more

3. Velocity/Depth
Regime

regimes present (slow-
dJeep, slow-shallow, fast-
deep, fast-shallow).
(Slow is < 0.3 m/s, deep is
>0.5m.}

present (if fast-shallow is
missing, score lower than
if missing other regimes).

25% surrounded by fine 50% surrounded by fine 75% surrounded by fing than 75% surrounded by
sediment, Layering of sediment. sediment, fine sediment.
cobble provides diversity
of niche space.

SCORE [ 20 19 18 f17) 6] 15 14 13 12 11 0 9 '8 7 6 54 3 2 1 0
All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by t velocity/

regimes present (if fast-
shallow or slow-shallow
ate missing, score low).

depth regime (usually
slow-deep).

1

SCORE

20 19

18

17 16

Parameters to be evaluated in sampling reach

Little or no enfargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition,

4, Sediment
Deposition

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Mederate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructians,
constrictions, and bends;
moderate deposition of
peols prevalent.

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
paoks almost absent due o
subslantial sediment
deposition.

SCORE | [g

Water reaches base of
both lower banks, and

15 14 13 12 11
Water fills »75% of the
available channel, or
<25% of channel

substrate i5 exposed.

1 % B

Water fills 25-75% of the
available channel, and/or

riffle substrates are mostly
exposed.

Very little water in
channet and mostly
present as standing paols.

Status minimal amaunt of
channel substrate is
- exposed,
score | [20 19 A8y 17 16

15 14 13 12 11

o 9 8 7 6

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

Condition Categary

Habitat
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization Channclization may be Banks shored with gabion
AMeration dredging absent or present, usually in argas extensive, embankments | or cement; over 80% of
minimal; stream with of bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past prescat on both banks; channelized and
channelization, i.e., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than reach channelized and habitat greatly aliered or
past 20 yr) may be disrupted. remaoved entirely,
{ present, but recent
channetization is not
vy present,
SCORE .’! : 20 A 18 17 18] 15 14 13 12 11 100 9 8 7 6] 35 4 3 2 1 0

Cccenrrence of riffles
relatively frequent; ratio
of' distance between riftles
divided by width of the
stream <71 (generally 5
1o 7Y, variely of habitat is
key. [n strewns where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important,

7. Frequency of
Riffles (or bends)

Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to 15,

Occasional riffle or bend,
battom contours provide
some habitat; distance
between riftles divided by
the width of the stream is
belween 15 to 25,

Generally all flat water or
shaliow riflles; poor
habitat; distance between
riltles divided by the
width of the stream is a
ratio of >25.

20 19 18 17 16

Banks stable; evidence of
crosion or bank faiture
absent or minimal; little

| potential for future
problems. <5% of bank

8. Bank Stability
(score each bank)

Note: determine [eft

13 12 11

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

Maoderately unstable; 30-
60% of bark 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 stoughing;

or right side by affected. 60-100% of bank has
facing downstream. erosional scars.
SCORE ] (LB) |LeftBank 10 9 8 (1) 6 5 4 3 2 1 0
SCORE 7 (RB) [RightBank 1¢. 9 8 7 6 s 4 .3 2.1 0
More than 50% of the 70-50% of the 50-70% of the Less than 50% of the

sireambank surfaces and
immediate riparizn zone

9. Vegetative
Protection (score

streambank surfaces
covered by native

streambank surfaces
covered by vegetation,

streambank surfaces
covered by vegelation;

cach bank) covered by native vegetation, but one class | disruption obvious: disruption of streambank
vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption closely cropped vegetation [ vegetation has been
or nonwoody evideni but not affecting | common; tess than one- removed to
macrophytes; vegetative | lull plant growth patential | hatf of the potential plant | 5 centimeters or less in
disruption through to any great extent, more | stubble height remaining. | average stubble height.
grazing or mowing than one-haif of the
minimal or not cvident; potential plant stubble
almost all plants allowed | height remaining,
4 1o prow naturally. )
SCORE_{ (LB) [LeftBank 10 (9/ 8 7 6 5 4 3 2 1 v
o T
SCORE “/ (RB) | RightBank 10 {9 8 7 6 5 4 3 2 1 0

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

10. Riparian
Vegetative Zone
Width {score each
bank riparian zone)

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

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

Width of riparian zone <6
meters: little or ne
riparian vegetation due to
human activities.

[t
SCORE_}’;_(LB) Left Bank 10 9

a5
~3
L)

Right Bank 10

Total Score

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME .~ 74" 2o LOCATION
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS 5" Al,ver N Co fevins
7 - A
FORM COMPLETED BY DATE 47 fedr REASON FOR SURVEY
5 . A’t)_, TIME /078" AM BM

Condition Category

Habitat
Parameter Optimal Suboptimal Marginal Poor

Cireater than 70% of " | 40-70% mix of stable 20-40% mix of stable Less than 20% stable

L. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habital is

Substrate/ epifaunal colonization and | full colonization patential; | availability less than obvious; substrate

Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate ungiable or lacking,
submerged logs, undercut | maintenance of frequently disturbed or
banks, cobble or other populations; presence of | removed,
stable habttat and at siage | additional substrate in the
to allow full colonization | form of newtall, but not
potential {i.c., logs/snags | yet prepared for
that are rot new fall and colonization (may rate at
not trangient), high end of scale).

score (& 20 19 1% 47 16{ 15 14 13 12 11 |16 9 8 7 6|5 4 3 2 1 0
Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and

2. Embeddedness boulder particles are 0- boulder particles are 25-- | boulder particles are 50- | boulder particles are more
25% surrounded by fine 50% surrounded by fine 75% surrounded by fine than 75% surrouncled by
sediment. Layering of sediment. sediment. fine seditment.

cobble provides diversity
of niche space.

20 @9 12 17 16

All four velocity/depth
3. Yelocity/Depth regimes present (slow-

15 14 13 12 11

Only 3 of the 4 regimes Only 2 of the 4 habitat
present (if fast-shallow is | regimes present (if fast-

Dominated by 1 velocity/
depth regime (usually

Regime deep, slow-shaltow, fast- | missing, score lower than | shallow or slow-shallow | slow-deep).
deep, fast-shallow), if missing other regimes). | are missing, score low).
(Slow is <0.3m/s, deep is

>0.5m}
SCORE /”'/ 20 19 18 17 16| 15 {i 13 12 11 0w 9 & 7 65 4 3 2 1 0

Parameters to be evaluated in sampling reach

Little or no enlargement | Some fiew increase in bar | Moderate deposition of Heavy deposits of fine

4. Sediment - of islands or point bars formation, mostly frem new gravel, sand or fine material, increased bar
Deposition and less than 5% of the gravel, sand or fine sediment on old and new | development; more than
bottem affected by sediment; 5-30% of the . { bars; 30-50% of the 50% of the bottom
sediment deposition. bottom affected; slight bottom affected; sediment | changing frequently;
deposition in pools, deposits at abstructions, pools almost absent due 1o
constrictions, and bends; | substantial sediment
moderate deposition of ‘deposition.
pools prevalent.

15 14 13 12 11 10 %

8§

54 3 2 1 0

Water reaches base of Water fills >75% of the Water fills 25-75% of the { Very litle waler in
5. Channel Flow both lower banks, and available channel, or available channel, and/or | channel and mostly
Status minimal ameunt of <25% of channel riffle substrates are mostly | present as standing pools.
channel substrate is substrate is exposed. exposed.
0 exposed.
SCORE L/ 20 19 18 17 16 15 14 13 12 11 10 9 S‘ 7 6 5 4 3 2 1 0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2 . A-7



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

FEabitat
Parameter

Condition

Category

Optimal

Suboptimal

Marginal

Poor

6. Channel
Alteration

“{

SCORE

7. Frequency of

Rifftes (or bends)
il
score | ¥

8. Bank Stability
(score each bank)

Nete: detcrmine left
or right side by
facing downstream.

SCORE | _(1LB)
SCORE ™ (RB)

9. Vegetative
Protection (score
cach bank)

Parameters to be evaluated broader than sampling reach

score 9 L)
SCORE! (RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE # (LB)
SCORE £

Total Score

Channelization or
dredging absent or
minimal; stream with
normal pattern,

Some channelization
present, usually in areas
of bridge abuiments;
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 hanks;
and 40 to 80% of siream
reach channelized and
disrupted.

Banks shored with gabion
or cement; over §0% of
the stream reach
channelized and
disrupted. Instream
habitat greatly altcred or
removed entirely.

20 b

Occurrence of riftles
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 (generally 5
to 7Y, variety of habitat is
key. Instreams where
riftles are continuous,
placement of boulders or
other large, natural
obstruction is important.

18 17 16

15 14 13 12 11
Qccurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is

between 7 to 15,

09 8 7 6

Oceasional riffle or bend;
bottom contouss provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 ta 25,

54 3 2 1 0

Generally all flat water or
shallow riflles; poor
hahitat; distance between
riffles divided by the
width of the siream is a
ratio of >25,

20 19 18} 17 16

Banks slable; evidence of
crosion or bank failure
absent or minimal; tittle
potential for future
problems, <5% of bank

15 14 13 12 1t

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

0 9 38 7 6

Muoderately unstable: 30-
60% of bank in reach has
areas of erosion; high
erosion poiential during
floods.

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

affected,
¢

Left Bank 10

g 7 [

5 4 3

2. 1

Right Bank 10 ey,
More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody )
macrophytes; vegetative
distuption through
grazing or mowing
minimal or not evident;
alinost all plants allowed
to prow haturally.

g8 . 7 6

70-90% of the
streambank surfaces
covergd by native
vegetation, but ane 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. '

5 4 3

50-70% of the
streambank surfaces
cavered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped vegetation
common; less than one-
half of the potential plant
stubble height remaining,

2 1 ¢

Less than 50% of the
sireambank surfaces
covered by vegetation,
distuption of streambank
vegetation is very high;
vegetation has been
removed to

35 centimeters or less in
average stubble height.

Left Bank 10

Width of riparian zone
=18 meters: human
activities {i.e., parking
lots, roadbeds, clear-cuts,
lawns, or craps) have not
impacted zone.

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

Width of riparian zane 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.

Left Bank 10 9

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME

LOCATION "7 -0 &

STATION ¥ RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS < ), o0 T S
FORM COMPLETED BY DATE _QFlufif, REASON FOR SURVEY
5 f&.,-r/ TIME ZZ¢ aM M
Habitat Condition Categary
Parameter Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Availabhle Cover

L)

SCORE / /

2. Embeddedness

3. Velocity/Depth
Regime

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

score /G

Channel Flow

5.
Status

[[/.

Greater than 70% of
substrate favorable for
epifaunal celonization and
fish cover, mix of snags,
submerged logs, undercut
banks, cobbie or other
stable habitat and at stage
to allow full colonization
potential (i.e., logs/snags
that are not new fall and

40-70% mix of stable
habitat; welt-suited for
full colonization potentia
adequate habitat for
maintenance of
populations; presence of

form of newfall, but not
yet prepared for
colonization {may rate at

additional substrate in the

20-40% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
reimovea.

b

Less than 20% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment, Layering of
cobbte provides diversity
of niche space.

Gravel, cabble, and
boulder particles are 25-
50% surrounded by fine
sediment,

| not transient), high end of scale).
2 A2/ 18 17 16 15 14 13 12 11 1609 8 7 6] 5 4 3 2 1 9

Ciravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment,

Gravel, cobble, and
boulder particles are more
than 75% surroundzd by
fine sediment,

20 A9 18 17 16

All four velocity/depth

15

14 13

12 11

Only 3 of the 4 regimes

Only 2 of the 4 habitat

Dominated by 1 velocity/

Little or no enlargement
of islands or point bars
and less than 5% of the
bottorn affected by
sediment deposition,

formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
battom affected; slight
deposition in poofs,

Some new increase in bar

regimes present (slow- present (if fast-shallow is | regimes present {if fast- depth regime (usually
deep, stow-shaltow, fast- | missing, score lower than | shallow or slow-shallow slow-deep).

deep, fast-shallow), if missing other regimes). | are missing, score Low).

(Slow is <0.3 m/s, deep is

> .5 m.)

20 19 18 17 16 15 14 13 12 11 9 8§ 7 6{5 4 3 2 1 0

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructiens,
constrictions, and bends;
maoderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
peols almost absent due e
substantial sediment
deposition.

Walter reaches base of
beth tower banks, and
minimal amount of
channel substrate is
exposed.

15 14 13 12 1i

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

i0 9 8

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

54 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

20 19

18

17

15 14 13 12 1}

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyion, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
6. Channel Channclization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually inareas | extensive; embankments | or cement: over §0% of

SCORE l/u

7. Frequency of
Riffles (or bends)

SCORE [ ¢

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream,

SCORE 4 (LB)
SCORE_{[{RB)

9. Vegetative
Protection (score
each bank}

score | Ly
SCORE | {}(RB)

10. Riparian
VYegetative Zone
Width (score each
bank riparian zone)

score 1 (LB)
SCOREL,{ (RB

Total Score

minimal; stream with
normal paltern,

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

or shoring struclures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

the stream reach
channetized and
disrupted. [nstream
habitat greatly altered or’
removed entirely

Occurrence of riffles
relutively frequent; ratio
of distance between riftles
divided by width of the
stream <7:1 (generally 5
to 7); varicty of habitat is
key. In streams where
ritfles are continuous,
placement of boulders or
other large, natural
obstruction is important.

15 14 13 12 1}

Qccurrence of riffles
infrequent; distance
between rifftes divided by
the width of the stream is
between 7 to 15,

I 9 8 7 6

Occasional riffle or bend;
boltem contowrs provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 o 25.

504 3 2 10

Generally all flat water or
shallow riflles; poor
habitat; distance between
riffles divided by the
width of the stream s a
ratio of >25.

20 19 (137 17 16

Banks stable; evidence of
erosion or bank failure
absent or mininal; Little
potential for future
problems. <5% of bank

15 14 13 12 11

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

10 %9 8 7 &

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

Unstable; many eroded
argas; "raw" arcas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
crosional scars.

affected.
LeftBank 10 (9/

8 7 6

5 4 3

2 1 0

Right Bank o 9

More than $0% af the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nohwoody
macrophytes; vegetative
distupticn through
grazing or rowing
mirimal or not evident,
almost all plants allowed
to grow naturally.

8 . 7 6

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 siubble
height remaining,

5 4 3

50-70% of the

streambank surfaces
covered by vegetation,
disruption obvious;
patches of bare soil or
closely cropped vegetation
common; less than one-
half of the potentiat pfant
stubble height remaining,

2 ! 0

Less than 50% of the
streambank surfaces
covered by vegetation,
disruption of streambank
vegelation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

LeftBank flo) 9

7

Right Bank #0. 9

Width of riparian zone
>18 meters, human

activities (i, parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not

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

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

Width of riparian zone <6
meters: littte or no
riparian vegetation due to
human activities.

impacted zone. .

Left Bank [0
(&

Righ: Bank 10

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Daia Sheets - Form 2



HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION /A & &
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET# AGENCY
INVESTIGATORS " Woem 7. Co for il
FORM COMPLETED BY DATE " /of o REASON FOR SURVEY

- . - TIME & %&  aM M

L Sy

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

y
SCORE [

2. Embeddedness

SCORE

3. Velocity/Depth
Regime

SCORE / &

Parameters to be evaluated in sampling reach

4, Sediment
Deposition

5. Channet Flow
Status

bl

Greater than 70% of
substrate favorable for

fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
te aflow full colonization
petential (i.e., logs/snags
that are not new fall and
| not transient),

epifaunai colonization and

40-70% mix of stable
habitat; well-suited for
full calonization 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).

20-40% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 20% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

Gravel; cobble, and
boulder particles are 0-

20 49 18 17 16

15 14 13 12 11

Gravel, cobble, and
boulder particles are 25-

10 9 8 7 6

Gravel, cobble, and
boulder particles are 50-

5 4 3 2 1 0

Gravel, cobble, and
boulder particles are more

regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

(Stow is < 0.3 m/s, deep is

present (if fast-shallow is
missing, score tower than
it missing other regimes).

regimes present {if fast-
shallow ar stow-shallow
are missing, score low),

25% surrounded by fine | 50% surrounded by fine | 75% surrounded by fine | than 75% sesrounded by

sediment. Layering of sediment, sediment. fine scdiment,

cobble provides diversity

of niche space.

20 19 18 17 16| 15 14 13 12 11 0% 8 7 6|35 4 3 2 10
All four velacity/depth ~ | Onty 3 of the 4 regimes | Only 2 of the 4 habitat Dominated by 1 veloeity/

depth regime (usually
slow-deep).

of istands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom afTected, slight
deposition in pools.

new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at cbstructions,
constrictions, and bends;
moderate deposition of
poals prevalent.

> 0.5 m.)
20 19 18 17 16| 5 14 13 12 11 ‘98765432E0
Littte or no enlargement [ Some new increase in bar | Moderate deposition of Heavy deposits of fine

material, increased bar
devetopment; more than
50% of the bottam
changing frequently;
pools almost absent due to
substantial sediment
deposition,

<= | exposed.

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

15 13 12

14

I

Water fills >75% of the

available channel; or

<25% of channel

substrate j& exposed.
2

<

10 9 8

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

5 4 3 2 1 0

Very litile water in
channel and mostly
present as standing pools.

20 19 18

17 6,

14 13 12 i1

5 4 3 2 t 0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Habitat
Paratneter

Condition Category

Optimal

Suboptimal

Marginal

Poor

6. Channel
Alteration

SCORE o

7. Frequency of
Riffles (or bends)

9. Vegetative
Protection (score
cach bank}

o=
[
-
g
o0
=2
=
1 £ |scork "7
}\2
Sl e
" E
L Bk
\:‘-]‘,!; 8. Bank Stability
3 B | (score each bank)
N I
N .
(\l = Note: detenmine left
Y 5 | erright side by
o & | facing downstream.
B q = f
~¥ % |score (B
RIS A ""}"‘r(ﬁ )
1 =2 | SCORE /7, (B
4
&
b
E
g
x
A

¢
SCORE /_(LB)

]

SCORE Y (R}

1¢. Riparian
Vepetative Zone
Width (score each
bank riparian zone)

i
SCORE__(LB)

Total Score

Channelization ar
dredging absent or
minimal; stream with
nurmal pattern.

Some channelization
present, usually in areas
of bridge abuiments;
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 to 80% of stream
reach channelized and
disrupted.

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

20 19 /19 17 16

Qccurrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
steeam <7:1 (generally 5
to 7); variety of habitat is
key. In streams where
riflles are continuous,
placement of boulders or
other large, natural
obstruction is important,

15 14 13 12 11
Occurrence of rittles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to 15,

9% 8 7 6

Occasional riffle or bend;
baltom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between (5 to 25,

504 3 2 1 0

Generally a1l flat water or
shallow riftles; poor
habitat; distance between
rifftes divided by the
width of the stream is a
ratio of >25.

20 {9 18 17 16

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

15 14 13 12 11

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

10 9 8 7 &

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

54 3 2 1 ¢

Unstable; many eroded
areas; "raw" arcay
frequent afeng straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

Left Bank 10 9 8 7 ( 6§, 1, 5 4 3 2 ! 0
Right Bank 10 9 8. 1 (¥t s 4 3 2 10
More than 50% of the T3-50% of the 50-70% of the Less than 50% of the

streambank surfaces and
tmmediatg riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almest all plants altowed
1o grow naturally.

streambank surfaces
covered by native
vegetation, bul one class
of plants is not wetl-
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.

streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped vegetation
commor; less than one-
half of the patential plant
stubble height remaining.

sireambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

LeftBank 10 9/ 8 7 6 5 4 3 2 1 0
Right Bank 10 9/ 8 7 6 5 4 3 2 1 0
Width of riparian zone Width of riparian zone Width of riparian zone 6- | Width of riparian zone <6

=18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops} have not
impacted zone.

12-18 meters; human
activities have impacted
zone only minimally,

12 meters; human
activities have impacted
Zone a preat deal.

meters: little or no
ripartan vegetation dug to
human activities.

75

Left Bank 10

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS {(FRONT)

STREAMNAME & /£ ("o K. LOCATION g (& oo
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS 5 g0 o' v Cevlarrey,
FORM COMPLETED BY ’ DATE ‘}5 {2{{&‘; REASON FOR SURVEY
5 #Ut‘ - TIME AM  BM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Puor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable

Parameters to be evaluated in sampling reach

1. Epifaunat
Substrate/
Available Cover

2. Embeddedness

o

3. Veloeity/Depth
Regime

i)

4. Sediment
Deposition

{ly

SCORE

5. Channel Flow
Status

substrate favorable for
epifaunat 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 iransient).

habitat; well-suited for

adequate habitat for
maintenance of
populations; presence of
additional substrate in th
form of newfall, but not
yet prepared for

high end of scale).

full colonization potential;

colonization (may rate at

habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed,

e

habitat; kack of habitat is
obvicus; substrate
unstable or lacking.

20 19 {8517 16

Gravel, cobble, and
boulder particles are 0-
25% surroundded by fine
sediment, Layering of
cobble provides diversity
of niche space.

15 14 13 12 1

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sedimeny.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are more
than 75% surrounded by
fine sediment.

20 19 18 17

All four velocity/depth -
regimes present (slow-
deep, stow-shallow, fast-
deep, fast-shallow),

(Slow is <0.3 m/s, deep is
>0.5m.)

15 14 13 12 11

Only 3 of the 4 regimes

present {if fast-shallow is
missing, score lower than
i’ missing other regimes).

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low}).

Dominated by | velocity/
depth regime {usually
slow-deep).

Little or na enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition,

15

14 13 i2 11

formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Some new increase in bar

Muoderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom aftected; sediment
deposits at obstructions,
constrictions, and bends;

5 4 3 2 1 0

Heavy deposits of fine
material, ingreased bar
development; more than
50% of the hottom
changing frequently;
pools afinost absent due to
substantial sediment

maderate deposition of deposition,
pools prevalent.
20 19 18 17 15 14 13 12 1t 109 8 7 6|35 4 3 2 1 ©

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

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

Water fills 25-75% of the

available channel, andfor

riffle substrates are mostly
exposed.

Very little water in
channel and mostly
present as standing pools.

SCORE 05’ 20 19 18 17 16 15 14 13 12 1 10 9‘%7 6 5 4 3 2 1 0

Muacroinvertebrates, and Fish, Second Edition - Form 2

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

Condition Category

Alteration

\

SCORE {f‘f

7. Frequency of
Riffles {or benuds)

SCORE  }¥

3. Bank Stability
(score each bank)

Note: determine left
or right side
facing do stream.

SCORE ,I (LB) {1
5CORE

_,
9. Vegetative
Protection (score
each bank)

SCORE l (LB)

10. Riparian

Vegetative Zone

Width (score cach

bank riparian zone)
2

SCORE | _ (LB

SCORE RB

Tetal Score

dredging absent or
minimal; stream with
normal pattern.

present, usually in areas
ol bridge abutments;
evidence of past
charnelization, i.c.,
dredging, (greater than

or shoring structures
present on both banks;

reach channelized and

ERabitat
Parameter Optimal Suboptinmal Marginal Puor
6. Channel Channelization or Seme channelization Channelization may be Banks shored with gabion

extensive; embarknients

and 40 10 80% of stream

or cement; over 80% of
the stream reach
channelized and
disrupted. lnstream
hahitat greatly altered oz

past 20 yr} may be disrupted. removed entirely,
present, but recent
channelization is ot
-y present.
20 /19 18 17 16| 15 14 13 12 11 10 9 8 7 615 4 3 2 1 0

Oceurrence of riffles-
relatively frequent; ratio
of distance between riffles
divided by width of the
steeam <71 (generally 5
to 7%, variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is.impertant.

Occurrence of riffles
infrequent; distance
between riffles divided by
the widih of the stream is
between 7 to 15,

some habitat; distance

the width of the stream i
between 15 10 25.

Occeasional riffle or bend,
bottom contours provide

between riffles divided by

S

Generally alf flat water or
shallow rifiles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of »25,

20 19 {1 17 16

Banks stable; evidence of
erosion or bank failure
absent or minima; little
potential for future

15 14

13 12 11

Muoderately stable;
infrequent, small areas of
erosion mostly healed
aver, 5-30% of bank in

10 9

areas of crosion; high
erosion potential during

Meoderately unstable; 30-
60% of bank in reach has

54 3 2 1 0

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;

problems. <5% of bank reach has areas of erosion, | fioods. obvious bank sloughing,
affected. /;-L 60-100% of bank has
A erosional scars.
LeftBank 10 9 | 8 % 54 3 2 10
Right Bank 10 9 8 . (P s 4 .3 2 1 9

More than 90% of the
streambank surfaces and
immediate riparian zong
covered by native
vegetatzon, including
trees, understory shrubs,
or nonwoody
miucrophytes; vegetative
disrupticn through
grazing or mowing
minimal or not evident;
almost ail plants allowed
to grow naturally.

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants js 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

commen; less than one-

closely cropped vegetation

half 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
remaved to

5 centimeters or less in
average stubble height.

Left Bank 10

8§

77

Right Bank ' 1O Ed

6
)

Width of riparian zone
>18 meters; human

activities (i.c., parking
tats, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human

activities have impacted
zane only minimaily.

12 meters; human
activities have impacted
Zone a greaf deal.

Width of riparian zone 6-

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

4
leiBank 10 (/] 8 7 & 5 4 3 2 10
Right Bank 10 9 8 7 6 5 4 3 2 10

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION Zf.k yLel
STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS ¢ AL, '3 el

FORM COMPLETED BY

J. lfw'/

i
DATE oy
TIME Yo M

PM

REASON FOR SURVEY

Habitat
Parameter

Condition Category

Optimal

Suboptimal

Marginal

Poor

1. Epifaunal
Substrate/
Available Cover

2. Embeddedness

SCORE

3. Velocity/Depth
Regime

Parateters to be evaluated in sampling reach

4. Sediment
Dreposition

e
SCORE 5

5. Channel Flow
Status

SCORE

Greater than 70% of
substrate favorable for
epifaunal celonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full celonization
potentiat (i.e., logs/snags
that arc not new Ffall and
not transient),

40-70% mix of stable
habitat; well-suited for
full cofonization potential;
adequate habitat for
maintenance ot
populations; presence of
additional substyate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale).

20-40% mix of stable
habhitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

less than 20% stable
habitat; Jack of habitat is
obvious; substrate
unstable or lacking.

20 19 18 17 16

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

14 13 12 11

Giravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment,

Gravel, cobble, and
boulder particles are more
than 75% surrounded by
fine sediment.

20 19 18 17 16

All four velocity/depth
regimes present (Slow-
deep, slow-shallow, fast-
deep, fast-shallow),

(Slow is < 0.3 m/s, deep is
>0.5m)

15 14 13 §2 1Y¥

Only 3 of the 4 regimes
present (if fast-shallow is
missing, score lower than
if missing other regimes).

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

s a(¥ 2 1 0

Dominated by 1 velocity/
depth regime (usually
slow-deep).

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom aftected by
sediment deposition,

Some new increasc in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottoin affected, slight
deposition in pools.

-
SCORE z(/ 20 19 18 17 16} 15 4 13 12 11 |10= 9 8 7 & 54 3 2 1 0

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constriclions, and bends;
moderate deposition of
pools prevalent,

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due o
substantial sediment
deposition.

20 19 18 17 16

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

15 14 13 12 11

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

10 9 8§ 7 6

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

5ta 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

20 19 18 17 16

15 14 13 12 11

109 7 6

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Muacroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—H IGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

Condition Category

Habitat
Parameter Optimal Suboptimal Marginal Poor
6, Channel Channelization or Some channelization Channelization may be Banks shored with gabion

Adteration

|

SCORE

7. Frequency of
Riffles (or bends)

(4

SCORE

8, Bank Stability
{score each bank)

Note: determine left
or right side by
facing downstream.

SCORE " (LB)

SCORE '} (RB)

2. Vegetative
Protection {score
each bank)

SCORE Y (LB)

10. Riparian
Vegetative Zone
Width (scorc each
bank ri%’;&ian zong)

‘Total Score

dredging absent or
minimat; stream with
normal pattern,

present, usually i 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,

sy

extensive; embankments
or shoring struclures
present on both banks;
and 43 10 80% of stream
reach channelized and
disrupted,

or cement; over $0% of’
the stream reach
channglized and
distupted. Instream
habitat greatly altered or
removed entirely,

Oceurrence of riffles
relatively frequent; ratie
of distance between riffles
divided by width of the
stream <7:| {generally 5
to 7), variely of habitat is
key. In streams where
riffies are continuous,
placement of houlders or
other large, natural
obstruction is impurtant,

15 14 13 12

Occurrence of riffles
infrequent; distance

between riffles divided by
the widih of the stream is

between 7 10 L5,

QOccasional riffle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 10 25.

Generally all flat water or
shallow riflles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratia of >25.

20 19 18 17 16

Banks stable; evidence of
erosion or bank failure
Aabsent or minimal; little
potential for future -
probiems. <5% of bank
affected.

15 4 13 12

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

10 9 8 7 6

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

5 4 3 2 1 0

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

¢

LeftBank 10 @ 8 7 6 5 4 2 i 0
Right Bank 10 9 § .7 6 s 4 [, 2 1 0
More than 30% of the 70-90% of the 50-70% of the Less than 50% of the

streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
01 nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost ali plants allowed
to grow naturally.

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,

streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare scil er
closely cropped vegetation
common; less than one-
half of the potential plant
stubble height remaining,

streambank surfaces
covered by vegetation,
disruption of streambank
vegetation is very high;,
vegetation has been
removed to

S centimeters or 1ess in
average stubble keight

Left Bank 10 ]

Right Bank 10

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
mpacted 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
7one i great deal,

Width of riparian zone <6
meters: little or no
riparian vegetation dueg 10
heman adtivities.

Left Bank

10 9

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS {FRONT)

STREAMNAME #/F Cpee g LOCATION s/ ¢ 25
STAFION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS ¢~ |

o

4

M}].“

FORM COMPLETED BY

Aus - T

DATE [/ /oo

REASON FOR SURVEY

YA TIME /&% TAM M
: 2o
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

SCORE /|

2. Embeddedness

\ Lo
SCORE {

3. Velocity/Depth
Regime

SCORE 7

Parameters to be evaluated in sampling reach

4, Sediment
Deposition

5. Channel Flow
Status

Greater than 70% of
substrate favorable for
epifaunal colonization and
fish cover, mix of snags,
submerged logs, undercut
hanks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.c., logs/snags
that are not new fail and

40-70% mix of stable
habitat; well-suited for
full cotonization 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

20-40% mix of stable
habitat; habitat
availability less than
desirable; substrate
trequently disturbed or
removed.

Less than 20% siabie
habitat; Tack of habital 13
olwvious, substrate
unstable or lacking.

Gravel, cobble, and
boulder particles arg 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

| not transient), high end of scale).
20 19 18 7 16 15 14 13 12 11 9 8 7 6|35 4 3 2 1 0

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment,

Grravel, cabble, and
boulder panicles are more
than 75% surrounded by
fine sediment.

0 49y 18 17 16

All four velocity/depth
regimes present (slow-
deep, slow-shaltow, fast-
deep, fast-shallow),

(Slow is <0.3 m/s, deep is
>0.5m.)

15 14 13 12 11
Only 3 of the 4 regimes

present (if fast-shailow is
missing, score lower than

if missing other regimes).

10 9 8 7 6

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

54 3 2 1 0

Dominated by 1 velocity/
depih regime (usually
slow-deep).

20 19 18 17 16

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

15 14 13 12 11

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools,

10 (9) 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

S 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottorn
changing frequently;
peols almost absent due to
substantial sediment
deposition.

Water reaches base of
both lower banks, and

15 14 13 12 11

Water fillg »75% of the
available channel; ar
<25% of channel

0 9 8

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

54 3 2 10

Very little water in
channel and mostly
present as standing pools.

| pinimal amount of
hannel substrate is substrate-igfex posed. exposed.
exposed. R
20 19 18 17 16 W13 12 11 10 8 7 6|5 4 3 2 1 0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

Alteration

o

[&
SCORE /

7. Frequency of
Riffles {or hends)

SCORE

8. Bank Stability
(scare exch bank)

Note: determine left
ot right side by -
facing downstream.
SCORE (LB}

SCORE <Yy (RB)
9. Vegetative

Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

A

[
i

S‘i . (Lo) "'4.

(RB)

SCORE
r

SCORE

10. Riparian
Vegetative Zone
Width (score each
bank riparian zane)

SCORE i(LB)

score ‘1 (kn

Taotal Score

dredging absent or
minimal; stream with
normal pattern,

present, usually in areus
of bridge abutments:
evidence ot past
channetization, ie.,
dredging, (greater than
‘past 20 yr) may be
present, but recent
channelization is not
present,

Hahitat
Parameler Optimal Suboptimal Marginat Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabian

extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted,

or ¢ement; over 80% ot
the stream reach
channeltzed and .
disrupted. Enstream
habitat greatly altered or
removed entirely,

20 A9/ 18 17 16

Occurrence of riftles
relatively frequent; ratio
ol distance between riffles
divided by width of the
stream <7:1 (generalty 5
1o 7Y, varicty of habitat is
key. In streams where
riffles are continuous,
placement of boulders er
other large, natural
obstruction is important.

15 14 13 12 11

Occurrence of riffles
infrequent; distance
between rifttes divided by
the width of the stream is
between 7 to 15,

1w 9 8 7 &

Occasional rifile or bead;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25,

5 4 3 2 1 0

Generally all flat water or
shallow rifties; poor
habitat; distance between
fiflles divided by the
width of the stream is a
ratio ol >25.

20 19 18 17 16

Banks stable; evidence of
crosion or bank failure
absent or minimal; tittle
potential for future
probleins, <5% of bank
affected.

15 14 13 12 11

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

reach has areas of erosion.

10 9 8 7 6

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

fS54 3 2 1 0

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

streambank surfaces and
immediate siparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoedy
macrophytes; vegetative
discuption through
grazing or mowing
minimal or not evident;
almost all plants allowed
Lo grow naturally.

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.

Left Bank 10 9 g 7 6 s 4 G 2 S|
Right Bank 10 9 8 7 6 5. 4 .3 2 1 0
More than 90% of the 70-80% of the 50-70% of the Less than 50% of the

streambank surfaces
covered by vegetation;
disruption obvious:
patches of bare soil or
closely cropped vegetation
common; less than ong-
half of the potential plant
stubble height remaining.

streambank surfaces
covered by vegetation;
disruption of streambank
vegelalion is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

LettBank 10 9

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 activitics.

Left Bank 10

A-8
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT_ STREAMS (FRONT)

)
STREAMNAME (“esp Aoy (Duy Abocer

LOCATION Z'a2 F o

STATION # RIVERMILE, STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS 3 Lfever 8 . Cor Jerrmrs

FORM COMPLETED BY - DATE REASON FOR SURVEY

1. Epifaunat
Substrate/
Available Cover

SCORE lb

2. Embeddedness

3. Velocity/Depth
Regime

SCORE

Parameters to be evaluated in sampling reach

4. Sediment
Deposition

SCORE
5. Channel Flow
Status

o
SCORE

substrate favorable for
¢pifaunat colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential {1.e., logs/snags
that are rot new fall and
not transient).

o

habitat; welk-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).

. TIME »3 > AM M
Habitat Condition Category
Parameter Optimal Suhoptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stabic Less than 20% stable

habitat; habitat

availability less than
desirable; substrate

frequently disturbed or
removed.

habitat; tack of habitat is
abvious; substrate
unstable or lacking.

20 19 18 17 [16

Gravel, cobble, and
boulder particles are 0-
25% surrcunded by fine
sediment, Layering of
cobble provides diversity
of niche space,

15 14 13 12 11

Ciravel, cabble, and
boulder particles are 25-
50% surrounded by fine
sediment.

0 9 8 7 6

Gravel, cobble, and
poulder particles are 50-
75% surrounded by fine
sediment,

5 4 3 2 1 ©

Gravel, cobble, and
boulder particles are more
than 75% surrounded by
tine sediment.

20 19 18

17

13

All four velocity/depth
regimes present (stow-

15 14 13 12 11

Only 3 of the 4 regimes
present (if fast-shallow is

Only 2 of the 4 habitat
regimes present (if fast-

54 3 210

Dominated by [ velocity/
depth regime {usually

deep, slow-shallow, fast- | missing, score lower than | shallow or slow-shallow | slow-deep).

deep, fast-shallow). if missing other regimes). | are missing, score low).

(Slow is < 0.3 m/s, deep is

>0.5m.)

20 19 18 17 16 15 14 13 12 11 1w 9 8 7 6 5 3 2 1 0

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition.

Some new increase in bar
formatian, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottorn affected, slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
mederate deposition of
pools prevalent,

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently,
pools almost absent due to
substantial sediment
deposition,

20 19 18 17 16 ] 15 14 13 12 1 19 9 8 fif 6|5 4 3 2 1 0
Water reaches base of Water fills »75% of the Water fills 25-75% of the | Very little water in

both lower banks, and available channel; or available channel, and/or | channet and mostly
minimal amount of <25% of channel riffle substrates are mostly | present as standing pools.
channel substrate is substrate is exposed, exposed.

exposed. ——

20 19 18 17 16} 15 14 13 2 11 0w 9 8 7 6}f5/4 3 2 1 0

Rapid Bivassessment Protocols For Use in Sireams and Wadeable Rivers: Periphyton, Benthic
Macrovinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

Sy ¥ s

3

e

Do A

iz

Habitat
Parameter

Condition Category

Optimal

Suboptimal

Marginal

Poor

6. Channel
Alteration

9

7. Frequency of
Rifftes (or bends)

SCORE 5/

8. Bank Stability
(score each bank)

Nele: determine left
or right side by
facing downstream.

SCORE {5 (LB)
SCORE :_Ltms)

9. Vegetative
Protection (score
each bank)

SCORE i (LB3)

10. Riparian
Vegetative Zone
Width {score each
bank riparian zone)

SCORE jjﬂ:a)
I -

SCORE

Total Score

Chanpelization or
dredging absent or
minimal; stream with
normal patlern.

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

Charnelization may be
extensive; embankments
or shoring structures
preseat en beth banks;,
and 40 to 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
remaved entirely.

Qccurrence of riffles
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 (generally 5
1o 7%, variely of habitat is
key, [n streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important,

15 14

13 12 11

Qccurrence of riffles
infrequent; distance
between riftles divided by
the width of the siream is
between 7 to 15,

Occasional riffle or bend;
bottom contours provide
some habitat: distance
between riffles divided by
the width of the stream is
between 15 to 25,

Generally all Tat water or
shallow riffles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of >235,

20 19 18 17 16

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

15 14 13 12 11

Moderately stable;
infrequent, smail areas of
crosion mostly healed
over. 5-30% of bank in

reach has areas of erosion,

10 9 8 7 &

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

5)4 3 2 10

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

Left Bank 10 a

Right Bank 10

Mare than 909 of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nenwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almest all plants allowed
10 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
potentiak plant stubble
height remaining.

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

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegelation is very high;
vepetation has been
removed to

5 centimeters or less in
average stubble height.

LetBank 10 (9

Width of riparian zone
>| & meters; human
activities (i.e., parking
lots, readbeds, clear-cuts,
lawns, or ¢rops) have not

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.

impacted zone.
[6%

Left Bank 10
Right Bank 10 9
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

- N ? . =% o
SIREAMNAME Cole o AW LOCATION S - -~
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS 3 WM\ay T Colawm:
FORM COMPLETED BY ' DATE 7! z fc.' G REASON FOR SURVEY

< . Weer TIME £ 75¢ aM oM
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor

1, Epifaunal
Substrate/
Available Cover

SCORE /°7/

2. Embeddedness

(¢

3, Velocity/Depth
Regime

SCORE

SCORE

[

Parameters to be evaluated io sampling reach

4, Sediment
Deposition

15

SCORE

5. Channel Flow
Status

—

Greater than 70% of
substrate [avorable for
epifaunal cotonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full celenization
potential (i.e., logs/snags
that are not new fall and
not {ransient},

40-70% mix of stable
habitat; well-suited for
full cofonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substratc in the
form of newfall, but not
yet prepared for
colonization (may rale at
high end of scale).

20-40% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 20% stable
habitat, luck of habitat is
obvious; subsirate
unslable or lacking,

20 #5) 18 17 15

Gravel, cobble, and
houlder particies are 0-
25% surrounded by {ine
sediment. Layering of
cobble provides diversity
af niche space,,

15 14 13 12 11

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

ic 9 8§ 7

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

54 3 2 1 0

Gravel, cabble, and
beulder panticles are more
than 75% surrcunded by
fine sediment.

20 19 /1 17 16
All four velocity/depth
regimes present {slow-
deep, slow-shallow, fast-
deep, fast-shallow),

{Slow is < 0.3 mfs, deep is
>0.5m.)

I5 14 13 12 11
Only 3 of the 4 regimes

present (if fast-shallow is
missing, score lower than

if missing other regimes).

0 9 8§ 7

Only 2 of the 4 habitat

regimes present {if fast-
shallow or stow-shallow
are missing, score low),

54 3 2 10
Dominated by 1 velocity/
depth regime (usually
slow-deep).

20 19 18 17 16
Littte or no enlargement
of istands or point bars
and less than 5% of the
bottom aftected by

sediment deposition,

IS 14 13 12 il
Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight

depaosition in pools.

f0)s 8 7

Moderate deposition of
new gravel, sand or finc
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
puuls prevalent.

54 3 2 1 0

Heavy deposils of fine
material, increased bar
development;, more than
50% of the botiom
changing frequently;
poals almost absent due to
substantial sediment
deposition.

20 19 18 17 16

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

5/14 13 12 11

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

10 9 8

Water fitls 25-75% of the
available channel, and/or

riffle substrates are mostly
exposed,

s

7 6

5 4 3 2 i 0

Very litile water in
channel and mostly
present as standing poals.

20 19

18 17 16

15 14 13 12 11

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Habitat
Parameter

Condition Category

Optimal

Suboptimal

Marginal

Poor

6. Channel
Alteration

SCORE

7. Frequency of
Rililes (or heads)

8, Bank Stability
(score each bank)

Note: determine lelt
or right side by
facing downstream.

SCORE | {/(LB)
SCORE “) (RB)

9. Vegetative
Protection (score
gach bank)

Parameters to be evaluated broader than sampling reach

47
scomz‘éﬂfj(r,a)h(

SCORE A (RB3) 4

10. Riparian
Vegetative Zone
Width (score cach
bank riparian zone)

score Vg

"
$CORE b

Total Score

Channelization or
dredging absent or
minimal; stream with
nermal patlern.

Some chamelization
present, usualiy 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
of shoring structisres
present on both banks;
and 44 to 80% of siream
reach channelized and
disrupted.

Banks shored with gabion
or cement; over §0% of
the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

Oceurrence of riftles
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 (generally §
to 7Y, variety of habitat is
key. In streams where
rifties are continuous,
placement of boulders or
other large, natural
obstruction i important.

15 14 13 12 11

Oceurrence of riffles
infrequent; distance
berween riffles divided by
the width of the stream is
between T to 15,

QOccasional ritfle or bend;
boltem contours provide
some habitat; distance
between riftles divided by
the width of the stream is
between 15 to 25

Generatly all flag water or
shallow rittles; poor
habitat; distance between
riffles divided by the
width of the siream is a
ratio of >25,

Banks stable; evidence of
erosion or bank faijure
absent ar minimal; little
potential for Muture
problems. <5% of bank
affected,

15

14

13 12 1

Moderately stable;
inlrequent, smail areas of
erosion mastly healed
over, 5-30% of bank in
reach has areas of erosion.

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

Unstable; many croded
areas; "raw" arcas
frequent along straight
sections and bends;
obvigus bunk sloughing;
60-100% of bank has
erosional scars.

LeftBank AQ) o 8 7 6 s 43 2 1L 0
Right Bank 10 8 7 [ 5 4 3 2 1 0
More than 90% of the 70-90% of the 50-70% of the Less than 50% of the

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

streambank surfaces
covered by native
vegetation, but pae 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.

streambank surfaces
covered by vegetation,
disruption abvious;
patches of bare soil or
closely cropped vegetation
commaon, less than one-
half of the potential plant
stubble height remaining.

streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
temoved 10

5 centimeters or [ess in
average slubble height.

Lefibank / & 9

Right Bank 10

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

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

Widih of riparian zone 6-
12 meters; human
activities bave impacted
zone a great deal.

Width of ripariun zone <6
meters: littke or no
riparian vegetalion due to
human actjvities.

Left Bank (1_0) 9
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

. ri
STREAM NAME 5}4,/,; /):,/4

S
LOCATION Jlpr— &5 L0/

STATION 4 RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY

INVESTIGATORS 5. A2 N Cofoprs

FORM COMPLE? BY
S, Hre_-

DATE B4/

REASON FOR SURVEY

TIME 2 5¢ aM M
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

2l

SCORE

2. Embeddedness

Greater than 70% 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 colenization
potential {i.e., logs/snags
that are pot new fall and

40-70% mix of stable
habitat; well-suited for

adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonijzation (may rate at
high end of scale).

full colonization potential;

20-40% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 20% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking,

not transient),
TN,
2019 18 17

Grave), cobble, and
boulder particles are 0-

25% surrounded by fine

161 15 14 13 12 1|1

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine

2 9 8 7 6

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine

54 3 2 10

Gravel, cobble, and
boulder particles are more
than 75% surrounded by

SCORE 227

3. Velocily/Depth
Regime

sediment. Layering of sediment. sediment, fine sediment.

cabble provides divessity

of niche space.

g9 19 18 17 16|15 14 3z {0 s 8 7 6|s a3 2 1 0
All four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat PDominated by | velocity/

regimes present (slow-

deep, slow-shallow, fast-

deep, fast-shallow).

(8law is < 0.3 m/s, deep is

> 0.5 m.}

present (if fast-shaltow is
missing, scare lower than
if missing other regimes).

regimes present (it fast-
shallow or slow-shallow
are missing, score low).

depth regime (usualty
slow-deep).

SCORE /

Parameters to be evaluated in sampling reach

4, Sediment
Deposition

20 19

18

17

of'islands or point bars
and less than 5% of the
bottom affected by
seditnent deposition.

Little or no enlargement

164 15 14 13 12 11

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; stight
deposition in pools,

Moderate deposition of
new gravel, sund or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions,
consiriclions, and bends;

Heavy deposits of fine
material, increased bar
development; more than
50% of'the bottom
changing frequently,
pools almost absent due to
substantial sediment

SCORE LO

8. Channel Flow

Status / //’

moderate deposition of deposition.
pools prevalent,
200 19 18 17 6] 15 14 13 12 11 09 8 7 6|5 4 3 2 1 0

Water reaches base of
both lower banks, and
minimal amount of
channel supstrate is

exposedy

Water fitls »75% of the
available channel; or
<25% of channe]
substrate is exposed.

Water fiils 25-75% ol the
available channel, and/or
riffle substrates are mostly
exposed,

Very little water in
channe! and mosily
present as standing pocls.

oA

SCORE 7

15 14 13 12 11

5 4 3 2 1 0

Rapid Bioassessment Protocels For Use in Streams and Wadeable Rivers. Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

1abitat
Parameter

Condition Category

Optimal

Suboptimal

Marginal

Poor

6. Channel
Alteration

7. Frequency

SCORE

SCORE ™ ¢
SCORE (] {

9. Yegetative

Parameters to be evaluated broader than sampling reach

each bank)
SCORE 't
score Dy

10. Riparian

(83
SCORE _{ (
SCORE

Total Score

Riffles (or be

SCORE ZU

of
nds)

P9

8. Bank Stability
(svore each bank)

Note: determine left
or right side by
facing downstream.

LB)
RB)

Protection (score

LB)
RB)

Vegetative Zone
Width (score each
bank riparian zone)

LB)
RB

Channelization or
dredging absent or
minimal; stream with
nermal pattern,

-
F=

Some channelization
present, usually in arcas
of bridge abutments;
evidence of past
channglization, 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 1o 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.

2019 18 17 16
Qceurrence of riffles
relatively frequend; ratio
of distance between riffles
divided by width of the
stream <71 (generally 5
to 7); variely of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural

cbstruction is important,

15 14 13 12 11
Qccurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is

between 7 to 15,

1w 9 8 7 &

Occasionat tillle or bend;
bottom centours provide
some habitat; distance
between riftles divided by
the width of the stream is
between 15 to 25.

S 4 3 2 1 0

Generally all flat water or
shallow ritlles; poor
habitat; distance between
riffles divided by the
width of the stream s &
ratio of >25.

20 9/ 18 17 15

Banks stable; evidence of
erosion or bank failure
absent er minimal; litile
potential for future
problems. <5% of bank
affected.

15 14 13 12 11

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

0 9 8 7 &

Muaxderately unstable; 30-
6(% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many ereded
areas; "raw" arcas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars,

(5)

Left Bank 10

8 7 6

5 4 3

2 1

Right Bank 10 9

More than 90% of the
streambank surfaccs and
immediate riparian zone
covered by native
vegelation, including
frees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal er not cvident;
almaost alt plants allowed
to grow naturally.

8 . 7 4]

70-50% of the
sireambank surfaces
covered by native
vegetation, but one class
of plants is not weil-
represented; disruption
cvident but not affecting
full plant growth potential
to any great extent, more
than one-half of the
potential plant stubble
height remaining,

5 4 3

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches ot bare sail or
closely cropped vegetation
common,; l¢ss than one-
half of the potential plant
stubble height remaining,

2 1 0

Less than 50% of the
streambank surfaces
covered by vegetation:;
disruption of streambank
vegetation is very high;
vegetation has been
removed 10

5 centimeters or less in
average siubble height.

Width of riparian zone
>18 meters; human
dctivitics {i.e., parking
iots, roadbeds, ¢lear-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 o
human activities.

Left Bank 10 LQJ

Right Bark 10 ‘)
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