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Executive Summary

A 50 m long reach of Potrero Creek was realigned in 2009 to prevent undermining of
Chamisal Pass Road. In keeping with permit requirements, this report details geomorphic
and ecological monitoring in 2014--the fifth year after realignment. The Year-5 success
criteria and standards include the following parameters.

e  Water quality of the restored reach will be equal to or better than that of the reference reach, and
better than pre-existing conditions.

e  Water quality of the downstream reach will exceed pre-existing conditions.

e Survival of plantings will exceed 80 percent.

e Plants rated as “high” or “moderate” invasive species in the California Invasive Plant Inventory (Cal-
IPC 2010) will not exceed five percent cover within the riparian area.

e The pilot channel banks will be stabilized and not show signs of significant erosion.

e The restored reach will have a habitat assessment value at least fifty percent greater than the pre-
existing value, and all parameters should at least meet suboptimal conditions based on the CDFG
California Stream Bio-assessment Procedure.

All parameters meet Year-5 success criteria, with the exception of the habitat assessment
value. Environmental factors likely play a role in habitat assessment values such that a 50
percent increase may not be obtainable. Channel erosion should be visually monitored
following high flow events. Bank stabilization will increase as riparian roots continue to
grow.

Geomorphic Monitoring

The longitudinal profile and reference reaches above and below the pilot channel show
channel evolution in keeping with a watershed that has a high rate of bedload input. Two
cross sections located at the upper and lower end of the pilot channel exhibit minor
adjustments that are within expected values.

A cross section located in the middle of the pilot channel reach indicated that the right bank
(downstream view) eroded between 2009 and 2012 in response to bar deposition on the left
bank. Surveys in 2014 indicate that the erosion has not continued, but there were no high
flow events between 2012 and 2014. Channel widening was anticipated in the design phase
of the project because only a narrow pilot channel was excavated. It is unclear how much
more widening to anticipate.

Riparian Mitigation Monitoring

Upland vegetation is recovering well, as demonstrated by a high absolute cover of native
species, and little bare ground, no observed invasive plants. No additional upland planting
is recommended at this time.



In-stream and bankside vegetation met the 80 percent cover criteria in Year 5 and the banks
of the pilot channel appeared relatively stable compared with previous years. Root
structures and large boulders provide additional structural complexity where in-stream
plants such as Carex spp. and scirpus, have failed to take hold. Overall, measures
implemented in year 3 including trimming and the addition of dogwood poles have
increased overall in-stream cover when compared with the reference reach. Based on the
meeting of performance criteria, no additional measures are recommended.

Wildlife Biological Monitoring

On a qualitative level, the pilot channel provides better habitat than what was previously
present in the oxbow. While the overall habitat assessment value from Year 5 does not meet
the performance criteria outlined in the Potrero Creek Restoration Monitoring and
Management Plan, as required by the Project’s RWQCB, CDFG, and Corps, the habitat is
measurably better than baseline conditions. A 10 percent increase in value overall from
baseline conditions was measured in Year 5 and nearly all values were at least suboptimal or
increasing in value. No decreases in values were measured except where such decreases
were evident throughout the reach and likely the result of environmental factors rather than
project-related. As such, no further wildlife monitoring is recommended.
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1 Introduction

1.1 Background

The following background paragraphs are derived from WRA (2010). In 2009, a short
reach of Potrero Creek (Fig. 1) was realigned to prevent bank erosion that threatened
both Chamisal Pass Road and local aquatic environmental quality. Erosion of the right
bank (downstream view) was undermining a tall denuded bank that supports Chamisal
Pass Road. If left unchecked, the erosion would have resulted in reactivation of a large
landslide and major construction work to rebuild the road. Further, the erosion from
the bank would have chronically contributed excess fine sediment to Potrero Creek
(potentially occluding the channel), thereby decreasing aquatic and riparian habitat
value. To repair this condition, the eroding stream reach was blocked at the upstream
end, and a new pilot channel was constructed to bypass the erosion site.

The “restored” reach of Potrero Creek was designed to function as a natural stream
reach with geomorphic integrity and an intact riparian corridor. This restoration project
was permitted under the condition that it be monitored for geomorphic and ecological
quality for a minimum of five years. The specific requirements are detailed by the U.S.
Army Corps of Engineers (ACOE) Section 404 permit File Number 2008-003026,
California Department of Fish and Game (CDFG) Stream Alteration Agreement No. 2008-
008-R4, and Regional Water Quality Control Board (RWQCB) Water Quality Certification
#32708WQO06, and as specified in the Potrero Creek Restoration Plan (WRA 2009).

Details of the project design and construction can be found in several antecedent
reports (WRA 2009, 2010, 2012) on file with the Santa Lucia Conservancy, ACOE, RWQCB
and CDFG.



The Carmel River Watershed

25 5 ) 10 Kilometers

Figure 1: Box shows location of Potrero Creek restoration in the Carmel Watershed.

1.2 Study area

Potrero Creek is located in the Carmel River watershed adjacent to Chamisal Pass Road
on Santa Lucia Preserve property at approximately 602410 E 4041150 N (UTM zone 10
meters) (Fig. 2). The surface geology is landslide material that is clearly visible in a road
cut above the restoration site. Below the landslide is Tertiary marine shale of the
Monterey Formation (Fig. 2). The Monterey formation and derivative soils are prone to
landslide hazard (Fig. 2) and erosion (Fig. 3).
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Figure3: Erosion potential of substrate of Potrero watershed. GIS data from Rosenberg
(2001)



1.3 Goal

The goal of this work is to assess the physical and biological conditions of the
restoration site in the fifth year following construction. The following criteria and
standards guided the monitoring methods used this year. The criteria and standards
below are copied from WRA (2010).

YEAR 1

e Water quality will resemble that of the upstream and downstream reach.

e Survival of plantings will exceed 90 percent.!

e Plants rated as “high” or “moderate” invasive species in the California Invasive Plant Inventory
(Cal-IPC 2010) will not exceed five percent cover within the riparian areaz.

e The pilot channel banks will be stabilized by native vegetation and not show signs of
significant erosion.

e The restored reach will have a habitat assessment value greater than the preexisting reach
based on the CDFG California Stream Bio-assessment Procedure.

1 The Restoration Plan sets survival targets only for “planted riparian trees”. However, the CDFG Stream
Alteration Agreement specifies a Year 5 performance criterion of 80% survival for all plantings, so the
monitoring program will assess all plantings during each monitoring effort.

2 The Restoration Plan refers instead to the California Exotic Pest Plant Council (CalEPPC) "A" List or Red Alert
List, an older ranking system and organization name replaced by the Cal-IPC Inventory. WRA has converted
this performance criterion to “moderate” and “high” invasives, as those species would most threaten the
success of the Project’s revegetation efforts.

YEAR 3

e  Water quality of the restored reach will be equal to or better than that of the reference reach.

e Survival of planted riparian trees will exceed 85 percent.

e Plants rated as “high” or “moderate” invasive species in the California Invasive Plant Inventory
(Cal-IPC 2010) will not exceed five percent cover within the riparian area.

e The pilot channel banks will be stabilized and not show signs of significant erosion.

e The restored reach will have a habitat assessment value greater than the preexisting value for
Year 1, based on the CDFG California Stream Bioassesment Procedure.

YEAR 5

e  Water quality of the restored reach will be equal to or better than that of the reference reach,
and better than pre-existing conditions.

e Water quality of the downstream reach will exceed pre-existing conditions.

e Survival of plantings will exceed 80 percent.

e Plants rated as “high” or “moderate” invasive species in the California Invasive Plant Inventory
(Cal-IPC 2010) will not exceed five percent cover within the riparian area.

e The pilot channel banks will be stabilized and not show signs of significant erosion.

e The restored reach will have a habitat assessment value at least fifty percent greater than the
pre-existing value, and all parameters should at least meet suboptimal conditions based on
the CDFG California Stream Bioassessment Procedure.




2 Methods

The following methods were used to monitor the restoration site. We generally
employed the same techniques used in previous work at this site to improve inter-
annual comparison (WRA, 2010; Smith et al., 2012).

2.1 Geomorphology

Autolevel and stadia rod surveys captured changes in cross sectional geometry and
longitudinal profile of the creek. The surveys were tied to benchmark elevations
established in WRA (2010, 2012) and reoccupied by Smith et al. (2014), and are plotted
atop previous surveys to analyze geomorphic change. These surveys are used to assess
the magnitude of sediment aggradation or degradation in the channel and to assess
bank stability. Cross sectional geometry and average channel gradients are also
compared with previously obtained values. A spike in a large redwood tree located 70
ft upstream from the restoration site serves as a local elevation benchmark for the cross
sections and profile. In keeping with previous surveys, the spike was assigned an
arbitrary elevation of 100 ft.

The longitudinal profile began at the downstream edge of a large redwood tree that has
fallen across the creek, approximately 15 ft up-valley of the redwood with the
benchmark spike. The profile ended 14 ft downstream from cross section 5. Five cross
sections were resurveyed using the head pins as in previous years.

The following notes describe the locations of five surveyed cross sections (WRA 2010).
e XSEC 1 located upstream of the restoration area,
e XSEC 2 located at the upstream end of the pilot channel,
e XSEC 3 located approximately in the center of the pilot channel,
e XSEC 4 located at the downstream end of the pilot channel,
e XSEC 5 located downstream of the restoration area.

XSEC 1 and 5 are outside the restored reach; they serve to monitor ambient conditions
for comparison with XSEC 2, XSEC 3, and XSEC 4, which cross both the abandoned and
new channels within the restoration reach. The cross section survey history is shown in
Table 1.
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Table 1: Geomorphic Survey History

Cross Pre- Post- Year 1 Year 3 Year 5
Section construction | construction | (2010) (2012) (2014)
(2009)
XSEC 1 o o o o
XSEC 2 o o o o o
XSEC 3 ° o ° ° °
XSEC 4 ° ° ° o °
XSEC 5 [ ° ° °
Long Profile o ° o [ °

Sediment deposition and erosion monitoring was also documented with monitoring
photographs taken immediately prior to restoration (August 2009), immediately
following restoration, during Year 1 monitoring (August 5, 2010), during Year 3
monitoring (September 26, 2012), and during year 5 monitoring (August 30, 2014).
Monitoring photographs were taken at the cross sections and in other key locations to
document geomorphic change. Monitoring photographs are provided in Appendix A.

2.2 Riparian Vegetation Monitoring

Year 1 riparian vegetation monitoring was conducted on August 5, 2010 by WRA
botanist Jennifer Mathers. Year 3 monitoring was conducted on September 26 & 27,
2012 by Santa Lucia Conservancy plant ecologist Chris Hauser. In both years,
monitoring consisted of a simple count of live and dead plantings throughout the
restoration area, and cover of non-native plants was assessed in all disturbed areas
resulting from project construction. Year 5 monitoring was conducted on October 22,
2014 by WRA biologist Dana Riggs. In 2014, monitoring consisted of estimating total
percent cover of the restoration area of plantings and invasive plant species to
determine if success criteria were met.

2.3 Wildlife Monitoring

General wildlife surveys performed included visual surveys for amphibians and fish
during monitoring surveys. Biologists began each survey at the downstream end of the
long profile, and slowly moved upstream along the banks. Observations included
species present, if any special status species were observed, the general location of
species, and what habitat features were utilized. Wildlife visual surveys were conducted
prior to the geomorphic surveys if coinciding on the same date, to maximize the
potential of detecting special status species, and were conducted throughout the length
of the long profile.
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Stream habitat assessments were also performed on each stream reach utilizing the
CDFG California Stream Bio-assessment Procedure field data sheets for high and low
gradient streams (Appendix B). The CDFG procedure uses a qualitative assessment of
habitat parameters such as epifaunal substrate and available cover, embeddedness,
velocity and depth regime, sediment deposition, channel flow status, channel alteration,
frequency of riffles or bends, bank stability, vegetative protection, and riparian
vegetative zone width. Additionally, water clarity, temperature, pH, and conductivity
were measured. The maximum score for each reach is 200, with high scores indicating
optimal habitat and low scores indicating poor habitat quality for species. Each reach
was assessed and a total score was assigned and compared.

3 Results

3.1 Geomorphology

Year 5 longitudinal profile and cross section surveys were conducted on August 30,
2014. All headpins and temporary benchmarks were located, reflagged and reoccupied
during the survey, except for the left headpin of cross section 4. The left headpin is
visible for cross section tape alignment, but a fallen tree trunk has covered the pin and
2 nearby survey shots on that transect. Inter-annual survey precision is acceptable
based upon the good agreement between left and right head pin elevations in the cross
sections plots.

A total of 278 feet of Potrero Creek thalweg were surveyed for the longitudinal profile;
which is consistent with previous surveys. Figure 4 shows the longitudinal profile
results for Year 5 monitoring overlaid with all previous surveys. Table 2 shows the
overall gradient for each of the long profile surveys. The following changes are
apparent in the profile.

e Overall gradient decrease is driven by net erosion at upstream end of the survey
reach. The gradient within the restoration reach has remained relatively stable at
about 2.2%.

e An upward deflection in the profile located at 150 ft in 2009 and 110 ft in 2010
is less apparent in 2012 and 2014.

e Overall variation in the profile cannot be differentiated from steady-state
equilibrium over the short 5 year monitoring period.

e A qualitative review of the site in August 2011 noted that a log had made a short
step and pool sequence near the exit of the restoration reach (WRA 2012). That
log and step-pool geometry are still present in September 2012. The feature is
located at approximately 223 ft in the profile (Fig. 4). The scour at the
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downstream side of the log provides perennial pool habitat, still present in
August 2014, following several relatively dry years.
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Long Profile for Potrero Creek, CA Restoration Area
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Figure 4: Longitudinal profile of Potrero creek restoration site.

Table 2: Longitudinal Profile Gradient and Changes in Slope

Survey Gradient (% slope) Incremental Change in
Gradient (% slope)

Pre-restoration 2.31 N/A

2009 Post-restoration 2.36 +0.05

2010 Year 1 Monitoring 2.26 -0.10

2012 Year 3 Monitoring 1.96 -0.30

2014 Year 5 Monitoring 1.87 -0.09

Overall post-restoration -0.49

change (2014-2009)

The five cross sectional profiles are presented in Figures 5 through 9. The resulting
changes in cross sectional area are reported in Table 3.

The upstream reference profile (Fig. 5) and the upstream end of the restored reach (Fig.
6) show that the stream has been alternately aggrading and degrading, in keeping with
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previous interpretations (WRA 2010, 2012; Smith et al., 2012). Alternating periods of
aggradation and degradation show that the stream reach is passing an episodically-high
upstream sediment load on a multiannual time frame without net change. While this
behavior is in keeping with steady-state equilibrium, the time under evaluation is too
short to draw that conclusion. Of note is that the amount of vertical change (2 ft to 3 ft)
is very high for a small creek, indicating that there is likely stream-bank instability or
other chronic sediment sources located higher in the watershed. Figure 2 indicates that
this watershed is underlain by highly erodible substrate that will generate excess
sediment when disturbed. There has been virtually no change in channel geometry
since 2012 because there have been no geomorphically-significant flows during that
period.

Cross section 3 (Fig. 7) is located in the middle of the pilot channel reach. Both visual
inspection and the cross sectional survey indicated rapid erosion at this site between
2009 and 2012. WRA (2012) reported excess erosion here in the August 2011 visual
inspection as well. Bank sloughing and sediment recruitment have constructed a side-
attached bar that has grown from left to right across the original pilot channel thalweg
(Fig. 7, Fig 10, Appendix A p. 32). The bar has forced scouring flows against the right
bank. The right bank is undercut from 1 to 3 feet, and has retreated approximately 5
feet since the 2010 survey. At this cross section, the channel has generally enlarged in
size since inception (Fig. 7; Table 3, Appendix A, p. 32). There has been virtually no
change in channel geometry since 2012 because there have been no geomorphically-
significant flows during that period.

Cross section 4, at the downstream end of the pilot channel, shows bank stability and
net aggradation of 1.5 feet in the channel and 2 feet in the oxbow (Fig. 8). The
downstream reference cross section (Fig. 9) has gradually built a side-attached bar on
the right bank. In response, the thalweg has moved from right to left. Both cross
sections have not changed significantly since 2012 because of prevailing dry conditions
(Table 3).

The surveys of cross sections 3, and 4 show that the original channel (Oxbow) is
aggrading (Figs. 7 & 8), especially where it is influenced by backwater from the creek at
the downstream end (Fig. 8). Figure 10 shows the cross section locations and the
general location of pilot channel bank erosion in the vicinity of cross section 3.
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Figure 5: Cross section 1, located upstream from restored reach. Downstream view.
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Figure 6: Cross section 2, located at the upper end of the pilot reach. Downstream view.
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Figure 7: Cross section 3, located in the middle of the pilot channel. Downstream view.
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Cross Section 4 Downstream End of Pilot Channel
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Figure 8: Cross section 4, located at the downstream end of the pilot channel.
Downstream view.
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Figure 9: Cross section 5, located downstream of restored reach. Downstream view.
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Table 3. Cross Section Area (square feet) and Changes from Each Survey

Cross Section Area (ft2)

Survey XSEC 1 XSEC 2 XSEC 3 XSEC 4 XSEC 5
Pre-restoration 88.7 386.0! 158.4! 290.22 92.8
2009 Post-restoration | —- 377.2 164.9! 284.52 —-
2010 Year 1 82.3! 383.3! 171.81 273.52 95.0
2012 Year 3 91.4 355.8 210.2 262.3 94.93
2014 Year 5 94.2 377.7 203.9 265.7 95.2
Change in Area (ft2 and %)
2009 Post -2009 pre No change -8.8 6.4 -6.1 No change
2010- 2009 Pre -6.81 -2.0 13.3 -17.1 2.1
2010- 2009 Post Same as 6.8 6.9 -11.0 Same as
above above
2012-2010 9.2 -23.5 38.4 -11.2 -0.1
(11%) (7%) (22%) (4%) (0%)
2014-2012 2.7 21.9 -6 3.4 0.3
(3%) (6%) (3%) (1%) (0%)
Cum. change 5.5 -8.3 45.4 -24.5 2.4
(prerestoration to (6%) (2%) (29%) (8%) (3%)
2014)
Cum. change Same as 0.5 39.0 -18.8 Same as
(postrestoration to above (0%) (24%) (7%) above
2014)

Notes: Numbers in red denote sediment aggradation and a loss in cross section area between
surveys (an increase in sediment at the transect). Numbers in green denote sediment degradation

and an increase in cross section area between surveys (a decrease in sediment at the transect).

"Values adjusted slightly from previous reports for technical reasons.

2A treefall precluded 2 survey shots near the left benchmark in 2010. Prior cross sectional areas

were adjusted by removing those shots for better inter-annual comparison of channel shape.
3Value corrected from Smith et al. (2012).
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Figure 10: Site sketch map showing cross section locations and general area of bank
erosion. Map redrawn from WRA (2010). Pilot channel alignment was originally straight
between cross sections 2 and 3.

3.2 Riparian Vegetation

As previously reported, both upland and riparian native vegetation appeared to be
recovering well, with a very high cover of native plants, a high survival rate of planted
trees and shrubs, and very low cover of non-native invasive plants. Both vegetation
goals stated for year 5 have been achieved: (1) survival of plantings currently exceed 80
percent, and (2) cover of plants rated as “high” or “moderate” invasive species in the
California Invasive Plant Inventory do not exceed 5 percent.

Upland impacted areas were almost completely covered with spreading vines of
California blackberry (Rubus ursinus), common (stinging) nettle (Urtica dioica) and
common snowberry (Symphoricarpos albus) totaling at least 95% cover. Planted alder
trees (A/nus spp.) have reached heights of 10 to 20 feet in the restored area and
provide good canopy cover over the restored reach. No upland invasive weeds were
observed. In contrast to the Year 1 report, black mustard (Brassica nigra) and poison
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hemlock (Conium maculatum) were absent from the upland area, as were French broom
(Genista monspessulana), and bull thistle (Cirsium vulgare) reported in Year 3.

In-stream vegetation was dominated by rooted cuttings of western dogwood (Cornus
sericea ssp. occidentalis). These cuttings were quite extensive along the natural channel
and the pilot channel, but were absent from the oxbow. As noted in the Year 1
monitoring reports, in-stream and stream bank herbaceous vegetation was not
recovering as well as the upland vegetation, as many of the planted species were likely
washed away during the first year. In Year 5, in-stream vegetation was more prevalent,
though less so in the pilot channel where in-stream boulder and root structures
dominate. While the in-stream vegetation was free of any serious noxious weeds, one
potential concern in Year 3 was the extensive spread of the non-native water cress
(Nasturtium officinale) which covered the entire streambed of the pilot channel. Some
native water cress was noted in Year 5 though it did not appear to cover as much area as
previously reported; drought conditions resulting in less flow within the channel may be
a factor in its spread.

3.3 Wildlife

One special status species was observed during the October 22nd visit: California coast
steelhead. A single juvenile fish was observed in the reference reach upstream of the
pilot channel in a large pool.  No California red-legged frogs were observed as have
been on previous visits. Conditions at the time of the visit were not conducive to
observing avian species, however several avian species were heard calling including:
chestnut-backed chickadee (Poecile rufescens), California quail (Callipepia californica ),
acorn woodpecker (Melanerpes formicivorus), western wood peewee (Contopus
sordidulus), Bewick’s wren (Thryomanes bewickii), and western scrub jay (Aphelocoma
californica). Common species, western gray squirrel (Sciurus griseus) was also
observed.

Habitat features such as backwater refugia, instream woody debris and cover, and slow
moving, deep pools were present and similar to previous years observations of these
features. Overall, the newly created backwater habitat located at the downstream
confluence of the oxbow and pilot channel provide good cover for herpetofauna.
Similarly, the pilot channel has developed into a step-pool configuration which provides
overall improved habitat complexity for both herpetofauna and fish. Growth and canopy
development of trees planted in the restored area offer shading which in turn improves
water quality, and root structures that extend into the bank offer cover from predators.

The results of the CDFG California Stream Bioassessment Procedure for Year 5 are

provided in Table 4. Individual habitat parameters that contribute to the stream habitat
assessment scores are presented in Table 5. Results of water quality parameters for
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Year 5 are provided in Table 6. Transect locations correspond with geomorphic cross-

section transects; for clearer analysis only three transects (upstream, mid-pilot channel,

and downstream) were utilized for comparison. Datasheets for all ten habitat
parameters for Year 5 monitoring are provided in Appendix B.
Table 4. CDFG Stream Bioassessment Physical Scores for Monitoring Years

XSEC 1 XSEC 3 XSEC 5
Monitoring Year | Stream Habitat Score | Stream Habitat Score | Stream Habitat Score
Baseline 169 133 164
Year 1 162 129 156
Year 2 162 120 152
Year 3 174 137 168
Year 5 169 146 155

Table 5. Habitat Parameters of the CDFG Stream Bioassessment Scores for Monitoring Years

XSEC 1 XSEC 3 XSEC 5

Habitat ) —_ ) )
Parameter El 5 P s 5 El o s 5 - El s o s s

§ > |2 2|88 g2 2|88 2222
Epifaunal 18 18 18 18 | 20 10 | 13 14 181 20| 16 | 16 | 16 | 16 | 20
Substrate/Cover
Embeddedness 15 16 12 |16 | 16 | 13 | 10 9 16 | 11 | 18 {16 | 13 | 16 | 13
Velocity/Depth 16 | 15 15 |18 | 18 | 13 [ 15| 15 |16 |16 | 15| 15| 12| 17 | 15
Regimes
Sediment 10 5 12 |15 ] 10 | 10 | 6 8 10 8 15| 8 |12 |13 | 6
Deposition
Channel Flow 16 | 13 14 |13 | 12 | 16 | 11 12 | 1210|1513 |12 |16 | 10
Status
Channel 20 | 20 | 18 | 18| 20 | 18 | 18 | 16 | 10|13 | 19|19 |18 | 16 | 20
Alteration
Frequency of 18 18 18 18 | 17 17 | 19 | 16 19|17 |18 |18 | 17 | 18 | 15
Riffles
Left Bank 10 | 10 9 9 8 8 5 3 3 9 |10]| 9 9 |10 ]| 10
Stability
Right Bank 9 9 9 9 9 2 3 2 5 5 7 8 9 9 8
Stability
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Vegetative 10 | 10 | 10 | 10| 10 9 5 3 6 |10 | 7 7 9 |10 ]| 10
Protection, Left

Bank

Vegetative 8 9 9 10 | 10 4 5 4 8 9 5 8 8 8 9
Protection,

Right Bank

Riparian 10 | 10 | 10 | 10| 10 | 10 | 10| 10 8 |10 10| 10| 10|10 ]| 10
Vegetative Zone

Width, Left Bank

Riparian 9 9 8 10| 9 3 9 8 6 8 9 9 7 9 9
Vegetative Zone

Width, Right

Bank

o I8 /8 N8RRI | |® ¥ |8 5 8|8

Results from the stream habitat assessment conducted in Year 5 indicate the overall
physical habitat quality within the pilot channel (XSEC 3) has improved significantly since
Year 1. Substantial improvements were noted in Epifaunal Substrate and Available Cover
with an increase in parameter conditions from marginal to optimal. Embeddedness and
Velocity/Depth Regimes also increased to within the optimal condition category, likely
due to the increased complexity of the step pool complex. Vegetative protection
increased from marginal to sub-optimal. Additional improved habitat parameters
resulting from project activities include Frequency of Riffles (or bends) and Riparian
Vegetative Zone Width. While scores in habitat parameters for sediment deposition and
channel flow status decreased, these parameters have a tendency to fluctuate based on
rainfall and movement of sediment plugs. Characteristically, decreases noted in the
pilot channel were also noted both upstream and downstream of XSec 3.

Notably the overall scores decreased slightly in the upstream and downstream reaches
in Year 5. These decreases were most evident in those parameters that are variable
based on season. Drought conditions over the past several years may have contributed
to lower values overall in Potrero Creek, as well as the naturally dynamic nature of the
creek. Thus the criteria that all parameters should at least meet suboptimal conditions
have not been met; however, this is likely due to environmental factors and not the
result of activities within the pilot channel.

The restored reach habitat assessment value is 10 percent greater than the pre-existing

value. While this increase is substantially less than the 50 percent increase stated in the
performance criteria, it is not without merit. A 50 percent increase would have resulted
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in a habitat value of 199, which is substantially higher than the value for the reference
reach and may be unobtainable given environmental factors.

The second criterion for the bio-assessment is that all parameters increase to at least
suboptimal by Year 5. This was achieved on nearly all parameters, with the exception of
the following: sediment deposition, left and right bank stability, left and right bank
vegetative protection, and right bank vegetative zone. A 50 percent decrease in
sediment deposition value was recorded in the upstream reach in Year 5 suggesting that
there was greater deposition throughout the creek in Year 5, not just in the pilot
channel, which affects meeting this criterion. Furthermore, the value for vegetative
protection, left bank stability, and right bank vegetative zone was the same as the
upstream reach suggesting this is a normal condition and that in-stream and bank
vegetation throughout Potrero Creek is subject to erosive factors and may never meet
suboptimal values anywhere in the reach. The only parameter that failed to show
measurable increases was right bank stability, though this value did increase from poor
to marginal when compared with baseline conditions.

Table 6. Water Quality Results for Monitoring Years!

XSEC 1 XSEC 3 XSEC 5
[} [} [}
Parameter v 8| ® o 8 | ¢ | 8| ® o 5| ¢ 8 | 8 | 8 | ®
« (/] () (/] () ] () (/] (/] (/] ] (/] () (/] ()
Sampled @ | > | > > | > | & | >]| > > | >| & | > | > | > | >
Water 145 (13 |13.6 | 6.5 - - 13113.6 | 6.3 - 14.0 | 13. | 13. | 5.9 -
Temperature 4 5 8 | 8
(Celsius)
H 7.5 . 7.2 6.5 - - 6. 7.1 6.3 - 7.6 6.7 |1 73|59 -
P 6 6
N - | 74| 837|887 | - | - |74| 836 895 | - | - |76 |77 |90 -
Conductivity (vs) 6 7 1 6 6

Notes: 'Year three parameters were measured during baseflow conditions on Dec. 12, 2012.
Water quality was not measured during Year 5.

While water quality was not measured in Year 5 due to equipment failure in the field, it
is anticipated that better shading may contribute to lower water temperatures and thus
lower conductivity values now and in the future. Despite the fact that vegetative values
remain low, shading and canopy cover has increased since Year 1. Overall, conductivity
measurements since monitoring began on the project have not exceeded maximum
limits for steelhead, which are more tolerant of water quality changes than other
salmonid species. Similarly drought conditions can also affect water quality, making
inferences about water quality with relation to the project difficult. Values taken from
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the upstream reach were generally similar to the pilot channel, with the lowest values
found downstream. This suggests water quality changes may vary based on other
factors including upstream inputs, shading, and flow. Thus, the criterion for water
quality improvement is not adequate for the purposes of this study, and cannot likely be
met.

4 Recommendations

Criteria and standards for this project are stated in the “Goals” section of this report.
Below we compare the Year 5 monitoring observations to specific Year 5 project goals.

4.1 Geomorphology

The Year 5 goal for geomorphology is specific: “The pilot channel banks will be
stabilized and not show signs of significant erosion.” This condition is being met at
cross section 4 and, to a lesser degree, at cross section 2. Although the cross section 2
survey does not indicate lateral erosion (Fig. 6), visual inspection in August 2011,
September 2012, and August 2014 indicate that the right bank of cross section 2 is
slowly eroding. This bank is the plug that directs flow away from the old channel into
the pilot channel. Bank integrity at this location is critical to project success, and is
buttressed by large wood and rock.

The right bank erosion problem noted near cross section 2 accelerates downstream
from cross section 2 to cross section 3 (Fig. 7), where the problem was considered
severe in 2012. The erosion is the direct result of lateral channel migration, forced by
the growth of a side-attached bar on the left side. An indirect cause is the lack of an
adequate floodplain width in this river reach. The observed channel widening was
anticipated since the constructed channel was an undersized “pilot channel” that was left
to enlarge and mature through time. The channel will probably continue to widen
during high flow events. It is unclear how large the channel will become.

The bank retreated about 5 feet to the right between the 2010 and 2012 surveys. No
further bank erosion occurred between 2010 and 2014 because there were no
significant flows during that period. The erosion rate will increase again when normal or
high flow years occur. If bank erosion does not gradually abate, the pilot channel may
eventually reconnect to the original channel.

Annual visual inspection following high runoff years, and appropriate response to high
erosion rates will guard against project failure.
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4.2 Riparian Vegetation

Upland vegetation is recovering well, as demonstrated by a high absolute cover of native
species, and little bare ground, no observed invasive plants. No additional upland
planting is recommended at this time.

In-stream and bankside vegetation met the 80 percent cover criteria in Year 5 and the
banks of the pilot channel appeared relatively stable compared with previous years.
Root structures and large boulders provide additional structural complexity where in-
stream plants such as Carex spp. and scirpus, have failed to take hold. Overall,
measures implemented in year 3 including trimming and the addition of dogwood poles
have increased overall in-stream cover when compared with the reference reach. Based
on the meeting of performance criteria, no additional measures are recommended.

4.3 Wwildlife

On a qualitative level, the pilot channel provides better habitat than what was previously
present in the oxbow. Therefore, while the overall habitat assessment value from Year 5
does not meet the performance criteria outlined in the Potrero Creek Restoration
Monitoring and Management Plan, as required by the Project’s RWQCB, CDFG, and
Corps, the habitat is measurably better than baseline conditions. A 10 percent increase
in value overall from baseline conditions was measured in Year 5 and nearly all values
were at least suboptimal or increasing in value. No decreases in values were measured
except where such decreases were evident throughout the reach and likely the result of
environmental factors rather than project-related. As such, no further wildlife
monitoring is recommended.
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6 Appendix A: Photomonitoring

Photo point P1: Right bank of XSEC 1, downstream view. Arrow points to root wad. Top left is 2009 post-
construction. Top right is 2012 year3 monitoring. Bottom is 2014 Year 5 monitoring.
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Photo point P2: Left bank of XSEC 2, downstream view. Arrow points to bent tree. Top left is 2009 post-
construction. Top right is 2012 year3 monitoring. Bottom is 2014 Year 5 monitoring.
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Photo point P3: Left bank of XSEC 3, upstream view. Arrow points to mouth of pilot channel. Top left is 2009
post-construction. Top right is 2012 year 3 monitoring. Bottom is 2014 Year 5 monitoring.




Photo point P4: Left bank of XSEC 4, upstream view. Arrow points to temporary benchmark. Top left is 2009
post-construction. Top right is 2012 year 3 monitoring. Bottom is 2014 Year 5 monitoring.




Photo point P4: Left bank of XSEC 4, downstream view. Arrow points to oxbow confluence. Top left is 2009
post-construction. Top right is 2012 year 3 monitoring. Bottom is 2014 Year 5 monitoring.
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Photo point P5: Right bank of XSEC 5, upstream view. Arrow points to overhanging tree. Top left is 2009
post-construction. Top right is 2012 year 3 monitoring. Bottom is 2014 Year 5 monitoring.
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Mouth of pilot channel: downstream view. Arrow points to rock and root wad. Top left is 2009 post-
construction. Top right is 2012 year 3 monitoring. Bottom is 2014 Year 5 monitoring




7 Appendix B: Physical Habitat Quality Assessment Field Notes
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CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER PoLLuTion CONTROL LABORATORY

REVISICN DATE-- May 1999

PHYSICAL HABITAT QUALITY
(California Stream Bioassessment Procedure)

WATERSHED! STREAM: ?O‘}’ feco Ceeele

Company/ AGENCY:

WER

SITE DESCRIPTION:

XS A (ipadoagm)

Date Tive: [0 22] z01¢f

SampPLETD NUMBER:

Circle the appropriate score for all 20 habitat parameters. Record the total score on the front page of the CBW,

Available Cover

of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a 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 arc
not new fall and not

transjent).
i20 519 18

17 16

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

HABITAT CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL POOR
1. Epifaunal Greater than 70% (50% 40-70% (30-50% for 20-40% (10-30% for Less than 20% (10%
Substrate/ for low gradient streams) | low gradient streams) low gradicnt streams) for low gradient

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

streams) stable habitat;
lack of habitat is
obvious; substrate
unstable or lacking.

I5 14 13 12 11

10 9 8 7 6

5 4 3 2 10

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
23% 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.

: N
20 19 18 17/16

15 14 13 12 11

0 9 8 7 6

5 04 3 2 10

3. Velocity/ Depth
Regimes

(deep<0.5 m,
slow<0.3 m/s)

All four velocity/depth
regimes present (slow-

deep, fast-shallow).

deep, slow-shallow, fast-

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 A8 17 16

15 14 13 12 11

109 8 7 6

504 3 2 10

4, Sediment
Deposition

Parameters to be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradient streams)
of the boitom affected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent,

Heavy deposits of fine
material, increased bar
development; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
almost absent due to
substantial sediment
deposition.

20 19 18 17 16 |15 14 13 12 11 |710>9 & 7 6|5 4 3 2 10
5. Channel Flow Water reaches base of Water fills >75% of the | Water fills 25-75% of Very little water in
Status both lower banks, and available channel; or the available channel, channel and mostly
minimal amount of <25% of channel and/or riffle substrates present as standing
channel substrate is substrate is exposed. are mostly exposed. pools.
exposed. J
20 19 18 17 16 151413(’1%211 0 9 8 7 6{5 4 3 2 10
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CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIDASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

Revision DATE-- May 1999

CONDITION CATEGORY

Parameters Lo be evaluated in an area longer than the sampling reach

HABITAT - -
PARAMETER OPTIMAL SUBOPTIMAL 'MARGINAL POOR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in areas | extensive; gabion or cement; over
minimal; stream with of bridge abutments; embankments or 80% of the stream

normal pattern.

evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be

shoring structures
present on both banks;
and 40 to 80% of
stream reach

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

present, but recent channelized and
channelization is not disrupted.
2\ present. S I
GIY1o 18 17 16 [ 15 14 13 12 11 10 9 8 7 6[5 4 3 2 10
7. Frequency of | Occurrence of riffles Occurrence of riffles Occasional riffle or Generally all flat water

Riffles (or bends)

relatively frequent; ratio of
distance between riffles
divided by width of the
streamn <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 is impagtant.

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

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

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

15 14 13 12 11

10 % 8 7 6

5 4 3 2 10

8. Bank Stability
(score each bank)
Note: determine
left of right side

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

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

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

Unstable; many

eroded areas; "raw"
areas frequent along
straight sections and

by facing problems. <5% of bank reach has arcas of potential during bends; cbvious bank
downstream affected. erosion, floods. sloughing; 60-100% of
bank has erosional
e SCars.
LeftBank 10 9 | (&) 7 6. 5 4 3 2 1 0
Right Bank 10 \9] 8 7 6 5 4 3 2 1 0
9. Vegetative More than 90% of the 70-90% of the 50-70% of the Less than 50% of the

Protection (score
cach bank)

Note: determine
left or right side
by facing
downstream.

streambank surfaces and
immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption

_through grazing or

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

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

streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very high;
vegetation has been
removed to 5
centimeters or less in

mowing minimal or not extent; more than one- stubble height average stubble height.
evident; almost all plants | half of the potential plant | remaining,
allowed to growfiturally. | stubble height remaining. . .
Left Bank {(18L 9 8 7 6 ] 4 3 2 1 0
Right Bank (10) 9 8 7 6 5 4 32 1 0

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

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
haveimpacted zone a
great deal.

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

impacted zone.
Left Bank { 10/ 9.

5 4 3

2 1 0

Right Bank 10 (9 )

5 4 3

2 1 0

Total Ptz = l(ﬂq
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CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIDASSESSMENT LABORATORY

WATER PoLLUTION CONTROL LABORATORY

REVISION DATE-- MaY 1999

WATERSHED/ STREAM: MM_‘& Ci‘ﬂbki
wIiLA

CoMPANY/ AGENCY:

PHYSICAL HABITAT QUALITY
(California Stream Bioassessment Procedure)

DaTe/ TIME: IO/ e / “—f

SITE DESCRIFTION:

X4E8C. 3 (Peopekfos )

SAMPLE 1D NUMBER:

Circle the appropriate score for all 20 habitat parameters. Record the total score on the front page of the CBW.

CONDITION CATEGORY

Available Cover

HABITAT
PARAMETER OPTIMAL
1. Epifaunal | Greater than 70% (50%
Substrate/ for low gradient streams)

of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a 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

ient).

SUBOPTIMAL

MARGINAL

Poor

“40-70% (30-50% for

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

20-40% (10-30% for
low gradient streams)
mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient
streams) stable habitat;
lack of habitat is
obvious; substrate
unstable or lacking.

20019 18 17 16

15 14 13 12 11

10 9 8 7 6

5435]0

2. Embeddedness

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,

20 19 18 17 16

15 14 13 12 (i1

10 9 8 7 6

5 4 3 2 10

3. Velocity/ Depth
Regimes

(deep<0.5 m,
slow<0.3 m/s)

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

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).

it
20 19 18 17 (16 )

15 14 13 12 11

10 9 8 7 6

5 04 3 2 10

4, Sediment
Depesition

Parameters to be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradient streams)
of the bottom aftected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,

constrictions, and bends;

moderate deposition of
pools prevalerg

Heavy deposits of fine
material, increased bar
development; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
almost absent due to
substantial sediment
deposition.

20 19 18 17 16

15 14 13 12 11

10 9 /8)7 6

54 3 2 140

5. Channel Flow
Status

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

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

Water fills 25-75% of
the available channel,

and/or riffle substrates
are mostly exposed.

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

20 19 18 17 16

15 14 13 12 11

{@9876

5 4 3 2 10
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CALIFORNIA DEPARTMENT OF FISH AND GAME

WATER POLLUTION CONTROL LABORATORY

AQUATIC BIOASSESSMENT LABORATORY B REVIS ATE-- MaY |
HABITAT CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in areas | extensive; gabion or cement; over
minimal; stream with of bridge abutments; embankments or 80% of the stream
normal pattern. evidence of past shoring structures reach channelized and
channelization, i.e., present on both banks; | disrupted. Instream
dredging, (greater than and 40 to 80% of habitat greatly altered
past 20 yr) may be stream reach or removed eritire]y.
present, but recent channelized and
channelization is not disrupted.
present. o
20 19 18 17 16 151411?1211 w 9 8 7 6/5 4 3 2 10
7. Frequency of | Occurrence of riffles Occurrence of riffles Occasional riffle or Generally all flat water
Riffles (or bends) | relatively frequent; ratio of | infrequent; distance bend; bottom contours | or shallow riffles; poor
distance between riffles between riffles divided provide some habitat; | habitat; distance
divided by width of the by the width of the distance between between riffles divided
stream <7:1 (generally 5 to | stream is between 7 to riffles divided by the by the width of the
7); variety of habitat is 15. width of the stream is | stream is a ratio of
key. In streams where between 15 to 25. >25.
riffles are continuous, i
placement of boulders or
other large, natural
obstruction is i nt,
20 19 14 17]16 15 14 13 12 11 |10 9 8 7 6/5 4 3 2 10
8. Bank Stability | Banks stable; eviiefice of | Moderately stable; Moderately unstable; | Unstable; many
(score each bank) | erosion or bank failure infrequent, small areas of | 30-60% of bank in eroded areas; "raw"
Note: determine absent or minimal; little erosion mostly healed reach has areas of | areas frequent along
left of right side potential for future over, 5-30% of bank in erosion; high erosion | straight sections and
by facing problems. <5% of bank reach has arcas of potential during bends; obvious bank
downstream affected. erosion. floods. sloughing; 60-100% of
bank has erosional
. = | scars.
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
9, Vegetative More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
Protection (score | streambank surfaces and streambank surfaces streambank surfaces streambank surfaces

Parameters to be evaluated in an area longer than the sampling reach

each bank)
Note: determine
left or right side
by facing
downstream.

immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or

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

covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common,
less than one-half of
the potential plant

covered by vegetation;
disruption of '
streambank vegetation
is very high;
vegetation has been
removed to 5
centimeters or less in

mowing minimal or not extent; more than one- stubble height average stubble height.
evident; almost all plants | hall of the potential plant | remaining.
allowed to grow paurally. | stubble height remaining.
LeftBank (10) 9~ | 8 7 6 5 4 3 2 1 0
Right Bank 10 (9 )| 8 7 6 5 1 32 1 0

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

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

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

Width of riparian zone
6-12 melers; human
activities
haveimpacted zone a
great deal,

Width of riparian zone
<( meters: little or no
riparian vegetation due
to human activities.

Left Bank / 10/ 9 8. 7 6 5 4 3 2 ] 0
Right Bank—10 9 /38 7 6 5 4 3 2 1 0
——

Tok| plt% = H[j
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CALIFORNIA DEPARTMENT OF FISH AnD GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER PoLLUTION CONTROL LABORATORY

REVISION DATE-- MAY 1999

PHYSICAL HABITAT QUALITY
(California Stream Bioassessment Procedure)

WATERSHEDY STREAM: ’?ohct‘o Cizek

Company/ AGENCY:

WP

SITE DESCRIPTION:

Y S (Dewostrzam )

Date/ Time: _ #0 '[,‘Z/fy )

SAMPLE ID NUMBER:

——

Circle the appropriate score for all 20 habitat parameters. Record the total score on the front page of the CBW.

HABITAT
PARAMETER

Substrate/
Available Cover

CONDITION CATEGORY

| 1.Epifaunal

OPTIMAL

SUBOPTIMAL

MARGINAL

PoOR

Greater than 70% (50%
for low gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not -
transient).

40-70% (30-50% for
low gradient streams)
mix of stable habitat;
well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence
of additional substrate
in the form of newfall,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
low gradient streams)
mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient
streams) stable habitat;
lack of habitat is
obvious; substrate
unstable or lacking.

@) 19 18 17 16

15 14 13 12 1

0 9 B 7 6

5 4 3 2 10

2. Embeddedness

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.

20 19 18 17 16

Pl
15 14 (1312 11

10 9 8 7 6

504 3 2 10

3. Velocity/ Depth
Regimes

(deep<().5 m,
slow<0.3 m/s)

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

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

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 17 16

;g%';mes},

s/ 14 13 12 11

100 9 8 7 6

5 4 3 2 10

4. Sediment
Deposition

Parameters to be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of

pools prevalent. o

Heavy deposits of fine
material, increased bar
development; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
almost absent due to
substantial sediment
deposition.

20 19 18 17 16

15 14 13 12 11

1098?(‘6)

5 4 3 2 10

5. Channel Flow
Status

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

[ 20 19 18

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

Water fills 25-75% of
the available channel,

and/or riffle substrates
are mostly exposed.

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

17 16

15 14 13 12 11

5 4 3 2 10
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Parameters to be evaluated in an area longer than the sampling reach

HABITAT CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in areas | extensive; gabion or cement; over

minimal; stream with
normal pattern.

of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent

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

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly altered
or removed entirely.

channelization is not disrupted.
- present.
(20)19 18 17 16 [ 15 14 13 12 11 [10 9 8 7 6[5 4 3 2 10
7. Frequency of Otcurrence of riffles Occurrence of riffles Occasional riffle or Generally all flat water

Riffles (or bends)

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

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

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

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

sl ¥
(15/14 13 12 11

10 9 8 7 6

5 4 3 2 10

8. Bank Stability
(score each bank)
Note: determine

left of right side
by facing
downstream

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

Moderately stable;

infrequent, small areas of

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

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

Unstable; many

| eroded areas; "raw"
' dreas frequent along

straight sections and
bends; obvious bank

affected. erosion. floods. sloughing; 60-100% of
bank has erosional
o scars.
LeftBank NGO/ 9 g 7 6 5 4 3 7 1 0
Right Bank 10 9 (8) 7 6 5 4 3 2 1 0

9, Vegetative
Protection (score
each bank)

Note: determine
left or right side
by facing
downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by nalive
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or

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

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

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

mowing minimal or not extent; more than one- stubble height average stubble height.
evident; almost all plants half of the potential plant | remaining.
allowed to grow rally. | stubble height remaining.
LeftBank {10/ 9_ 8 7 6 5 4 3 2 1 0
Right Bank 10 (9 | & 7 6 5 4 3 | 2 1 0

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

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
haveimpacted zone a
great deal.

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

LeftBank (10) 9| 8

Right Bank T0 (9?

[
-
o

5 4 3

2 1 0

5 4 3

2 1 0
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