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1.0 INTRODUCTION

This Temporary Impacts Restoration Plan (TIRP) implementation of the Salton Sea Species
Conservation Habitat Project (SCH Project or Project) (Figures 1 and 2). A separate HMMP
was prepared in November 2012 to address both permanent and temporary impacts in
accordance with the Environmental Impact Statement/Environmental Impact Report
(EIS/EIR) for the SCH Project. This TIRP is consistent with the November 2012 HMMP but
is specific to those resources requiring mitigation under the US Army Corps of Engineers
(Corps) Section 404 Individual Permit. Under both the EIS/EIR and Section 404 Individual
Permit, no Project-specific compensatory mitigation for impacts to jurisdictional features,
including vegetated habitat, located within the boundary of the ponds is required due to the
beneficial nature of the Project for water quality, wildlife habitat, and special-status wildlife
species (i.e., the Project is considered to be self-mitigating). This TIRP is focused primarily
on providing guidance for replacement of jurisdictional waters of the U.S. that will be
temporarily impacted by non-pond features of the SCH Project.

The SCH Project is intended to serve as a proof-of-concept model for the restoration of shallow
water habitat that currently supports fish and wildlife dependent upon the Salton Sea (the Sea);
this habitat is being lost due to salinity increases and the declining Sea elevation. The overall
goals of the SCH Project are two-fold: (1) develop a range of aquatic habitats that will support
fish and wildlife species dependent on the Salton Sea; and (2) develop and refine information
needed to successfully manage the SCH Project habitat through an adaptive management process
(Corps and Natural Resources Agency 2011). The applicant’s objectives include the following:

e Provide appropriate foraging habitat for piscivorous bird species;

e Develop habitats required to support piscivorous bird species;

e Support a sustainable, productive aquatic community;

e Provide suitable water quality for fish;

e Minimize adverse effects on desert pupfish (Cyprinodon macularius);
e Minimize risk of selenium bioaccumulation;

e Minimize risk of disease/toxicity impacts to plants and wildlife;

e Develop and implement a monitoring plan;

e Develop a decision-making framework;

e Provide proof of concept for future restoration.

6575-07
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1.1 Applicant/Permittee

The applicant for the proposed Project is the Natural Resources Agency. The Department of
Water Resources (DWR) is submitting this application on behalf of the Natural Resources
Agency. Below is the contact information for the Natural Resources Agency and DWR.

Applicant:

Natural Resources Agency
1416 Ninth Street, Suite 1311
Sacramento, California 95814

Submitted by:

Department of Water Resources

901 P Street, Room 411A

Sacramento, California 95814

Attn: Kent Nelson, Department of Water Resources (knelson@water.ca.gov, 916.653.9190)

1.2 Roles and Responsibilities

This TIRP complies with the conditions of the EIS/EIR and supports a permit application to the
Corps. If a permit is are granted by the Corps, the Natural Resources Agency will be financially
responsible for the costs associated with the implementation, monitoring, maintenance, and
protection of mitigation areas as defined in this TIRP.

1.21 Responsible Parties

The Natural Resources Agency is the applicant/permittee. The DWR is an acting and official
representative of the Natural Resources Agency. The Project is being jointly planned by
DWR and the California Department of Fish and Wildlife (DFW) on behalf of the Natural
Resources Agency. The resource agency permit applications and this TIRP were prepared
with assistance from Dudek.

6575-07
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1.2.2 Habitat Restoration Specialist

The Natural Resources Agency will select a qualified Habitat Restoration Specialist to oversee
the implementation, monitoring, and long-term maintenance of the re-establishment areas. The
Habitat Restoration Specialist and Natural Resources Agency will review all aspects of the
pertinent contract documents, including, but not limited to, site protection, submittal of status
reports, scheduling of formal site observations, lines of communication, and persons with stop-
work authority prior to Project implementation. The Habitat Restoration Specialist will oversee
and coordinate implementation of this TIRP, including final construction drawings (if prepared),
and will conduct or oversee fieldwork for Project installation and monitoring during the 120-day
initial maintenance period and biological monitoring throughout the 5-year maintenance and
monitoring period. The Habitat Restoration Specialist will possess specific knowledge and
Project-level experience with wetlands restoration and enhancement projects.

The Habitat Restoration Specialist will also be required to provide environmental training for all
Project personnel covering the on-site construction restrictions resulting from the proposed
implementation of this plan, the presence or potential presence of special-status species and
sensitive vegetation communities within or adjacent to the re-establishment areas, and potential
biological dangers on site (e.g., rattlesnakes, bee hives). Information about Federal, state, and
local laws relating to these biological resources will be discussed as part of the personnel
education. Project installation monitoring will occur throughout the re-establishment site
construction period. Monitoring time may increase or decrease as required by field conditions
and construction activities.

1.2.3 Restoration Contractor

The Natural Resources Agency will hire a Project installation contractor and/or maintenance
contractor (Restoration Contractor). The Restoration Contractor will be a qualified, licensed
company, preferably with experience in wetland restoration, creation, and maintenance. During
the implementation phase, the Restoration Contractor will be responsible for performing Project
installation and other tasks as recommended by the Habitat Restoration Specialist and as
described in this TIRP. During the long-term monitoring phase, the Restoration Contractor will
be responsible for weed control, trash removal, and other tasks as directed by the Habitat
Restoration Specialist and as described in this TIRP.

1.2.4 Biological Monitor

The SCH Project is designed as a “proof-of-concept™ project in which several Project features,
characteristics, and operations could be tested under an adaptive management framework. The
proof-of-concept period would last for approximately 10 years after completion of construction.

6575-07
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By that time, managers would have had time to identify those management practices that best
meet the Project goals. After the proof-of-concept period, the Project would be operated until the
end of the 75-year period covered by the Quantification Settlement Agreement (2078) or until
funding were no longer available.

Since the SCH Project is a proof-of-concept project, a monitoring plan will be created to guide
evaluation and management of the newly created habitat as well as to inform future restoration.
The biological monitor will oversee the following key elements associated with the ponds that
will be included in the SCH monitoring plan:

e Physical habitat: Flow rate, depth, wetted area, islands, snags, submerged vegetation, and
other habitat elements;

e Water quality: Salinity, temperature, dissolved oxygen, nutrients;

e Agquatic biota: Algae and submerged plants, plankton, invertebrates, non-native fish
community (species, distribution, abundance), desert pupfish;

e Birds: Species, abundance and distribution, use of habitat features, roosting and nesting,
sick or dead birds; and

e Contaminants: Selenium concentrations in water, sediment, bird eggs, and other biota
(invertebrates, fish).

1.3 Proposed Project
SCH Project Overview

The Salton Sea currently supports a wide variety of bird species and a limited aquatic
community. Over past decades, the components of the aquatic-dependent community have
shifted in response to receding water levels and increasing salinity. The Salton Sea is currently a
hypersaline ecosystem (Corps and Natural Resources Agency 2011). Without restoration,
declining water inflows in future years will result in the Salton Sea’s ecosystem collapse due to
increasing salinity (expected to exceed 60 parts per thousand [ppt] by 2018, which is too saline
to support fish) and other water quality stresses, such as temperature extremes, eutrophication,
and related anoxia and algal productivity. The most serious and immediate threat to the Salton
Sea ecosystem is the loss of fishery resources that support piscivorous (fish-eating) birds. The
birds that feed on invertebrates have more options and resources than piscivorous birds because
the invertebrate fauna has a wider range of salinity tolerances.

To address this immediate need, the California Legislature appropriated funds for the purpose of
implementing ‘“‘conservation measures necessary to protect the fish and wildlife species

6575-07
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dependent on the Salton Sea, including adaptive management measurements” (California Fish
and Game Code, Section 2932(b)). Therefore, under the California Environmental Quality Act
(CEQA), the SCH Project’s goals are two-fold: (1) develop a range of aquatic habitats that will
support fish and wildlife species dependent on the Salton Sea; and (2) develop and refine
information needed to successfully manage the SCH Project habitat through an adaptive
management process.

The Natural Resources Agency’s preferred alternative, as outlined in the EIS/EIR, would create a
total of up to 3,770 acres of shallow ponds, contained within low berms, on both sides of the
New River at elevations less than -228 feet mean sea level (Figure 3). The ponds would be
supplied with a combination of brackish and saline water. This water would be pumped from
both the New River and Salton Sea, and blended to maintain an appropriate salinity range
suitable for fish species that are currently adapted to living in the Sea’s saline environment. The
following describes the maximum amount of Project features that could be built.

Specific Project Features

Operations. Proposed SCH operations are based on a proof-of-concept model. With this model,
each pond or set of ponds would be operated under different conditions to test the success of the
habitat with different pond characteristics. The final operations would be decided at the end of
the proof-of-concept period, expected to occur in 2025. Appendix D of the EIS/EIR and Section
5.0 of this document provide examples of the range of operations for the SCH Project (Corps and
Natural Resources Agency 2011).

The main parameters subject to change include salinity, residence time, and depth. They can be
controlled by changing the amount and salinity of water delivered to the SCH ponds, the outflow
to the Salton Sea, and the total storage in the ponds. The potential range of these parameters
includes the following:

e Salinity: Typical range of 20 to 40 ppt, occasionally up to 50 ppt;
e Residence time: 2 to 32 weeks;

e Depth: 4 to 6 feet at the exterior berm.

The biotic community (e.g., plankton, invertebrates, fish, and birds) would respond in
varying ways to these operations and other environmental conditions. These operations,
ecological responses to the operations, and other key indicators or events at the ponds (e.g.,
water temperature, bird die-offs), would be monitored, and any necessary adjustments to
operations would be made through a monitoring and adaptive management program
(Appendix E of the EIS/EIR).

6575-07
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Fish and bird die-offs could occur periodically during pond operations; if dead birds were
detected, they would be removed by DFW staff, in keeping with current practices at the Salton
Sea (Corps and Natural Resources Agency 2011).

Pond Layout. The conceptual layout for the SCH Project includes three independent pond units:
Far West New, West New, and East New (Figure 3). The final pond layouts are being further
refined in the later planning and engineering phases, but they will retain the general concepts
provided in the conceptual layout. The Far West New pond will be constructed along the western
shoreline of the proposed SCH Project area, the West New pond will be along the shoreline
between the Far West New and the New River, and the East New pond will be located along the
large bay to the northeast of the New River. Within some pond units, interior berms would form
individual ponds. The ponds at Far West New would receive their water supply from a pipeline
from West New. Cascading ponds would be connected to each of the pond units. These
cascading ponds would drain to the Sea.

Berm Configuration. Berms would be situated throughout the Project area in order to create the
necessary pond size, shape, bottom configuration, and orientation (Figure 3). Exterior berms
would be placed at an elevation of -236 feet mean sea level to separate the ponds from the Sea.
These berms would also separate the ponds from the interception ditch and adjacent land uses
and would be placed at an elevation of -228 feet. The interception ditch would be constructed
along the shoreline to intercept the agricultural drainage and divert it around the ponds to the
Sea. The cascading berms would be placed at elevations of -234 feet depending on the pond
location, site conditions, and the Sea elevation at the time of construction. Cascading berms
would separate the cascading pond from the independent pond and would contain facilities to
cascade the water from one pond to another (Corps and Natural Resources Agency 2011).

Berms would be constructed of suitable earthfill materials excavated from the Seabed. The final
berm dimensions will vary depending on location. The general approach is to provide an
approximately 20-foot-wide gravel road on top of each berm to allow vehicular access for
maintenance. Rock slope protection or other materials may be placed on the water side of the
berms for erosion protection.

Depending upon the placement of the berm, either within exposed playa or within the Sea, two
construction methods would be implemented. Berm construction located within the playa is
considered “in the dry,” while construction activities within the Sea are termed “in the wet.” In-
the-wet construction would require implementing protective measures to ensure that the Sea, and
associated wave activity, would not erode the berm. These measures are discussed in detail in the
EIS/EIR and may include the following: sacrificial soil barrier, rubble rock mound, sheet pile
barrier, timber breakwater, Geotube®, large sand bags, water-filled bladder, and floating tire
breakwater (Corps and Natural Resources Agency 2011).

6575-07
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Borrow Source. The borrow source for berm material would be from excavated trenches along
the exterior berm, shallow excavations, and borrow swales. The borrow swales would create
deeper channels within an individual pond.

Pond Connectivity. Interior berms would subdivide the independent pond units, and gated
control structures would be present in the interior berms to allow controlled flow between
individual ponds. Each individual pond would have an ungated overflow structure that connects
directly to the Sea with an overflow pipe that would be sized to handle the overflow from a 100-
year rainfall on the pond. Aeration drop structures would be placed in the cascading berm
allowing water to flow from one pond to another.

Sedimentation Basin. In order to remove sediment from the river water prior to pumping the
water in to the ponds, two sedimentation basins would be created within the SCH Project area
(Figure 3). These basins would serve the pond units east and west of the New River. One basin
will serve as the active basin while the other will be used as a maintenance basin. The active
basin will receive water from the river, the water will sit in the basin for approximately 1 day
allowing the sediments to fall to the bottom of the basin, and then the water will be pumped into
the ponds. The active basin will become the maintenance basin as the sediments are left to dry
and then removed and vice versa. The sediments will be excavated and used to maintain berms
and construct new habitat features, or stockpiled for later use. Both basins would be constructed
with steep slopes in order to minimize the establishment of emergent vegetation. The basins
would total 39 acres and would be fenced to prevent unauthorized access.

Pump Stations. The purpose of the ponds is to create a mixture of saline and brackish water that
can be sustained, and achieving this goal requires that the appropriate mixture of saline and
brackish water is pumped from both New River and the Salton Sea. For the proposed Project,
brackish water would be pumped from the New River at the SCH Project’s southern edge using a
low-lift pump to a sedimentation basin on each side of the river (Figures 3 and 4). A metal bridge
structure would support the diversion pipes across the river. The saline water source would be
derived from the Sea. The saline pump would be located to the north of East New on a structure
in the Salton Sea (Figures 3 and 4). Water would be delivered to the pond intakes through a
pressurized pipeline. As the Sea recedes, the pumping station may need to be relocated. In
addition, as the Sea decreases in size, the salinity will rise to a point where the seawater may not
need to be used and the proper salinity can be achieved through a tailwater return system. A
tailwater return pump located at the end closest to the Sea would be installed to recycle the water
through the ponds (Corps and Natural Resources Agency 2011).
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Water Diversion. Factors such as time of year, pond size and depth, residence time in the ponds,
and salinity would influence the diversion from the river and the Sea. For the proposed Project,
Alternative 3, assuming a salinity of 20 ppt and a 2-week residence time, the average total
diversion would be up to 475 cubic feet per second (cfs), with 313 cfs from the New River and
162 cfs from the Sea. In the peak evaporation period (June), the total diversion would be 494 cfs,
with 333 cfs from the New River and 161 cfs from the Sea. The diverted water would cycle
through the SCH ponds with a 2- to 32-week residence time before it was returned to the Sea.
During the holding time, the only loss of water would be to evaporation (Corps and Natural
Resources Agency 2011). Table 3.11-7 of the EIS/EIR shows the total diversions needed from
the Sea and the river based on residence time. For a total SCH pond surface area of up to 3,770
acres, about 22,460 acre-feet (af) of water would be lost from the ponds per year. In the absence
of the Project, this volume of water would otherwise flow to the Sea where it would be subjected
to a similar evaporation rate (Corps and Natural Resources Agency 2011).

Water Surface Elevation. The water surface elevation in the ponds would be a maximum
of -228 feet mean sea level. The maximum depth from the water surface in each pond unit to the
downstream toe of the confining berm would be 6 feet. The water surface elevation in the
cascading ponds would be from 2 to 4 feet lower than the elevation in the independent ponds.

Agricultural Drainage and Natural Runoff. Agricultural drains operated by Imperial
Irrigation District (IID) terminate at the beach along the southern side of the independent
pond units. In order to prevent the agricultural runoff from entering the ponds, these
drainages would be collected in an interception ditch. Natural runoff from watersheds to
the southwest of the SCH Project is also present in two drains that intersect the Project.
The exterior berms would be aligned so as to not interrupt the flowpath of the occasional
stormflows from these watersheds to the Sea.

Potential Staging Areas. Six potential staging areas may be included as a Project component.
Two are located at the western end of the Project, two are located more centrally along the
shoreline east of Vendel Road, and two are located farther east—one on either side of the New
River (Figure 5).

Power Supply. Electrical power to the pumps would be provided by extending the current
aboveground power lines to the pumping station located at the ponds and installing a new
underwater conduit system to the pump located at the Sea. Three electric distribution lines are
identified and included in this study area: one that extends approximately 1 mile north to the
New River along Bruchard Road, another that extends south from the New River along Pellet
Road, and a third that extends west along the river to the pump station.
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Bird and Fish Habitat Features. Sediment excavated during creation of the ponds would be
used to create habitat islands for birds. These islands will be designed to promote nesting and
roosting and will be relatively protected from land-based predators. All islands will be
surrounded by water that is 2.5 feet deep and will be constructed a distance from shore, to the
extent practicable, to minimize predation. More detai8l about the construction of the islands is
provided in Section 2.4.1.19 of the EIS/EIR (Corps and Natural Resources Agency 2011).

Each pond will include features that not only provide suitable water habitat for fish but also
increase microhabitat diversity and provide cover and attachment sites for a variety of
invertebrate species. Section 2.4.1.20 and Appendix D of the EIS/EIR provide a more detailed
description of the potential habitat features that may be constructed in the ponds, including
swales or channels, hard substrate on berms, bottom hard substrate, floating islands, and
submerged aquatic vegetation (Corps and Natural Resources Agency 2011).

Maintenance and Emergency Repairs. Ongoing maintenance would be an integral part of
SCH operations. Activities would include maintaining the sedimentation basins, interior and
exterior berms, protective riprap (if used), pumping plants, and diversion structure. Material
excavated from the sedimentation basins would be used to construct habitat features or add to
the berms. The diversion would be maintained to minimize sediment in the diversion facilities
and also monitor the river bed elevation to be aware of any downcutting that may occur as the
Salton Sea’s water level drops. The saline pumping facilities would be maintained to reduce
fouling and corrosion caused by the hypersaline water flowing through the pumps.

The potential for biological fouling at pipes and pumps exists and would be addressed in
maintenance plans. Typically, clogging of pipes would be reduced by periodic cleaning and
flushing of the pipes. However, if the buildup of organisms in pipelines became excessive, pipe
replacement may be required. Draining the ponds would not be a routine maintenance activity,
but may be required if a berm were damaged or under another type of emergency situation
(Corps and Natural Resources Agency 2011).

1.4 Description of Pre-Project Jurisdictional and Non-
Jurisdictional Vegetated Areas

141 Pre-Project Jurisdictional Areas

The Salton Sea Ecosystem Restoration Program Final Programmatic Environmental Impact
Report (Natural Resources Agency 2007) provides general information about vegetation
around the Salton Sea. Additional data sources for the Project area included geographic
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information system (GIS) files from the Redlands Institute at the University of Redlands
(1999), vegetation mapping completed for IID (2007), 6-inch resolution aerial photographs
(Southern California Association of Governments and California Department of
Transportation 2008), and site visits conducted on April 29 and November 16 through 18,
2011. The biological resources section of the EIS/EIR (Section 3.4) describes the vegetation
within all of the alternatives considered. The vegetation communities located within
Alternative 3, the SCH Project area, include agriculture, common reed marsh,
disturbed/developed, drainage ditch, mudflat, open water, tamarisk scrub, and tamarisk
woodland. Additional observations of existing vegetation communities were recorded by
Chambers Group during the initial wetlands delineation of the SCH Project area, including
identification of iodine bush scrub, and no new vegetation communities were observed
during the updated jurisdictional delineation conducted by USACE, CDFW, Cardno
ENTRIX, and Dudek (Dudek and Chambers Group 2012). During the California Rapid
Assessment Method (CRAM) investigation, vegetation mapping within Alternative 3 was
refined and one additional vegetation community, quailbush scrub, was identified (DWR and
DFW 2012; also included as Appendix A). The locations of vegetation communities within
the SCH Project are provided in Figures 5 and 6a through 6¢, and representative photographs
of existing conditions are provided in Figure 7.

1.4.1.1 Vegetated Wetlands
Common Reed Marsh

Common Reed Marshes are dominated by common reed (Phragmites australis). Herbs are
less than 13 feet in height with a continuous canopy. This community is found in semi-
permanently flooded and slightly brackish marshes, ditches, impoundments. Soils have high
organic content and are poorly aerated (Sawyer and Keeler-Wolf 2009). Common reed
marshes occurred much less frequently throughout the Project area. The community was well
established in association with the New River in the Project area. Other areas of common
reed marshes were observed at a lesser extent than the tamarisk scrub or iodine bush scrub
throughout the Project area above the -231-foot below sea level elevation, primarily
associated with the agricultural drainage portions of the Project area.
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Photo 1: Representative view of the New River. Note Tamarisk Woodland Photo 2: Representative view of the mud flat conditions on the shore of the Photo 3: Representative view of conditions where an agricultural drain enters

habitat lining the banks (8-18-11). Salton Sea (8-18-11). the Salton Sea (8-18-11).
Photo 4: Representative view of the shoreline of the Salton Sea (8-18-11). Photo 5: Representative view of iodine bush scrub on the shore of the Salton Photo 6: Representative view of an ephemeral, immature habitat on the shore
Sea (11-17-11). of the Salton Sea near the New River outlet. Note the dead tamarisk

seedlings and the young iodine bush (8-18-11).

FIGURE 7
Site Photographs
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Tamarisk Scrub and Tamarisk Woodland

Tamarisk Scrub is characterized as a weedy monoculture of any of several Tamarisk species
(Tamarix spp.) usually replacing native vegetation following major disturbance. This vegetation
community can be found on sandy or gravelly braided washes or intermittent streams, often in
areas where high evaporation increases the stream’s salinity. Tamarisk is a prolific seeder and
strong long-rooted plant that absorbs water from the water table or the soil above it. These
characteristics make this species an aggressive competitor in disturbed riparian corridors
(Holland 1986). Tamarisk scrub was the predominant vegetation community observed
throughout much of the wetland portion of the Project area. This vegetation community was
observed within the exposed playa and upper extent of the shoreline of the Salton Sea, above the
-231-foot below sea level elevation. Tamarisk scrub was also closely associated with the
drainages within the Project area, and the riparian vegetation of the New River.

Todine Bush Scrub

Iodine bush scrub is dominated by iodine bush (Allenrolfea occidentalis). Shrubs in this
community are typically less than 7 feet in height with an open to continuous canopy. The
herbaceous layer is variable and may include salt grass (Distichlis spicata) and alkali sacaton
(Sporobolus airoides). This community can be found on dry lakebed margins, hummocks, playas
perched above current drainages, and seeps (Sawyer et al. 2009, cited in Dudek and Chambers
Group 2012). Iodine bush scrub was also a common vegetation community throughout the
Project area but to a lesser extent than that of Tamarisk Scrub. Similar to what was reported in
the DEIS/EIR, iodine bush scrub was observed in relatively open stands on the shores and
exposed playa of the Salton Sea, and primarily above the -231-foot below sea level elevation
(USACE 2011). This community was observed along some of the agricultural drainages, within
former agricultural fields, and at the outlet/mouth of the New River.

Cismontane Alkali Marsh

Cismontane Alkali Marsh is dominated by perennial, emergent, herbaceous monocots up to 7
feet in height. Cover is often complete and dense. This community is characterized by standing
water or saturated soil present during most of all of the year. High evaporation and low input of
fresh water render these marshes somewhat salty, especially during the summer. Cismontane
Alkali Marshes can be found on margins of lakebeds and occasionally near the Colorado River in
eastern Riverside and Imperial Counties. This community is now much reduced in area by
drainage and cultivation. There was one area of this vegetation community observed within the
Project area along the upper extent of the Salton Sea shoreline.

6575-07
29 October 2013



Temporary Impacts Restoration Plan
for the Salton Sea Species Conservation Habitat Project
Imperial County, California

Functions and Services of Vegetated Wetlands

The functions and services of the vegetated habitats within the Project area were evaluated
with the CRAM. The purpose of the conditional assessment was to determine the functional
condition of vegetated resources within the SCH Project Area prior to implementation of the
proposed SCH Project relative to anticipated functional condition of restored vegetated
resources. Details of the assessment and evaluation of the baseline functions and services of
the vegetated habitats can be found in the California Rapid Assessment Method Report for the
Salton Sea Species Conservation Habitat Project (CRAM Report) (DWR and DFW 2012; also
included as Appendix A).

In summary, the vegetated areas within the SCH Project area were analyzed for a suite of
variables that pertain to common attributes that riverine and lacustrine systems are expected to
perform. The conditional assessment revealed that both the riverine and the lacustrine functional
conditions are very similar throughout the Project area, with only minor variations in functions
and services between study sites within the same wetland types. The vegetated areas generally
had high buffer and landscape context scores (between 55.9 and 93.4 for riverine and 72.9 and
93.4 for lacustrine), moderate hydrology scores (between 50.0 and 83.4 for riverine and 66.7 for
three lacustrine and 75.0 for the fourth), and lower physical (between 25.0 and 37.5 for riverine
and between 25.0 and 37.5 for lacustrine) and biotic structure scores (between 27.8 to 55.6 for
riverine and between 44.5 to 61.2 for lacustrine). The relatively high functional condition of the
buffer and landscape connectivity is not surprising considering the lack of buffer interruptions
(paved roads, fences, developments, etc.) within study areas. The functional condition of the
hydrologic features was more variable than other attributes because of the substantially distinct
hydrologic characteristics between the New River, the agricultural drainages, and the Sea.
However, in general, the hydrologic condition was relatively low for water source because of the
hydromodifications associated with irrigated agriculture being so closely tied to the drainage
systems; and it was relatively high for hydrologic connectivity and hydroperiod stability,
particularly in the agricultural drainages as they occur on the shore of the Sea. Physical and
biotic structure conditions were relatively low due to lack of topographic complexity, low patch
diversity, low dominant plant species diversity, substantial invasive species presence, and poorly
developed vertical structure and habitat interspersion.

Additional functions and services of vegetated wetlands not evaluated with CRAM include
dissipation of energy, cycling of nutrients, uptake of elements and compounds, retention of
particulates, export of organic carbon, and maintenance of plant and animal communities (e.g.,
nesting, feeding, and breeding opportunities for various aquatic, terrestrial, and avian animals).
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1.4.1.2 Unvegetated Wetlands

Unvegetated wetlands include a few specific areas that have recent indicators of hydric soils and
hydrology (similar to those listed above for vegetated wetlands) but may not support vegetation
due to historical or current disturbance, including high salinity. A bay-like area is present north
of the New River where a gate control structure has been placed by the USFWS in the north bank
of the New River allowing a drainage to form and water to be conveyed into an area that would
otherwise likely be an exposed playa. The lack of hydrophytic vegetation in this area is likely
due to high salinity. The extent of unvegetated wetlands in this area was determined through
interpretation of a 2012 aerial photograph (Bing Maps 2012). Additional areas along the Salton
Sea include exposed playas surrounded by wetland vegetation and proximate to agricultural
drains. In the potential staging areas, unvegetated wetlands include a wide drainage ditch and
portions of agricultural fields that support hydric soils and are proximate to the New River, thus
providing a potential source of hydrology.

Unvegetated wetlands occupy 196 acres of the Project area.
Functions and Services of Unvegetated Wetlands

The biotic functions of unvegetated wetlands include foraging, breeding, and loafing for
avian species. Wintering birds loaf on sandbars and mudflats, and forage in shallow water
that is associated with unvegetated wetlands on site. Thousands of American white pelicans
(Pelecanus erythrorhynchos) use mudflats and sandbars for loafing during the fall and winter
months. Snowy plovers (Charadrius alexandrines) have been documented to use exposed
playa associated with unvegetated wetlands for nesting. Other shorebirds, gulls, and terns
attempt to nest on the exposed playa but frequently fail due to predation. Unvegetated
wetlands do provide some limited hydrologic and geochemical functions, such as short-term
surface water storage and nutrient cycling, although these functions are likely depressed due
to the hypersaline soil conditions.

1.4.1.3 Open Water

The majority of the Project area, 2,230 acres, falls within the Salton Sea proper (Figures 8 and 9a
through 9c). Under the No Action Alternative, the depth of the water in the Salton Sea will
decrease and the Sea’s salinity will continue to increase. Without the SCH Project the water will
become too saline for any fish and most invertebrate species, which will in turn no longer
support the population of fish-eating birds.
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Agricultural Drainages

Agricultural drainages include both drains taking water away from the fields and water supply
canals bringing water to the fields. Ditches may include both earthen and concrete-lined
channels. The jurisdictional delineation identified 23 drainage channels, including the New River
and 22 ephemeral channels, 7 of which were concrete-lined (Dudek and Chambers Group 2012).
The 22 ephemeral drainages total approximately 19,825 linear feet and encompass approximately
5 acres with the Project area. Vegetation associated with the ditches often changes over time
based on use of an individual ditch, level of salinity, and frequency and timing of vegetation
clearing by the landowner. The jurisdictional delineation report (Dudek and Chambers Group
2012) provides the locations and descriptions of all 23 drainages.

The New River

The New River is a perennial waterway with an ordinary high water mark of approximately 30
feet in width that was unvegetated and appeared to have a mud bottom. The banks of the river
contained associated wetland and riparian vegetation that was dominated by southern cattail
(Typha domingensis) and common reed. The river is separated from the Sea by a berm that has
been constructed for access purposes. The berm is approximately 5 to 7 feet in height and an
access road runs along the top of the berm. The river flows north through the Project area and
discharges into the Salton Sea. Prior to discharging into the Sea, the New River crosses through
mixed-use agricultural lands and runoff from the agricultural lands contributes hydrology to the
system. Direct precipitation and local stormwater runoff also contribute hydrology to the New
River system. The New River is approximately 21,078 linear feet in length and encompasses
approximately 11 acres within the Project area.

Functions and Services of Open Water

Open water provides habitat that supports fish and invertebrate populations with the highest
concentration of fish populations along the nearshore areas of the Salton Sea. One of the current
functions of the Salton Sea is the provision of habitat for resident and migratory wildlife species. The
Salton Sea attracts thousands of pelicans, cormorants, and other fish-eating birds, while other habitat
features (the mere presence of water in the desert) contribute to an incredibly high overall bird
diversity of some 400 species. In addition to the diversity of birds, studies have indicated that the
large number of individual birds using the Salton Sea is even more ecologically relevant than the
number of species due to its importance as a migratory stopover and wintering area for hundreds of
thousands of birds (Natural Resources Agency 2007). Over 100 species of waterbirds (grebes, ducks,
geese, coots) have been recorded at the Salton Seas as residents, visitors, and migrants.
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The shallow shoreline along the Salton Sea also provides habitat for desert pupfish as well as
other fish and invertebrates. It also provides important spawning and nursery habitat for tilapia.
The shallow shoreline areas contain algal material important for foraging for fish and shorebirds.
Wintering birds forage in shallow water and American white pelicans have been observed
foraging in the shallow water of the shoreline in rafts of several hundred. The shallow shoreline
provides foraging habitat for wading birds such as herons and egrets and shorebirds such as
black-bellied plover (Pluvialis squatarola), black-necked stilt (Himantopus mexicanus), willet
(Tringa semipalmata), and a variety of sandpipers.

The deeper waters of the Sea provide minimal functions and services related to wildlife, but still
provide some depleted functions and services for hypersaline-tolerant fish species, such as
tilapia. The water surface of the deeper water areas also provides a resting place for large
numbers of birds. Hydrologic functions of open water include long-term surface water storage,
subsurface water storage, retention of sediment and organic particulates, and moderation of
groundwater flow or discharge.

1.4.1.4 Pre-Project Non-Jurisdictional Vegetated Areas

Mitigation measure BIO-5 requires mitigation for impacts to potential wildlife habitat, as represented
by vegetated areas, even though some areas may no longer meet the Corps requirements for
jurisdiction. Since these areas no longer receive hydrology from the Sea, primarily due to the loss of
hydrology from the receding Sea, and are not associated with agricultural drainages, their functions
are diminished in comparison to vegetated wetlands found within the Project area. The majority of
these non-jurisdictional areas are associated with staging areas. The staging areas also include
unvegetated non-jurisdictional areas (disturbed/developed and agricultural) that do not require
mitigation under BIO-5 and therefore are not discussed in this report.

1.4.2 Effects of the Project
1.4.2.1 Avoidance and Minimization

The proposed Project has been designed in a manner that minimizes indirect effects on waters of
the state and waters of the United States. Water control structures and sedimentation basins will
ensure that sedimentation, erosion, scour, and other potential adverse effects on the Sea and
adjacent wetlands will be minimized. Furthermore, the interception ditch shall be designed and
operated in a manner that balances local surface and subsurface water movement so that the
amount of water in adjacent marshes is not affected.

6575-07
41 October 2013



Temporary Impacts Restoration Plan
for the Salton Sea Species Conservation Habitat Project
Imperial County, California

The proposed Project was designed to avoid impacts to the New River to the greatest extent
practicable. The New River is bermed along both margins to prevent flood waters from reaching
the adjacent lands. An additional berm will be constructed parallel to the existing New River
berm to further reduce the risk of the New River from breaching the berms and spilling into the
ponds. Although mostly avoided, impacts to the New River will occur at three places for
temporary crossings and for pump and pipeline infrastructure.

Six potential staging areas may be included as a Project component and total 295 acres of the
Project area. Two of the staging areas are located at the western end of the Project, two are
located more centrally along the shoreline east of Vendel Road, and two are located farther
east—one on either side of the New River. Of the 295 acres of staging areas available for
construction of the Project, 11 acres are jurisdictional and vegetated and will require re-
establishment if temporarily impacted. The staging areas will be constructed in a manner that
reduces the amount of impacts to jurisdictional features to the extent practicable.

1.4.2.2 Temporary Impacts

Temporary SCH Project impacts include staging areas, two temporary river crossings, and
interstitial areas (areas between the berms and the outer exterior or the Project area, and between
the interception ditch and the berms and exterior or the Project area). These three Project
components would temporarily impact a maximum of 36.7 acres of jurisdictional vegetated
habitat, including 5.9 acres of cattail marsh, 067 acre of common reed marsh, 4.1 acres of iodine
bush scrub, 0.5 acres of quailbush scrub, 21.4 acres of tamarisk scrub, and 4.2 acres of tamarisk
woodland (Table 1; Figures 9a through 9c). An additional 85.3 acres of non-jurisdictional
vegetated habitat, which includes 64.9 acres of iodine bush scrub, 11.3 acres of quailbush scrub,
7.8 acres of tamarisk scrub and 1.3 acres of tamarisk woodland, will also be temporarily
impacted. The majority of the impacts will result from staging areas.

The final location of the staging areas has not been determined; however, this analysis assumes
that all six staging areas, in their entirety, will be temporarily impacted. The staging areas will
be constructed in a manner that reduces the amount of impacts on vegetation to the furthest
extent possible. Once the staging areas are chosen, and the full extent of impacts calculated,
restoration acreage will be adjusted accordingly. The staging areas would temporarily impact
up to 11.1 acres of vegetated jurisdictional habitat and 84.0 acres of vegetated non-
jurisdictional habitat (Table 1).

Two temporary river crossings, at the middle and the north end of the New River, may be used to
suspend water supply pipelines across the New River. The exact placement of the temporary
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crossings has not been identified, but one is planned at the north end of the New River and the
second is planned approximately halfway between the north and south borders of the Project
area. The crossings are expected to impact a total of 0.2 acre of jurisdictional vegetation along
the river and will be removed after the ponds have been constructed (Table 1). The crossings will
not impact any non-jurisdictional vegetation.

Interstitial areas are those areas between the berms and Project boundary, the berms and the
interception ditch, and the Project boundary and interception ditch. Although no specific impact
is scheduled to occur in the interstitial areas, these areas will likely be temporarily disturbed as
construction of the ponds and associated facilities occur. Approximately 25.3 acres of
jurisdictional and 1.3 acres of non-jurisdictional vegetated habitat occur within the interstitial
areas (Table 1).

Table 1
Impacts on Vegetated Jurisdictional Habitat

Jurisdictional Vegetation

Impact Type Habitat Type Impacts (Acres)

Staging Areas Common Reed Marsh 0.5
Cattail Marsh 0.1

Quailbush Scrub 05

Tamarisk Scrub 8.4

Tamarisk Woodland 1.6

Subtotal 1.1

New River Crossings Common Reed <0.1
Tamarisk Scrub 0.1

Tamarisk Woodland 0.1

Subtotal 0.2

Interstitial Areas (between perimeter berms and outer Cattail Marsh 5.7
edge of Project) Common Reed Marsh 0.1
lodine Bush Scrub 4.1

Tamarisk Scrub 12.9

Tamarisk Woodland 25

Subtotal 253

Grand Total 36.7

*Note that the impact acreages listed in this table are the maximum possible under the proposed Project design and assume that the entire
Project would be built. Impact acreages would likely be less than this because the entire Project area would likely not be utilized for the Project.
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2.0 GOALS AND OBJECTIVES

The goals and objectives of this TIRP are to provide guidance for the re-establishment of
vegetated habitat that will be temporarily impacted by the SCH Project. The TIRP is consistent
with requirements of mitigation measure BIO-5 from the EIS/EIR, but pertains specifically to
temporary impacts to jurisdictional areas. The following sections outline the mitigation and
restoration activities proposed for temporary impacts to vegetated habitat. The goal of the
proposed mitigation and restoration project is to re-establish the area of pre-project habitat within
the Project area so that the project may continue to provide wildlife habitat while meeting the
objectives of the proposed project.

21 Restoration of Impacts to Habitats within the Footprint of
Associated Infrastructure Improvements

Jurisdictional waters of the U.S. within the staging areas and other areas within the Project
footprint that would not be part of the SCH ponds would be restored on site in accordance with
the Corps Section 404 Individual Permit. Temporary impacts to waters of the U.S. will be
restored at a 1:1 ratio for both native and non-native plant communities, in accordance with
Corps definition of temporary impacts. The focus of the restoration effort will be to restore
habitat for wildlife. Areas with undeveloped ephemeral vegetation that fluctuates with the
changing Sea level are not the focus of the re-establishment. It is anticipated that these types of
conditions will continue to be present with future fluctuations of the Sea, as well as water level
adjustments within the ponds. Therefore, immature, ephemerally vegetated areas will not be
actively restored as part of this TIRP.

In the portions of the staging areas and other temporary impacts areas that lack vegetation but are
still regulated by the Corps, the areas will be restored to pre-construction conditions (i.e.,
contours will be restored).

The maximum temporary Project impacts to vegetated jurisdictional areas, and proposed 1:1
re-establishment, are provided in Table 1 and total 36.7 acres.
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3.0 SITE SELECTION FOR RE-ESTABLISHMENT AREAS

For areas temporarily impacted during the construction of the ponds, restoration is planned to
occur in place. These areas are located within the staging areas and the interstitial areas between
the pond berms and Project perimeter (Figures 9a through 9c).

3.1 Rationale for Expecting Project Success

For the re-establishment described in this TIRP, Project success is centered around replacing
habitats that will be temporarily affected by implementation of the Project. The success will be
judged by whether or not the restored habitats replace the functions and services that were
provided by the habitats that will be affected.

The restoration sites are all located on site, and the vegetation communities to be established
will be located in hydrologically compatible locations. The vegetation communities proposed
for restoration are the same as those that already occur in the vicinity. Planting palettes for
each of the vegetation communities include species that are adapted to the site conditions.
Contiguity of habitats and use of species tolerant of the harsh soil conditions will improve the
likelihood of successful vegetation establishment.

Restoration sites will be maintained for the duration of a 5-year maintenance and monitoring
period, so multiple follow-up visits will occur to address species composition and non-target
plant species control. The suppression of non-target plant species over the extended maintenance
period will allow the target vegetation to become better established throughout the area because
there will be less competition for water and nutrients. Improved establishment of the target
vegetation will increase resistance to future pressure from non-target species and will improve
the long-term stability of the intended communities established on site.

These factors—including a suitable location in and adjacent to existing habitat, appropriately
designed locations of target vegetation communities, the use of appropriate species and
regionally appropriate vegetation communities, and the maintenance and monitoring program—
combine to provide sufficient rationale to expect Project success.
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4.0 IMPLEMENTATION WORK PLAN
4.1 Implementation Schedule

The entire Project area would likely not be utilized for construction of the ponds. There is a
possibility that additional portions of the described Alternative 3 Project could be built at a later
date if funding becomes available beyond that needed for monitoring and maintenance of the
actual portion initially built. Also, because there is a possibility that portions of the Project may be
constructed separately at a later date, the restoration components may also be implemented
coincidently with pond construction.

The re-establishment areas for temporary impacts are planned to occur in place and will be
recontoured to final grade upon completion of the pond construction. It is anticipated that the
temporary habitat impact areas will be restored within 9 months of project construction

4.2 Re-establishment Area Installation

The re-establishment approach will include both passive and active techniques. Passive
restoration techniques will mostly be used for temporary impact areas. Passive restoration relies
on the fact that similar biogeochemical and hydrologic conditions will be present post-
construction after the areas have been recontoured to pre-existing conditions. A passive
restoration approach will rely primarily on natural recruitment of vegetation, but it may involve
application of seed and control of non-target plant species to guide reestablishment of recruiting
vegetation in a trajectory toward the target habitat types. In contrast, active restoration requires a
more intensive approach, and it may involve site preparation, potentially involving surface
contour manipulations to promote the hydrologic conditions necessary to achieve the target
replacement habitats. Active restoration involves seeding and planting, coupled with
supplemental watering (if necessary) and non-target plant species control.

Construction Plans and Specifications for Re-establishment Areas

Construction drawings and specifications will conform to all aspects of this TIRP and permit
conditions required by the permitting agencies. Construction documents will incorporate the
most current site condition information available. The plan package will include a site plan
showing proposed work areas and final site facilities, any additional grading, construction
details, and planting plans.

421 Topography Modifications

No topography modifications are anticipated for restoring temporary habitat areas other than
recontouring to approximate pre-impact conditions.
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4.2.2 Recommended Plant Palettes

Restoration of temporary impact areas will rely in part on natural recruitment of plant species. It
is assumed that the natural seed bank will be mostly intact following temporary disturbance.
However, an appropriate planting palette has been generated to assist with the reestablishment of
vegetation, particularly within the larger, more accessible areas.

Many of the existing vegetation communities are composed of non-native plant species,
including common reed marsh, tamarisk scrub, and tamarisk woodland. While the intent of the
TIRP is to replace habitat types in-kind, the plant palettes designed for these vegetation
communities will consist of native species and will not include common reed or tamarisk.
Nevertheless, it is anticipated that these species will establish in conditions that favor their
growth requirements, regardless of whether or not they are included in the planting palettes.

Six vegetation communities could be impacted by the Project: cattail marsh, common reed
marsh, tamarisk scrub, tamarisk woodland, iodine bush scrub, and quailbush scrub. Cattail marsh
and common reed marsh, which both occur at the wettest fringe of perennially moist areas, will
generally not require seed application because the species that occur in these habitats have
airborne or waterborne seed that will readily recruit in appropriate conditions. However, an
optional plant palette has been provided in the event that the appropriate species do not readily
recruit and active restoration is necessary (Table 2). Tamarisk scrub and tamarisk woodland are
composed of the same dominant species and will be planted with a native plant palette (Table 3).
Iodine bush scrub and quailbush scrub are native plant communities dominated by iodine bush
and quailbush, respectively. Individual planting palettes were designed for each of these
communities (Tables 4 and 5).

Table 2
Cattail Marsh and Common Reed Marsh Plant Palette
Scientific Name Common Name Material Type* Min PLS** Pounds/Acre
Cyperus erythrorhizos Redroot flatsedge Seed/Pots 70 0.25
Distichlis spicata Salt grass Seed 70 2
Pluchea odorata Salt marsh fleabane Seed 15 0.25
Schoenoplectus californicus California bulrush Seed/Pots 60 2
Schoenoplectus americanus Three-square Seed/Pots 60 2
bulrush

Bolboschoenus maritimus ssp. Saltmarsh bulrush

paludosus Seed/Pots 60 4
Typha domingensis Southern cattail Seed 30 0.5
Typha latifolia Broad-leaved cattail Seed 40 0.5

*Depending on availability of plant material
**Minimum Pure Live Seed (product of purity and germination)
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Table 3
Scrub and Woodland Plant Palette
Common Name Material Type* Min PLS**
lodine bush Seed/Pots 10
Four-wing saltbush Seed/Pots 35
Quailbush Seed/Pots 50
Salt grass Seed 70
Salt marsh fleabane Seed 15
Arrow weed Pots NA
Narrow-leaf willow Pots NA
Bush seepweed Seed/Pots 10

*Depending on availability of plant material

Scientific Name
Allenrolfea occidentalis
Distichlis spicata
Pluchea odorata
Prosopis pubescens
Sesuvium verrucosum
Sporobolus airoides
Suaeda nigra

Pounds/Acre

**Minimum Pure Live Seed (product of purity and germination)

Table 4
Iodine Bush Scrub Plant Palette
Common Name Material Type* Min PLS**
lodine bush Seed/Pots 10
Salt grass Seed 70
Salt marsh fleabane Seed 15
Screwbean mesquite Seed/Pots 50
Western sea-purslane Seed 5
Alkali sacaton Seed 80
Bush seepweed Seed/Pots 10

*Depending on availability of plant material

Scientific Name

Atriplex hymenelytra
Atriplex canescens
Atriplex lentiformis
Atriplex polycarpa
Distichlis spicata

Isocoma menziesii var. vernonioides

Prosopis pubescens
Sesuvium verrucosum
Sporobolus airoides
Suaeda nigra

Common Name

Desert holly
Four-wing saltbush
Quailbush

Allscale

Salt grass

Menzies’ goldenbush
Screwbean mesquite
Western sea-purslane
Alkali sacaton

Bush seepweed

*Depending on availability of plant material

51

Pounds/Acre

**Minimum Pure Live Seed (product of purity and germination)

Table 5
Quailbush Scrub Plant Palette

Seed/Pots
Seed/Pots
Seed/Pots
Seed/Pots
Seed
Seed/Pots
Seed/Pots
Seed
Seed
Seed/Pots

Material Type*

Min PLS**

30
35
50
35
70
15
50
5
80
10

Pounds/Acre

**Minimum Pure Live Seed (product of purity and germination)
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4.2.3 Seed Application and Plant Installation

Plant materials for the planting plan may include container stock, mulch, and native seed mixes
as indicated. Plant materials should be from local sources within Imperial County to maintain
genetic integrity of the plant communities in the vicinity.

The restoration areas will be seeded with the specified seed mixes for each vegetation
community. The Habitat Restoration Specialist will inspect and approve labels for each mixture
prior to application. Seed may be applied by hand (raked into the soil) where machinery access is
not available. However, where feasible, the priority method for seed application will be
imprinting. A seed imprinter is ideal for seeding dry, unirrigated restoration sites because it
creates small, wind-protected depressions (micro-catchments) in the soil surface for seed to fall
into, and for water to collect during rain events (Bainbridge 2007). The small depressions are
created by pulling a large, heavy drum with triangular teeth on it across the prepared soil surface.
Seed application is typically conducted simultaneously with imprinting, using an imprinter with
a seeding box attached above the drum. However, the seed can also be broadcast over the
imprinted area following imprinting.

Container plant installation may be conducted to help establish species that are difficult to
establish from seed and to improve diversity. Container plants perform much better in irrigated
settings. An irrigation system is not planned for the re-establishment areas; however,
supplemental watering may be used to improve survival and establishment where container
plants are installed.

The Habitat Restoration Specialist will check container plants for viability and general health
upon their arrival at the restoration site. Plant materials not meeting acceptable standards will be
rejected. The Habitat Restoration Specialist will confirm plant species and quantities after
delivery, and locations for installation will be marked on site temporarily with pin flags.

Standard planting procedures will be employed for installing container plants. Holes will be
dug at three times the diameter of the root ball of the plant and the same depth as the
container. Holes will be filled with water and allowed to drain immediately prior to planting.
Backfill soil containing amendments (as directed by the Habitat Restoration Specialist) will
be placed in every planting hole following soaking; container plants will be installed so that
the root ball is entirely below grade. Following plant installation, mulch will be applied
around container plants in a diameter of 2 feet or 1.5 times the drip line, whichever is greater.
Mulch will be 3 to 4 inches deep.
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424 As-Built Report

Construction of the Project may not require the use of all of the staging areas, or result in
disturbance to every area within the Project boundaries. It is likely that some vegetated areas
may be avoided during construction and therefore may not require restoration. Therefore, an as-
built report will be prepared to document the final established locations of all of the restoration
areas. The as-built report will compare the final restoration locations with the conceptual
restoration locations and discuss the Project changes or modifications that led to the final
locations. The as-built report will include photographs of the restoration areas and quantify final
acreages of area restored.
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5.0 MAINTENANCE PLAN

The maintenance activities described below pertain to the habitat revegetation presented in this
document. Maintenance of the SCH ponds themselves is discussed in a Project Operations plan
included as Appendix D of the DEIS/EIR.

5.1 Habitat Maintenance Activities

Because the goal of this TIRP is to reestablish vegetation communities that can support
themselves with little or no maintenance, the primary effort of the maintenance plan is
concentrated in the first few seasons of plant growth following the restoration efforts to ensure
that the restoration sites are developing in a trajectory toward the intended habitats. The
intensity of the maintenance activity is expected to subside each year as the plant materials
become more established. Habitat maintenance would extend for 5 years, or until the
performance standards are met.

511 Non-Native Invasive Plant Species

In general, little or no pest control, other than non-native plant species control, is anticipated
for the Restoration Project. The Habitat Restoration Specialist will advise the Restoration
Contractor as to which pest species to control. This Project has a unique condition wherein
several of the vegetation communities are entirely dominated by non-native invasive plant
species. Tamarisk scrub and woodland, for instance, are dominated by tamarisk almost to the
exclusion of any other plant species. But tamarisk is the only tree species that survives the
saline conditions within the Project area, and it therefore provides a valuable resource for
special-status wildlife species. For instance, southwestern willow flycatcher (Empidonax
traillii extimus) uses tamarisk habitat for a migratory stopover, and was observed in the
tamarisk habitat within the Project area (Dudek 2010). Similarly, double-crested cormorant
(Phalacrocorax auritus), one of the piscivorous species that is a target species for the SCH
Project, nests in tamarisk habitat (Corps and Natural Resources Agency 2011). Common reed
marsh habitat is similar in that the dominant species, common reed, although native in some
parts of California, is considered non-native within the Project area. Yuma clapper rail (Rallus
longirostris yumanensis) may occur in dense stands of common reed where it forages primarily
for crayfish (Shuford et al. 2000). Therefore, in areas where tamarisk scrub, tamarisk
woodland, or common reed marsh are the target plant communities, tamarisk and common reed
will not be targeted for control, but will be allowed to reestablish.
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Generally, target weed species include those on the California Invasive Plant Council’s
California Invasive Plant Inventory (Cal-IPC 2006). However, as described previously, tamarisk
and common reed are primary components of target vegetation communities and will be allowed
to establish. Other species included in the California Invasive Plant Inventory will be controlled
as necessary (e.g., tree tobacco (Nicotiana glauca), curly dock (Rumex crispus), Russian thistle
(Salsola tragus), Asian mustard (Brassica tournefortii)). Based on the discretion of the Habitat
Restoration Specialist, some innocuous, naturalized annual weeds that are common to the area
but do not normally out-compete or invade native habitats may be tolerated.

Physical removal of non-native plants, including the roots, may be the best method for those
species for which the root system can readily be pulled out with the aboveground portions of the
plant. These species will be physically removed before seed-set. If hand removal is possible only
after seed-set, then seed heads will be cut off, bagged, and removed from the site prior to the
weed removal.

Herbicides may be used for the invasive plant species that have root systems that are impractical
to remove or that regenerate from small root fragments. Any herbicide use should be conducted
using methods that minimize effects to adjacent/desirable native species, such as brush
application or spot spraying. Only herbicides registered for aquatic use can legally be used in
locations where they might come in contact with open water.

Follow-up control measures will likely be necessary for invasive plant species with extensive
root systems that cannot usually be killed with one herbicide application. Follow-up herbicide
treatment should be done at the biologically appropriate time when the recovering plants are still
relatively small and before they have time to regain strength and vigor.

Herbicide applications shall be conducted following all applicable laws, regulations, label
directions, and safety precautions. Should the Restoration Contractor require specific weed
control recommendations, he or she shall consult a licensed pest control adviser. The Restoration
Contractor shall provide reports of all weed control measures implemented at the site, including
details of method used, including any herbicide applications. Copies of any written
recommendations shall also be provided. The Restoration Contractor shall provide copies of all
herbicide use reports to the appropriate entity to document herbicide use and reporting.

5.1.2 Pest Management
Invertebrate pests, such as snails, slugs, insects, mites, spiders, etc., are not expected to be a

problem in the Project area but will be controlled by the Restoration Contractor, if necessary.
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Similarly, vertebrate pests, such as gophers, ground squirrels, rabbits, rats, voles, etc., are not
expected to be a problem in the Project area. Whether or not to implement control of
invertebrate and/or vertebrate pests will be determined by the Habitat Restoration Specialist on
a case-by-case basis, and will be based on an assessment of levels of plant damage and
mortality. Plant diseases could become a problem during the plant establishment period but can
generally be prevented or controlled by cultural measures.

51.3 Trash Removal

Trash will be removed from the restoration areas by hand during maintenance visits. Trash
consists of all man-made materials, equipment, or debris dumped, thrown, washed, blown, and
left within the restoration areas. Trash and inorganic debris washed or blown onto the restoration
sites will be removed regularly. Deadwood and leaf litter of trees and shrubs will not be
removed. Downed logs and leaf litter provide valuable micro-habitats for invertebrates, reptiles,
small mammals, and birds. In addition, the decomposition of deadwood and leaf litter is essential
for the replenishment of soil nutrients and minerals.

514 Supplemental Watering

The restoration areas will not be irrigated. However, supplemental watering via a water truck or
other form may be necessary to promote plant survival during the drier parts of the year,
primarily the summer months, as plants are becoming established. The need for supplemental
watering is not expected to extend beyond the first year of the restoration program. Supplemental
watering, if necessary, will be recommended by the Habitat Restoration Specialist.

5.1.5 Fencing and Signage

No public access will be allowed to the restoration sites. The sites will be fenced at high-
visibility locations near access roads and posted with signage indicating the presence of
sensitive resource areas. Temporary fencing will remain in place and be maintained by the
Restoration Contractor through the first growing season. The temporary fencing and signage
would be removed after the first growing season, or when the sites are adequately established
as judged by the Habitat Restoration Specialist.
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6.0 PERFORMANCE STANDARDS AND MONITORING

REQUIREMENTS
6.1 Performance Standards
6.1.1 Re-establishment Areas

Performance standards for the re-establishment areas (temporary and permanent) include plant
species cover and composition, as well as a conditional assessment used to evaluate if the
functions and services have been fully restored. Specific performance goals are described below.

6.1.1.1 Vegetative Cover and Composition Performance Goals

Performance goals will be used to help assess the annual progress of the restoration areas and are
regarded as interim project objectives designed to achieve the final goals. Fulfillment of these
criteria will indicate that the restoration areas are progressing toward achievement of the long-
term goals of the TIRP. If restoration efforts fail to meet the performance goals listed in any one
year, the Habitat Restoration Specialist will recommend remedial actions to be implemented
(supplemental planting, seeding, transplanting, changes to cultural practices, etc.) that will
enhance the vegetation communities to a level in conformance with these standards.

Vegetative cover goals are based on the existing vegetation communities in similar habitat types on
the Project site, which were mapped according to the Manual of California Vegetation
classification membership rules during the CRAM assessment fieldwork. Target percent cover
criteria for each vegetation community have been established and are included in Table 6. Beyond
that, the performance goals for vegetative cover will be based on reference data from nearby
vegetation communities of the same types. Average vegetative cover of the target vegetative
communities on site has not been measured, but will be measured either prior to implementation of
the Project or concurrently during monitoring within nearby vegetation communities of the same
types. The performance goals for vegetative cover will be to achieve the target percentages of the
average percent vegetative cover of the target vegetation communities (Table 7).

Table 6
Target Percent Vegetative Cover Criteria

Vegetation Community Target Percent Vegetative Cover*
Classification Classification Membership Rules** Year 3 Year 5
Cattail Marsh Cattails 250% relative cover 260% 290%
Common Reed Marsh Common reed =2% absolute cover; 250% 280%
=50% relative cover
lodine Bush Scrub lodine bush =2% absolute cover 240% 270%
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Table 6
Target Percent Vegetative Cover Criteria

Vegetation Community Target Percent Vegetative Cover*
Classification Classification Membership Rules™* Year 3 Year 5
Quailbush Scrub Quailbush >50% relative cover 240% 270%
Tamarisk Scrub Tamarisk 23% absolute cover; 260% =50% 280%
relative cover
Tamarisk Woodland Tamarisk =60% relative cover 250% 280%

*Target percent vegetative cover goals will be based on reference data from on site or adjacent vegetation communities of the same types and
will be calculated by multiplying the average cover by the percentage goals. For example, if on-site cattail marsh has an average vegetative
cover of 95% as measured with reference transects, the target percent vegetative cover goal will be to achieve at least 90% of this value, or
85.5% vegetative cover.

**Classification membership rules are taken from the Manual of California Vegetation (Sawyer et al. 2009), which was used to classify
vegetation communities within the Project area.

For tamarisk woodland, the performance goal also includes development of a tree canopy that
exceeds 6 feet in height, which is how tamarisk scrub was distinguished from tamarisk woodland
during the vegetation mapping of the Project area.

6.1.1.2 Functions and Services Goals

A conditional assessment using CRAM was conducted at the site prior to Project
implementation to measure baseline conditions, and an attempt to forecast anticipated CRAM
score changes resulting from the implementation of the Project was outlined in the CRAM
Report (DWR and DFW 2012; also included as Appendix A). The goal of the TIRP is to
replace impacted habitat with similar habitat having equivalent or greater functions and
services. Based on a comparison of the baseline CRAM and the forecast CRAM, target CRAM
scores were established and are included in Tables 7 and 8. These scores represent the
predicted conditions for the site and location in the watershed after implementation of the SCH
Project. In terms of ecological functions of the restoration areas for the riverine class of
jurisdictional areas, success of the restoration program will be based on achieving attribute
scores at least equivalent to the existing scores by the end of the 5-year maintenance and
monitoring period (Table 7). For the lacustrine class of jurisdictional areas, success of the
restoration program will be based on achieving attribute scores at least equivalent to the
predicted scores by the end of the 5-year maintenance and monitoring period (Table 8). The
justification for tolerating slightly lower attribute scores for the lacustrine class is that the
ponds and associated shorelines are anticipated to provide much higher biologic functions and
services (including functions and services specific to wildlife not measured by CRAM) for the
common and special-status wildlife species discussed in Section 3.4 of the DEIR/EIS
compared to the current condition or future condition absent the SCH Project.
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Table 7

Predicted and Target CRAM Attribute Scores of the Re-establishment Areas

Attribute

Buffer and Landscape
Context

Hydrology

Physical Structure

Biotic Structure

for the Riverine Wetland Class

Metric/Submetric
Landscape Connectivity
Buffer Submetric A: Percent of AA with Buffer
Buffer Submetric B: Average Buffer Width
Buffer Submetric C: Buffer Condition
Water Source
Hydroperiod or Channel Stability
Hydrologic Connectivity
Structural Patch Richness
Topographic Complexity
Plant Community Submetric A: Number of Plant
Layers Present

Plant Community Submetric B: Number of Co-
dominant Species

Plant Community Submetric C: Percent Invasion
Horizontal Interspersion and Zonation
Vertical Biotic Structure

Overall AA Score

Table 8

CRAM Scores Based on Re-
establishment Design

Existing  Predicted

Attribute  Attribute Target
Score Score Attribute Score
82.5 84.3 282.5
66.7 71.4 >66.7
32.8 33.3 232.8
40.3 39.6 239.6
56.0 57.2 256.0

Predicted and Target CRAM Attribute Scores of the Re-establishment Areas

Attribute

Buffer and Landscape
Context

for the Lacustrine Wetland Class

Metric/Submetric
Landscape Connectivity
Buffer Submetric A: Percent of AA with Buffer
Buffer Submetric B: Average Buffer Width
Buffer Submetric C: Buffer Condition

61

CRAM Scores Based on Re-
establishment Design

Existing  Predicted

Attribute  Attribute Target
Score Score Attribute Score

84.3 82.3 282.3
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Table 8
Predicted and Target CRAM Attribute Scores of the Re-establishment Areas
for the Lacustrine Wetland Class

CRAM Scores Based on Re-
establishment Design

Existing  Predicted

Attribute  Attribute Target
Attribute Metric/Submetric Score Score  Attribute Score
Hydrology Water Source 68.8 66.7 =66.7
Hydroperiod or Channel Stability
Hydrologic Connectivity
Physical Structure Structural Patch Richness 31.3 25.0 225.0
Topographic Complexity
Biotic Structure Plant Community Submetric A: Number of Plant 50.8 445 244.5
Layers Present
Plant Community Submetric B: Number of Co-
dominant Species
Plant Community Submetric C: Percent Invasion
Horizontal Interspersion and Zonation
Vertical Biotic Structure
Overall AA Score 60.0 55.0 255.0

6.2 Monitoring Plan

To ensure that the Restoration Project meets Project goals, a 5-year monitoring period will be
implemented. A combination of monitoring methods are important to ensure that the Project
reaches the Project goals. Monitoring will consist of construction/installation monitoring,
monitoring during the establishment period, and monitoring during the 5-year maintenance period.
The Project site will be monitored by the Habitat Restoration Specialist, who will then make
recommendations to the Restoration Contractor to perform maintenance tasks necessary to keep
the Project site in compliance with Project goals.

6.2.1 Construction/Installation Monitoring

The Habitat Restoration Specialist will make regular site visits during Project implementation of
re-establishment work. The Habitat Restoration Specialist will also review activities for
conformance to this plan, environmental permit conditions, and the requirements of contract
plans and specifications. Each site observation visit will be documented in an observation report.
Photo-documentation of site conditions will be conducted during each site visit.
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6.2.2 120-Day Plant Establishment Period and Monitoring

Upon successful completion of installation (e.g., completion of plant and seed installation),
the 5-year long-term monitoring phase will begin. During the first 120 days of the long-term
monitoring period, plants and seedlings will be monitored for health and vigor. Should any of
the container plants die during the 120-day plant establishment period, they should be
replaced in-kind at the expense of the Restoration Contractor to 100% of the original
quantities, at the recommendation of the Habitat Restoration Specialist. If the Habitat
Restoration Specialist determines that some species are dying because they are not suitable
for site conditions, substitute species may be recommended.

The Habitat Restoration Specialist will perform monthly monitoring during the 120-day plant
establishment period and will make recommendations to the Restoration Contractor to ensure
conformance with the 120-day plant establishment requirements.

6.2.3 5-Year Monitoring Period and Methods

The Habitat Restoration Specialist will perform monitoring of the restoration areas regularly
throughout the duration of the Project. Frequency of monitoring after the 120-day establishment
period shall be at least bimonthly during years one and two and at least quarterly thereafter. Both
horticultural (qualitative) monitoring and biological (quantitative) monitoring will be conducted
at the re-establishment areas. Additionally, functions and services will be evaluated with a
conditional assessment. On an annual basis, the Habitat Restoration Specialist will provide a
complete summary of results of the monitoring activities completed in the prior year period.

After each site visit by the Habitat Restoration Specialist, a site observation report will be provided
to the involved parties. The site observation report will include a description of the Project status,
site conditions, and any maintenance recommendations or remedial actions. In addition, fixed
photo points, with the location to be determined in the 120-day installation report, will be
documented annually and will be included in the site observation report.

6.2.3.1 Qualitative Monitoring

Data on native vegetation cover, weed presence, and site progress will be collected during
monitoring visits to be used in the annual monitoring report. Qualitative monitoring will be
conducted to assess plant vigor and development, seedling recruitment from native seed
application and natural sources, soil moisture content, presence/absence of plant pests or
diseases, erosion and/or drainage conditions on site, presence/absence of non-target plant
species, trash or debris accumulation, wildlife presence/absence, and Project fencing. All
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qualitative monitoring visits to the restoration areas will be documented with a monitoring
report, which will be forwarded to the Restoration Contractor and other involved parties. Any
Project deficiencies will be noted in the monitoring report, with accompanying recommendations
for maintenance or remedial actions.

6.2.3.2 Quantitative Monitoring

Quantitative monitoring will be conducted to determine cover and composition of the
developing plant communities.

Quantitative monitoring will be conducted by establishing permanent vegetation transects
within the restoration areas at random locations at the end of year one. These transects will
be used to help determine achievement of the yearly performance standards and compliance
with Project goals, and a permanent photo-documentation station will be established along
each transect to record the progress of the restoration site and graphically record plant
establishment over the 5-year period.

Transects will be sampled using the point-intercept method. A transect tape will be run between
two posts, and vegetative intercept line will be visually projected above and below the tape at
every half-meter mark. Transects may vary in length based on location and size of the individual
restoration area, but they will generally be 25 or 50 meters in length. Transects will be placed in
each vegetation community that is being restored at a ratio of approximately one transect per 5
acres of restoration area. Transect data collection should occur in the spring or early summer
during the growing season for the majority of the target species. Each herb, shrub, or tree that
intercepts the projected line will be recorded by species. In addition, all plant species present
within the 5-meter-wide “species richness” portion of each transect will be recorded by species.
All data will be used to determine total percent plant cover, percent native cover, percent non-
native cover, and overall species richness. Quantitative monitoring will be conducted once
annually beginning in year one and extending through year five of the Restoration Project. The
Habitat Restoration Specialist will establish transect locations.

6.2.3.3 Conditional Assessment Monitoring

The Habitat Restoration Specialist will evaluate the restoration area functions and services using
a standardized CRAM analysis (or comparable approved method). A CRAM analysis of the
restoration areas will be conducted twice: once in the third year, and again at the end of the 5-
year maintenance and monitoring program. The purpose of the CRAM assessment in the second
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or third year is to determine if any remedial measures need to be implemented, and the purpose
of the assessment in year five is to determine if the Project met the goals.

A CRAM analysis was conducted at the site prior to Project implementation, and an attempt to
forecast anticipated CRAM score changes resulting from the Project implementation was
described in the CRAM Report (DWR and DFW 2012; also included as Appendix A). The
locations of future assessment areas were placed in areas thought to be appropriate based on
the anticipated Project design. However, these assessment area locations my need to be
relocated to vegetated areas based on actual post-Project conditions.

6.2.4 Monitoring Schedule
A preliminary monitoring schedule is shown in Table 9.

Table 9
Preliminary Monitoring Schedule

Year Frequency Annual Report
1 Monthly during 120-day plant establishment period; every other month thereafter November
2 Every other month November
3 Quarterly November
4 Quarterly November
5 Quarterly November

6.2.5 Reporting

Reporting will be conducted on a regular and milestone basis to document the status and
condition of the restoration areas.

6.2.5.1 Annual Monitoring Reports

Annual monitoring reports will be submitted to the involved parties (i.e. Applicant and
regulatory agencies) during the 5-year maintenance and monitoring period of the Restoration
Project. Annual reports outlining the results of the vegetation community monitoring will be
submitted in the first month of each calendar year. The monitoring reports will describe the
existing conditions of the project areas derived from qualitative field observations and
quantitative vegetation data collection. The reports will provide a comparison of annual success
criteria with field conditions, identify all shortcomings of the Project, and recommend remedial
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measures necessary for the successful completion of the Restoration Project. Each yearly report
will provide a summary of the accumulated data. Annual reports will also include the following:

e A list of names, titles, and companies of persons who prepared the annual report and
participated in monitoring activities;

e A copy of the resource agency permits, special conditions, and subsequent letters
of modification;

e Photographs from fixed locations and map showing location of photo points;
¢ (Quantitative data from transect measurements within the restoration areas;

e Results of the CRAM analysis in the years that a functional assessment is conducted
(e.g., year three and year five).

6.2.5.2 Agency Notification at End of Monitoring Period

Notification will be submitted to the regulatory agencies upon submitting the annual report for
the final year that the 5-year monitoring period is complete. If the Restoration Project is
meeting established performance goals, the Project proponent will request acceptance of the
site and release from the permit conditions.

6.2.5.3 Restoration Completion
6.2.6 Remedial Measures

If the Restoration Project is not meeting established performance goals, an analysis of the
shortcomings will be provided in the final, fifth year monitoring report and a resolution will
be proposed. Measures to improve the conditions of the restored habitat could include
additional planting, seeding, weed control, and/or maintenance and monitoring until the
performance standards have been met or the regulatory agencies have agreed that the
restoration program is complete.

6.2.6.1 Regulatory Agency Confirmation

Following receipt of the notification of completion, the regulatory agencies may request a site
visit to confirm completion of the restoration effort. Maintenance and monitoring of the
restoration sites will not cease until written (via letter or e-mail) concurrence from the regulatory
agencies is received.
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7.0 LONG-TERM MANAGEMENT
71 Site Protection Instrument

Construction Staging Areas (Restoration of Temporary Impacts) — The DFW will execute a
short-term lease agreement with the land owner (IID) for the use of specific parcels for
construction staging. This short-term lease agreement will include a description of all planned
construction activity, including storage of materials and equipment and a list/description of
activities that would be prohibited from occurring due to the potential of jeopardizing the on-
site or nearby environment, agricultural operations, or infrastructure. This lease agreement
would also include provisions for removing construction staging operations and returning the
land to its pre-staging area state, including stipulations for revegetation of previously vegetated
areas as spelled out in this TIRP. If Project components are staggered during construction, the
construction staging lease may be written in a stepwise manner, or individual short-term leases
could be executed coincidently with the planning of each construction area. Regardless of the
ultimate format, the lease will include a provision that any vegetated areas (whether they’ve
been revegetated as a result of previous construction activity or have yet to be impacted by
construction activity) that are impacted by construction staging would be revegetated per the
guidance in this TIRP.

7.2 Long-Term Management

The primary focus of this TIRP is on the successful re-establishment of comparable habitat that
will be impacted by the Project. Overall management goals of the mitigation program are
designed to manage the mitigation sites such that none of the intended functions and values of
the sites are lost over time, and so that the presence of habitats and native wildlife species are
conserved. The Project Applicant is a government entity, and will be responsible for ensuring
long-term management of the re-establishment areas. It is unlikely that the mitigation areas will
require extensive management, as the target communities are consistent with the surrounding
environment. However, the sites may require periodic management activities to ensure they
continue to provide the intended wildlife function.

Long-term management activities will be determined by annual qualitative monitoring to
ensure habitat remains viable as wildlife habitat and generally consistent with the goals of this
TIRP. Management activities would occur on an as-needed basis and would include items such
as trash removal, potential replanting/reseeding, signage repairs and/or minor hydrological
manipulations to retain flow patterns.
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7.3 Adaptive Management

Adaptive management will be implemented in the event of unforeseen or unpredictable
circumstances. Due to the complexity and dynamic nature of ecosystems, and anticipation of
unexpected events or outcomes, a flexible resource management plan is desirable.

For purposes of this TIRP, adaptive management is defined as a flexible, iterative approach to
the long-term management of biological resources that is directed over time by the results of
ongoing monitoring activities and direct observation of environmental stressors that are
producing adverse results within the mitigation areas. Adaptive management will include the
utilization of regular qualitative assessments and rapid qualitative assessment data gathered in
the field prior to and during the mitigation effort to assess the health and vigor of vegetation
communities within the mitigation areas. Rigorous and consistent monitoring is key to effective
adaptive management to ensure that the decisions regarding future management are based on
accurate assessments of the status of the resources being managed. Following an event that
causes damage to all or part of a mitigation area, the data will be used in part to drive
management considerations for repair of the damaged areas.

It is the intent of the adaptive management strategy in this TIRP to intervene only as necessary to
help ensure the conservation of the functions and values of the mitigation sites and the
conservation of target vegetation communities and individual species within the mitigation sites.
Remedial measures will only be implemented if it is determined, in consultation between the
Applicant, the Habitat Restoration Specialist, and the resource agency personnel, that there is a
risk to the persistence of the functions and values, vegetation, or native species on site.
Achieving the key goals of mitigation completion and establishment of self-sustaining target
vegetation communities will be the focus of adaptive management decisions. Individual
environmental stressors are discussed below, along with an anticipated range of management
responses to correct damage that may occur to the mitigation areas.

In addition to the dynamic nature of ecosystems discussed above, the area surrounding the
mitigation sites will be subject to changes associated with the proposed pond development and
anticipated receding sea. These changes may result in unanticipated consequences that may need
to be addressed. Therefore, the approach of the mitigation program may be altered to respond to
changed conditions and to better ensure the persistence of the intended functions and values of
the habitats within the mitigation site. Any substantial deviations from the approved CWMMP
shall be approved by the resource agencies prior to implementation of new programs.
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7.31 Herbivory

Some grazing and browsing by native mammals is expected to occur within the mitigation areas.
The plant palettes for each vegetation community have been designed to accommodate a moderate
level of plant browsing. If browse levels should become elevated (i.e., if significant plant mortality
and cover reduction occurs) as indicated by qualitative or quantitative monitoring of the mitigation
site, remedial measures may be recommended. Remedial planting or seeding may be necessary
depending upon the stage of the mitigation effort.

7.3.2 Flooding

Flooding is anticipated to occur annually within mitigation areas. Flooding may periodically
reduce overall plant cover within active stream channels, and may cause a change in flow
patterns resulting from scour and sedimentation during flood events. If monitoring of the
mitigation sites indicates that alterations resulting from floods may threaten achievement of the
goals of the TIRP, sediment control and flow manipulations may be recommended, as
approved by the resource agencies. Remedial recommendations may also include additional
planting or seeding. Additional mulch, cuttings, or container plants may be placed in strategic
areas to address changed flow characteristics of the stream channels.

7.3.3 Drought

Seasonal drought is a normal annual cycle in southern California, and all plant palettes have been
designed with drought-tolerant plant species that are capable of withstanding seasonal
fluctuations in available moisture. However, an extended drought could potentially occur,
including low seasonal rainfall and prolonged high temperatures that may negatively affect the
mitigation areas (e.g., lower vegetative cover, higher plant mortality, increased potential for pest
infestations on site, etc.). While established plants are expected to tolerate typical drought cycles,
supplemental watering may be necessary to address drought stress during the early phases of the
mitigation program while plants are still young.

7.4 Financial Assurances

The Applicant is a government entity, and the financial assurance (FA) for the mitigation efforts
can be waived at the discretion of the Project Manager. The restoration efforts described above
are conservation measures proposed by the Applicant to be implemented as part of the project,
and is not compensatory mitigation, therefore no financial assurance is required.
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1.0 INTRODUCTION

This document presents the results of an assessment of the baseline ecological conditions and the
predicted post-project conditions of the vegetated wetland and riparian resources at the proposed
Salton Sea Species Conservation Habitat Project (SCH Project or Project) (Figures 1 and 2). The
State of California and Federal agencies that comprise the California Wetlands Monitoring
Workgroup' are promoting the use of rapid assessment methods as a core tool to evaluate
wetland resource condition. Dudek evaluated the ecological condition of the Project area
utilizing the California Rapid Assessment Method (CRAM; Collins et. al. 2008), which is the
most widely used wetland rapid assessment method in the state (www.cramwetlands.org).

The proposed SCH Project, including staging areas, will alter up to approximately 3,991 acres of
waters of the United States/state and up to approximately 14 acres of California Department of
Fish and Game (DFG)-only jurisdictional areas (total of 4,005 acres combined).The purpose of
the SCH Project is to develop a range of aquatic habitats that will support fish and wildlife
species dependent on the Salton Sea through the creation of shallow ponds and associated
infrastructure at the southern end of the sea. A complete description of the proposed Project is
included in the applications to the DFG, Section 1602 Streambed Alteration Agreement (Dudek
2012a); U.S. Army Corps of Engineers (Corps), Individual Permit (Dudek 2012b); and Regional
Water Quality Control Board (RWQCB), 401 Water Quality Certification; as well as the SCH
Project’s Environmental Impact Statement/Environmental Impact Report (EIS/EIR) as prepared
by the Corps and the Natural Resources Agency dated August 2011 (Corps and Natural
Resources Agency 2011). Although the proposed Project would impact waters and wetlands
under the jurisdiction of the RWQCB, Corps, and DFG, the outcome of the Project is the
maintenance and preservation of 1,784 acres of waters of the United States/state that under the
No Project Alternative would be converted into non-jurisdictional uplands as the Sea recedes.

Creation of the proposed Project is necessary to provide a measure against the loss of fish and
wildlife habitat. The Project will be subject to the best management practices outlined in Section
2.4.7 of the EIS/EIR that avoid and minimize impacts to special-status species. The ponds
created by the Project would have substantial benefits to water quality, wildlife habitat, and
special-status wildlife species, within jurisdictional areas, and therefore are considered self-
mitigating. The Project will also include restoration of plant communities removed in order to
establish berms, sedimentation basins, and other non-jurisdictional features; restoration will be
completed at a minimum ratio of 1:1 for temporary impacts and permanent impacts to non-native

" The California Wetlands Monitoring Workgroup is a subcommittee of the California Water Quality Monitoring
Council (Senate Bill 1070).
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plant communities (i.e., tamarisk woodland or scrub) and 3:1 for permanent impacts to native
plant communities.

To evaluate the ecological condition of the vegetated resources that would be affected by the
proposed Project, Dudek conducted assessments within agricultural drainages leading to the Sea,
the New River, and along the southern shore line of the Salton Sea. A total of 12 Assessment
Areas (AAs) were evaluated, including 8 riverine and 4 lacustrine. The functional assessment
was completed using the most recent version of CRAM, version 5.0.2 (Collins et al. 2008). Upon
completion of the proposed SCH Project, the baseline data collected during this assessment will
be used as comparative data to evaluate the habitat restoration areas associated with the SCH
Project relative to Project goals.

1.1 California Rapid Assessment Method (CRAM)

The CRAM was developed as a rapid, scientifically defensible, and repeatable assessment
methodology that can be used routinely to assess and monitor the condition of wetlands and
riparian habitats. The assessment method is a diagnostic tool that can be used to assess the
condition of a wetland or riparian site using visual indicators in the field. CRAM identifies six
major wetland classes (or types), four of which have sub-types: riverine (confined and non-
confined); depressional (individual vernal pools, vernal pool systems, and other depressional
wetlands); estuarine (perennial saline, perennial non-saline, and seasonal); playas; slope wetland
(seeps and springs, and wet meadows); and lacustrine. AAs are established within each wetland
class separately and can represent a portion or encompass the entire wetland community. Each
wetland class has a particular set of narrative descriptions that are used to assist in scoring an
established AA. Visual indicators are used to choose the best-fit description of habitat condition for
a variety of metrics/submetrics within four universal attributes: Buffer and Landscape Context,
Hydrology, Physical Structure, and Biotic Structure. Table 1 presents the attributes and
metrics/submetrics developed for CRAM that reflect the common, visible characteristics of all
wetlands in all regions of California, based on the conceptual models of wetland form and function
(Collins et al. 2008). Appendix A contains descriptions of each metric/submetric.
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Table 1
CRAM Attributes and Metrics
Attributes Metrics
Landscape Connectivity
Submetric A: Percent of AA with Buffer
Buffer Submetric B: Average Buffer Width
Submetric C: Buffer Condition

Buffer and Landscape Context

Water Source
Hydrology Hydroperiod or Channel Stability
Hydrologic Connectivity
. Structural Patch Richness
Physical . .
Topographic Complexity
Submetric A: Number of Plant Layers Present or
. Native Species Richness (vernal pools only)
Structure Plant Community Submetric B: Number of Co-Dominant Species
Biotic

Submetric C: Percent Invasion
Horizontal Interspersion and Zonation
Vertical Biotic Structure

Source: Collins et al. 2008.

Letter scores ranging from A to D are assigned to each metric/submetric to reflect alternative
states of function. For each metric/submetric, the letter score is converted into the corresponding
numeric score: A=12, B=9, C=6, and D=3. The metric/submetric scores are combined to
calculate an attribute score, and the attribute scores are combined to calculate an overall AA
score. The attribute scores and overall AA scores have a maximum value of 100 and a minimum
value of 25. The scores are intended to represent the condition of an AA relative to its best
possible condition. CRAM also provides guidelines for identifying the stressors that might
account for any low site scores.

CRAM is supported by a website (www.cramwetlands.org) that provides access to an electronic
version of the entire manual and training materials. The website also contains downloadable
CRAM software and access to the CRAM database, which can be used to upload, view, and
retrieve statewide CRAM results.

1.2 Goals of the Assessment

The purpose of the SCH Project is to restore shallow water habitat lost due to the Salton Sea’s
increasing salinity and reduced surface area as the Sea recedes. The purpose of this assessment is
to determine the functional condition of vegetated resources within the SCH Project area prior to
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implementation of the proposed Project relative to anticipated functional condition of restored
vegetated resources. This assessment will be used as a tool to compare the ecological baseline
conditions of the vegetated resources with the post-Project conditions during the monitoring
program for the habitat restoration areas.

The three primary goals of this assessment include:

e Assess vegetated jurisdictional resources conditions and identify related stressors;

e Compare existing vegetated jurisdictional resources conditions within the SCH Project
area to post-Project conditions; and

e Support the development of a Project-specific restoration and monitoring plan.
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2.0 PROJECT AREA DESCRIPTION
2.1 Project Location

The Project site is located at the southern end of the Salton Sea, near the mouth of the New
River, in Imperial County, California (Figures 1 and 2). The Project is partially located within
the Sonny Bono Salton Sea National Wildlife Refuge. The SCH Project is approximately 4,064
acres, which includes 295 acres for six potential staging areas. The study area lies within the
Westmorland West and Obsidian Butte 7.5-minute quadrangles. The SCH Project site is located
within Township 12 South, Range 12 East, and Sections 13 and 14 and 23 to 29 as mapped by
the U.S. Geological Survey (USGS).

2.2 Watersheds

The SCH Project is located within the Salton Sea and Imperial Hydrologic Units, which are part of
the Colorado River Basin Hydrologic Region. The majority of water that flows into the Salton Sea
is runoff from the Whitewater, New, and Alamo rivers, as well as several small tributaries. The
proposed Project includes a portion of the Salton Sea, the New River, and 24 agricultural drainages
that carry Colorado River water.

2.3 Soils

The U.S. Department of Agriculture—Natural Resources Conservation Service Web Soil Survey
indicates 10 soil types within the Project site (USDA-NRCS 2009). A substantial portion of the
study area is mapped as water. The soil types indicated in the soil survey include:

e Fluvaquents, saline;

e Holtville silty clay, wet;

e Imperial silty clay, wet;

e Imperial-Glenbar silty clay loams, wet, 0 to 2 percent slopes;

e Indio lam, wet;

e Indio-vint complex;

e Meloland very fine sandy loam, wet;

e Meloland and Holtville loams, wet;

e Rositas fine sand, wet, 0 to 2 percent slopes; and

e Vint loamy very fine sand, wet.
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24 Vegetation

The Salton Sea Ecosystem Restoration Program Final Programmatic Environmental Impact
Report (Natural Resources Agency 2007) provides general information about vegetation around
the Salton Sea. Additional data sources for the Project area included geographic information
system (GIS) files from the Redlands Institute at the University of Redlands (1999), vegetation
mapping completed for Imperial Irrigation District (2007), 6-inch resolution aerial photographs
(Southern California Association of Governments and California Department of Transportation
2008), and site visits conducted on April 29 and November 16 through 18, 2011. The biological
resources section of the EIS/EIR (Section 3.4) describes the vegetation within all of the
alternatives considered. The vegetation communities located within Alternative 3, the SCH
Project area, include agriculture, common reed marsh, disturbed/developed, drainage ditch,
mudflat, open water, tamarisk scrub, and tamarisk woodland. Additional observations of existing
vegetation communities were recorded by Chambers Group (2012) during the wetlands
delineation of the SCH Project area and Dudek during the CRAM in November 2011, including
identification of cattail marsh, iodine bush scrub, and quailbush scrub. Due to fluctuations of the
sea level within the SCH Project area, the vegetation communities on the sea shore and
associated acreages may change drastically within a year’s time. Therefore, acreages included in
Table 2 provide a description of the relative extent and distribution for each community during
the time when the latest surveys were conducted.
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Subtype
Common Reed Marsh

Cattail Marsh

Tamarisk Woodland

Tamarisk Scrub

Drainage Ditch

Mudflat

Open Water
Disturbed/Developed
Agriculture

lodine Bush Scrub

Quailbush Scrub

Table 2
Vegetation Communities and Land Cover Types within the SCH Project Site

Acres in the Study

Area
12

38

42

213

13

1,296
2,230
23
40

146

12

11

Characteristics

Dominated by Phragmites australis.
Cover is generally at least 80 percent but can be as low as
20 percent. Typically occurs along waterline of major rivers.

Dominated by Typha spp. Cover is typically greater than 90
percent, but can be as low as about 20 percent. Occurs in
areas with some freshwater influence.

Dominated by Tamarix spp. Vegetation is generally over 6
feet and forms a continuous stand.

Width or individually mapped areas of at least 20 feet.
Cover is generally 90 percent or greater.

Dominated by Tamarix spp. Vegetation is less than 6 feet
tall or made up of widely spaced individual trees. Cover is
generally less than 90 percent or less than 20 feet wide.

Drainage ditches and irrigation canals that are at least 12
feet wide and have earthen sides; concrete-lined ditches

are mapped with corresponding adjacent type, generally

agriculture or disturbed.

Unvegetated recently flooded areas.
Areas of standing water.
Roads and development, including feedlots.

Any type of irrigated agriculture. Common types in study
area include spinach, grass hay, and alfalfa.

Relatively open stands of iodine bush (Allenrolfea
occidentalis) that typically occur at the margins of ponds
and the Salton Sea’s shore. lodine bush scrub is generally
sparse on site. This vegetation community was mapped
according to the California Manual of Vegetation’s
membership rules, which state greater than 2 percent
absolute cover of iodine bush, and no other species with
greater or equal cover.

Recovering disturbed upland areas around facilities and
roads dominated by quail bush (Atriplex lentiformis).
Quailbush scrub is generally sparse on site, with cover
usually between 10 and 50 percent.
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3.0 METHODOLOGY

Prior to visiting the Project area, Dudek assembled background information about the
management and history of the Project area’s wetlands and waters. Background information
gathered included USGS topographic maps, National Wetland Inventory maps, road maps, soil
maps, aerial photography, and Project-specific information from the Jurisdictional Delineation
Report for the Salton Sea Species Conservation Habitat Project (Chambers Group Inc. 2012).

The CRAM methodology allows for assessment of vegetated areas with at least 5 percent plant
cover. Thus, much of the Project area composed of open water and mud flats could not be
assessed using CRAM. The functions and services of areas not assessed using CRAM will be
evaluated qualitatively in the Habitat Mitigation and Monitoring Plan (HMMP; DWR and DFG
2012). The vegetated portion of the study area that could be assessed using CRAM is
approximately 462 acres of the total Project area (11 percent).

Each AA and associated wetlands or waters were classified according to the definitions
presented in the CRAM User’s Manual, version 5.0.2 (Collins et al. 2008; see Section 1.1). The
wetlands or waters were classified based on their general ecological character and first-hand
knowledge of biologists who previously assessed the property. Dudek determined the boundary
and estimated size of each AA. The AAs included the appropriate portion of each wetlands or
waters for assessment using CRAM. Each AA consisted of only one wetland class with enough
hydrologic and ecological integrity that could allow detection of changes in the condition of the
AA due to identified stressors or management actions apart from natural disturbances or other
sources of variability in wetland condition.

During the initial office assessment, background information was collected for each potential AA
location and base maps were prepared to evaluate the AAs relative to the surrounding land
cover/use. Preliminary scores were developed for some metrics based on the information
gathered and recorded in the appropriate datasheets (Appendices B through D).

Following the background analysis, site visits were conducted on August 18 and November 15
through 17, 2011, by Dudek biologists Andrew Thomson, Stu Fraser, Chris Oesch, Doug
Gettinger, Katie Dayton, and Patricia Schuyler. The field portion of the CRAM assessment
consisted of finding and confirming the boundaries of the AAs, and scoring the AAs based on
the condition metrics and stressor checklist. All relevant CRAM datasheets were completed
according to the CRAM User’s Manual (Collins et al. 2008).
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4.0 RESULTS
4.1 Classification of AAs within the SCH Project Area

Three wetland classification sub-types as defined in CRAM were identified within the Project
area: riverine (confined), riverine (non-confined), and lacustrine.

Riverine wetlands consist of a channel and its active floodplain plus any portion of the adjacent
riparian areas that are likely to be strongly linked to the channel or floodplain through bank
stabilization and allochthanous® inputs. Riverine wetlands can be further classified as confined or
non-confined based on the ratio of valley width to channel width. Non-confined riverine systems are
characterized by valley widths that are at least twice the average bankfull width of the channel before
encountering a hillside, terrace, or other feature that prevents further migration. For this Project,
riverine wetlands that were classified as confined were done so because of the presence of levees
along the riverine system margins.

Riverine AAs extend landward from the backshore of the floodplain,’® as defined by CRAM, to
include the adjacent riparian area that probably accounts for bank stabilization and most of the
direct allochthanous inputs of leaves, limbs, insects, etc. into the channel including its CRAM-
defined floodplain.

Lacustrine systems are lentic water bodies that usually exceed 8 hectares in total area during the
dry season and that usually have a maximum dry season depth of at least 2 meters. They are
deeper and larger than depressional wetlands or vernal pools or playas. Some lacustrine systems
are separated from estuarine or marine systems by barrier beaches, dunes, or other natural or
artificial barriers that are occasionally but irregularly breached. Some of these coastal lacustrine
systems are locally referred to as lagoons. Here they are regarded as lacustrine systems because
they resemble other lacustrine systems based on CRAM attributes and metrics.

A total of eight riverine AAs and four lacustrine AAs were established for assessment. Figure 3A
provides an index and legend for the locations of the AAs throughout the Project area. Figures 3B
through 3M show individual AAs and vegetation communities associated with each area.
Representative photos are contained in Figures 4 through 15. The quantity of AAs established for
assessment was determined during fieldwork data collection using the CRAM guidelines for
projects with multiple AAs. The process involved averaging the first two overall AA scores and
then comparing the average to the overall AA score of the third AA. If the third AA was less than
15 percent different from the average of the first two, then the wetland type was considered to be
adequately sampled. For riverine AAs, the third AA was within 15 percent, but a fourth AA was
added to ensure that the full range of conditions was sampled. For lacustrine AAs, the third AA

? External source of energy for a stream.
3 The bench or broader flat area of a fluvial channel that corresponds to the height of the bankfull flow.
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was close to 15 percent different from the average of the first two. Thus, a fourth lacustrine AA
was added to the assessment, which was within the 15-percent range of the average of the first
three AAs.

All riverine areas within the Project area were assigned an AA boundary based on the AA
parameters in CRAM. Two sampling frames were developed, including one for riverine wetlands
along the New River and another for riverine wetlands along agricultural drainages. Four AAs
were selected randomly from each of the two sampling frames for field assessment. The same
process was developed for lacustrine; however, upon field analysis, it was determined that much of
the lacustrine Sea shore was not vegetated and could not be evaluated with CRAM. Therefore,
AAs for lacustrine were reestablished based on the vegetated portions of the Sea shore in a
stratified random procedure. These lacustrine AAs were spread geographically across the Project
area in order to ensure that the range of conditions was evaluated.

4.2 CRAM Scores

The AAs within the SCH Project area were analyzed for a suite of variables that pertain to
common attributes that riverine and lacustrine systems are expected to perform. The fieldwork
consisted of locating and confirming the boundaries of each AA, and scoring the AAs based on
the condition metrics and stressor checklist contained in Volume 2 of the CRAM v.5.

As previously introduced, each of the 14 metrics/submetrics evaluates a specific indicator of
functional condition. Comparisons can be made at the metric/submetric score level where
distinctions among the scores are the clearest. Appendix B presents a summary of the scores for
all 14 metrics/submetrics used in the assessment for the AAs. The remainder of this section
presents a summary of the results contained in the CRAM data sheets (Appendices C and D).

4.21 Riverine

The New River AAs are numbered 1 to 4 and the agricultural drainages are numbered 5 to 8. In
general, the riverine AAs trended toward higher CRAM scores in the Buffer and Landscape
Context, medium scores in the Hydrology categories, and low to medium scores in the Physical
Structure and Biotic Structure.

Buffer and Landscape Connectivity: The riverine AAs scored between 55.9 and 93.4 for buffer
and landscape connectivity. The lowest score was associated with RIV-08 and the highest score
was associated with RIV-05, both associated with agricultural drainages. The remainder of the
AAs scored between 73.3 and 93.4, with a combined average of 82.5 (average of 81.0 for the New
River and 84.0 for the agricultural drainages).
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FIGURE 4
Lacustrine Assessment Area L1 - Photos
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FIGURE 5
Lacustrine Assessment Area L2 - Photos
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FIGURE 6
Lacustrine Assessment Area L3 - Photos
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FIGURE 7
Lacustrine Assessment Area L4 - Photos
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FIGURE 8
Riverine Assessment Area R1 - Photos
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FIGURE 9
Riverine Assessment Area R2 - Photos
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FIGURE 10
Riverine Assessment Area R3 - Photos
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FIGURE 11
Riverine Assessment Area R4 - Photos
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FIGURE 12
Riverine Assessment Area R5 - Photos
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FIGURE 13
Riverine Assessment Area R6 - Photos
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FIGURE 14
Riverine Assessment Area R7 - Photos
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FIGURE 15
Riverine Assessment Area R8 - Photos
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Hydrology: The riverine AAs scored between 50.0 and 83.4 in the Hydrology category, with a
combined average of 66.7 (average of 56.3 for the New River and 77.1 for the agricultural
drainages). The AAs associated with the New River scored lower than those associated with the
agricultural drainages primarily due to lower scores within the hydrologic connectivity metric for the
New River AAs.

Physical Structure: The riverine AAs scored low in the Physical Structure category, between
25.0 and 37.5, with a combined average of 32.8 (average of 28.1 for the New River and 37.5 for the
agricultural drainages). All of the AAs were similar in structure and lacked patch richness and
topographic complexity.

Biotic Structure: The Project is primarily dominated by non-native vegetation with little biotic
structural diversity, which is reflected in the scores for this category, which ranged between 27.8 to
55.6. The AAs had a combined average of 40.3 (average of 43.8 for the New River and 36.9 for the
agricultural drainages). The highest score is associated with RIV-04 and that is directly related to
the higher score recorded for vertical structure. Although the plant species within this AA was
composed of 100 percent tamarisk, it was present in three layers: medium, tall, and very tall.

Chart 1 illustrates the final attribute scores for each riverine AA investigated within the
Project area.
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Chart 1
SCH Riverine Final Attribute Scores
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Overall CRAM scores varied from 48 to 62, with RIV0S5 receiving the highest overall CRAM
score and RIV-01 receiving the lowest. Chart 2 illustrates the distribution of overall AA scores
for the riverine wetlands investigated within the Project area.

Chart 2
SCH Riverine Overall AA Scores
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4.2.2 Lacustrine

The lacustrine AAs follow the same trends as the riverine AAs, scoring higher in Buffer and
Landscape Context and Hydrology attributes than the Physical and Biotic Structure attributes.

Buffer and Landscape Connectivity: The lacustrine AAs scored between 72.9 and 93.4 for
buffer and landscape connectivity, with a combined average of 84.3. The lowest score was
associated with LAC-01 and the highest score was associated with LAC-03.

Hydrology: Three of the lacustrine AAs scored 66.7 in the Hydrology category while one, LAC-
04, scored 75.0. The hydrologic connectivity metric for LAC-04 scored higher that the other
lacustrine AAs, thus resulting in a higher overall score. The combined average Hydrology
attribute score was 68.8.
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Physical Structure: The lacustrine AAs scored low in the Physical Structure category, 37.5 for
LAC-01 and LAC-03 and 25.0 for LAC-02 and LAC-04. All of the AAs were similar in structure
and lacked patch richness and topographic complexity. The combined average Physical Structure
attribute score was 31.3.

Biotic Structure: The Project area is primarily dominated by non-native vegetation with little
biotic structural diversity, which is reflected in the scores for this category, which ranged
between 44.5 to 61.2. The combined average Biotic Structure attribute score was 50.8.

Chart 3 illustrates the final attribute scores for each lacustrine AA investigated within the
Project area.

Chart 3
Lacustrine Final Attribute Scores

100

93.4

90 85-4 854

80 72.9 - — 75.0

, 66.7 .
0l 667 _ 667 _

60 12— — —_ —_ .
52.8 Buffer & Landscape Context

50 +- 44.5— 44.5— — ~ Hydrology
a0 L 375 37.5 . Physical Structure

Biotic Structure

Final Attribute Score

30 + —

25.0 25.0

20 4— —_ — —

10 |- _ _ _

0 + — — — 1

LAC-01 LAC-02 LAC-03 LAC-04
Lacustrine AA

6575-07

DUDEK 70 June 2012



Draft California Rapid Assessment Method Report
Salton Sea Species Conservation Habitat Project

LAC-03 scored the highest overall CRAM score, while LAC-01 and LAC-02 scored the lowest
overall CRAM score. Overall, the scores between the four lacustrine AAs were very similar.
Chart 4 illustrates the distribution of overall lacustrine AA scores for the waters investigated
within the SCH Project study area.

Chart 4
Lacustrine Overall AA Scores
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5.0 PREDICTION OF POST-PROJECT FUNCTIONS AND SERVICES

Dudek conducted a CRAM Forecast Analysis to compare the functions and services of the
wetland and riparian habitat associated with the Salton Sea and tributary drainages between the
pre-construction condition and the forecasted post-construction condition for the SCH Project.

The purpose of the CRAM Forecast Analysis is to determine the functional condition of
wetlands within the SCH Project area relative to the baseline conditions. Dudek used the most
recent version of the CRAM (version 5.0.2) for both the Existing Conditions and Post-Project
Forecast Analysis.

Dudek evaluated the lacustrine and riparian areas in the context of the proposed design concept
for the Project. One additional AA was evaluated in the Forecast Analysis than was done for
the existing conditions CRAM (nine riverine AAs instead of eight) to add an AA into a
proposed restoration area that is currently an abandoned agricultural field. The boundaries and
conditions of the four AAs along the New River remain unchanged in the post-Project forecast.
The boundaries of the other eight AAs (four riverine and four lacustrine) had to be modified
and shifted or relocated to fit within the post-Project design (Figure 16). The AAs that were
shifted or relocated were repositioned in areas that were considered functionally similar to the
locations of the AAs in the pre-Project assessment, and are considered to represent the range of
ecological conditions within the SCH Project. Dudek reviewed the pre-Project CRAM data
sheets to ensure that the post-Project AAs were representative.

Dudek made several assumptions to conduct the Forecast Analysis. The Forecast Analysis
evaluated the site from the perspective of the functions and services expected or anticipated after
the passage of several years following Project construction to allow for the passive
reestablishment of vegetation in the Project area following the large-scale disturbances resulting
from construction. Extensive lacustrine areas are currently barren, lacking any vegetation at all,
and that condition is expected to remain following Project construction. Because of this, the
areas chosen for the post-Project AAs may or may not be locations where vegetation ultimately
develops. Additional assumptions included that the hydrologic conditions (water source) of the
drainage basin would remain essentially the same between the pre-Project condition and the
post-Project condition, and that the attributes of AAs not directly affected by the proposed
Project would remain essentially the same.
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6.0 DISCUSSION OF RESULTS
6.1 Pre-Project Baseline CRAM

In general, the CRAM analysis revealed that both the riverine AAs and the lacustrine AAs are very
similar in scoring trends, with high Buffer and Landscape Context scores, moderate Hydrology
scores, and lower Physical and Biotic Structure scores.

6.1.1 Riverine AAs

Buffer and Landscape Context: The sites chosen for the assessment typically had good Buffer
and Landscape Context attribute scores, which meant that buffers were present and there were little
to no buffer interruptions (e.g., paved roads, developments) within the 250-meter and 500-meter
study areas. Unpaved access roads were present near some of the assessment areas, but overall the
AAs had medium to high scores for Buffer and Landscape Context. Within all of the AAs, the
buffer and landscape connectivity was suitable for wildlife movement. Each of the AAs contained
a large assemblage of non-native vegetation, which resulted in a low to moderate Buffer Condition
score. The low to moderate scores for Buffer Condition was the most significant factor that
lowered the Buffer and Landscape Context attribute score for the riverine AAs. Relative to the
other attributes measured by CRAM, the Buffer and Landscape Context scored the highest.

Hydrology: The agricultural drainages and the New River are distinct in their hydrologic
characteristics, which is the primary reason that this attribute has the greatest differential in
CRAM scores compared to the other 3 attributes when comparing the New River to the
agricultural drainages. The agricultural drainages function to convey irrigation runoff from the
adjacent agricultural fields into the Sea and are primarily unnatural drainage courses. These
drainages have fluctuating, perennial flow that varies depending on the agricultural uses of the
season. The New River is a natural stream course that has been significantly altered to benefit
surrounding agricultural uses. The New River is bermed along the both margins within the
Project area to prevent flood waters from reaching the adjacent lands. The New River is also
perennial and fluctuates seasonally, although it carries a substantially larger volume of water
compared to the agricultural drainages. Consequently, the Hydrologic Connectivity metric
score was high within the AAs associated with the agricultural drainages, indicating that water
that flows through these drainages is able to flow laterally within the floodplain without
encountering hillsides, terraces, or other obstructions, whereas the hydrologic connectivity for
the New River AAs scored lower because the river is bermed on either side and is therefore
constrained to the main channel. Both the New River and the agricultural drainages were
indicative of channels approaching equilibrium with few indicators of degradation and/or
aggradation, although the relatively stable conditions are largely manufactured with periodic
management activities (e.g., dredging and berming).
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Physical Structure: The physical structure of the assessment areas are based on physical
features (e.g., structural patch types) and the topographic complexity (e.g., variety of elevational
gradients) within the waterways. Within all of the AAs, the physical structure consisted of a
mostly uniform slope with little to moderate micro-topography resulting in relatively low scores
for topographic complexity. Likewise, the drainages exhibit minimal structural patch richness
and received very low Patch Richness scores. Overall, the Physical Structure attribute received
the lowest scores of any of the CRAM attributes, which is indicative of the extensive
management of the New River, as well as unnatural conditions of the agricultural drainages.

Biotic Structure: The Biotic Structure attribute of CRAM measures the biotic structure and
architecture of living vegetation and course detritus. In CRAM, individual metrics measure the
quantity, quality, and spatial distribution of plant layers, dominant species, and plant zones. The
vegetation communities had little biotic structural diversity, both in different types and
distribution of vegetation communities and in overlap of tall, medium, and short plant layers.
Also, the majority of the AAs were either dominated or co-dominated by non-native vegetation.
These features are representative of a highly disturbed ecosystem, which was reflected in the low
Biotic Structure attribute scores for both the New River and the agricultural drainages.

6.1.2 Lacustrine AAs

Buffer and Landscape Context: Similar to the riverine AAs, the lacustrine AAs had good Buffer
and Landscape Context attribute scores, which meant that buffers were present and there were little
to no buffer interruptions (e.g., paved roads, developments) within the 250-meter and 500-meter
study areas. Other than a “B” for Landscape Connectivity for AA LAC-01, all AAs received scores
of “A” for all metrics besides Buffer Condition. Buffer Condition scored lower due to
predominance of non-native vegetation. Relative to the other attributes measured by CRAM, the
Buffer and Landscape Context scored the highest.

Hydrology: The Hydrology attribute for the lacustrine AAs scored low to moderate. The low
scores for this attribute were largely affected by low scores for the Water Source metric, which
measures the freshwater sources that affect the dry season condition. In the case of the Salton
Sea, these water sources are predominantly artificial, resulting in a low metric score. The
Hydroperiod (i.e., frequency and duration of inundation) and Hydrologic Connectivity (ability of
water to flow into or out of wetland) metrics had moderate scores. Features that affected the
Hydroperiod and Hydrologic Connectivity scores were unnatural filling or inundation and
limited lateral movement of flood waters due to constructed berms and elevated access roads.
Relative to the other three attribute scores, the average Hydrology attribute scored the second
highest after Buffer and Landscape Context.
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Physical Structure: The lacustrine AAs are on the shore of the Sea, which is often mostly
barren and relatively flat. Consequently, the physical structure characteristics within the
lacustrine AAs were minimal. For example, there are minimal structural patch types and only
minor elevational gradients along the shore. The lack of physical structure is related to the
seasonal variation in the water level of the Sea as well as the continued decline of the water
level, which leaves behind previously submerged land along the shore. Overall, the Physical
Structure attribute received the lowest scores of any of the CRAM attributes.

Biotic Structure: As described previously, the lacustrine AAs are on the shore of the Sea, which
is mostly barren. Thus, the Biotic Structure attribute scores are low. Further, there are large
swaths of the shore that could not be evaluated with CRAM because they did not support at least
5 percent cover of vegetation. Within the areas that did have at least 5 percent vegetated cover,
the biotic structural diversity was minimal. There was little overlap of plant layers, few
vegetation communities/complexes, few dominant species, and the dominant species was often
invasive. Compared to the other three attributes, the average scores of the Biotic Structure
attribute were the second lowest.

6.2 Post-Project CRAM Score Prediction

Similar to the CRAM analysis for existing conditions, the post-Project forecast predicts that the
riverine AAs and the lacustrine AAs are generally similar in scoring trends. The forecast shows
high Buffer and Landscape Context scores, moderate Hydrology scores, and lower Physical and
Biotic Structure scores. With the exception of the four AAs on the New River, which remain
unchanged, all the AAs had to be relocated and reconfigured due to Project construction that will
significantly alter the landscape. In addition, a ninth riverine AA was placed in an area that is
currently an abandoned agricultural field that will be revegetated to create habitat to replace
permanent impacts to habitat after the Project is built. This new AA is forecasted to have similar
conditions to the existing AAs.

6.2.1 Riverine AAs

Buffer and Landscape Context: The assessment sites have good Buffer and Landscape Context
attribute scores, which means that buffers will be present and there will be little to no buffer
interruptions (e.g., paved roads, developments) within the 250-meter and 500-meter study areas.
Unpaved access roads will be present near some of the assessment areas, but overall the AAs are
expected to have medium to high scores for Buffer and Landscape Context. Within all of the
AAs, the buffer and landscape connectivity is presumed to be suitable for wildlife movement.
Each of the AAs is assumed to contain a large assemblage of non-native vegetation, primarily
salt cedar, which results in a low to moderate Buffer Condition score. The low to moderate
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scores for Buffer Condition is the most significant factor that lowers the Buffer and Landscape
Context attribute score for the riverine AAs. Relative to the other attributes measured by CRAM,
the Buffer and Landscape Context scores are the highest.

Hydrology: The agricultural drainages and interceptor ditches, when compared to the New
River, are distinct from each other in their hydrologic characteristics. The functions and services
of the wetlands habitats associated with the New River will remain essentially unchanged.
However, the interception ditch will be a new feature that functionally replaces the former
agricultural drainages. The interception ditch will convey agricultural runoff around the ponds
and into the Sea. It is anticipated that the hydrologic characteristics of the interception ditch will
be similar to the agricultural drainages, with fluctuating, perennial flow that varies depending on
the agricultural uses of the season, and the drainages being largely manufactured with periodic
management activities (e.g., dredging and berming).

Physical Structure: The physical structure of the assessment areas is based on physical features
(e.g., structural patch types) and the topographic complexity (e.g., variety of elevational
gradients) within the waterways. Within all of the AAs, the physical structure is forecasted to
consist of mostly uniform slopes with little micro-topography resulting in low scores for
topographic complexity. Likewise, the drainages are forecasted to exhibit minimal structural
patch richness and receive low Patch Richness scores. Overall, the Physical Structure attribute
receives the lowest scores of any of the CRAM attributes, as is the case with the existing
conditions, which is indicative of the extensive management of the New River, as well as
unnatural conditions of the agricultural drainages and interceptor ditches.

Biotic Structure: The vegetation communities are forecasted to have little biotic structural
diversity, both in different types and distribution of vegetation communities and in overlap of
tall, medium, and short plant layers. Also, the majority of the AAs are expected to either be
dominated or co-dominated by non-native vegetation. These features are representative of a
highly disturbed ecosystem, which is reflected in the low Biotic Structure attribute scores
forecasted for both the New River and the agricultural drainages.
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Chart 5 illustrates the post-Project forecast final attribute scores for each riverine AA
investigated within the Project area.
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Like the existing conditions CRAM, overall predicted post-Project CRAM scores varied from 48
to 62, with RIV-09 receiving the highest overall CRAM score, and RIV-01 receiving the lowest.
Chart 6 illustrates the distribution of overall AA scores for the post-Project forecast riverine
wetlands investigated within the Project area.

Chart 6
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Table 3 shows side-by-side comparisons for the average CRAM attribute scores for both the
existing conditions and the forecasted post-Project conditions for the riverine AAs.

Table 3
Comparison of Average CRAM Attribute Scores between the Existing Conditions AAs and the
Forecasted Post-Project Riverine AAs

CRAM Attributes Existing Condition AAs Forecasted Post-Project AAs
Buffer and Landscape Context 825 84.3
Hydrology 66.7 714
Physical Structure 32.8 33.3
Biotic Structure 40.3 39.6
Overall Score 56.0 57.2

6.2.2 Lacustrine AAs

Buffer and Landscape Context: Similar to the riverine AAs, the lacustrine AAs are forecasted to
have good Buffer and Landscape Context attribute scores because buffers will be present and there
will be little to no buffer interruptions (e.g., paved roads, developments) within the 250-meter and
500-meter study areas. Other than a “B” score for Landscape Connectivity for AA LAC-01, all AAs
are forecasted to have “A” scores for all metrics besides Buffer Condition. Buffer Condition scores
are lower due to the expected predominance of non-native vegetation. Relative to the other attributes
measured by CRAM, the Buffer and Landscape Context is forecasted to score the highest.

Hydrology: The Hydrology attribute for the lacustrine AAs is forecasted to score low to moderate.
The low scores for this attribute are largely affected by low scores for the Water Source metric,
which are expected to remain predominantly artificial, resulting in a low metric score. The
Hydroperiod (i.e., frequency and duration of inundation) and Hydrologic Connectivity (ability of
water to flow into or out of wetland) metrics are forecasted to have moderate scores. Features that
affect the forecasted Hydroperiod and Hydrologic Connectivity scores are the unnatural filling or
inundation and limited lateral movement of flood waters due to constructed berms and elevated
access roads. Relative to the other three attribute scores, the average Hydrology attribute is
forecasted to score the second highest after Buffer and Landscape Context.

Physical Structure: The lacustrine AAs are on the shore of ponds, which are anticipated to be
mostly barren and relatively flat. Consequently, the physical structure characteristics within the
lacustrine AAs are forecasted to remain minimal. The lack of physical structure is forecasted to
remain due to the flatness of the land and the engineered, constructed nature of the ponds. Overall,
the Physical Structure attribute received the lowest scores of any of the CRAM attributes.
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Biotic Structure: As described previously, the lacustrine AAs are on the shore of ponds, which
are anticipated to be mostly barren, with emergent vegetation establishing in suitable micro-
habitats. The establishing vegetation is anticipated to be similar to what occurs on site now, with
little overlap of plant layers, few vegetation communities/complexes, few dominant species, and
a substantial presence of invasive species. Compared to the other three attributes, the average
scores of the Biotic Structure attribute is forecasted to remain the second lowest.

Chart 7 illustrates the final attribute scores for each lacustrine post-Project forecast AA
investigated within the Project area.
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LAC-01 scored the lowest overall CRAM score at 53, while LAC-02, LAC-03, and LAC-04 all
scored slightly higher overall post-Project forecast CRAM scores at 56. Overall, the scores
between the four lacustrine post-Project forecast AAs were very similar. Chart 8 illustrates the
distribution of overall lacustrine post-Project forecast AA scores for the waters investigated
within the SCH Project study area.

Chart 8
Overall Lacustrine AA Scores
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Table 4 shows side-by-side comparisons for the average CRAM attribute scores for both the
existing conditions and the forecasted post-Project conditions for the lacustrine AAs.
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Table 4
Comparison of Average CRAM Attribute Scores between the Existing Conditions AAs and
the Forecasted Post-Project Lacustrine AAs

CRAM Attributes Existing Conditions AAs Forecasted Post-Project AAs
Buffer and Landscape Context 84.3 82.3
Hydrology 68.8 66.7
Physical Structure 31.3 25.0
Biotic Structure 50.8 445
Overall Score 60.0 55.0
6575-07
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7.0 CONCLUSIONS

This assessment provides the baseline conditions of the vegetated wetlands and waters that will
be impacted by the proposed Project and a comparison to the predicted conditions after Project
construction. Based on the results of the baseline and forecast conditional assessments, Dudek
believes the proposed SCH Project is adequate to compensate for the loss of functions and
services. Results of the Forecast Analysis indicate similar functions and services of wetland
habitats would result from the proposed design. For the vegetated areas, the results of the
CRAM assessment indicate generally similar conditions. The riverine AA overall scores show a
slight improvement in average overall score from 56 to 57.2, while the lacustrine AA overall
scores show a slight decrease in score from 60 to 55. The slight decrease in the overall average
lacustrine score is primarily a result of a predicted slightly lower functional condition of physical
and biotic structure within the context of the managed ponds. However the decline is negligible,
and is within the error precision tolerance for CRAM (e.g., 10 percent for overall index scores
and 5 percent for individual attribute scores). Further, the ponds and associated shorelines are
anticipated to provide much greater biologic functions and services (including functions and
services specific to wildlife not measured by CRAM) for the target wildlife species as described
in the EIS/EIR and HMMP compared to the current condition or future condition absent the SCH
Project.

While a comparison has been made in this report to the future conditions of the vegetated
portions of the proposed Project, the post-Project conditions will result in substantial
reconfiguration of the land to develop the ponds. Therefore, several AA locations had to be
relocated in order to evaluate the post-Project condition in accordance with the CRAM protocols.
Thus, the results of the comparative analysis between pre-Project and post-Project conditions
should not be compared on an AA by AA basis, but rather on an average condition of the AAs
for each wetland classification. Acknowledging this fact, the CRAM assessment AAs were
established in areas to measure the full range of ecological conditions. Resulting scores for each
wetland class tend to lack extensive variability, indicating that the ecological conditions of the
wetland classes in the study area are very similar.

Although the open water and mudflats could not be evaluated with CRAM, the ecological
functions and services of these areas were evaluated qualitatively within the HMMP (DWR and
DFG 2012). The proposed Project involves constructing ponds to provide a measure against the
loss of fish and wildlife dependent on the Salton Sea. The existing aquatic areas would otherwise
be lost due to the declining water levels of the Sea, or become degraded and incapable of
supporting the invertebrate and fish species that many of the wildlife species rely upon.
Therefore, it is predicted that the resulting functions and services of the aquatic resources
impacted by the proposed Project will be replaced and even increased.
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The results of this CRAM analysis, coupled with the primary tenant of the Salton Sea SCH
Project as a whole, which is to restore essential aquatic habitats, confirm that there will be no net
loss of functions and services of the wetlands and waters due to the implementation of the

proposed Project.
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APPENDIX A
CRAM Metric Description

This appendix describes the individual metrics that were used to assess the condition of Buffer
and Landscape Context, Hydrologic, Physical Structure, and Biotic Structure attributes of
wetlands and riverine areas in the Project area. The metrics described below have been
summarized from the California Rapid Assessment Method (CRAM) for Wetlands, version 5.0.2,
for the riverine classes for easy reference (Collins et al. 2008).

BUFFER AND LANDSCAPE CONTEXT
Landscape Connectivity

Definition: The landscape connectivity of an Assessment Area (AA) is assessed in terms of its
spatial association with other areas of aquatic resources, such as other wetlands, lakes, streams,
etc. It is assumed that wetlands close to each other have a greater potential to interact
ecologically and hydrologically, and that such interactions are generally beneficial.

Table A-1
Rating for Landscape Connectivity for All Wetlands Except Riverine

Rating Alternative States
A An average of 76%—100% of the transects is wetland habitat of any kind.
B An average of 51%~75% of the transects is wetland habitat of any kind.
C An average of 26%-50% of the transects is wetland habitat of any kind.
D An average of 0%—25% of the transects is wetland habitat of any kind.
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Table A-2

Rating for Landscape Connectivity for Riverine

Rating

Percent of AA with Buffer

Alternative States

The combined total length of all non-buffer
segments is less than 100 m for wadeable
systems (“2-sided” AAs), 50 m for non-
wadeable systems (“1-sided” AAs).

Combined length of all non-buffer
segments is less than 100 m for “2-
sided” AAs, 50 m for “1-sided” AAs.

Combined length of all non-buffer
segments is between 100 m and 200 m
for “2-sided” AAs; 50 m and 100 m for
“1-sided” AAs.

Combined length of non-buffer segments
is greater than 200 m for “2-sided” AAs;
greater than 100 m for “1-sided” AAs.

OR
Any condition.

Alternative States

The combined total length of all non-buffer
segments is less than 100 m for wadeable
systems (“2-sided” AAs), 50 m for
nonwadeable systems (“1-sided” AAs).

Combined length of all non-buffer
segments is between 100 m and 200 m
for “2-sided” AAs; 50 m and 100 m for
“1-sided” AAs.

Total length of all non-buffer segments is
between 100 m and 200 m for “2-sided”
AAs; 50 m and 100 m for “1-sided” AAs.

Any condition.

Combined length of non-buffer segments
is greater than 200 m for “2-sided” AAs;
greater than 100 m for “1-sided” AAs.

Definition: The buffer is the area adjoining the AA that is in a natural or semi-natural state and
currently not dedicated to anthropogenic uses that would severely detract from its ability to
entrap contaminants, discourage forays into the AA by people and non-native predators, or
otherwise protect the AA from stress and disturbance.

Table A-3

Rating for Percent of AA with Buffer

Rating

O O w

Alternative States (not including open water areas)
Buffer is 75%—100% of AA perimeter.
Buffer is 50%—74% of AA perimeter.
Buffer is 25%-49% of AA perimeter.
Buffer is <25% of AA perimeter.

A-2
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Average Buffer Width

Definition: The average width of the buffer adjoining the AA is estimated by averaging the
lengths of straight lines drawn at regular intervals around the AA from its perimeter outward to
the nearest non-buffer land cover at least 30 m wide, or to a maximum distance of 250 m,
whichever is first encountered. It is assumed that the functions of the buffer do not increase
significantly beyond an average width of about 250 m. The maximum buffer width is therefore
250 m. The minimum buffer width is 5 m, and the minimum length of buffer along the perimeter
of the AA is also 5 m. Any area that is less than 5 m wide and 5 m long is assumed to be too
small to provide buffer functions.

Table A-4
Rating for Average Buffer Width

Rating Alternative States
A Average buffer width is 190-250 m.
B Average buffer width 130-189 m.
C Average buffer width is 65129 m.
D Average buffer width is 0-64 m.

Buffer Condition

Definition: The condition of a buffer is assessed according to the extent and quality of its
vegetation cover and the overall condition of its substrate. Evidence of direct impacts by people are
excluded from this metric and included in the Stressor Checklist. Buffer conditions are assessed
only for the portion of the wetland border that has already been identified or defined as buffer.

Table A-5
Rating for Buffer Condition

Rating Alternative States

Buffer for AA is dominated by native vegetation, has undisturbed soils, and is
apparently subject to little or no human visitation.

Buffer for AA is characterized by an intermediate mix of native and non-native vegetation,
but mostly undisturbed soils, and is apparently subject to little or no human visitation.
Buffer for AA is characterized by substantial amounts of non-native vegetation AND

C there is at least a moderate degree of sail disturbance/compaction, and/or there is
evidence of at least moderate intensity of human visitation.

Buffer for AA is characterized by barren ground and/or highly compacted or
otherwise disturbed soils, and/or there is evidence of very intense human visitation.
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HYDROLOGY
Water Source

Definition: Water Sources directly affect the extent, duration, and frequency of saturated or
ponded conditions within an Assessment Area. Water Sources include inputs of water into the
AA as well as any diversions of water from the AA. Diversions are considered a water source
because they affect the ability of the AA to function as a source of water for other habitats while
also directly affecting the hydrology of the AA.

Table A-6
Rating for Water Source

Rating Alternative States

Freshwater sources that affect the dry season condition of the AA, such as its flow
characteristics, hydroperiod, or salinity regime, are precipitation, groundwater, and/or

A natural runoff, or natural flow from an adjacent freshwater body, or the AA naturally
lacks water in the dry season. There is no indication that dry season conditions are
substantially controlled by artificial water sources.

Freshwater sources that affect the dry season condition of the AA are mostly natural,
but also obviously include occasional or small effects of modified hydrology.
Indications of such anthropogenic inputs include developed land or irrigated

B agricultural land that comprises less than 20% of the immediate drainage basin within
about 2 km upstream of the AA, or that is characterized by the presence of a few
small stormdrains or scattered homes with septic systems. No large point sources or
dams control the overall hydrology of the AA.

Freshwater sources that affect the dry season conditions of the AA are primarily

urban runoff, direct irrigation, pumped water, artificially impounded water, water

remaining after diversions, regulated releases of water through a dam, or other

artificial hydrology. Indications of substantial artificial hydrology include developed or

irrigated agricultural land that comprises more than 20% of the immediate drainage
C basin within about 2 km upstream of the AA, or the presence of major point source

discharges that obviously control the hydrology of the AA.

OR

Freshwater sources that affect the dry season conditions of the AA are substantially

controlled by known diversions of water or other withdrawals directly from the AA, its

encompassing wetland, or from its drainage basin.

Natural, freshwater sources that affect the dry season conditions of the AA have been

D eliminated based on the following indicators: impoundment of all possible wet season
inflows, diversion of all dry-season inflow, predominance of xeric vegetation, etc.
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Hydroperiod or Channel Stability

Definition: Hydroperiod is the characteristic frequency and duration of inundation or saturation
of a wetlands during a typical year. The natural hydroperiod for estuarine wetlands is governed
by the tides, and includes predictable variations in inundation regimes over days, weeks, months,
and seasons. Depressional, lacustrine, playas, and riverine wetlands typically have daily
variations in water height that are governed by diurnal increases in evapotranspiration and
seasonal cycles that are governed by rainfall and runoff. Seeps and springs that depend on
groundwater may have relatively slight seasonal variations in hydroperiod.

Channel stability only pertains to riverine wetlands. It’s assessed as the degree of channel
aggradation (i.e., net accumulation of sediment on the channel bed causing it to rise over time),
or degradation (i.e., net loss of sediment from the bed causing it to be lower over time). There is
much interest in channel entrenchment (i.e., the inability of flows in a channel to exceed the
channel banks) and this is addressed in the Hydrologic Connectivity metric.

Table A-7a
Rating for Hydroperiod for Depressional, Lacustrine, Playas, and Slope Wetlands

Rating Alternative States

A Hydroperiod of the AA is characterized by natural patterns of filling or inundation and
drying or drawdown.

The filling or inundation patterns in the AA are of greater magnitude or duration than
B would be expected under natural conditions, but thereafter, the AA is subject to
natural drawdown or drying.

Hydroperiod of the AA is characterized by natural patterns of filling or inundation, but
thereafter, is subject to more rapid or extreme drawdown or drying, as compared to
more natural wetlands.

C OR

The filling or inundation patterns in the AA are of substantially lower magnitude or
duration than would be expected under natural conditions, but thereafter, the AA is
subject to natural drawdown or drying.

Both the inundation and drawdown of the AA deviate from natural conditions (either
increased or decreased in magnitude and/or duration).
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Table A-7b
Rating for Riverine Channel Stability

Rating Alternative States

Most of the channel through the AA is characterized by equilibrium conditions, with little
evidence of aggradation or degradation (based on the field indicators listed in worksheet).

Most of the channel through the AA is characterized by some aggradation or
B degradation, none of which is severe, and the channel seems to be approaching an
equilibrium form (based on the field indicators listed in worksheet).

There is evidence of severe aggradation or degradation of most of the channel

C through the AA (based on the field indicators listed in worksheet), or the channel is
artificially hardened through less than half of the AA.
D The channel is concrete or otherwise artificially hardened through most of AA.

Hydrologic Connectivity

Definition: Hydrologic Connectivity describes the ability of water to flow into or out of the
wetland, or to accommodate rising flood waters without dramatic changes in water level, which
can result in stress to wetland plants and animals. This metric pertains only to riverine, estuarine,
vernal pool systems, individual vernal pools, depressional, and playas.

Table A-8a
Rating for Hydrologic Connectivity for Non-Confined Riverine Wetlands

Rating Alternative States
A Entrenchment ratio is >2.2
B Entrenchment ratio is 1.9 to 2.2
C Entrenchment ratio is 1.5t0 1.8
D Entrenchment ratio is <1.5

Table A-8b
Rating for Hydrologic Connectivity for Confined Riverine Wetlands

Rating Alternative States
A Entrenchment ratio is >2.0
B Entrenchment ratio is 1.6 t0 2.0
C Entrenchment ratio is 1.2 t0 1.5
D Entrenchment ratio is <1.2
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Table A-8c

Rating for Hydrologic Connectivity for Estuarine, Depressional, Lacustrine, and
Slope Wetlands, Playas, Individual Vernal Pools, and Vernal Pool Systems

PHYSICAL STRUCTRURE

Structural Patch Richness

Rating
A

Alternative States

Rising water in the wetland that contains the AA has unrestricted access to adjacent
areas, without levees or other obstructions to the lateral movement of flood waters.

There are unnatural features such as levees or road grades that limit the amount of
adjacent transition zone or the lateral movement of flood waters, relative to what is
expected for the setting. But, the limitations exist for less than 50% of the boundary
of wetland that contains the AA. Restrictions may be intermittent along margins of the
wetland, or they may occur only along one bank or shore of the wetland. Flood flows
may exceed the obstructions, but drainage back to the wetland is obstructed.

The amount of adjacent transition zone or the lateral movement of flood waters is
limited, relative to what is expected for the setting, by unnatural features, such as
levees or road grades, for 50%-90% of the wetland that contains the AA. Flood flows
may exceed the obstructions, but drainage back to the wetland is obstructed.

The amount of adjacent transition zone or the lateral movement of flood waters is
limited, relative to what is expected for the setting, by unnatural features, such as
levees or road grades, for more than 90% of the wetland that contains the AA.

Definition: Patch richness is the number of different obvious types of physical surfaces or
features that may provide habitat for aquatic, wetland, or riparian species. This metric is different
from topographic complexity in that it addresses the number of different patch types, whereas
topographic complexity evaluates the spatial arrangement and interspersion of the types. Physical
patches can be natural or unnatural.

Rating

O O w

Table A-9

Rating for Structural Patch Richness (based on results from worksheets)

Confined Riverine, Playas, Springs Vernal Pool Systems Nonconfined Rivering,
and Seeps, Indiv Vernal Pools and Depressional Estuarine Lacustrine
8 1 9 12
6-7 8-10 6-8 9-11
4-5 5-7 3-5 6-8
<3 <4 <2 <5
6575-07
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Topographic Complexity

Definition: Topographic complexity refers to the variety of elevations within a wetland due to
physical, abiotic features, and elevations gradients.

Table A-10a
Rating of Topographic Complexity for Depressional Wetlands, Playas,
Individual Vernal Pools, and Slope Wetlands Rating Alternative States

Rating Alternative States

AA as viewed along a typical cross-section has at least two benches or breaks in
slope, and each of these benches, plus the slopes between them contain physical
patch types or features that contribute to abundant micro-topographic relief or
variability as illustrated in profile A of Figure 4.6a (of CRAM v.5).

AA has at least two benches or breaks in slope above the middle area or bottom
B zone of the AA, but these benches and slopes mostly lack abundant micro-
topographic relief. The AA resembles profile B (Fig 4.6a).

AA lacks any obvious break in slope or bench, and is best characterized has a single
C slope that has at least a moderate amount of micro-topographic complexity, as
illustrated in profile C (Fig 4.6a).

AA has a single, uniform slope with little or no micro-topographic complexity, as
illustrated in profile D (Fig 4.6a).

Table A-10b
Rating of Topographic Complexity for all Riverine Wetlands Rating Alternative States

Rating Alternative States

AA as viewed along a typical cross-section has at least two benches or breaks in
slope, including the riparian area of the AA, above the channel bottom, not including
the thalweg. Each of these benches, plus the slopes between the benches, as well

A as the channel bottom area contain physical patch types or features such as
boulders or cobbles, animal burrows, partially buried debris, slump blocks, furrows, or
runnels that contribute to abundant micro-topographic relief as illustrated in profile A
of Figure 4.6¢ (of CRAM v.5).

AA has at least two benches or breaks in slope above the channel bottom area of the
B AA, but these benches and slopes mostly lack abundant micro-topographic
complexity. The AA resembles profile B of Figure 4.6¢ (of CRAM v.5).

AA has a single bench or obvious break in slope that may or may not have abundant

¢ micro-topographic complexity, as illustrated in profile C of Figure 4.6¢ (of CRAM v.5).
AA as viewed along a typical cross-section lacks any obvious break in slope or
D bench. The cross-section is best characterized as a single, uniform slope with or

without micro-topographic complexity, as illustrated in profile D of Figure 4.6¢ (of
CRAM v.5) (includes concrete channels).
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BIOTIC STRUCTURE
Plant Community Metric

Definition: The Plant Community metric is composed of three submetrics for each wetland type.
Two of these sub-metrics, Number of Co-Dominant Plants and Percent Invasion, are common to
all wetland types. For all wetlands except vernal pools and vernal pool systems, the Number of
Plant Layers as defined for CRAM is also assessed. For vernal pools and pool systems, the
Number of Plant Layers submetric is replaced by the Native Species Richness submetric. A
thorough reconnaissance of an AA is required to assess its condition using these submetrics. The
assessment for each submetric is guided by a set of Plant Community Worksheets. The Plant
Community metric is calculated based on these worksheets.

Table A-11
Ratings for Submetrics of Plant Community Metric

Rating Number of Plant Layers Present ~ Number of Co-Dominant Species Percent Invasion
Lacustrine, Depressional, and Non-confined Riverine Wetlands
A 4-5 212 0%—15%
B 3 9-11 16%-30%
C 1-2 6-8 31%—45%
D 0 0-5 46%-100%
Confined Riverine Wetlands
A 4 211 0%—15%
B 3 8-10 16%-30%
C 1-2 5-7 31%—45%
D 0 0-4 46%-100%

Horizontal Interspersion and Zonation

Definition: Horizontal biotic structure refers to the variety and interspersion of plant “zones.”
Plant zones are plant monocultures or obvious multispecies association that are arrayed along
gradients of elevation, moisture, or other environmental factors that seem to affect the plant
community organization in plan view. Interspersion is essentially a measure of the number of
distinct plant zones and the amount of edge between them.
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Table A-12a
Rating of Horizontal Interspersion of Plant Zones
for all AAs except Riverine and Vernal Pool Systems

Rating Alternative States
A AA has a high degree of plan-view interspersion
B AA has a moderate degree of plan-view interspersion
C AA has a low degree of plan-view interspersion
D AA has essentially no plan-view interspersion

Note: Based on Figures 4.7, 4.8, and 4.10 of CRAM v.5.

Table A-12b
Rating of Horizontal Interspersion of Plant Zones for Riverine AAs

Rating Alternative States
A AA has a high degree of plan-view interspersion
B AA has a moderate degree of plan-view interspersion
C AA has a low degree of plan-view interspersion
D AA has essentially no plan-view interspersion

Note: Based on Figure 4.9 of CRAM v.5.

Vertical Biotic Structure

Definition: The vertical component of biotic structure consists of the interspersion and
complexity of plant layers. The same plant layers used to assess the Plant Community
Composition metrics (see Section 4.4.2 of CRAM v.5) are used to assess Vertical Biotic
Structure. To be counted in CRAM, a layer must cover at least 5 percent of the portion of the
AA that is suitable for the layer. This metric does not pertain to vernal pools, vernal pool
systems, or playas.

Table A-13a
Rating of Vertical Biotic Structure for Riverine AAs and for
Lacustrine and Depressional AAs supporting Tall or Very Tall plant layers

Rating Alternative States

More than 50% of the vegetated area of the AA supports abundant overlap of plant
layers (see Figure 4.11 of CRAM v.5).

B More than 50% of the area supports at least moderate overlap of plant layers.

c 25%-50% of the vegetated AA supports at least moderate overlap of plant layers, or
three plant layers are well represented in the AA but there is little to no overlap.

Less than 25% of the vegetated AA supports moderate overlap of plant layers, or two
layers are well represented with little overlap, or AA is sparsely vegetated overall.

A

D

Note: See Figure 4.11 of CRAM v.5.
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Table A-13b
Rating of Vertical Biotic Structure for Wetlands Dominated by Emergent Monocots or
Lacking Tall and Very Tall Plant Layers, Especially Estuarine Saline Wetlands

Rating Alternative States
Most of the vegetated plain of the AA has a dense canopy of living vegetation or
A entrained litter or detritus forming a “ceiling” of cover 10-20 cm above the wetland

surface that shades the surface and can provide abundant cover for wildlife.
Less than half of the vegetated plain of the AA has a dense canopy of vegetation or
entrained litter as described in “A” above.

B OR
Most of the vegetated plain has a dense canopy but the ceiling it forms is much less
than 10-20 cm above the ground surface.

Less than half of the vegetated plain of the AA has a dense canopy of vegetation or

C entrained litter AND the ceiling it forms is much less than 10-20 cm above the
ground surface.
D Most of the AA lacks a dense canopy of living vegetation or entrained litter or detritus.

Note: See Figure 4.12 of CRAM v.5.
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APPENDIX B
Baseline CRAM Metric Scores — Riverine AAs







Assessment Area Size (acres)

Landscape Connectivity
Percent AA with Buffer
Average Buffer Width
Buffer Condition

Raw Score

Final Score

Water Source
Hydroperiod/Stability
Hydrologic Connectivity
Raw Score

Final Score

Patch Richness
Topographic Complexity
Raw Score

Final Score

Number of Plant Layers
Co-Dominant Species
Percent Invasion

Plant Community Metric
Interspersion/Zonation
Vertical Structure

Raw Score
Final Score
Overall AA Score

RIV-01

1.96

12
12
12

20.5
854

o o

18.0
50.0

6.0
25.0

13.0
36.2
43

APPENDIX B

RIV-02  RIV-03  RIV-04

1.81 1.79 2.21
Buffer & Landscape Context

12 12 12
12 12 12
12 6 9
6 6 3

20.5 19.1 17.6
854 79.8 73.3

Hydrology
6 6 6
9 9 9
6 6 6

21.0 21.0 21.0
58.4 58.4 58.4
Physical Structure

3 3 3
6 3 3
9.0 6.0 6.0

375 25.0 25.0
Biotic Structure

9 6 9
3 3 3
3 3 3
5.0 4.0 5.0
6 6 3
6 3 12

17.0 13.0 20.0
47.3 36.2 55.6
57 50 54

CRAM Metric Scores — Impact AAs

RIV-05

1.47

12
12
12
9
22.4
93.4

12
12
30.0
83.4

9.0
375

13.0
36.2
62

RIV-06
1.41

12
12
12
9
22.4
93.4

12
12
30.0
83.4

9.0
375

10.0
27.8
60

RIV-07
0.41

12
12
12

224
934

12
24.0
66.7

9.0
37.5

16.0
445
60

RIV-08
0.33

12
12

13.4
55.9

12
27.0
75.0

9.0
37.5

14.0
38.9
53

*Note: Final scores are calculated by dividing the raw score by the total possible raw score for each attribute. The total possible raw score for
each attribute varies and is 24 for Buffer and Landscape Context, 36 for Hydrology, 24 for Physical Structure, and 36 for Biotic Structure.
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APPENDIX C
Baseline CRAM Metric Scores — Lacustrine AAs







APPENDIX C
CRAM Metric Scores — Preserve AAs

LAC-01 LAC-02 LAC-03 LAC-04
Assessment Area Size (acres) 4.94 4.94 4.94 4.94
Buffer & Landscape Context
Landscape Connectivity 9 12 12 12
Percent AA with Buffer 12 12 12 12
Average Buffer Width 12 12 12 12
Buffer Condition 6 6 9 6
Raw Score 175 20.5 22.4 20.5
Final Score 72.9 85.4 93.4 85.4
Hydrology
Water Source 6 6 6 6
Hydroperiod/Stability 9 9 9 9
Hydrologic Connectivity 9 9 9 12
Raw Score 24.0 24.0 24.0 27.0
Final Score 66.7 66.7 66.7 75.0
Physical Structure
Patch Richness 6 3 3 3
Topographic Complexity 3 3 6 3
Raw Score 9.0 6.0 9.0 6.0
Final Score 375 25.0 375 25.0
Biotic Structure
Number of Plant Layers 6 6 6 6
Co-Dominant Species 3 3 3 3
Percent Invasion 3 3 3 12
Plant Community Metric 4.0 4.0 4.0 7.0
Interspersion/Zonation 6 6 12 9
Vertical Structure 6 6 6 3
Raw Score 16.0 16.0 22.0 19.0
Final Score 44.5 44.5 61.2 52.8
Overall AA Score 56 56 65 61

*Note: Final scores are calculated by dividing the raw score by the total possible raw score for each attribute. The total possible raw score for
each attribute varies and is 24 for Buffer and Landscape Context, 36 for Hydrology, 24 for Physical Structure, and 36 for Biotic Structure.
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CRAM Field Forms






















Identify Wetland Type
Figure 3.2: Flowchart to determine wetland type and sub-type.
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3.2.2.2 Depressional Wetlands

Note: This section was primarily based on perennial deptressional wetlands and caution should
be applied in the interpretation of scores in seasonal depressional wetlands. The depressional
module will be revised during the CRAM validation/ calibration process in 2008-2009.

Depressional wetlands exist in topographic lows that do not usually have outgoing surface drainage
except duting extreme flood events or heavy rainfall. Precipitation is their main source of water.
Depressional wetlands can have distinct or indistinct boundaries. Many depressional wetlands are
seasonal, and some lack sutface ponding or saturated conditions during dry years. A complex of
shallows and seasonally wet swales and depressions created by the slight topographic relief of a vernal
pool system is an example of an indistinct depressional wetland. The margins of distinct depressional
wetlands are relatively easy to discern in aerial photos and in the field. Examples of distinct
depressional wetlands include sag ponds, snowmelt ponds, kettle-holes in moraines, cutoff ox-bows on
floodplains, and water hazards on golf courses.

3.2.2.3 Other Depressional Wetlands

Depressional wetlands other than vernal pools can be seasonal or perennial, but their flora and fauna
are mostly not characteristic of vernal pools, and they lack the impervious substrate that controls vernal
pool hydrology. They differ from lacustrine wetlands by lacking an adjacent area of open water at least
2 m deep and 8 ha total area). They differ from playas by lacking an adjacent area larger than the
wetland of either alkaline or saline open water less than 2 m deep or non-vegetated, fine-grain
sediments. Unlike slope wetlands (i.e., springs and seeps), depressional wetlands depend more on
precipitation than groundwater as their water source.



Establish the Assessment Area (AA)

Table 3.5: Examples of features that should be used to delineate AA boundaries.

Flow-Through Wetlands Non Flow-Though Wetlands

Lacustrine, Wet Meadows,

Depressional, and Playa Vernal Pools and

Riverine, Estuarine and Slope

Wetlands na I t
Wetlands Vernal Pool Systems
diversion ditches . above-grade roads and fills above-grade roads
. . _ and fills
end-of-pipe large discharges "t berms and levees ‘
. e major point sources
grade control or water height ! jetties and wave deflectors ajor pott
of water inflows or
control structures . ,
major point sources or outflows
major changes in riverine outflows of water .
weirs, berms, levees
entrenchment, confinement,
. . open water areas more and other flow
degradation, aggradation, B .
than 50 m wide on average control structures
slope, or bed form ,
or broader than the
major channel confluences wetland
water falls - foreshores, backshores and

uplands at least 5 m wide
open water areas more than

50 m wide on average or welrs and other flow
broader than the wetland control structures

transitions between wetland
types

foreshores, backshores and
uplands at least 5 m wide

weirs, culverts, dams, levees,
and other flow control
structures

Table 3.6: Examples of features that should no¢be used to delineate any AAs.

at-grade, unpaved, single-lane, infrequently used roadways or crossings
bike paths and jogging trails at grade

bare ground within what would otherwise be the AA boundary
equestrian trails

fences (unless designed to obstruct the movement of wildlife)
property boundaries

riffle (or rapid) — glide — pool transitions in a riverine wetland

spatial changes in land cover or land use along the wetland border

state and federal jutisdictional boundaties




Table 3.7: Recommended maximum and minimum AA sizes for each wetland type.

Note: Wetlands smaller than the recommended AA sizes can be assessed in their entirety.

Wetland Type

Recommended AA Size

Slope

Spring or Seep

Maximum size is 0.50 ha (about 75 m x 75 m, but shape can vary);
there is no minimum size.

Wet Meadow

Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
vary); minimum size is 0.1 ha (about 30 m x 30 m).

Depressional

Vernal Pool

There are no size limits (see Section 3.5.6 and Table 3.8).

Vetnal Pool System

There are no size limits (see Section 3.5.6 and Table 3.8).

Other Depressional

Maximum size is 1.0 ha (about 100 m x 100 m, but shape can
vaty); there is no minimum size.

Riverine

Confined and Non-

Recommended length is 10x average bankfull channel width;
maximum length is 200 m; minimum length is 100 m.

AA should extend laterally (landward) from the bankfull contour

confined to encompass all the vegetation (trees, shrubs vines, etc) that
probably provide woody debrtis, leaves, insects, etc. to the channel
and its floodplain (Figure 3.4); minimum width is 2 m.
. Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
Lacustrine . L 0
vary); minimum size is 0.5 ha (about 75 m x 75 m).
Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
Playa . T ’ p
vary); minimum size is 0.5 ha (about 75 m x 75 m).
Estuarine

Perennial Saline

Perennial
Non-saline

Seasonal

Recommended size and shape for estuarine wetlands is a 1 ha
citcle (radius about 55 m), but the shape can be non-circular if
necessary to fit the wetland and to meet hydro-geomorphic and
other criteria as outlined in Sections 3.5.1-3. The minimum size is
0.1 ha (about 30 m x 30 m).




Attribute 1: Buffer and Landscape Context

Landscape Connectivity

Definition: "The landscape connectivity of an \ssessment cArea ts assessed in terms of its spatial
assoclation with other arcas of aquatic resources, such as other wetlands, lakes, streams, cre. It is
assumed thar wetlands close to each other have a greater potential to interact ceologically and

by drologically, and thar such interactions are generally beneficial,

For all wetlands except tiverine: On digital or hardeapy site imagery, draw a straight line
extending 500 m from the A\ boundary in each of the four cardinal compass directions.
AMong cach rransect line, estimate the percentage of the segment that passes theough wetand
ot aguatic habitat of any kind, including open water. Use the warksheet below to record these
estimares.

Worksheet for Landscape Connectivity Metric for All Wetlands Except Riverine

Percentage of Transeet Lines that Contains
Wetland Habitat of Any Kind
Segment Direciion Percentage of Transect Length

That e Wetland

North
South
Fast
West
Average Pereentage ot Transect Length
That Is Wetlund

Table 4.1: Rating for Landscape Connectivity for all wetlands except Riverine.

Rating Alternative States
A An average of 76 — 100 %y of the transects is wetland habitat of any kind.
B An average of 51 = 75 % of the transects is wetland habitat of any kind.
C An average of 26 — 50 % of the transects is wetland habitat of any kind.
D An average of 0 — 25 %% of the transects is wetland habitat of any kind.







Table 4.4: Guidelines for identifying wetland bulfers and breaks in buffers.

Examples of Land Covers

Included in Buffers

Examples of Land Covers Excluded from Buffers

Notes: buflers do not cross these land covers; areas of
open water adjacent o the AA ate not included in the
assessment of the AN or its butfer.

bike trails

doy-land tarming areas
fuot mails

horse trails

links or target golf courses
natural upland habiracs
nature or wildland parks
open range land

railroads

roads not haxardous o wikdlite
swales and ditches

vegetated levees

Oeommercial developments
Miences that nterlere with the movements of wildlife

Ointensive agriculture {row crops, orchards and vineyares
lacking ground cover and other BMPs)

Upaved roads (two lanes plus a turning lane or larger)
Tlawns

Oparking lots

Dhorse paddocks, feedlots, tirkey ranches, etc.
ISresidennal areas

dscund walls

Jsports fickls

Utraditional golf cuurses

Uarbanized parks with active recreation

Cpedestrian/bike teails (e, nearly constant trattic)

Table 4.5: Rating for Percent of AA with Buffer.

, Alternative States
Rating . .
(not including open-water areas)
A Butter is 75 - L00% of AA perimeter.
B Buffer is 50 — 74% of AN\ perimeter.
C Buffer is 25 — 49% of AA perimetet.
D Buffer {s 0 — 24% of AA perimeter.




Average Buffer Width

Definition: The average width of the buffer adjoining the AA is estimated by averaging the lengths of
eight straight lines drawn at regular intervals around the AA from its perimeter outward to the nearest
non-buffer land cover or 250 m, which ever is first encountered. It is assumed that the functions of the
buffer do not increase significantly beyond an average width of about 250 m. The maximum buffer
width is therefore 250 m. The minimum buffer width is 5 m, and the minimum length of buffer along
the perimeter of the AA is also 5 m. Any area that is less than 5 m wide and 5 m long is too small to be
a buffer. See Table 4.4 above for more guidance regarding the identification of AA buffers.

Table 4.6: Steps to estimate Buffer Width for all wetlands.

Identify areas in which open water is directly adjacent to
Step1 | the AA, with no vegetated intertidal or upland area in
between. These areas are excluded from buffer calculations.

Draw straight lines 250 m in length perpendicular to the
AA through the buffer area at regular intervals along the
Step 2 portion of the perimeter of the AA that has a buffer. For
one-sided riverine AAs, draw four lines; for all other
wetland types, draw eight lines (see Figures 4.3 and 4.4
below).

Estimate the buffer width of each of the lines as they
Step 3 | extend away from the AA. Record these lengths on the
worksheet below.

Estimate the average buffer width. Record this width on
the worksheet below.

Step 4
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Buffer Condition

Definition: The condition of a buffer is assessed according to the extent and quality of its vegetation
cover and the overall condition of its substrate. Evidence of direct impacts by people are excluded
from this metric and included in the Stressor Checklist. Bufter conditions ate assessed only for the
portion of the wetland border that has already been identified or defined as buffer, based on Section

4.1.2 above. If there is no buffer, assign a score of D.

Table 4.8: Rating for Buffer Condition.

Rating Alternative States

A Buffer for AA is dominated by native vegetation, has undisturbed soils, and is
apparently subject to little or no human visitation.
Buffer for AA is characterized by an intermediate mix of native and non-native

B vegetation, but mostly undisturbed soils and is apparently subject to little or no human
visitation.
Buffer for AA is characterized by substantial amounts of non-native vegetation AND

C there is at least a moderate degree of soil disturbance/compaction, and/or there is
evidence of at least moderate intensity of human visitation.

D Buffer for AA is characterized by batren ground and/or highly compacted or otherwise
disturbed soils, and/or there is evidence of very intense hutman visitation.

13




Attribute 2: Hydrology

Water Source

Definition: Water Soutces directly affect the extent, duration, and frequency of saturated or ponded
conditions within an Assessment Area. Water Sources include the kinds of direct inputs of water into
the AA as well as any diversions of water from the AA. Diversions are considered a water source
because they affect the ability of the AA to function as a source of water for other habitats while also
directly affecting the hydrology of the AA.

A water source is direct if it supplies water mainly to the AA, rather than to areas through which the
water must flow to reach the AA. Natural, direct soutces include rainfall, ground water discharge, and
flooding of the AA due to high tides or naturally high riverine flows. Examples of unnatural, direct
sources include stormdrains that empty directly into the AA or into an immediately adjacent area. For
seeps and springs that occur at the toes of earthen dams, the reservoirs behind the dams are direct
water source. Indirect sources that should not be considered in this metric include large regional dams
ot urban storm drain systems that do not drain directly into the AA but that have systemic, ubiquitous
effects on broad geographic areas of which the AA is a small part. For example, the salinity regimes of
estuarine wetlands in San Francisco Bay are affected by dams in the Sierra Nevada, but these effects are
not direct. But some of the same wetlands are directly affected by nearby discharges from sewage
treatment facilities. Engineered hydrological controls, such as weirs, tide gates, flashboards, grade
control structures, check dams, etc., can serve to demarcate the boundary of an AA (see Section 3.5),
but they are not considered water sources.

The typical suite of natural water sources differs among the wetland types. The water for estuarine
wetlands is by definition a combination of marine (i.e., tidal) and riverine (ie., fluvial) sources. This
metric is focused on the non-tidal water sources that account for the conditions during the growing
season, regardless of the time of year when these sources exist. To assess water source, the plant species
composition of the wetland should be compared to what is expected, in terms of the position of the
wetland along the salinity gradient of the estuary, as adjusted for the overall wetness of the water year.
In general, altered sources are indicated by vegetation that is either more tolerant of saline conditions or
less tolerant than would be expected. If the plant community is unexpectedly salt-tolerant, then an
unnatural decrease in freshwater supply is indicated. Conversely, if the community is less salt-tolerant
than expected, than an unnatural increase in freshwater is indicated.
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Table 4.9: Rating for Water Soutce.

Rating

Alternative States

Freshwater sources that affect the dry season condition of the AA, such as its
flow charactetistics, hydroperiod, or salinity regime, are precipitation,
groundwater, and/or natural runoff, or natural flow from an ad}qcent freshwater
body, or the AA naturally lacks water in the dry season. There 1s no indication
that dry season conditions are substantially controlled by artificial water sources.

Freshwater sources that affect the dry season condition of the AA are mostly
natural, but also obviously include occasional or small effects of modified
hydrology. Indications of such 1r1thlopogenlc inputs include developed land or
irrigated agricultural land that comptises less than 20% of the immediate
drainage basin within about 2 km upstream of the AA, or that is characterized by
the presence of a few small stormdrains or scattered homes with septic systems.
No large point sources or dams control the overall hydrology of the AA.

Freshwater sources that affect the dry season conditions of the AA are primarily
urban runoff, direct irrigation, pumped water, artificially impounded water, water
remaining after diversions, regulated releases of water through a dam, or other
artificial hydrology.  Indications of substantial artificial hydrology include
developed or irrigated agricultural land that comprises more than 20% of the
immediate drainage basin within about 2 km upstream of the AA, or the
presence of major point source discharges that obviously control the hydrology
of the AA.

OR

Freshwater sources that affect the dry season conditions of the AA are
substantially controlled by known diversions of water or other withdrawals
directly from the AQ, its encompassing wetland, or from its drainage basin.

Natural, freshwater sources that affect the dry season conditions of the AA have
been eliminated based on the following indicators: impoundment of all posslble
wet season inflows, diversion of all dry-season inflow, predominance of xeric
Vegctauon, etc.
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Hydroperiod or Channel Stability

Definition: FHydroperiod is the characteristic frequency and duration of inundation or saturation of a
wetland during a typical year. The natural hydroperiod for estuarine wetlands is governed by the tides,
and includes predictable variations in inundation regimes over days, weeks, months, and seasons.
Depressional, lacustrine, playas, and riverine wetlands typically have daily variations in water height that
are governed by diurnal increases in evapotranspiration and seasonal cycles that are governed by rainfall
and runoff. Seeps and springs that depend on groundwater may have relatively slight seasonal variations
in hydroperiod.

Channel stability only pertains to riverine wetlands. It is assessed as the degree of channel aggradation
(i.e,, net accumulation of sediment on the channel bed causing it to rise over time), or degradation (i.e.,
net loss of sediment from the bed causing it to be lower over time). There is much interest in channel
entrenchment (i.e., the inability of flows in a channel to exceed the channel banks) and this is addressed
in the Hydrologic Connectivity metric.

Table 4.10: Field Indicators of Altered Hydroperiod.

Direct Engineering Evidence Indirect Ecological Evidence
Reduced Extent and Duration of Inundation or Saturation
O Evidence of aquatic wildlife
. mortality
U Upstream spring boxes 0 ,
3 0 Encroachment of terrestrial
0  Impoundments :
O p g ‘ itehine th vegetation
L umps, diversions, ditcning that .
DS, . ’ 8 O Stress or mortality of hydrophytes
move water fnnto the wetland . ‘
O Compressed or reduced plant
zonation
Increased Extent and Duration of Inundation or Saturation
(] Berms 0 Late-season vitality of annual
' Dikes vegetation
0 Pumps, diversions, ditching that 0 Recently drowned riparian vegetation
move water fnfo the wetland [0 Extensive fine-grain deposits
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Depressional, Lacustrine, Playas, and Slope Wetlands: Assessment of the
hydroperiod for these kinds of wetlands should be initiated with an office-based review
of. Field indicators for altered hydroperiod include pumps, spring boxes, ditches, hoses
and pipes, and encroachment of terrestrial vegetation (see Table 4.10 above). Tables
4.11a and 4.11b provide narratives for rating Hydroperiod for depressional, lacustrine,
and seep and spring wetlands.

Table 4.11a: Rating of Hydropertiod for Depressional, Lacustrine, Playas, and Slope wetlands.

Alternative States

(based on Table 4.10 above)
Hydroperiod of the AA is characterized by natural patterns of filling or inundation
and drying or drawdown.
The filling or inundation patterns in the A are of greater magnitude or duration than
B would be expected under natural conditions, but thereafter, the AA is subject to
natural drawdown or drying.
Hydroperiod of the AA is characterized by natural patterns of filling or inundation,
but thereafter, is subject to more rapid or extreme drawdown or drying, as compared
to mote natural wetlands.
C OR
The filling or inundation patterns in the AA are of substantially lower magnitude or
duration than would be expected under natural conditions, but thereafter, the AA is
subject to natural drawdown or drying,

Rating

A

Both the inundation and drawdown of the AA deviate from natural conditions (either
increased or decreased in magnitude and/or duraton).
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Hydrologic Connectivity

Definition: Hydrologic Connectivity describes the ability of water to flow into or out of the wetland,
ot to inundate their adjacent uplands. This metric pertains only to Riverine, Estuarine, Vernal Pool

Systems, individual Vernal Pools, and Playas.

This metric is scored by assessing the degree to which the hydrologic connectivity of the AA is
restricted by unnatural features, such as levees and excessively high banks. These features may be
restricting the hydrology of the wetland in which the AA is contained, and thus do not need to directly

adjoin the AA.

Table 4.15¢: Rating of Hydrologic Connectivity for Estuarine, Depressional, Lacustrine, and

Slope wetlands, Playas, Individual Vernal Pools, and Vernal Pool Systems.

Rating

Alternative States

A

Rising water in the wetland that contains the AA has unrestricted access to
adjacent areas, without levees ot other obstructions to the latetal movement
of tlood waters.

There are unnatural features such as levees or road grades that limit the
amount of adjacent transition zone or the lateral movement of flood watets,
relative to what is expected for the setting. But, the limitations exist for less
than 50% of the boundary of wetland that contains the AA. Restrictions
may be intermittent along margins of the wetland, or they may occur only
along one bank ot shore of the wetland. Flood flows may exceed the
obstructions, but drainage back to the wetland is obstructed.

The amount of adjacent transition zone or the lateral movement of tlood
waters is limited, relative to what is expected for the setting, by unnatural
features, such as levees or road grades, for 50-90% of the wetland that
contains the AA. Flood flows may exceed the obstructions, but drainage
back to the wetland is obstructed.

The amount of adjacent transition zone or the lateral movement of flood
waters is limited, relative to what is expected for the setting, by unnatural
features, such as levees or road grades, for more than 90% of the wetland
that contains the AA.
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Attribute 3: Physical Structure

Structural Patch Richness

Definition: Patch richness is the number of different obvious types of physical sutfaces or features that
may provide habitat for aquatic, wetland, or riparian species. This metric is different from topographic
complexity in that it addresses the number of different patch types, whereas topographic complexity
evaluates the spatial arrangement and interspersion of the types. Physical patches can be natural or
unnatural.

Patch Type Definitions:

Animal mounds _and burrows, Many vertebrates make mounds or holes as a consequence of their
foraging, denning, predation, or other behaviors. The resulting soil disturbance helps to
redistributes soil nutrients and influences plant species composition and abundance. To be
considered a patch type there should be evidence that a population of burrowing animals has
occupied the Assessment Area. A single burrow or mound does not constitute a patch.

Bank_slumps _or undercut banks in_channels or along_shorelines. A bank slump is a portion of a
depressional, estuarine, or lacustrine bank that has broken free from the rest of the bank but
has not eroded away. Undercuts are areas along the bank or shoreline of a wetland that have
been excavated by waves or flowing watet.

Cobble and boulders. Cobble and boulders are rocks of different size categories. The long axis of
cobble ranges from about 6 cm to about 25 cm. A boulder is any rock having a long axis
greater than 25 cm. Submerged cobbles and boulders provide abundant habitat for aquatic
macroinvertebrates and small fish. Exposed cobbles and boulders provide roosting habitat for
birds and shelter for amphibians. They contribute to patterns of shade and light and air
movement near the ground surface that affect local soil moisture gradients, deposition of
seeds and debris, and overall substrate complexity.

Concentric_or parallel high water marks. Repeated variation in water level in a wetland can cause
concentric zones in soil moisture, topographic slope, and chemistry that translate into visible
zones of different vegetation types, greatly increasing overall ecological diversity. The
variation in water level might be natural (e.g., seasonal) or anthropogenic.

Debris jams. A debtis jam is an accumulation of drift wood and other flotage across a channel that
partially or completely obstructs surface water flow.

Hummocks or_sediment mounds. Flummocks are mounds created by plants in slope wetlands

y ,

depressions, and along the banks and floodplains of fluvial and tidal systems. Hummocks are
typically less than 1m high. Sediment mounds are similar to hummocks but lack plant cover.

Llands (exposed at high-water stage). An island is an area of land above the usual high water level and,
at least at times, surrounded by water in a riverine, lacustrine, estuarine, or playa system.
[slands differ from hummocks and other mounds by being large enough to support trees or
large shrubs.

Macroalgae and algal mats. Macroalgae occurs on benthic sediments and on the water surface of all
types of wetlands. Macroalgae are important primary producers, representing the base of the
food web in some wetlands. Algal mats can provide abundant habitat for macro-invertebrates,
amphibians, and small fishes.

Non-vegetated flats (sandflats, mudflats, gravel flats, efe.). A flat is a non-vegetated area of sile, clay, sand,
shell hash, gravel, or cobble at least 10 m wide and at least 30 m long that adjoins the wetland
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foreshore and is a potential resting and feeding area for fishes, shorebirds, wading birds, and
other waterbirds. Flats can be similar to large bars (see definitions of point bars and in-
channel bars below), except that they lack the convex profile of bars and their compositional
material is not as obviously sorted by size or texture.

Pannes or pools on flosdplain. A panne is a shallow topographic basin lacking vegetation but existing
on a well-vegetated wetland plain. Pannes fill with water at least seasonally due to overland
flow. They commonly serve as foraging sites for waterbirds and as breeding sites for
amphibians.

Point bars and in-channel bars, Bars are sedimentary features within intertidal and fluvial channels.
They are patches of transient bedload sediment that form along the inside of meander bends
or in the middle of straight channel reaches. They sometimes support vegetation. They are
convex in profile and their surface material varies in size from small on top to larger along
their lower margins. They can consist of any mixture of silt, sand, gravel, cobble, and
boulders.

Pools_in_channels. Pools are areas along tidal and fluvial channels that are much deeper than the
average depths of their channels and that tend to retain water longer than other areas of the
channel during periods of low or no surface flow.

Riffles or rapids. Riffles and rapids are areas of relatively rapid flow and standing waves in tidal or
fluvial channels. Riffles and rapids add oxygen to flowing water and provide habitat for many
fish and aquatic invertebrates.

Secondary_channels on floodplains or along shorelines. Channels confine riverine or estuarine flow. A
channel consists of a bed and its opposing banks, plus its floodplain. Estuarine and riverine
wetlands can have a primary channel that conveys most flow, and one or mote secondary
channels of varying sizes that convey flood flows. The systems of diverging and converging
channels that characterize braided and anastomosing fluvial systems usually consist of one or

more main channels plus secondary channels. Tributary channels that originate in the wetland
and that only convey flow between the wetland and the primary channel are also regarded as
secondary channels. For example, short tributaties that are entirely contained within the
CRAM Assessment Area (AA) are regarded as secondary channels.

Shellfish beds. Oysters, clams and mussels are common bivalves that create beds on the banks and
bottoms of wetland systems. Shellfish beds influence the condition of theit environment by
affecting flow velocities, providing substrates for plant and animal life, and playing particularly
important roles in the uptake and cycling of nutrients and other water-borne materials.

Soil cracks, Repeated wetting and drying of fine grain soil that typifies some wetlands can cause the
soil to crack and form deep fissures that increase the mobility of heavy metals, promote
oxidation and subsidence, while also providing habitat for amphibians and
macroinvertebrates. Cracks must be a minimum of 1 inch deep to qualify.

Standing snags. 'Tall, woody vegetation, such as trees and tall shrubs, can take many yeats to fall to
the ground after dying. These standing “snags” they provide habitat for many species of birds
and small mammals. Any standing, dead woody vegetation that is at least 3 m tall is
considered a snag.

Submerged vegetation. Submerged vegetation consists of aquatic macrophytes such as Elodea
canadensis (common elodea), and Zostera marina (eelgrass) that are rooted in the sub-aqueous
substrate but do not usually grow high enough in the overlying water column to intetcept the
water surface. Submerged vegetation can strongly influence nutrient cycling while providing
food and shelter for fish and other organisms.

20



Swales on_floodplain or along shoreline. Swales are broad, elongated, vegetated, shallow depressions that
can sometimes help to convey flood flows to and from vegetated marsh plains or floodplains.
But, they lack obvious banks, regularly spaced deeps and shallows, or other characteristics of
channels. Swales can entrap water after flood flows recede. They can act as localized recharge
zones and they can sometimes receive emergent groundwater.

Varegated or crenttlated foreshore. As viewed from above, the foreshore of a wetland can be mostly
straight, broadly curving (i.e., arcuate), or variegated (e.g., meandering). In plan view, a
variegated shoreline resembles a meandering pathway. variegated shorelines provide greater
contact between water and land.

Wrackline or orvanic debris in_channel or on floodplain, Wrack is an accumulation of natural or unnatural
floating debris along the high water line of a wetland.




Structural Patch Type Worksheet for All Wetland Types, Except Vernal Pool Systems

Citcle each type of parch that is observed in the AN and enter the total number of

observed parches in Table 116 below. In the case of riverine wetlands, their status as

contined or non-confined must frst be determined (see secrion 3.2.2. 1),
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Table 4.16: Rating of Structural Patch Richness (based on results from worksheets).

Confined Riverine, Non-
Vernal ,Pool
, Playas, . confined
Rating . Systems and Estuarine .
Springs & Seeps, Deptessional ~Riverine,
Individual Vernal Pools p Lacustrine
A >3 =11 > 11 212
B 67 810 8-10 9-11
C 4-5 5-7 67 68
D <3 <4 <5 <5

Topographic Complexity

Definition: Topographic complexity refers to the variety of elevations within a wetland due to
physical, abiotic features and elevations gradients.

Table 4.17: Typical indicatots of Macro- and Micro-topogtaphic Complexity

for each wetland type.

hummocks, livestock tracks

Type Examples of Topographic Features

yp P pograp

Deptessional pools, islands, bars, mounds or hummocks, variegated
anpd Playas shorelines, soil cracks, partially buried debris, plant

channels large and small, islands, bars, pannes, potholes, natural
Hstuarine levees, shellfish beds, hummocks, slump blocks, first-order tidal
creeks, soil cracks, partially buried debris, plant hummocks

islands, bars, boulders, cliffs, benches, variegated shorelines, cobble,

Lacustrine X ; ;
boulders, partially buried debris, plant hummocks
Riverine pools, runs, glides, pits, ponds, hummocks, bars, debris jams,
ver
cobble, boulders, slump blocks, tree-fall holes, plant hummocks
Slope Wetland pools, runnels, plant hummocks, burrows, plant hummocks,
ope Wetlands

cobbles, boulders, partially buried debris, cattle or sheep tracks

Vernal Pools
and Pool
Systems

soil cracks, “mima-mounds,” rivulets between pools or along swales,
cobble, plant hummocks, cattle or sheep tracks
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Figute 4.6: Scale-independent schematic profiles of Topogtraphic Complexity.

Each profile A-D represents one-half of a characteristic cross-section through an AA. The right end of
each profile represents either the buffer along the backshore of the wetland encompassing the AA, or,
if the AA is not contiguous with the butfer, then the right end of each profile represents the edge of the

AA.

Table 4.18a: Rating of Topographic Complexity for Depressional Wetlands,
Playas, Individual Vernal Pools, and Slope Wetlands.

Alternative States

Ratin . I
8 (based on diagrams in Figure 4.6 above)
AA as viewed along a typical cross-section has at least two benches or breaks
A in slope, and each of these benches, plus the slopes between them contain

physical patch types or features that contribute to abundant micro-
topographic relief or variability as illustrated in profile A of Figure 4.6a.

AA has at least two benches or breaks in slope above the middle area or
B bottom zone of the AA, but these benches and slopes mostly lack abundant
micro-topographic relief. The AA resembles profile B of Figure 4.6a.

AA lacks any obvious break in slope or bench, and is best characterized has a
C single slope that has at least a moderate amount of micro-topographic
complexity, as illustrated in profile C of Figure 4.6a.

AA has a single, uniform slope with little or no micro-topographic complexity,
as illustrated in profile D of Figure 4.6a.
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Attribute 4: Biotic Structure

Plant Community Metric

Definition: The Plant Community Metric is composed of three submetrics for each wetland type. Two
of these sub-metrics, Number of Co-dominant Plants and Percent Invasion, are common to all wetland
types. For all wetlands except Vernal Pools and Vernal Pool Systems, the Number of Plant Layers as
defined for CRAM is also assessed. For Vernal Pools and Pool Systems, the Number of Plant layers
submetric is replaced by the Native Species Richness submetric. A thorough reconnaissance of an AA
is required to assess its condition using these submetrics. The assessment for each submetric is guided
by a set of Plant Community Worksheets. The Plant Community metric is calculated based on these
worksheets.

A “plant” is defined as an individual of any species of tree, shrub, herb/forb, moss, fern, emergent,
submerged, submergent or tloating macrophyte, including non-native (exotic) plant species. For the
purposes of CRAM, a plant “layer” is a stratum of vegetation indicated by a discreet canopy at a
specified height that comprises at least 5% of the area of the AA where the layer is expected.

Non-native species owe their occurrence in California to the actions of people since shortly before
Euroamerican contact. “Invasive” species are non-native species that tend to dominate one or more
plant layers within an AA. CRAM uses the California Invasive Plant Council (Cal-IPC) list to determine
the invasive status of plants, with augmentation by regional experts.

Number of Plant Layers Present

To be counted in CRAM, a layer must cover at least 5% of #he portion of the AA that is suitable for the layer.
This would be the littoral zone of lakes and depressional wetlands for the one aquatic layer, called
“tloating.” The “short,” “medium,” and “tall” layers might be found throughout the non-aquatic areas
of each wetland class, except in areas of exposed bedrock, mudflat, beaches, active point bars, etc. The
“very tall” layer is usually expected to occur along the backshore, except in forested wetlands.

[t is essential that the layers be identified by the actual plant heights (i.e., the approximate maximum
heights) of plant species in the AA, regardless of the growth potential of the species. For example, a
young sapling redwood between 0.5 m and 0.75 m tall would belong to the “medium” layer, even
though in the future the same individual redwood might belong to the “very tall” layer. Some species
might belong to multiple plant layers. For example, groves of red alders of all different ages and heights
might collectively represent all four non-aquatic layers in a riverine AA. Riparian vines, such as wild
grape, might also dominate all of the non-aquatic layers.



Layer definitions:

Floating Layer.  This layer includes rooted aquatic macrophytes such as Ruppia cirrbosa
(ditchgrass), Ranunculus aqunatilis (water buttercup), and Potamogeton foliosus (leafy pondweed) that
create floating or buoyant canopies at ot near the water surface that shade the water column.
This layer also includes non-rooted aquatic plants such as Lewna spp. (duckweed) and Eichhornia
crassipes (water hyacinth) that form floating canopies.

Short Vegetation. This layer varies in maximum height among the wetland types, but is never
taller than 50 cm. It includes small emergent vegetation and plants. It can include young forms
of species that grow taller. Vegetation that is naturally short in its mature stage includes Rorippa
nasturtinm-aquaticum (watercress), small Isoetes (quillworts), Distichlis spicata (saltgrass), Jaumea
carnosa (jaumea), Ranunculus flamula (creeping buttercup), Aksma spp. (water plantain), Sparganium
(burweeds), and Sagitaria spp. (atrowhead).

Medium Vegetation. This layer never exceeds 75 cm in height. [t commonly includes emergent
vegetation such Salicornia virginica (pickleweed), Atrplex: spp. (saltbush), rushes (Juncus spp.), and
Raumexc cruspus (curly dock).

Tall Vegetation. This layer never exceeds 1.5 m in height. It usually includes the tallest emergent
vegetation and the larger shrubs. Examples include Typha latifolia (broad-leaved cattail), Seirpus
californicus (bulrush), Rubus ursinus (California blackberty), and Baccharis piluaris (coyote brush).

Very Tall Vegetation. This layer is reserved for shrubs, vines, and trees that are taller than 1.5 m.
Examples include Plantanus racemosa (western sycamore), Populus fremontii (Fremont cottonwood),
Alnus rubra (ved alder), Sambucus mexicanus (Blue elderberry), and Corylus californicns (hazelnut).

Standing (upright) dead or senescent vegetation from the previous growing season can be used in
addition to live vegetation to assess the number of plant layers present. However, the lengths of
prostrate stems or shoots are disregarded. In other words, fallen vegetation should not be “held up” to
determine the plant layer to which it belongs. The number of plant layers must be determined based on
the way the vegetation presents itself in the field.
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Appendix I: Flow Chart to Determine Plant Dominance

Step 1: Determine the number of plant layers. Estimate which
possible layers comprise at least 5% of the portion of the AA that
is suitable for supporting vascular vegetation.

/ \

<5% >5%

! ,

It does not count
as a layer, and is no
longer  considered
in this analysis.

It counts as a layer.

v

Step 2: Determine the co-dominant plant species in each
layer. For each layer, identify the species that represent at least
10% of the total area of plant cover.

/ A

<10 % >10 %

\ v

>3

It is not a “dominant
species, and is no longer It is a “dominant” species.

considered in the analysis.

\ 4

Step 3: Determine invasive status of co-dominant plant
species. For each plant layer, use the list of invasive species
(Appendix IV) or local expertise to identify each co-dominant
species that is invasive. eCRAM software will automatically identify
known invasive species that are listed as co-dominants.
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Plant Community Metric Worksheet 1 of 8: Plant layer heights for all wetland types.

Plant Layers
Aquatic Semi-aquatic and Riparian
Wetland Type
Floating Short Medium Tall ‘”;:1?17
Dot 1 <1l / N
L exeinmal .balme On Water <03m | 03-075m | 075-15m ~15m
Hstuarine Surface

Perennial Non-saline
On Water

Estuarine, Seasonal . <03m | 03-0.75m 0.75~15m >1.5m
. Surface
Estuarine
Lacustrine,
Depressional and On
P Water | <0.5m | 0.5-15m | 15 -3.0m | >3.0m
Non-confined
. . Surface
Riverine
Slope NA <03m |} 0.3-0.75m 0.75—-15m >15m
Confined Riverine NA <0.5m 0.5—-1.5m 1.5-3.0m >30m

Number of Co-dominant Species

For each plant layer in the AA, all species represented by living vegetation that comprises at least 10%
relative cover within the layer are considered to be dominant. Only living vegetation in growth position
is considered in this metric. Dead or senescent vegetation is disregarded.

Percent Invasion

The number of invasive co-dominant species for all plant layers combined is assessed as a percentage of
the total number of co-dominants, based on the results of the Number of Co-dominant Species sub-
metric. The invasive status for many California wetland and riparian plant species is based on the Cal-
IPC list (Appendix IV). However, the best professional judgment of local experts may be used instead
to determine whether or not a co-dominant species is invasive.
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Horizontal Interspersion and Zonation

Definition: Horizontal biotic structure refers to the vatiety and interspersion of plant “zones.” Plant
zones are plant monocultures or obvious multi-species association that are arrayed along gradients of
elevation, moisture, or other environmental factors that seem to affect the plant community
organization in plan view. Interspersion is essentially a measute of the number of distinct plant zones
and the amount of edge between them.

Table 4.20a: Rating of Horizontal Interspersion of Plant Zones for all AAs
except Riverine and Vernal Pool Systems.

, Alternative States
Rating .
(based on Figutres 4.7, 4.8, and 4.10)
A AA has a high degree of plan-view interspersion.
B AA has a moderate degree of plan-view interspersion.
C AA has a low degree of plan-view interspersion.
D AA has essentially no plan-view interspersion.

Note: When using this metric, it is helpful to assign names of plant species or associations of species to
the colored patches in Figure 4.10.
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Vertical Biotic Structute

Definition: The vertical component of biotic structure consists of the interspersion and complexity of
plant layers. The same plant layers used to assess the Plant Community Composition Metrics (see
d to assess Vertical Biotic Structure. To be counted in CRAM, a layer must cover
at least 5% of the pottion of the AA that is suitable for the layer. This metric does not pertain to Vernal

Section 4.4.2) are use

Pools, Vernal Pool Systems, or Playas.

Tall

Tall

Sho

Tall or Very

Medium

Short k CTW?

Tall or Very

Medium ﬁ()
n ? CP

oR OR

Abundant vertical overlap involves Moderate vertical overlap involves
three overlapping plant layers. two overlapping plant layers

Figure 4.11:

Table 4.21: Rating of Vertical Biotic Structure for Riverine AAs and for Lacustrine and
Deptessional AAs supporting Tall or Very Tall plant layers (see Figure 4.11).

Schematic diagrams of vertical interspersion of plant layers for
Riverine AAs and for Depressional and Lacustrine AAs having
Tall or Very Tall plant layers.

Rating Alternative States

A More than 50% of the vegetated area of the AA supports abundant
ovetlap of plant layers (see Figures 4.11).

B More than 50% of the area supports at least moderate overlap of plant
layers.
25-50% of the vegetated AA supports at least moderate overlap of

C plant layers, or three plant layers are well represented in the AA but
there is little to no ovetlap.
Less than 25% of the vegetated AA supports moderate overlap of plant

D layers, or two layers are well represented with little overlap, or AA is
sparsely vegetated overall.
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Figure 4.12: Schematic diagrams of
plant canopies and entrained litter used

- ; to assess Vertical Biotic Structure in all
Emergent Dicots . . . .

without Canopy ot Estuatrine wetlands, or in Depressional
Pateained Litter and Lacustrine wetlands dominated by

emergent monocots ot lacking Tall and
Very Tall plant layers.

Limergent
Monocots with
Canopy

Emergent Limergent Dicots

Ben merg
Monocots without with Canopy and
Canopy intrained Litter

Table 4.22: Rating of Vertical Biotic Structure for wetlands dominated by emergent monocots ot
lacking Tall and Very Tall plant layers, especially Estuarine saline wetlands (see Figure 4.12).

Rating

Alternative States

Most of the vegetated plain of the AA has a dense canopy of living
vegetation or entrained litter or detritus forming a “ceiling” of cover 10-
20 cm of above the wetland surface that shades the surface and can
provide abundant cover for wildlife.

Less than half of the vegetated plain of the AA has a dense canopy of
vegetation or entrained litter as described in “A” above;

OR
Most of the vegetated plain has a dense canopy but the ceiling it forms is
much less than 10-20 cm above the ground surface.

Less than half of the vegetated plain of the AA has a dense canopy of
vegetation or entrained litter AND the ceiling it forms is much less than
10-20 cm above the ground sutface.

Most of the AA lacks a dense canopy of living vegetation or entrained
litter or detritus.
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Guidelines to Complete the Stressor Checklists

Definition: A stressor, as defined for the purposes of the CRAM, is an anthropogenic perturbation
within a wetland or its environmental setting that is likely to negatively impact the condition and
function of the CRAM Assessment Area (AA). A disturbance is a natural phenomenon that affects the

AA.

There are four underlying assumptions of the Stressor Checklist: (1) deviation from the best achievable
condition can be explained by a single stressor or multiple stressors acting on the wetland; (2)
increasing the number of stressors acting on the wetland causes a decline in its condition (there is no
assumption as to whether this decline is additive (linear), multiplicative, or is best represented by some
other non-linear mode); (3) increasing either the intensity or the proximity of the stressor tesults in a
greater decline in condition; and (4) continuous or chronic stress increases the decline in condition.

The process to identify stressors is the same for all wetland types. For each CRAM attribute, a variety
of possible stressors are listed. Their presence and likelihood of significantly affecting the AA are
recorded in the Stressor Checklist Worksheet. For the Hydrology, Physical Structure, and Biotic
Structure attributes, the focus is on stressors operating within the AA or within 50 m of the AA. For
the Buffer and Landscape Context attribute, the focus is on stressors operating within 500 m of the
AA. More distant stressors that have obvious, direct, controlling influences on the AA can also be
noted.

Table 5.1: Wetland disturbances and conversions.

Yes [\io)

flood fire

Has a major disturbance occurred at this
wetland?

If yes, was it a flood, fire, landslide, or other? landslide other

[f yes, then how severe is the disturbance?

likely to affect
site next 5 or

likely to affect
site next 3-5

likely to affect
stte next 1-2

more years years years
. vernal pool
depressional vernal pool
system
Has this wetland been converted from non-confined confined seasonal
another type? If yes, then what was the tiverine rivetine estuarine
previous type? perennial saline | perennial non-
. . . wet meadow
estuarine saline estuarine
lacustrine seep or spring playa
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Stressor Checklist Worksheet

HYDROLOGY ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Point Source (PS) discharges (POTW, other non-stormwater discharge)

Non-point Source (Non-PS) discharges (arban runoff, farm drainage)

Flow diversions or unnatural inflows

Dams (reservoirs, detention basins, recharge basins)

Flow obstructions (culverts, paved stream crossings)

Weir/drop structure, tide gates

Dredged inlet/channel

Engineered channel (tiprap, armored channel bank, bed)

Dike/levees

Groundwater extraction

Ditches (borrow, agricultural drainage, mosquito control, etc.)

Actively managed hydrology

Comments

PHYSICAL STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Filling or dumping of sediment or soils (N/A for restoration areas)

Grading/ compaction (N/A for restoration areas)

Plowing/Discing (N/A for restoration areas)

Resource extraction (sediment, gravel, oil and/or gas)

Vegetation management
{ {

Excessive sediment or organic debris from watershed

Excessive runoff from watershed

Nutrient impaired (PS or Non-PS pollution)

Heavy metal impaired (PS or Non-PS pollution)

Pesticides or trace organics impaired (PS or Non-PS pollution)

Bacteria and pathogens impaired (PS or Non-PS pollution)

Trash or refuse

Comments
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BIOTIC STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Mowing, grazing, excessive herbivory (within AA)

Excessive human visitation

Predation and habitat destruction by non-native vertebrates (e.g.,
Virginia opossum and domestic predators, such as feral pets)

Tree cutting/sapling removal

Removal of woody debris

Treatment of non-native and nuisance plant species

Pesticide application or vector control

Biological resource extraction or stocking (fisheries, aquaculture)

Excessive organic debris in matrix (for vernal pools)

Lack of vegetation management to conserve natural resources

Lack of treatment of invasive plants adjacent to AA or buffer

Comments

BUFFER AND LANDSCAPE CONTEXT ATTRIBUTE
(WITHIN 500 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Urban residential

Industrial/commercial

Military training/Air traffic

Dams (or other major flow regulation or disruption)

Dryland farming

Intensive row-crop agriculture

Orchards/nurseries

Commercial feedlots

Dairies

Ranching (enclosed livestock grazing or horse paddock or feedlot)

Transportation corridor

Rangeland (livestock rangeland also managed for native vegetation)

Sports fields and urban parklands (golf courses, soccer fields, ete.)

Passive recreation (bird-wartching, hiking, etc.)

Active recreation {off-road vehicles, mountain biking, hunting, fishing)

Physical resource extraction (rock, sediment, oil/ gas)

Biological resource extraction (aquaculture, commercial fisheries)

Comments
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CRAM Score Guidelines

Table 3.11: Steps to calculate attribute scotres and AA scores.

Step 1: Calculate For each Metric, convert the letter score into the corresponding numeric
Mettic Score score: A=12, B=9, C=6 and D=3.

For each Attribute, calculate the Raw Attribute Score as the sum of the
numeric scores of the component Metrics, except in the following cases:

o For Attribute 1 (Buffer and Landscape Context), the submetric scores
relating to buffer are combined into an overall buffer score that is added to
the score for the Landscape Connectivity metric, using the following

tormula: AR

Step 2: Calculate Buffer % AA with Average Landscape
raw Attribute Condition X Buffer X Buffer Width =+ Connectivity
Score

 Prior to calculating the Biotic Structure Raw Attribute Score, average the
three Plant Community sub-metrics.

- For vernal pool systems, first calculate the average score for all three Plant
Community sub-metrics for each replicate pool, then average these scores
across all six replicate pools, and then calculate the average Topographic
Complexity score for all six replicates.

Step 3: Calculate For each Attribute, divide its Raw Attribute Score by its maximum possible
final Attribute score, which is 24 for Buffer and Landscape Context, 36 for Hydrology, 24
Score for Physical Structure, and 36 for Biotic Structure.

Step 4: Calculate Calculate the AA score by averaging the inal Attribute Scores. Round the
the AA Score average to the nearest whole integer.
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Basic Information Sheet: Perennial Depressional Wetlands

Your Name:

Assessment Area

Assessment No, e !m/d/V) I : :

Assessment Team Members for This AA

AA Category:

g Restoration g Mirgation 0 [impacted Yeher

Which best describes the type of depressional wetland?

O freshwater marsh O alkaline marsh O alkali flat (specify):

Which best describes the hydrologic state of the wetland at the time of assessment?

0 ponded/inundated O saturated seil, bur no surface water dry

What is the appatent hydrologic regime of the wetland?

Long-dnration depressional wetdands are defined as supporting surface water for > 9 months of the year
(in > 5 out of 10 vears)) Medinm-duration depressional wedands are defined as supporting surface water
for between 4 and 9 months of the vear. Shartduration wetlands possess surface water between 2
weeks and 4 months of the year,

o long-duraton wdivm-duration O shott-duration

Docs your wetland connect with the floodplain of a neatby stteam? Oyes B no

Is the topographic basin of the wetland fistinet or O indistinct ?

Ao dndistingt, such as vernal pool complexes and large wet meadows, which may be intricately interspersed
with uplands or seemingly homogencous over very large areas, topographic basin s one thar lacks
obwvious boundaries between wetland and upland. Examples of such features are seaso nal, depressional
wetlands in very low-gradient landscapes.







Scoring Sheet: Perennial Depressional Wetlands

AA Name: (m/d/y) | [
Attributes anu imcuis I Seareg sl €IS
Buffer and Landscape Context
1andscape Connectivire (T

Buffer submetric A:

Pervent of AA with Bufler

Buffer submetric B:

Average Buffer Widih

Buffer submetric C:

Buffer Condition

Lo I Haws Tinal Artribute Score =
D+ | Cx{AxDB)y | = Adtribute Score :I: — l 12;{‘}“\:22:;[;;;?;(0
Hydeology
Water Soutce ¢

[ Iydroperiod or Channel Stability

Hydrologic Connectivity

Attribute Sca

Physical Structure

Stracnural Patcl Richne

Topographic Complex

Attribute Sco

Biotic Structute

Plant Community subnmsetric A:
Number of Plant |ayers

Plant Conmmunity submetric B:
Nundber of Co-dominant species

Plant Community submetric C:
Percent Lnvasion

Plant Communi
(average of subme,

Florizontal Interspersion and &

Vertical Biotic !

Attribu

Overall A

Final Attribute Score =
(Raw Score/36) 100

Final Attribute Score =
{Raw Score/24)100

Final Attribute Score =
(Raw Score/36}100

Average of Final Attribute
Scores




Identify Wetland Type
Figure 3.2: Flowchart to determine wetland type and sub-type.
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3.2.2.2 Depressional Wetlands

Note: This section was primartily based on perennial depressional wetlands and caution should
be applied in the interpretation of scores in seasonal depressional wetlands. The depressional
module will be revised duting the CRAM validation/calibration process in 2008-2009.

Depressional wetlands exist in topogtaphic lows that do not usually have outgoing surface drainage
except during extreme flood events or heavy rainfall.  Precipitation is their main source of water.
Depressional wetlands can have distinct or indistinct boundaries. Many depressional wetlands are
seasonal, and some lack surface ponding or saturated conditions during dry years. A complex of
shallows and seasonally wet swales and depressions created by the slight topographic relief of a vernal
pool system is an example of an indistinct depressional wetland. The margins of distinct depressional
wetlands are relatively easy to discern in aerial photos and in the field. Examples of distinct
depressional wetlands include sag ponds, snowmelt ponds, kettle-holes in moraines, cutoff ox-bows on
floodplains, and water hazards on golf courses.

3.2.2.3 Other Depressional Wetlands

Depressional wetlands other than vernal pools can be seasonal or perennial, but their flora and fauna
are mostly not characteristic of vernal pools, and they lack the impervious substrate that controls vernal
pool hydrology. They differ from lacustrine wetlands by lacking an adjacent atea of open water at least
2 m deep and 8 ha total area). They differ from playas by lacking an adjacent area larger than the
wetland of either alkaline or saline open water less than 2 m deep or non-vegetated, fine-grain
sediments. Unlike slope wetlands (i.e., springs and seeps), depressional wetlands depend more on
precipitation than groundwater as their water source.



Establish the Assessment Area (AA)

Table 3.5: Examples of features that should be used to delineate AA boundaries.

Flow-Through Wetlands

Non Flow-Though Wetlands

Riverine, Estuarine and Slope

Wetlands

Lacustrine, Wet Meadows,
Depressional, and Playa
Wetlands

Vernal Pools and
Vernal Pool Systems

diversion ditches
end-of-pipe large discharges
grade control or water height
control structures

major changes in tiverine
entrenchment, confinement,

degradation, aggradation,
slope, or bed form

majot channel confluences
water falls

open water areas more than
50 m wide on average ot
broader than the wetland

transitions between wetland
types
foreshores, backshores and

uplands at least 5 m wide

weirs, culverts, dams, levees,
and other flow control
structures

above-grade roads and fills
berms and levees
jetties and wave deflectors

major point sources or
outflows of water

open watet areas [mote
than 50 m wide on average
or broader than the
wetland

foreshores, backshores and
uplands at least 5 m wide

weirs and other flow
control structures

above-grade roads

and fills

major point sources
of water inflows or
outflows

weirs, betms, levees
and other flow
control structures

Table 3.6: Examples of features that should not be used to delineate any AAs.

at-gtade, unpaved, single-lane, infrequently used roadways or crossings

bike paths and jogging trails at grade

bare ground within what would otherwise be the AA boundary

equestrian trails

fences (unless designed to obstruct the movement of wildlife)

property boundaries

riffle (or rapid) — glide — pool transitions in a riverine wetland

spatial changes in land cover or land use along the wetland border

state and federal jurisdictional boundaries




Table 3.7: Recommended maximum and minimum AA sizes for each wetland type.

Note: Wetlands smaller than the recommended AA sizes can be assessed in their entirety.

Wetland Type

Recommended AA Size

Slope

Spring or Seep

Maximum size is 0.50 ha (about 75 m x 75 m, but shape can vary);
there is no minimum size.

Wet Meadow

Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
vaty); minimum size is 0.1 ha (about 30 m x 30 m).

Deptressional

Vernal Pool

There ate no size limits (see Section 3.5.6 and Table 3.8).

Vernal Pool System

There are no size limits (see Section 3.5.6 and Table 3.8).

Other Depressional

Maximum size is 1.0 ha (about 100 m x 100 m, but shape can
vary); there is no minimum size.

Riverine

Confined and Non-

Recommended length is 10x average bankfull channel width;
maximum length is 200 m; minimum length is 100 m.

AA should extend laterally (landward) from the bankfull contour

confined to encompass all the vegetation (trees, shrubs vines, etc) that
[ &
probably provide woody debris, leaves, insects, etc. to the channel
and its tloodplain (Figure 3.4); minimum width is 2 m.
. Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
Lacustrine o T
vary); minimum size is 0.5 ha (about 75 m x 75 m).
Pla Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
a L o p
y vary); minimum size is 0.5 ha (about 75 m x 75 m).
Estuarine

Perennial Saline

Perennial
Non-saline

Seasonal

Recommended size and shape for estuarine wetands is a 1 ha
citcle (radius about 55 m), but the shape can be non-circular if
necessary to fit the wetland and to meet hydro-geomorphic and
other criteria as outlined in Sections 3.5.1-3. The minimum size is
0.1 ha (about 30 m x 30 m).




Attribute 1: Buffer and Landscape Context

Landscape Connectivity

Definition: The landscape connectivity of an Assessment Area s assessed in terms of its spatial
association with other areas of aqualic resources, such as other welands, lakes, strenms, cte, Tt is
assuoied that wetlands close to each other have a greater potential 1o inferner ecologically and
hydrologically, and that such Interactions ave generally beneticial,

Far all wetlands except riverine: On digiral or havdeapy site imagery, draw a straight line
extendling 500 m from the AN boundary in cach of the four cardinal compass directions.
Mong eacl transect line, esiimare the percentage of the segment that passes through wetland
or aquatic habitat of any kind, incleding open water. Use the workshect below to record these

estimates,

Worksheet for Landscape Connectivity Mettic for All Wetlands Except Riverine

Percentage of Transect Lines that Contains
Wedand Hahitar of Any Kind
Segment Direction Percentape of Transeet Length
Thar i \\‘.'r\r]n_nd

North
South
L=ast
West
Mverage Percentage ot Transect Length
Thar Is Wecland

Table 4.1: Rating for Landscape Connectivity for all wetlands except Riverine.

Rating Alternative States
A An average of 76 — 100 % of the transects is wetland habitat of any kind.
B An average of 51 — 75 % of the wansects is wetland habirat of any kind.
C An average of 26 — 50 %% of the transects is wetland habitat of any kind.
D An avetage of 0 — 25 % of the transects is wetland habitat of any kind.




Percent of AA with Buffer

Definition: The bufter is the arca adjeining the A\ thar is in a natueeal or semi-natural state and
currently not dedicated to antheopogenic uses thar would severely deteacr from its ability 1o eneap
contaminants, discoutage forays into the AN\ by people and non-native predators, or otherwise protect
the AA from stress and distuebance,

To be considered as buffer, a suitable land cover type must be at least 5 i wide and extend along rthe
perimeter of the A\ tor at least 3 m. The maximum width of the buffer is 250 m. At distances beyond
250 m from the NA, the buffer becomes pact of the landscape context of the A,

Any area of open water at least 30 m wide that is adjoining the AL\, such as a lake, large river, or large
slough, is not considered in the assessiment of the buftter. Such open water is considered w be nenteal,
neither pact of the wetland nor part of the butfer. There are three reasons tor excluding larpe areas of
open water (Le., more than 30 m wide) from Assessiment Areas and theiv butters. Iiest, assessments of
buffer extent and butfer width are inflated by including open water as a part of the butfer, Second,
while there may be posilive correlations between wetland stressors and the quality of open water,
quantitying water quality generally requires laboratory analyses beyond the scope of rapid assessment.
Third, open waler can be a direet source of stress (e, water pollution, waves, hoat wakes) or an
indirect source of stress (ie., promores human visitation, encoucages infensive use by livestock looking
tor water, provides dispersal for non-native plant species), ot it can be a source of benefirs ro a wetland
(e.g, nutrients, propagules ot natve plant species, water that is essential to maintain wetland
hydroperiods, cte}. Flowever, any area of open water at least 30 m wide thar is within 250 m of the AA
but is not adjoning the A\ Is considered part of the butter.

In the example below (Figure 4.2), most of the area around the AN\ (outlined in white} consists of non-
Lufter land cover types. The AN adjoins 2 1najor roadway, parking lot, and other development that is a
non-butfer land cover fype. There is a nearby wetland but it is separated from the AN by a2 major
coadway and s not considered buffer. The open water area 1s neutral and not considered in the
estimartion of the percentage of the LA\ perimeter that has buffer. In this example, the only areas that
would be considered buffer is the area labeled “Upland Buffer”.

Figure 4.2: Diagram of bufter and non-buffer land
! covet t}.’pcs‘




Table 4.4: Guidelines for identifying wetland buffers and breaks in buffegs.

Examples of Land Covers

Included in Buffers

Examples of Land Covers Excluded from Buffers

Notes: buffers do not cross these land covers; areas of
open watet adjacent to the AA are not included in the
assessment of the AA or its buffer.

bike trails

dry-land farming areas
foot trails

horse trails

links or target golf courses
natural upland habitats
nature or wildland parks
open range land

railroads

roads not hazardous to wildlife
swales and ditches

vegetated levees

Ocommercial developments
[Jfences that interfere with the movements of wildlife

Uintensive agriculture (row crops, orchards and vineyards
lacking ground cover and other BMPs)

Opaved roads (two lanes plus a turning lane or larger)
Ulawns

Uparking lots

Ohorse paddocks, feedlots, turkey ranches, etc.
Oresidential areas

Osound walls

Usports fields

Utraditional golf courses

Ourbanized parks with active recreation

Dpedestrian/bike trails (Le., neatly constant traffic)

Table 4.5: Rating for Percent of AA with Buffee.

) Alternative States
Rating . .
(not including open-water areas)
A Buffer is 75 - 100% of AA perimeter.
B Buffer is 50 — 74% of AA perimeter.
C Buffer is 25 — 49% of AA perimeter.
D Bufter is 0 — 24% of AA perimeter.
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Average Buffer Width

Definition: The average width of the buffer adjoining the AA is estimated by averaging the lengths of
eight straight lines drawn at regular intervals around the AA from its perimeter outward to the nearest
non-buffer land cover or 250 m, which ever is first encountered. It is assumed that the functions of the
buffer do not increase significantly beyond an average width of about 250 m. The maximum buffer
width is therefore 250 m. The minimum buffer width is 5 m, and the minimum length of buffer along
the perimeter of the AA is also 5 m. Any area that is less than 5 m wide and 5 m long is too small to be
a buffer. See Table 4.4 above for more guidance regarding the identification of AA buffers.

Table 4.6: Steps to estimate Buffer Width tor all wetlands.

Identify areas in which open water is directly adjacent to
Step1 | the AA, with no vegetated intertidal or upland area in
between. These areas are excluded from butfer calculations.

Draw straight lines 250 m in length perpendicular to the
AA through the buffer area at regular intervals along the
Step 2 portion of the perimeter of the AA that has a buffer. For
one-sided riverine AAs, draw four lines; for all other
wetland types, draw cight lines (see Figures 4.3 and 4.4
below).

Estimate the buffer width of each of the lines as they
Step 3 | extend away from the AA. Record these lengths on the
worksheet below.

Estimate the average buffer width. Record this width on
the worksheet below.

Step 4

11






Buffer Condition

Definition: The condition of a buffer is assessed according to the extent and quality of its vegetation
cover and the overall condition of its substrate. Evidence of direct impacts by people are excluded
from this metric and included in the Stressor Checklist. Buffer conditions are assessed only for the
portion of the wetland border that has already been identified or defined as buffer, based on Section

4.1.2 above. If there is no buffer, assign a score of D.

Table 4.8: Rating for Buffer Condition.

Rating Alternative States

A Buffer for AA is dominated by native vegetation, has undisturbed soils, and is
apparently subject to little or no human visitation.
Buffer for AA is characterized by an intermediate mix of native and non-native

B vegetation, but mostly undisturbed soils and is apparently subject to little or no human
visitation.
Buffer for AA is characterized by substantial amounts of non-native vegetation AND

C there is at least a moderate degree of soil disturbance/compaction, and/or thete is
evidence of at least moderate intensity of human visitation.

D Buffer for AA is characterized by barren ground and/or highly compacted or otherwise
disturbed soils, and/or there is evidence of very intense human visitatior.

13




Attribute 2: Hydrology

Water Source

Definition: Water Sources directly affect the extent, duration, and frequency of saturated or ponded
conditions within an Assessment Area. Water Sources include the kinds of direct inputs of water into
the AA as well as any diversions of water from the AA. Diversions are considered a water source
because they affect the ability of the AA to function as a source of water for other habitats while also
directly affecting the hydrology of the AA.

A water source is direct if it supplies water mainly to the AA, rather than to areas through which the
water must flow to reach the AA. Natural, direct sources include rainfall, ground water discharge, and
flooding of the AA due to high tides or naturally high riverine flows. Examples of unnatural, direct
sources include stormdrains that empty directly into the AA or into an immediately adjacent area. For
seeps and springs that occur at the toes of earthen dams, the reservoirs behind the dams are direct
water source. Indirect sources that should not be considered in this metric include large regional dams
or urban storm drain systems that do not drain directly into the AA but that have systemic, ubiquitous
effects on broad geographic areas of which the AA is a small part. For example, the salinity regimes of
estuarine wetlands in San Francisco Bay are affected by dams in the Sierra Nevada, but these effects are
not direct. But some of the same wetlands are directly affected by nearby discharges from sewage
treatment facilities. Engineered hydrological controls, such as weirs, tide gates, flashboards, grade
control structures, check dams, etc., can serve to demarcate the boundary of an AA (see Section 3.5),
but they are not considered water sources.

The typical suite of natural water sources differs among the wetland types. The water for estuarine
wetlands is by definition a combination of marine (i.e,, tdal) and riverine (i.e., fluvial) sources. "This
metric is focused on the non-tidal water sources that account for the conditions during the growing
season, regardless of the time of year when these sources exist. To assess water source, the plant species
composition of the wetland should be compared to what is expected, in terms of the position of the
wetland along the salinity gradient of the estuary, as adjusted for the overall wetness of the water year.
In general, altered sources are indicated by vegetation that is either more tolerant of saline conditions or
less tolerant than would be expected. If the plant community is unexpectedly salt-tolerant, then an
unnatural decrease in freshwater supply is indicated. Conversely, if the community is less salt-tolerant
than expected, than an unnatural increase in freshwater is indicated.

14



Table 4.9: Rating for Water Source.

Rating

Alternative States

Freshwater sources that affect the dry season condition of the AA, such as its
flow characteristics, hydroperiod, or salinity regime, are precipitation,
groundwater, and/or natural runoff, or natural flow from an adjacent freshwater
body, or the AA naturally lacks water in the dry season. There is no indication
that dry season conditions are substantially controlled by artificial water sources.

Freshwater soutces that affect the dry season condition of the AA are mostly
natural, but also obviously include occasional or small cffects of modified
hydrology. Indications of such anthropogenic inputs include developed land ot
irrigated agricultural land that comprises less than 20% of the immediate
drainage basin within about 2 km upstream of the AA, or that is charactetized by
the presence of a few small stormdrains or scattered homes with septic systems.
No large point sources or dams control the overall hydrology of the AA.

Freshwater sources that affect the dry season conditions of the AA are primarily
urban runoff, direct irrigation, pumped water, artificially impounded water, water
remaining after diversions, regulated releases of water through a dam, or other
artificial hydrology.  Indications of substantial artificial hydrology include
developed or irrigated agricultural land that comprises more than 20% of the
immediate drainage basin within about 2 km upstream of the AA, or the
presence of major point source discharges that obviously control the hydrology
of the AA.

OR

Freshwater sources that affect the dry season conditions of the AA are
substantially controlled by known diversions of water or other withdrawals
directly from the A, its encompassing wetland, or from its drainage basin.

Natural, freshwater sources that affect the dry season conditions of the AA have
been eliminated based on the following indicators: impoundment of all possible
wet scason inflows, diversion of all dry-season inflow, predominance of xeric
vegetation, etc.

15




Hydroperiod or Channel Stability

Definition: [Hydroperiod is the characteristic frequency and duration of inundation or saturation of a
wetland during a typical year. The natural hydroperiod for estuarine wetlands is governed by the tides,
and includes predictable variations in inundation regimes over days, weeks, months, and seasons.
Depressional, lacustrine, playas, and tiverine wetlands typically have daily variations in water height that
are governed by diurnal increases in evapotranspiration and seasonal cycles that are governed by rainfall
and runoff. Seeps and springs that depend on groundwater may have relatively slight seasonal vatiations
in hydropetiod.

Channel stability only pertains to riverine wetlands. It is assessed as the degree of channel aggradation
(i.e., net accumulation of sediment on the channel bed causing it to rise over time), or degradation (L.e.,
net loss of sediment from the bed causing it to be lower over time). There is much interest in channel
entrenchment (i.e., the inability of flows in a channel to exceed the channel banks) and this is addressed
in the Hydrologic Connectivity metric.

Table 4.10: Field Indicators of Altered Hydroperiod.

Direct Engineering Evidence Indirect Ecological Evidence

Reduced Extent and Duration of Inundation or Saturation

U Evidence of aquatic wildlife

) mortality

U Upstream spring boxes Y )
1 Encroachment of terrestrial

O Impoundments .
vegetation

0 Pumps, diversions, ditching that
move water fnfo the wetland

O

Stress or mortality of hydrophytes
(1 Compressed or reduced plant
zonation

Increased Extent and Duration of Inundation ot Saturation

L Berms [} Late-season vitality of annual

U Dikes vegetation

0 Pumps, diversions, ditching that (1 Receuntly drowned tiparian vegetation
move water into the wetland 0 Extensive fine-grain deposits
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Depressional, Lacustrine, Playas, and Slope Wetlands: Assessment of the
hydroperiod for these kinds of wetlands should be initiated with an office-based review
of. Field indicators for altered hydropetiod include pumps, spring boxes, ditches, hoses
and pipes, and encroachment of terrestrial vegetation (see Table 4.10 above). Tables
4.11a and 4.11b provide narratives for rating Hydroperiod for depressional, lacustrine,
and seep and spring wetlands.

Table 4.11a: Rating of Hydroperiod for Depressional, Lacustrine, Playas, and Slope wetlands.

Alternative States
(based on Table 4.10 above)
A Hydroperiod of the AA is characterized by natural patterns of filling or inundation
and drying or drawdown.

Rating

The filling or inundation patterns in the AA are of greater magnitude or duration than
B would be expected under natural conditions, but thereafter, the AA is subject to
natural drawdown or drying.

Hydroperiod of the AA is characterized by natural patterns of filling or inundation,
but thereafter, is subject to more rapid or extreme drawdown or drying, as compared
to more natural wetlands.

C OR

The filling or inundation patterns in the AA are of substantially lower magnitude or
duration than would be expected under natural conditions, but thereafter, the AA 1s
subject to natural drawdown or drying.

D Both the inundation and drawdown of the AA deviate from natural conditions (either
increased or decreased in magnitude and/or duration).
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Hydrologic Connectivity

Definition: Hydrologic Connectivity describes the ability of water to flow into or out of the wetland,
ot to inundate their adjacent uplands. This metric pertains only to Riverine, Estuarine, Vernal Pool
Systems, individual Vernal Pools, and Playas.

This metric is scored by assessing the degree to which the hydrologic connectivity of the AA is
restricted by unnatural features, such as levees and excessively high banks. These features may be
restricting the hydrology of the wetland in which the AA is contained, and thus do not need to directly
adjoin the AA.

Table 4.15¢: Rating of Hydrologic Connectivity for Estuarine, Depressional, Lacustrine, and
Slope wetlands, Playas, Individual Vernal Pools, and Vernal Pool Systems.

Rating Alternative States

Rising water in the wetland that contains the AA has unrestricted access to
A adjacent areas, without levees or other obstructions to the lateral movement
of Aood waters.

There are unnatural features such as levees or road grades that limit the
amount of adjacent transition zone ot the lateral movement of flood watets,
relative to what is expected for the setting. But, the limitations exist for less
B than 50% of the boundary of wetland that contains the AA. Restrictions
may be intermittent along margins of the wetland, or they may occur only
along one bank or shore of the wetland. Flood flows may exceed the
obstructions, but drainage back to the wetland is obstructed.

The amount of adjacent transition zone or the lateral movement of flood
waters is limited, relative to what is expected for the setting, by unnatural
C features, such as levees or road grades, for 50-90% of the wetland that
contains the AA. Flood flows may exceed the obstructions, but drainage
back to the wetland is obstructed.

The amount of adjacent transition zone or the lateral movement of flood
waters is limited, relative to what is expected for the setting, by unnatural
features, such as levees or road grades, for more than 90% of the wetland
that contains the AA.
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Attribute 3: Physical Structure

Structural Patch Richness

Definition: Patch richness is the number of different obvious types of physical surfaces or features that
may provide habitat for aquatic, wetland, or riparian species. This metric is different from topographic
complexity in that it addresses the number of different patch types, whereas topographic complexity
evaluates the spatial arrangement and interspersion of the types. Physical patches can be natural or
unnatural.

Patch Type Definitions:

Animal monnds_and burrows. Many vertebrates make mounds or holes as a consequence of their
foraging, denning, predation, ot other behaviors. The resulting soil disturbance helps to
redistributes soil nutrients and influences plant species composition and abundance. To be
considered a patch type there should be evidence that a population of burrowing animals has
occupied the Assessment Area. A single burrow or mound does not constitute a patch.

Bank_slhumps _or _undercut_banks_in_chanpels_or_along_shorelines. A bank slump is a portion of a
depressional, estuarine, or lacustrine bank that has broken free from the rest of the bank but
has not eroded away. Undetcuts are areas along the bank or shoreline of a wetland that have
been excavated by waves ot flowing water.

Cobble_and boulders. Cobble and boulders are rocks of different size categories. The long axis of
cobble ranges from about 6 cm to about 25 cm. A boulder is any rock having a long axis
greater than 25 ¢cm. Submetged cobbles and boulders provide abundant habitat for aquatic
mactoinvertebrates and small fish. Exposed cobbles and boulders provide roosting habitat for
birds and shelter for amphibians. They contribute to patterns of shade and light and air
movement near the ground surface that affect local soil moisture gradients, deposition of
seeds and debris, and overall substrate complexity.

Concentric_or parallel high water marks. Repeated variation in water level in a wetland can cause
concentric zones in soil moisture, topographic slope, and chemistry that translate into visible
zones of different vegetation types, gteatly increasing overall ecological diversity. The
variation in water level might be natural {e.g., seasonal) or anthropogenic.

Debris jams. A debris jam is an accumulation of drift wood and other tlotage across a channel that
partially or completely obstructs surface water flow.

Hummocks or_sediment monnds. Hummocks are mounds created by plants in slope wetlands,
depressions, and along the banks and floodplains of fluvial and tidal systems. Hummocks are
5 g )
typically less than 1m high. Sediment mounds are similar to hummocks but lack plant cover.

Lslands (exposed at bigh-water stage). An island is an area of land above the usual high water level and,
at least at times, surrounded by water in a riverine, lacustrine, estuarine, or playa system.
Islands differ from hummocks and other mounds by being large enough to support trees or
large shrubs.

Macroalgae and algal mats. Macroalgae occurs on benthic sediments and on the water surface of all
types of wetlands. Macroalgae are important primary producers, representing the base of the
food web in some wetlands. Algal mats can provide abundant habitat for macro-invertebrates,
amphibians, and small fishes.

Non-vegetated flats (sandflats, mudflats, gravel flats, efe.). A flat is a non-vegetated area of silt, clay, sand,
shell hash, gravel, or cobble at least 10 m wide and at least 30 m long that adjoins the wetland
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foreshore and is a potential resting and feeding area tor fishes, shorebirds, wading birds, and
other waterbirds. Flats can be similar to large bars (see definitions of point bars and in-
channel bars below), except that they lack the convex profile of bars and their compositional
material is not as obviously sorted by size or texture.

Pannes or pools on floodplazn. A\ panne is a shallow topographic basin lacking vegetation but existing
on a well-vegetated wetland plain. Pannes fill with water at least seasonally due to overland
flow. They commonly serve as foraging sites for waterbirds and as breeding sites for
amphibians.

Point bars and in-channel bars. Bars are sedimentary features within intertidal and fluvial channels.
They are patches of transient bedload sediment that form along the inside of meander bends
ot in the middle of straight channel reaches. They sometimes support vegetation. They ate
convex in profile and their surface material vaties in size from small on top to larger along
their lower margins. They can consist of any mixture of silt, sand, gravel, cobble, and

boulders.

Pools in_channels. Pools are areas along tidal and fluvial channels that are much deeper than the
average depths of their channels and that tend to retain water longer than other areas of the
channel during periods of low or no surface tlow.

Riffles or rapids. Riffles and rapids are areas of relatively rapid flow and standing waves in tidal or
fluvial channels. Riffles and rapids add oxygen to flowing water and provide habitat for many
fish and aquatic invertebrates.

Secondary channels_on_floodplains or along shorelines. Channels confine riverine or estuarine flow. A
channel consists of a bed and its opposing banks, plus its floodplain. Estuarine and riverine
wetlands can have a primary channel that conveys most flow, and one or more secondary
channels of varying sizes that convey flood flows. The systems of diverging and converging
channels that characterize braided and anastomosing fluvial systems usually consist of one or
more main channels plus secondary channels. Tributary channels that originate in the wetland
and that only convey flow between the wetland and the primary channel are also regarded as
secondary channels. For example, short tributaries that are entirely contained within the
CRAM Assessment Area (A2\) are regarded as secondary channels.

Shellfish beds. Oysters, clams and mussels ate common bivalves that create beds on the banks and
bottoms of wetland systems. Shellfish beds influence the condition of their environment by
affecting flow velocities, providing substrates for plant and animal life, and playing particularly
important roles in the uptake and cycling of nutrients and other water-borne materials.

Soil cracks. Repeated wetting and drying of fine grain soil that typifies some wetlands can cause the
soil to crack and form deep fissures that increase the mobility of heavy metals, promote
oxidation and subsidence, while also providing habitat for amphibians and
macroinvertebrates. Cracks must be a minimum of 1 inch deep to quality.

Standing snags. Tall, woody vegetation, such as trees and tall shrubs, can take many years to fall to
the ground after dying. These standing “snags” they provide habitat for many species of birds
and small mammals. Any standing, dead woody vegetation that is at least 3 m tall is
considered a snag.

Submerged wvegetation. Submerged vegetation consists of aquatic macrophytes such as Elodea
canadensis (common elodea), and Zostera marina (cclgrass) that are rooted in the sub-aqueous
substrate but do not usually grow high enough in the overlying water column to intercept the
water sutface. Submerged vegetation can strongly influence nutrient cycling while providing
food and shelter for fish and other organisms.
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Swales on floodplain or along shoreline. Swales are broad, elongated, vegetated, shallow deptessions that
can sometimes help to convey flood flows to and from vegetated marsh plains or floodplains.
But, they lack obvious banks, regulatly spaced decps and shallows, or other charactetistics of
channels. Swales can entrap water after flood flows recede. They can act as localized recharge
zones and they can sometimes receive emergent groundwater.

Variegated or crennlated foreshore. As viewed from above, the foreshore of a wetland can be mostly
straight, broadly curving (i.e., arcuate), or vatiegated (e.g., meandering). In plan view, a
variegated shoreline resembles a meandering pathway. variegated shorelines provide greater
contact between water and land.

Wrackline or orsanic debris in_channel or on floodplain. Wrack is an accumulation of natural or unnatural
floating debris along the high water line of a wetland.
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Table 4.16: Rating of Structural Patch Richness (based on results from worksheets).

Confined Riverine, Non-
Vernal ,Pool
. Playas, . . confined
Rating . Systems and Iistuarine B
Springs & Seeps, Debressional
Individual Vernal Pools p
A =8 =zl = |1 =12
B 6-—7 8~10 8—10 911
C 4-5 5-7 6-7 f_R
D <3 <4 <53

Topographic Complexity

Definition: l'opographic complexity refers to rhe varlety of elevations within a wetland due to
physical, abiotic features and elevations gradients,

Table 4.17: Typical indicators of Macro- and Mictro-topographic Complexity
for each wetland type.

Type Examples of Topographic Features

pools, islands, bars, mounds ot hummocks, variegated
shorelines, soil cracks, partially butied debris, plant
hummocks, livestock tracks

Depressional
and Playas

channels large and small, islands, bars, pannes, potholes, natucal
levees, shellfish beds, hummocks, slamp blacks, first-order tidal
creeks, soil cracks, partially buried debs, plant humimocks

Lstuarcine

[ i islands, bars, boulders, cliffs, benches, varegated shorelines, cobble,
acustringe . ; .
’ boulders, partally buried debris, plant hummocks

pools, tuns, glides, pits, ponds, hummocks, bars, debris jams,

Riverine cobble, boulders, slump blocks, tree-fall holes, plant hummocks

peols, runncls, plant hummocks, burrows, plant hummeocks,

Slope Wetlands cobbles, boulders, pardally buried debris, cattle or sheep tracks

Vernal Pools

and Pool
Systermns

soll cracks, “mima-mounds,” rivulets between pools or along swales,
cobble, plant hummaocks, cattde or sheep tracks




Figure 4.6: Scale-independent schematic profiles of Topographic Complexity.

Each profile A-D represents one-half of a characteristic cross-section through an AA. The right end of
each profile represents either the buffer along the backshore of the wetland encompassing the AA, or,
it the AN is not contiguous with the buffer, then the right end of each profile represents the edge of the

AA

4.6a

Table 4.18a: Rating of Topographic Complexity for Depressional Wetlands,
Playas, Individual Vernal Pools, and Slope Wetlands.

Alternative States

Ratin . -
g (based on diagrams in Figure 4.6 above)
AN as viewed along a typical cross-section has at least two benches ot breaks
A in slope, and each of these benches, plus the slopes between them contain

physical patch types or features that contribute to abundant micro-
topographic relief or variability as illustrated in profile A of Figure 4.6a.

AA has at least two benches or breaks in slope above the middle area ot
B bottom zone of the AA, but these benches and slopes mostly lack abundant
micro-topographic relief. The AA resembles profile B of Figure 4.6a.

AA lacks any obvious break in slope or bench, and is best characterized has a
C single slope that has at least a moderate amount of micro-topographic
complexity, as illustrated in profile C of Figute 4.6a.

AA has a single, uniform slope with little or no micro-topographic complexity,
as illustrated in profile DD of Figure 4.0a.
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Attribute 4: Biotic Structure

Plant Community Metric

Definition: The Plant Community Metric is composed of three submetrics for each wetland type. Two
of these sub-metrics, Number of Co-dominant Plants and Petcent Invasion, are common to all wetland
types. For all wetlands except Vernal Pools and Vetnal Pool Systems, the Number of Plant Layers as
defined for CRAM is also assessed. For Vernal Pools and Pool Systems, the Number ot Plant layers
submetric is replaced by the Native Species Richness submetric. A thorough reconnaissance of an AA
is required to assess its condition using these submetrics. The assessment for each submetric is guided
by a set of Plant Community Worksheets. The Plant Community metric is calculated based on these
worksheets.

A “plant” is defined as an individual of any species of tree, shrub, herb/forb, moss, fern, emergent,
submerged, submergent or tloating macrophyte, including non-native (exotic) plant species. For the
putposes of CRAM, a plant “layer” is a stratum of vegetation indicated by a discreet canopy at a
specified height that comprises at least 5% of the area of the AA where the layer is expected.

Non-native species owe their occurrence in California to the actions of people since shortly before
Euroamerican contact. “Invasive” species are non-native species that tend to dominate one or more
plant layers within an AA. CRAM uses the California Invasive Plant Council (Cal-IPC) list to determine
the invasive status of plants, with augmentation by regional experts.

Number of Plant Layers Present

To be counted in CRAM, a layer must cover at least 5% of the portion of the AA that is suitable for the layer.
This would be the littoral zone of lakes and depressional wetlands for the one aquatic layet, called
“floating.” The “short,” “medium,” and “tall” layers might be found throughout the non-aquatic areas
of each wetland class, except in areas of exposed bedrock, mudflat, beaches, active point bars, etc. The
“very tall” layer is usually expected to occur along the backshore, except in forested wetlands.

It is essential that the layers be identified by the actual plant heights (i.e., the approximate maximum
heights) of plant species in the AA, regardless of the growth potential of the species. For example, a
young sapling redwood between 0.5 m and 0.75 m tall would belong to the “medium” layer, even
though in the future the same individual redwood might belong to the “very tall” layer. Some species
might belong to multiple plant layers. For example, groves of red alders of all different ages and heights
might collectively represent all four non-aquatic layers in a riverine AA. Riparian vines, such as wild
grape, might also dominate all of the non-aquatic layers.



Layer definitions:

Floating Layer.  'This layer includes rooted aquatic macrophytes such as Ruppia cirrbosa
(ditchgrass), Rannncnlus aquatilis (water buttercup), and Potamogeton foliosus (leaty pondweed) that
create floating or buoyant canopies at or near the water surtace that shade the water column.
This layer also includes non-rooted aquatic plants such as Lemna spp. (duckweed) and Eichhornia
crassipes (water hyacinth) that form floating canopies.

Short Vegetation. This layer varies in maximum height among the wetland types, but is never
taller than 50 cm. It includes small emergent vegetation and plants. It can include young forms
of species that grow taller. Vegetation that is naturally short in its mature stage includes Ronippa
nasturtium-aquaticnn (watercress), small Isoctes (quillworts), Distichlis spicata (saltgrass), Jauwmea
carnosa (jaumea), Ranunculns flamula (creeping buttercup), Akisma spp. (water plantain), Sparganinm
(burweeds), and Sagitaria spp. (arrowhead).

Medinm Vegetation. "This layer never exceeds 75 cm in height. It commonly includes emergent
vegetation such Salcornia virginica (pickleweed), Atriplex spp. (saltbush), rushes (Juncus spp.), and
Remexc crispus (curly dock).

Tall Vegetation. This layer never exceeds 1.5 m in height. It usually includes the tallest emergent
vegetation and the larger shrubs. Examples include Typha latifolia (broad-leaved cattail), Seirpus
calfornicns (bulrush), Rubus ursinus (California blackberry), and Baccharis piluaris (coyote brush).

Very Tall Vegetation. This layer is reserved for shrubs, vines, and trees that are taller than 1.5 m.
Examples include Plantaius racemosa (western sycamorc), Populus fremontii (Fremont cottonwood),
Alnus rubra (red alder), Sambucus mexicanns (Blue elderberry), and Corylas californicus (hazelnut).

Standing (upright) dead or senescent vegetation from the previous growing secason can be used in
addition to live vegetation to assess the number of plant layers present. Fowever, the lengths of
prostrate stems or shoots are disregarded. In other words, fallen vegetation should not be “held up” to
determine the plant layer to which it belongs. The number of plant layers must be determined based on
the way the vegetation presents itself in the field.



Appendix I: Flow Chart to Determine Plant Dominance

Step 1: Determine the number of plant layers. Estimate which
possible layers comprise at least 5% of the portion of the AA that
is suttable for supporting vascular vegetation.

/ \

<5% >5%

! !

It does not count

as a layer, and is no
a jaycet, It counts as a layer.

longer  considered
in this analysis.

v

Step 2: Determine the co-dominant plant species in each
layer. For each layer, identify the species that represent at least
10% of the total area of plant cover.

/ A

<10 % >10 %

v v
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It is not a “dominant
species, and is no longer It is a “dominant” species.
considered in the analysis.

A\

Step 3: Determine invasive status of co-dominant plant
species. For each plant layer, use the list of invasive species
(Appendix IV) or local expertise to identify each co-dominant
species that is invasive. eCRAM software will automatically identify
known invasive species that are listed as co-dominants.




Plant Community Metric Worksheet 1 of 8: Plant layer heights for all wetland types.

Plant Layerss

Aquatic Semi-aquatic and Riparian
Wetland Type
Floating | Short | Medium Tall ‘;‘;{
Perennial Saline ) OnWater |5\ 53 75m | 075-15m | >15m
Estuarine Surface

Perennial Non-saline
On Water

Estuarine, Seasonal <03m | 0.3-0.75m 0.75-1.5m >1.5m
= . Surface
Estuarine
Lacustrine,
Depressional and On
p Water <0.5m | 0.5-15m 1.5 -3.0m >3.0m
Non-confined
.. Surface
Riverine
Slope NA <03m | 0.3-0.75m 075-15m >1.5m
Confined Riverine NA <0.5m 05-15m 1.5-30m >3.0m

Number of Co-dominant Species

For each plant layer in the AA, all species represented by living vegetation that comprises at least 10%
relative cover within the layer are considered to be dominant. Ouly living vegetation in growth position
is considered in this metric. Dead or senescent vegetation is disregarded.

Percent Invasion

The number of invasive co-dominant species for all plant layers combined is assessed as a percentage of
the total number of co-dominants, based on the results of the Number of Co-dominant Species sub-
metric. The invasive status for many California wetland and riparian plant species is based on the Cal-
IPC list (Appendix IV). However, the best professional judgment of local experts may be used instead
to determine whether or not a co-dominant species is invasive.
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Horizontal Interspersion and Zonation

Definition: Horizontal biotic structure refers to the variety and interspersion of plant “zones.” Plant
zones are plant monocultures or obvious multi-species association that are arrayed along gradients of
clevation, moisture, or other environmental factors that seem to affect the plant community
organization in plan view. Interspersion is essentially a measure of the number of distinct plant zones
and the amount of edge between them.

Table 4.20a: Rating of Horizontal Interspersion of Plant Zones for all AAs
except Riverine and Vernal Pool Systems.

Altetnative States

Rating (based on Figures 4.7, 4.8, and 4.10)
A AA has a high degree of plan-view interspersion.
B AA has a moderate degree of plan-view interspersion,

( C ) AA has a low degree of plan-view interspersion.

D AA has essentially no plan-view interspersion.

Note: When using this metric, it is helpful to assigh names of plant species or associations of species to
the colored patches in Figure 4.10.
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Vertical Biotic Structure

Definition: The vertical component of biotic structure consists of the interspersion and complexity of
plant layers. The same plant layers used to assess the Plant Community Composition Metrics (see
Section 4.4.2) are used to assess Vertical Biotic Structure. To be counted in CRAM, a layer must cover
at least 5% of the portion of the AA that is suitable for the layer. This metric does not pertain to Vernal
Pools, Vernal Pool Systems, or Playas.

Tall or Very
Tall e —
Medium
Short k
OR OR
Talt ot Very
Tall
Medium
Short Cﬁ) CJED
Abundant vertical overlap involves Moderate vertical overlap involves
three overlapping plant layers. two overlapping plant layers

Figure 4.11: Schematic diagrams of wvertical interspersion of plant layers for
Riverine AAs and for Depressional and Lacustrine AAs having
Tall or Very Tall plant layers.

Table 4.21: Rating of Vertical Biotic Structure for Riverine AAs and for Lacustrine and
Depressional AAs supporting Tall or Very Tall plant layers (see Figure 4.11).

Rating Alternative States

More than 50% of the vegetated area of the AA supports abundant
ovetlap of plant layers (see Figures 4.11).

A

Morte than 50% of the area supports at least moderate overlap of plant
layers.

25-50% of the vegetated AA supportts at least moderate overlap of
& C\ plant layers, or three plant layers are well represented in the AA but
thete is lictle to no overlap.

Less than 25% of the vegetated AA supports moderate overlap of plang
D layers, or two layers are well represented with little overlap, or AA is
sparsely vegetated overall.
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/ Figuee 4,120 schematic  diageams  of
\‘-. plant canopies and entrained litter used
) : (o assess Vertical Biotic Structure in all
Famreopnn licrs . i ) )
\\'il|‘lt1lllf:.lllilp}' nr I‘LS[‘LIEIL‘IIIC W(:tlﬂnds, ar i [)L‘.[’)I.‘CSSIQH}{]
Pateamed  trer and Lacustrine wetlands dominated by
emergent monocots or lacking "lall and
Very Tall plant layers,
e —
Fmengent Fmeegene [hmersent { Heots
Slonocers watle Mmoo withow with Canopy and
oy [SHITTRINS [Fatramed Tautwr

Table 4.22: Rating of Vertical Biotic Structure for wetlands dominated by emergent monocots or
lacking Tall and Very Tall plant layers, cspecially Estuarine saline wetlands (see Figure 4.12).

Rating

Alternative States

Most of the vegetared plain of the AA has 2 dense canopy of living
vepetation or entrained litter or detritus forming a “ceiling” of cover 10-
20 am ot above rhe wetland sucface thar shades the swrface and can
provide abundant cover for wildlife.

Less than halb of the vegetated plain of the A\ has a dense canopy of
vegetation or entrained litter as described in *“A” above;

R
Maost of the vegetated plain has u dense canopy but the ceiling it torms is
much less than 10-20 cm above the ground suctace.

Less than half of the vegetated phlin of the A\ has a dense canopy of
vegetation or entrained litter ANID the ceiling it forms 15 much less than
10-20 em above the ground surtace.

Maost of the AA lacks a dense eanopy of living vegeration or enteained
litter o detritus, :




Guidelines to Complete the Stressor Checklists

Definition: A stressor, as defined for the purposes of the CRAM, is an anthropogenic petturbation
within a wetland or its environmental setting that is likely to negatively impact the conditon and
function of the CRAM Assessment Area (AA). A disturbance is a natural phenomenon that affects the

AA.

There are four underlying assumptions of the Stressor Checklist: (1) deviation from the best achievable
condition can be explained by a single stressor or multiple stressors acting on the wetland; (2)
increasing the number of stressors acting on the wetland causes a decline in its condition (thete is no
assumption as to whether this decline is additive (lineat), multiplicative, or is best represented by some
other non-linear mode); (3) increasing either the intensity or the proximity of the stressor results in a
greater decline in condition; and (4) continuous or chronic stress increases the decline in condition.

The process to identify stressors is the same for all wetland types. For each CRAM attribute, a variety
of possible stressors are listed. Their presence and likelihood of significantly affecting the AA are
recorded in the Stressor Checklist Worksheet. For the Hydrology, Physical Structure, and Biotic
Structure attributes, the focus is on stressors operating within the AA or within 50 m of the AA. For
the Buffer and Landscape Context attribute, the focus is on stressors operating within 500 m of the
AA. More distant stressors that have obvious, direct, controlling influences on the AA can also be

noted.
Table 5.1: Wetland disturbances and conversions.
Has a major distutbance occurred at this , e
Yes N
wetland? p -]
. . S .
If yes, was it a flood, fite, landslide, or other? flood fire landslide other
likely to affect likely to affect likely to affect
If yes, then how severe is the disturbance? site next 5 or site next 3-5 site next 1-2
more years vears years
, vernal pool
depressional vernal pool
system
[Has this wetland been converted from non-confined confined seasonal
another type? If yes, then what was the tiverine tverine estuatine
previous type? perennial saline | perennial non-
i . . wet meadow
estuatine saline estuarine
lacustrine seep or spring playa
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Stressor Checklist Worksheet

HYDROLOGY ATTRIBUTE
(WITHIN 50 M OF AA)

Prescat and likely
to have negative
effect on AA

Significant
negative
cffect on AA

Paint Source (8} discharges (PO, other non-stormwarer discharie)

Non-point Bouger (Nen-IS) discharges (urban runotf, farm dramnage)

“low diversions or unnatural inthows

Dams {reservois, detention hasing, cecharpe basins)

Flow abstenctioms (culverts, paved stream crossings)

\V’cil:fdm]) structure, tde pates

Dredged inlet /cliane!

Engineered chamnel (rprap, armored channel baak, bed)

Dike/levees

W

Groundwaler exteactian

Ditches (borrow, agricabrural drainage, mosquito control, ere.)

Actively managed hydreology

Comments

PHYSICAL STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Preseat and likely
to have negative
effect on AA

Significant
negative
effect on AA

Filling or dumping of sediment or soils (IN/A for restoration areas)

Grading/ compaction (N/A for restoration arcas)

l’lo\ving/Discing (N/A for restoration arcas)

Resouree exteaction (sediment, pravel, oil nd/or gas)

Vegeration patapemenr

Excessive sediment or oganic debos front waresshed

Fxcesstve runaff from warersheed

Nutrient impaired (P8 or Non-PS potlution)

Heavy metal unpaiced (5 or Non-PS pollution)

Pestictdes or mace organics impaired ('S or Non PS5 pollarion)

Bacreda and parhogens impaived ('S or Non-Ps pollution)

Trush or cefuse

Comments




BIOTIC STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Mo, grazing, excessive hechivory (wirhin A}

Fxcessive human visiration

Predarion and habitat desteuction by non-native vertebrates {e.g.,
I-drginia opassim and domestic predators, such as Feral pets)

Tree curting,’sapﬁng renuwval

Removal of wondy debiis

Treatment of non-native and nuisance plant species

Pesrcide applicaton or vecrar control

Biologieal resource exrraction oc stocking {fsheries, aquaculiure)

Facessive organic debris in matrix (Tor vernal pools)

[ack of vegeraton management to conserve natucal tesources

Lack af treanment of wvasive planes adjiecenr ro A\ or buffer

Comments

BUFFER AND LANDSCAPE CONTEXT ATTRIBUTE
(WITHIN 500 M OF AA)

Present and likely

to have negative
effect on AA

Significant
negative
effect on AA

Lirhan residential

Induseeial/ commercial

alilivary reaining/ \ir realfic

Dams (or other major flow regulation o distuprin)

Dryland t‘éll‘l'l!illg

Intensive row-crap agriculture

Olrchards/ nurseries

Conunercnl feedtors

Dairics

Rasching (enclied livestock grazing or horse paddock or feedlon)

Teanspormation corridor

Ranpeland {Uvestock rangeland also managed for narve vepeaton
it # B

Sporrs felds and urban packlands (golf coneses, soceer Helds, ete)

Pagsive recreation (bisd-watching, hiking, cte.)

Active reereation (off-mad vehicles, mountain biking, hunting, fishing)

Phiysical cesource exeracrion {rock, sediment, oil/gas)
3 i

Bielogical resource exeeaction {aquaculre, commereial fisheries)

Comments
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CRAM Score Guidelines

Table 3.11: Steps to calculate attribute scores and AA scores.

Step 1: Calculate For each Metric, convert the letter score into the corresponding numeric
Metric Score score: A=12, B=9, C=6 and D=3,

For each Attribute, calculate the Raw Attribute Score as the sum of the
numeric scores of the component Metrics, except in the following cases:

2 For Attribute 1 (Buffer and Landscape Context), the submetric scores
relating to buffer are combined into an overall buffer score that is added to
the score for the Landscape Connectivity metric, using the following

formula: AR

Step 2: Calculate Buffer % AA with Average Landscape
raw Attribute Condition X Buffer X Butfer Width + Connectivity
Score

 Prior to calculating the Biotic Structure Raw Attribute Score, average the
three Plant Community sub-metrics.

= For vernal pool systems, first calculate the average score for all three Plant
Community sub-metrics for each replicate pool, then average these scores
across all six replicate pools, and then calculate the average Topogtaphic
Complexity score for all six replicates.

Step 3: Calculate For each Attribute, divide its Raw Attribute Score by its maximum possible
final Attribute score, which is 24 for Buffer and Landscape Context, 36 for Hydrology, 24
Score for Physical Structure, and 36 for Biotic Structure.

Step 4: Calculate Calculate the AA score by averaging the Final Attribute Scores. Round the
the AA Score average to the nearest whole integer.
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Basic Information Sheet: Perennial Depressional Wetlands

Your Name:

Assessment Area Name:
Assessment No. |

-~

4 L1 ]

Assessment Team Memh

AA Category:

1 Restoralion O Mitigation 0 Impacted W

Which best describes the type of depressional wetla

O freshwater marsh O alkaline marsh wli flat 0 other {specifv):
Which hest describes the hydra state of the wetland at the time of assessment?
O ponded/inundated turated soll, but no surface water a dry

What is the apparent hydrologic regime of the wetland?

Lopg-duration depressional wedands are defined as supporting surface water for > 9 months of the year
(in > 5 out of 10 years.) Medinm-dnration depressional wetlands are defined as supporting surface water
for between 4 and 9 months of the year  Shartduration wetlands possess sutface water between 2
weeks and 4 months of the year.

I long-duration divm-duration 0 short-dur:
Does your wetland connect with the flood of a nearby stream? O no
Is the topographic basin of the wetland tinct or 0O indisrinct ?

An fudistinct, such as veraal pool complexes and large wet meadows, which may be intricately interspersed
with uplands or scemingly homogeneous over very large areas, topographic basin is onc that lacks
obvious boundaries between wetand and upland. Fixamples of such fearures are seasonal, depressional
wetlinds in very low-gradient landscapes.
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Identify Wetland Type
Figure 3.2: Flowchart to determine wetland type and sub-type.

Non-confined Contined
Riverine Riverine

Marine
not appropriate for CRAM

Yes \ No

Valley width 15 at least
twice channel width?

N
F.-N No
No Is hydrology fully or
Riverine partially tidal for at least 1 Yes . Evidence of strong
month during most years? = freshwater influence?
3 Yes
Yes
Spring or S - . . Tg ine
pring N Wet Flow-through system with channelized Estaarine
Meadow flow between distinct inlet and outlet?
4

START

Is hydrology tidal at least 11

I'low-through system with channelized months most years?

Occurs on slope or

- flow between distinet inlet and outlet?
base of slope

No Yes

No v

A4

Seasonal

Groundwater is primary

. Fstuarine
water sourcer

\4
No
, . A Foreshore and Channel
Vegetation adapted to Prone to seasonal banks dominated by salt-
scasonal drying? Yes rone Lo seasona tolerant plantss
! < drying under natural olerant plantss
hydrologic regime?
| No
Yes No
Evidence of extreme pli or Associated with lentic Saline Non-saline
salinity with vascular water body (>8 ha. and Vistuarine lstuarine
vegetation only on pertmeter 2m. deep)
of seasonal wer area?
No
\4 Yes

Yes Depressional

A\ 4

Vernal Pools
Many pools hydrologically
interconnected

\ 4

lora characterized by Vernal
Pool specialists Yes

Yes No

C Vernal Pool System ) C Individual Vernal Pool )




3.2.2.2 Depressional Wetlands

Note: This section was primarily based on perennial depressional wetlands and caution should
be applied in the interpretation of scotes in seasonal depressional wetlands. The depressional
module will be revised during the CRAM validation/calibration process in 2008-2009.

Depressional wetlands exist in topographic lows that do not usually have outgoing surface drainage
except during extreme flood events or heavy rainfall. Precipitation is their main source of water.
Depressional wetlands can have distinct or indistinct boundaries. Many depressional wetlands are
seasonal, and some lack surface ponding or saturated conditions during dry years. A complex of
shallows and seasonally wet swales and depressions created by the slight topographic relief of a vernal
pool system is an example of an indistinct depressional wetland. The margins of distinct depressional
wetlands are relatively easy to discern in aerial photos and in the field. Examples of distinct
depressional wetlands include sag ponds, snowmelt ponds, kettle-holes in moraines, cutoff ox-bows on
floodplains, and water hazards on golf courses.

3.2.2.3 Other Depressional Wetlands

Depressional wetlands other than vernal pools can be seasonal or perennial, but their flora and fauna
are mostly not characteristic of vernal pools, and they lack the impervious substrate that controls vernal
pool hydrology. They differ from lacustrine wetlands by lacking an adjacent area of open water at least
2 m deep and 8 ha total area). They differ from playas by lacking an adjacent area larger than the
wetland of ecither alkaline or saline open water less than 2 m deep or non-vegetated, fine-grain
sediments. Unlike slope wetlands (i.e., springs and seeps), depressional wetlands depend more on
precipitation than groundwater as their water source.



Establish the Assessment Area (AA)

Table 3.5: Examples of features that should be used to delineate AA boundaries.

Flow-Through Wetlands Non Flow-Though Wetlands

Lacustrine, Wet Meadows,

Depressional, and Playa Vernal Pools and

Riverine, Estuarine and Slope

Wetlands Vernal Pool Systems
Wetlands Syste
diversion ditches 1 above-grade roads and fills | &1 above-grade roads
) . ~ and fills
end-of-pipe large discharges 1 berms and levees ’
) L 7 major point sources
grade control or water height I jetties and wave deflectors AJOF pon
) of water inflows or
control structures . .
major point soutrces or outflows
major changes in riverine outflows of water

k ) I weirs, berms, levees
entrenchment, confinement,

. . open water areas more and other flow
degradation, aggradation, - .
than 50 m wide on average control structures
slope, or bed form
ot broader than the
major channel confluences wetland
water falls 1 foreshores, backshores and

v uplands at least 5 m wide
open water areas mote than

50 m wide on average or 7 weirs and other flow
broader than the wetland control structures

transitions between wetland
types

foreshores, backshores and
uplands at least 5 m wide
weirs, culverts, dams, levees,
and other flow control
structures

Table 3.6: Examples of features that should notbe used to delineate any AAs.

at-grade, unpaved, single-lane, infrequently used roadways or crossings
bike paths and jogging trails at grade

bare ground within what would otherwise be the AA boundary
equestrian trails

fences (unless designed to obstruct the movement of wildlife)
property boundaries

riffle (or rapid) — glide — pool transitions in a riverine wetland

spatial changes in land cover or land use along the wetland border

state and federal jurisdictional boundaries




Table 3.7: Recommended maximum and minimum AA sizes for each wetland type.

Note: Wetlands smaller than the recommended AA sizes can be assessed in their entirety.

Wetland Type

Recommended AA Size

Slope

Spring or Seep

Maximum size is 0.50 ha (about 75 m x 75 m, but shape can vaty);
there is no minimum size.

Wet Meadow

Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
vary); minimum size is 0.1 ha (about 30 m x 30 m).

Depressional

Vernal Pool

There ate no size limits (see Section 3.5.6 and Table 3.8).

Vernal Pool System

There are no size limits (see Section 3.5.6 and Table 3.8).

Other Depressional

Maximum size is 1.0 ha (about 100 m x 100 m, but shape can
vary); thete is no minimuim size.

Riverine
Recommended length is 10x average bankfull channel width;
maximum length is 200 m; minimum length is 100 m.
Confined and Non- AA should extend laterally (landward) from the bankfull contour
confined to encompass all the vegetation (trees, shrubs vines, etc) that
probably provide woody debris, leaves, insects, etc. to the channel
and its floodplain (Figure 3.4); minimum width is 2 m.
. Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
Lacustrine . T
vary); minimum size is 0.5 ha (about 75 m x 75 m).
Plava Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
Y vary); minimum size is 0.5 ha (about 75 m x 75 m).
Estuarine

Perennial Saline

Perennial
Non-saline

Seasonal

Recommended size and shape for estuarine wetlands is a 1 ha
circle (radius about 55 m), but the shape can be non-circular if
necessary to fit the wetland and to meet hydro-geomorphic and
other criteria as outlined in Sections 3.5.1-3. The minimum size is
0.1 ha (about 30 m x 30 m).




Attribute 1: Buffer and Landscape Context

Landscape Connectivity

Definition: The landscape connectivity of an Assessment Area is asscssed in terms of its spatial
association with other areas ot aquaric resources, such as other wetiands, lakes, streams, cte. 1t is
assumed that werands close 0 each other have a greater potential to interact ecologically and
hydrologically, and that such interacrions ave generally bencficial.

For all wetdands except riverine: On digital or hardeopy site imagery, deaw a straight line
extending 300 m from the A boundary in each of the four cardinal compass direetions,
Along each ransect line, estimate the percentage of the segment that passes through wetland
or aquatic habitat of any kind, including open water. Use the worksheet below oy record these

estimates.

Worksheet for Landscape Connectivity Metric for All Wetlands Except Riverine

Percentage of Transect Lines that Contains
VWetland Habitat of Any Kind
Segment Direction Percentage of Transect Length
T i Wedand

North
South
Fiast
West
Average Percentage of Transcet Length
That Is Wetland

Table 4.1: Rating for Landscape Connectivity for all wetlands except Riverine.

Rating Aliernative States
A An average of 76 — 100 e of the ransects is wetland habitat of any kind.
B An average of 31 — 75 % of the transects is wetland babitat of any kind.
C An averape of 26 — 50 %5 of the transccts is wetland habitat of any kind.
D An average of 0 — 25 % of the transects is wetland habitt of any kind.
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Percent of AA with Buffer

Definition: The buffer is the area adjvining the AN that is in a natural or semi-natural state and
currently not dedicared ro anthropogenic vses that would severely detract from its ability to cntrap
contaminants, discourage forays into the AA by peaple and non-native predators, or othenwise protees
the AN from stress and distuebance,

T be considered as butfer, a suicable land cover Lype must be ar least 5 m wide and extend alony the
perimeter of the A for at least 5 m. The maximum width of the buffer is 250 m. At distances beyond
250 m from the AA, the buffer becomes part of the landscape context of the AA.

Any area of open warter at least 30 m wide that is adjoiniog the A\, such as a lake, large civer, or large
slough, is not considered in the assessment of the buffer. Such open water is considered o be neutral,
neither part of the wetland nor part of the buffer. There are three reasons for excluding large areas of
open waler {Le., more than 30 m wide) from Assessment Areas and their buffers. Fiest, assessments of
butter extent and buffer width are inflated by including open waier as a part of the buffer. Second,
while there may be positive correlations beeween wetland stressors and the quality of open water,
quantifying water quality generally requites Iabocatory analyses beyond the scope of rapid assessment.
Third, open warer can be a direct source of stress (e, water pollution, waves, boat wakes) or an
indirect source of stress (i, promotes human visitation, encourages intensive use by livestock tocking
lor watcr, provides dispersal for non-nadve plant species), or it ean be a source of benefits to a wetland
(e.g., nuwrients, propagules of native plant species, water that is essential to maintain wetland
hydroperiods, ete.). TTowever, any area of open water at least 30 m wide that is within 250 m of the AA
but is not adjoining rhe AL\ is considered part of the bufter,

In the example below (Figure 4.2), most of the area around the AA (outlined in white) consists of non-
butfer land cover types, The A\ adjoins a major roadway, parking lot, and other development that is a
non-buffer land cover rype. There is a nearby wetland but it is separated from the AA by a major
roadway and is not considered buffer. The open water atea is neutral and nor considered in the
estimation of the percentage of the A\ perimeter that has buffer. [n this example, the only arcas that
would be considercd bufter is the area labeled “Upland Buffer”.

Figure 4+.2: Diagram of buffer and non-butfer land
Covel (ypes.



Table 4.4: Guidelines for identifying wetland buffets and breaks in buffers.

Examples of Land Covers

Included in Buffers

Examples of Land Covers Excluded from Buffers

Notes: buffers do not cross these land covers; areas of
open water adjacent to the AA are not included in the
assessment of the AA or its buffer.

Oo0ooo0oooogooaag

bike trails

dry-land farming areas
foot trails

horse trails

links or target golf courses
natural upland habitats
nature or wildland parks
open range land

railroads

roads not hazardous to wildlife
swales and ditches

vegetated levees

Ocommercial developments
(fences that interfere with the movements of wildlife

Uintensive agriculture (row crops, orchards and vineyards
lacking ground cover and other BMPs)

[paved roads (two lanes plus a turning lane or larger)
(Jlawns

Oparking lots

Chorse paddocks, feedlots, turkey ranches, etc.
Oresidential areas

Osound walls

Clsports fields

Otraditional golf courses

Ourbanized parks with active recreation

Opedestrian/bike trails (Le., neatly constant traffic)

Table 4.5: Rating for Percent of AA with Buffer.

. Alternative States
Rating . .
j (not including open-water areas)
R A Buffer is 75 - 100% of AA perimeter.
B Buffer is 50 — 74% of AA perimeter.
C Buffer is 25 — 49% of AA petrimeter.
D Buffer is 0 — 24% of AA petimeter.
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Average Buffer Width

Definition: The average width of the buffer adjoining the AA is estimated by averaging the lengths of
eight straight lines drawn at regular intervals around the AA from its perimeter outward to the nearest
non-buffer land cover or 250 m, which ever is first encountered. It is assumed that the functions of the
buffer do not increase significantly beyond an average width of about 250 m. The maximum buffer
width is therefore 250 m. The minimum buffer width is 5 m, and the minimum length of buffer along
the perimeter of the AA is also 5 m. Any area that is less than 5 m wide and 5 m long is too small to be
a buffer. See Table 4.4 above for more guidance regarding the identification of AA buffers.

Table 4.6: Steps to estimate Buffer Width for all wetlands.

Identify areas in which open water is directly adjacent to
Step1 | the AA, with no vegetated Intertidal or upland area in
between. These areas are excluded from buffer calculations.

Draw straight lines 250 m in length perpendicular to the
AA through the buffer area at regular intetvals along the
Step 2 | Portion of the perimeter of the AA that has a buffer. For
one-sided tiverine AAs, draw four lines; for all other
wetland types, draw eight lines (see Figures 4.3 and 4.4
below).

Estimate the buffer width of each of the lines as they
Step 3 | extend away from the AA. Record these lengths on the
worksheet below.

Estimate the average buffer width. Record this width on
the worksheet below.

Step 4

11



Figure 4.3: Examples of the method used to estimate Buffer Width, Note thae the width is based on the
lengths of eight lines A-L thar extend at regular intervals though the bulfer areas, whether
only a small part ol the 250 m zone around the AN is bufter (A) or all of the zone around
the AN Is butfer (B).

Worksheet for calculating avetage buffer width of AA

Line - dth (m)
A

Om| SO =

H
Average Buffer Width

Tahle 4.7: Rating for average buffer width.

Rating Alternative States
A Average buffer width is 190 — 250 m.
B Average buffer width 130 - 189 m.
C Average buffer width 15 65 - 129 m.
D Avcrage butfer width is 0 — 64 m.




Buffer Condition

Definition: The condition of a buffer is assessed according to the extent and quality of its vegetation
cover and the overall condition of its substrate. Evidence of direct impacts by people are excluded
from this metric and included in the Stressor Checklist. Buffer conditions are assessed only for the
portion of the wetland border that has already been identified or defined as buffer, based on Section

4.1.2 above. If there is no buffer, assign a score of D.

Table 4.8: Rating for Buffer Condition.

Rating Alternative States

A Buffer for AA is dominated by native vegetation, has undistutbed soils, and is
apparently subject to little or no human visitation.
Buffer for AA is characterized by an intermediate mix of native and non-native

B vegetation, but mostly undisturbed soils and is apparently subject to little or no human
visitation.
Buffer for AA is characterized by substantial amounts of non-native vegetation AND

C there is at least a moderate degree of soil disturbance/compaction, and/or there is
evidence of at least moderate intensity of human visitation.

D Buffer for AA is characterized by batren ground and/or highly compacted or otherwise
distutbed soils, and/or thete is evidence of very intense human visitation.
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Attribute 2: Hydrology

Water Source

Definition: Water Sources directly affect the extent, duration, and frequency of saturated or ponded
conditions within an Assessment Area. Water Sources include the kinds of direct inputs of water into
the AA as well as any diversions of water from the AA. Diversions are considered a water source
because they aftect the ability of the AA to function as a source of water for other habitats while also
directly affecting the hydrology of the AA.

A water soutce is direct if it supplies water mainly to the AA, rather than to areas through which the
water must flow to reach the AA. Natural, direct sources include rainfall, ground water discharge, and
flooding of the AA due to high tides or naturally high riverine flows. Examples of unnatural, direct
sources include stormdrains that empty directly into the AA or into an immediately adjacent area. For
seeps and springs that occur at the toes of carthen dams, the reservoirs behind the dams are direct
water source. Indirect sources that should not be considered in this metric include large regional dams
ot urban storm drain systems that do not drain directly into the AA but that have systemic, ubiquitous
effects on broad geographic areas of which the AA is a small part. For example, the salinity regimes of
estuarine wetlands in San Francisco Bay are affected by dams in the Sierra Nevada, but these effects are
not direct. But some of the same wetlands are directly affected by nearby discharges from sewage
treatment facilities. Engineered hydrological controls, such as weirs, tide gates, flashboards, grade
control structures, check dams, etc.,, can serve to demarcate the boundary of an AA (see Section 3.5),
but they are not considered watet sources.

The typical suite of natural water sources differs among the wetland types. The water for estuarine
wetlands is by definition a combination of marine (i.e., tidal) and riverine (i.e., fluvial) sources. This
metric is focused on the non-tidal water sources that account for the conditions during the growing
season, regardless of the time of year when these sources exist. To assess water source, the plant species
composition of the wetland should be compared to what is expected, in terms of the position of the
wetland along the salinity gradient of the estuary, as adjusted for the overall wetness of the water year.
In general, altered sources are indicated by vegetation that is either more tolerant of saline conditions or
less tolerant than would be expected. If the plant community is unexpectedly salt-tolerant, then an
unnatural decrease in freshwater supply is indicated. Conversely, if the community is less salt-tolerant
than expected, than an unnatural increase in freshwater is indicated.
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Table 4.9: Rating for Water Soutce.

Rating

Alternative States

Freshwater sources that affect the dry season condition of the AA, such as its
flow characteristics, hydroperiod, or salinity regime, are precipitaton,
groundwater, and/or natural runoff, or natural flow from an adjacent freshwater
body, or the AA naturally lacks water in the dry season. There is no indication
that dry season conditions are substantially controlled by artificial water sources.

Freshwater sources that affect the dry season condition of the AA are mostly
natural, but also obviously include occasional or small effects of modified
hydrology. Indications of such anthropogenic inputs include developed land or
irrigated agricultural land that comprises less than 20% of the immediate
drainage basin within about 2 km upstream of the AA, or that is characterized by
the presence of a few small stormdrains or scattered homes with septic systems.
No large point sources or dams control the overall hydrology of the AA.

Freshwater sources that affect the dry season conditions of the AA are primarily
urban runoff, direct irrigation, pumped water, artificially impounded water, water
remaining after diversions, regulated releases of water through a dam, or other
artificial hydrology.  Indications of substantial artificial hydrology include
developed or irrigated agricultural land that comprises more than 20% of the
immediate drainage basin within about 2 km upstream of the AA, or the
presence of major point source discharges that obviously control the hydrology
of the AA.

OR

Freshwater sources that affect the dry season conditions of the AA are
substantially controlled by known diversions of water or other withdrawals
directly from the A4, its encompassing wetland, or from its drainage basin.

Natural, freshwater sources that affect the dry season conditions of the AA have
been eliminated based on the following indicators: impoundment of all possible
wet season inflows, diversion of all dry-season inflow, predominance of xeric
vegetation, etc.
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Hydroperiod or Channel Stability

Definition: Hydroperiod is the characteristic frequency and duration of inundation or saturation of a
wetland during a typical year. The natural hydroperiod for estuarine wetlands is governed by the tides,
and includes predictable variations in inundation regimes over days, weeks, months, and seasons.
Depressional, lacustrine, playas, and riverine wetlands typically have daily variations in water height that
are governed by diurnal increases in evapotranspiration and seasonal cycles that are governed by rainfall
and runoff. Seeps and springs that depend on groundwater may have relatively slight seasonal variations
in hydroperiod.

Channel stability only pertains to riverine wetlands. It is assessed as the degree of channel aggradation
(i.e., net accumulation of sediment on the channel bed causing it to rise over time), or degradation (i.e.,
net loss of sediment from the bed causing it to be lower over time). There is much interest in channel
entrenchment (i.e., the inability of flows in a channel to exceed the channel banks) and this is addressed
in the Hydrologic Connectivity metric.

Table 4.10: Field Indicators of Altered Hydroperiod.

Direct Engineering Evidence Indirect Ecological Evidence

Reduced Extent and Duration of Inundation ot Saturation

U Evidence of aquatic wildlife
mortality

d

Upstream spring boxes . .
! pbring [0 Encroachment of terrestrial

O Impoundments .
vegetation

0 Pumps, diversions, ditching that 0

. Stress or mortality of hydrophytes
move water frito the wetland 5 ydrophy

U Compressed or reduced plant
zonation

Increased Extent and Duration of Inundation or Saturation

[J Berms (1 Tate-season vitality of annual

O Dikes vegetation

[0 Pumps, diversions, ditching that 0 Recently drowned riparian vegetation
move water fnto the wetland 0 Extensive fine-grain deposits
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Depressional, Lacustrine, Playas, and Slope Wetlands: Assessment of the
hydroperiod for these kinds of wetlands should be initiated with an office-based review
of. Field indicators for altered hydroperiod include pumps, spring boxes, ditches, hoses
and pipes, and encroachment of terrestrial vegetation (see Table 4.10 above). Tables
4.11a and 4.11b provide narratives for rating Hydroperiod for depressional, lacustrine,
and seep and spring wetlands.

Table 4.11a: Rating of Hydroperiod for Depressional, Lacustrine, Playas, and Slope wetlands.

Alternative States
(based on Table 4.10 above)
Hydroperiod of the AA is characterized by natural patterns of filling or inundation
and drying or drawdown.

Rating

A

The flling or inundation patterns in the AA are of greater magnitude or duration than
B would be expected under natural conditions, but thereafter, the AA is subject to
natural drawdown or drying.

Hydroperiod of the AA is characterized by natural patterns of filling or inundation,
but thereafter, is subject to more rapid or extreme drawdown or dtying, as compared
to more natural wetlands.

. C OR

The filling or inundation patterns in the AA are of substantially lower magnitude or
duration than would be expected under natural conditions, but thereafter, the AA is
subject to natural drawdown or drying,

Both the inundation and drawdown of the AA deviate from natural conditions (either
increased or decreased in magnitude and/or duration).
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Hydrologic Connectivity

Definition: T lydrologic Connccuvity describes the ability of water 1o flow into or out of the wetland,
ot Lo mundate their adjacent uplands. This metric periains only (0 Riverine, Fstuarine, Vernal Pool
Systems, individual Vernal Pools, and Playas.

This merric 15 scored by assessing the degree o which the hydeologic connectivity of rhe A s
restricted by unnarural features, such as levees and excessively high banks. These features may be
resiricting the hydrology of the wedand in which the .\ is confained, and thus do not need o dircetly
adjoin the A\

Table 4.15¢c: Rating of Hydrologic Connectivity for Estuarine, Depressional, Lacustrine, and
Slope wetlands, Playas, Individual Vernal Pools, and Vernal Pool Systems.

Rating Alternative States

Rising water in the wetland that contains the A\ has unrestricted access
A adjacent areas, without levees or ather obstructions to the lateral movement
of lood waters.

There are unnatural features such as levees or road grades that limit rhe
amount of adjacent rransition zone or the lateral movement of food waters,
relative to what is expected for the setting, Bug, the limitations exist for less
B than 50% of the boundary of wetland that contains the AL Resrrictions
may be intermitient along margins of the wetland, ot they may occur only
along one bank or shore ot the wetland, Flood flows may exceed the
obstructions, bur drainage back to the wetland is obstructed.

The amount of adjacent transition zone or the lateral movement ot flood
waters 18 limited, relative to what is expecred for the setting, by unnarural
C tearures, such as levees or road grades, for 30-90"% of the wetland that
contains the A\, Flood flows may cxceed the obstructions, but deainage
back to the wedand is obsteucted,

The amount of adjacent reansition zone or the lateral movement ol fload
waters is limited, celative to what is expected for the setting, by unnatural
features, such as levees or road grades, tor more than 90% of 1he weiland
that cantains the A\,




Attribute 3: Physical Structure

Stiuctural Paich Richness |

Definition: Patch richness is the number of different obvious types of physical surfaces or features that
may provide habitat for aquatic, wetland, or riparian species. This metric is different from topogtaphic
complexity in that it addresses the number of different patch types, whereas topographic complexity
evaluates the spatial arrangement and interspersion of the types. Physical patches can be natural or
unnatural.

Patch Type Definitions:

Animal mounds_and burrows. Many vertebrates make mounds or holes as a consequence of their
foraging, denning, predation, or other behaviors. ‘The resulting soil disturbance helps to
redistributes soil nutrients and influences plant species composition and abundance. To be
considered a patch type there should be evidence that a population of burrowing animals has
occupied the Assessment Area. A single burrow or mound does not constitute a patch.

Bank_sluwmps_or_undercut_banks in_channels or_along_shorelings. A bank slump is a portion of a
depressional, estuarine, or lacustrine bank that has broken free from the rest of the bank but
has not eroded away. Undetcuts are areas along the bank or shoreline of a wetland that have
been excavated by waves or flowing watet.

Cobble and boulders. Cobble and boulders are rocks of different size categories. The long axis of
cobble ranges from about 6 cm to about 25 cm. A boulder is any rock having a long axis
greater than 25 cm. Submerged cobbles and boulders provide abundant habitat for aquatic
macroinvertebrates and small fish. Exposed cobbles and boulders provide roosting habitat for
birds and shelter for amphibians. They contribute to patterns of shade and light and air
movement near the ground surface that affect local soil moisture gradients, deposition of
seeds and debris, and overall substrate complexity.

Congentric_or _parallel_high _water marks. Repeated variation in water level in a wetland can cause
concentric zones in soil moisture, topographic slope, and chemistry that translate into visible
zones of different vegetation types, greatly increasing overall ecological diversity. The
variation in water level might be natural (e.g., seasonal) or anthropogenic.

Debris jams. A debris jam is an accumulation of drift wood and other flotage across a channel that
partially or completely obstructs surface water flow.

Hupymocks _or_sediment _monnds. Hummocks are mounds created by plants in slope wetlands,
depressions, and along the banks and floodplains of fluvial and tidal systems. Hummocks are
typically less than 1m high. Sediment mounds are similar to hummocks but lack plant cover.

Lslands (excposed at high-water stage). An island is an area of land above the usual high water level and,
at least at times, surrounded by water in a riverine, lacustrine, estuarine, or playa system.
Islands differ from hummocks and other mounds by being large enough to support trees or
large shrubs.

Macroalgae and algal mats. Macroalgae occurs on benthic sediments and on the water surface of all
types of wetlands. Macroalgae are important primary producers, representing the base of the
food web in some wetlands. Algal mats can provide abundant habitat for macro-invertebrates,
amphibians, and small fishes.

Non-vegetated flats (sandflats, mudflats, gravel flats, ete.). A flat is a non-vegetated area of silt, clay, sand,
shell hash, gravel, or cobble at least 10 m wide and at least 30 m long that adjoins the wetland
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foreshore and is a potential resting and feeding area for fishes, shorebirds, wading birds, and
other waterbirds. Flats can be similar to large bars (see definitions of point bars and in-
channel bars below), except that they lack the convex profile of bars and their compositional
material 1s not as obviously sorted by size or texture.

Pannes or pools on floodplain. A pannc is a shallow topographic basin lacking vegetation but existing
on a well-vegetated wetland plain. Pannes fill with water at least seasonally due to overland
flow. They commonly serve as foraging sites for waterbirds and as breeding sites for

amphibians.

Point bars and in-channel bars. Bars are sedimentary features within intertidal and fluvial channels.
They are patches of transient bedload sediment that form along the inside of meander bends
or in the middle of straight channel reaches. They sometimes support vegetation. They are
convex In profile and their surface material varies in size from small on top to larger along

their lower margins. They can consist of any mixture of silt, sand, gravel, cobble, and
boulders.

Pools_in_channels. Pools are areas along tidal and fluvial channels that are much deeper than the
average depths of their channels and that tend to retain water longer than other areas of the
channel during periods of low or no surface flow.

Riffles or rapids. Riffles and rapids are areas of relatively rapid flow and standing waves in tidal or
fluvial channels. Riffles and rapids add oxygen to flowing water and provide habitat for many
fish and aquatic invertebrates.

Secondary channels on floodplains or along shorelines. Channels confine riverine or estuarine flow. A
channel consists of a bed and its opposing banks, plus its floodplain. Estuarine and riverine
wetlands can have a primary channel that conveys most flow, and one or more secondary
channels of varying sizes that convey flood flows. The systems of diverging and converging
channels that characterize braided and anastomosing fluvial systems usually consist of one or

more main channels plus secondary channels. Tributary channels that originate in the wetland
and that only convey flow between the wetland and the primary channel are also regarded as
secondaty channels. For example, short tributaries that are entirely contained within the
CRAM Assessment Area (AA) are regarded as secondary channels.

Shellfish beds. Oysters, clams and mussels are common bivalves that create beds on the banks and
bottoms of wetland systems. Shellfish beds influence the condition of their environment by
affecting flow velocities, providing substrates for plant and animal life, and playing particularly
important roles in the uptake and cycling of nutrients and other water-borne materials.

Soil cracks. Repeated wetting and drying of fine grain soil that typifies some wetlands can cause the
soil to crack and form deep fissures that increase the mobility of heavy metals, promote
oxidation and subsidence, while also providing habitat for amphibians and
macroinvertebrates. Cracks must be a minimum of 1 inch deep to qualify.

Standing snags. Tall, woody vegetation, such as trees and tall shrubs, can take many years to fall to
the ground after dying. These standing “snags” they provide habitat for many species of birds
and small mammals. Any standing, dead woody vegetation that is at least 3 m tall is
considered a snag.

Submerged _yegetation. Submerged vegetation consists of aquatic macrophytes such as Elodea
canadensis (common elodea), and Zostera marina (celgrass) that are rooted in the sub-aqueous
substrate but do not usually grow high enough in the overlying water column to intercept the
water surface. Submerged vegetation can strongly influence nutrient cycling while providing
food and shelter for fish and other organisimns.
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Swales on floodplain or along shoreline, Swales are broad, elongated, vegetated, shallow depressions that
can sometimes help to convey flood flows to and from vegetated marsh plains or floodplains.
But, they lack obvious banks, regulatly spaced deeps and shallows, or other charactetistics of
channels. Swales can entrap water after flood flows recede. They can act as localized recharge
zones and they can sometimes receive emergent groundwater.

Viariegated or crennlated foreshore. As viewed from above, the foreshore of a wetland can be mostly
straight, broadly curving (i.e., arcuate), or variegated (e.g., meandering). In plan view, a
variegated shoreline resembles a meandering pathway. variegated shorelines provide greater
contact between water and land.

Wrackline or oroanic debris in channel or on floodblain, Wrack is an accumulation of natural or unnatural
floating debris along the high water line of a wetland.
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Structural Patch Type Worksheet for All Wetland Types, Except Vernal Pool Systems

Circle each rype of patch thar is cbserved in the A and enter the wtal number of

observed patches in ‘Table 4.16 below. In the case of tiverine wetlands, their status as

confined or non-confined must frse e determined (see section 3.2.2.1),

2 o | 3 . v
STRUCTURAL PATCH TYPE ‘g ) g 2 g g3 g
(check for presence) S g £ % A g% 7 2= w
A= - Sl el 28 |HE| &
22| 2 |a|g | I |ES|E
Minimum Patch Size 3o’ 3w’ 3m | 3mffl e 7 T |3 m
Secondary channels (mhﬂoc}dplams or along | 0 [ 0 [ 0 |
shorelines
Swales on Hoodplain or along shoreline l ) { 1 ! | [
Pannes or pools on tloodplain 1 ¥ l 0 { L 1 |
Vegetated islands (mosidy above high-wateo) | 0 y] 1 { 0 1 ]
I’ools or depressions in channels { { | 0 0 0 i "
(wet or dry channels )
Riffles or tapids (wet channel) I 1 0 0 0 0 y y
ot planar bed {dev channel}
Non-vegetated flars or bare ground 0 { L
(sundflats, mudflats, gravel flats, cle.) ] I ! 1 1
Point bars and in-channel bats 1 I ! L 0 1 { 0
Debris jams { [ ! 0 ) 1 { 0
Abundant wrackline or otganic debtis in
channel, on Hoodplain, or across depressional i I I 1 {1 1 0 0
wetland plain
Plant hummocks and/or sediment mounds l i | 1 L | | 1
Bank stumps or undercut banks in channels or | | | 1|0 | 0 0
along shorcline
Vaticgated, convoluted, or crenulated foreshore | I 0 1 0 | . 0
{instead of broadly arcuate or mostly straight)
Animal mounds and burrosws 0 f 1 i | i | {
Standing snags (at least 3 m tall) 1 ! | 1 1 ! { 0
Filamentous mactoalgae or algal mats l I ! 1 | 1 L [
Shellfish beds ) 0 1 0 ) [ 0 {}
Concentric or parallel high water marks 0 { ) 1 1 ' | 1
Soil cracks §] 0 i 1 ) | 1
Cobble and/or Boulders 1 1 0 0 T, ., 1 {3
L P B S Pt 1 [ 1 1 T | [} 2




Table 4.16: Rating of Structural Patch Richness (based on resulis from worksheets).

Confined Riverine, Nui-
Vernal ,Pool
, Playas, . . . confrned
Rating . N Systems and bstuarine o
Springs & Secps, Deptessional
Individual Vernal Pools Pres
A >8 =11 =11 > 12
B 6-7 8-~10 8 -10 911
C 4.5 5-7 6-—7 foR
D =<3 <4 =5

Topographic Complexity

Definition: T'npographic complexity vefers to the vaviery ot elevarions within 2 wetland doe 1o
physical, abiotic features and elevations gradients.

Table 4.17: Typical indicators of Macro- and Micro-topographic Complexity
for each wetland type.

Type Examples of Topographic Feaiures
. pools, islands, bars, mounds or hummocks, variegated
Depressional , : . : .
sborelines, seil cracks, partially buried debris, plant
and Playas .
- hummocks, livestock tracks
channels large and small, islands, bars, pannes, potholes, nataral
Fistuarine levees, shellfish beds, humnmaocks, stump blocks, first-order tidal
creeks, soil cracks, pactially butied debris, plant hmmnmocks
) islands, bars, boulders, cliffs, benches, varicgated shorelines, cobble,
[.acustrine :

boulders, partially butied delbris, plant hummaocks

pools, runs, glides, pits, ponds, humnmaocks, bars, debris jams,

Riverine .
cobble, boulders, slump blocks, tree-tall holes, plant hummocks

pools, runnels, plant hummocks, butrows, plant hummocks,

Slope Wetlands . : ,
I cobbles, boulders, pattially burted debris, catile or sheep tracks

Vernal Pools
and Pool
Systems

soil cracks, “mima-mounds,” rivulets between pools or along swales,
cobble, plant hummaocks, cattle or sheep tracks
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Figure 4.6: Scale-independent schematic profiles of Topographic Complexity.

Each profile A-D represents one-half of a characteristic cross-section through an AA. The right end of
each profile represents either the buffer along the backshore of the wetland encompassing the AA, o,
if the AA is not contiguous with the buffer, then the right end of each profile represents the edge of the
AA.

Table 4.18a: Rating of Topographic Complexity for Depressional Wetlands,
Playas, Individual Vernal Pools, and Slope Wetlands.

Alternative States

Ratin . Lo
g (based on diagrams in Figure 4.6 above)
AA as viewed along a typical cross-section has at least two benches or breaks
A in slope, and each of these benches, plus the slopes between them contain

physical patch types or features that contribute to abundant micro-
topogtaphic relief or variability as illustrated in profile A of Figure 4.6a.

AA has at least two benches or breaks in slope above the middle area or
B bottom zone of the AA, but these benches and slopes mostly lack abundant
micro-topographic relief. The AA resembles profile B of Figure 4.6a.

AA lacks any obvious break in slope or bench, and is best characterized has a
C single slope that has at least a moderate amount of micro-topographic
complexity, as illustrated in profile C of Figure 4.6a.

AA has a single, uniform slope with little or no micro-topographic complexity,
as illustrated in profile D of Figure 4.6a.
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Attribute 4: Biotic Structure

Plant Community Metric

Definition: The Plant Community Metric is composed of three submetrics for each wetland type. Two
of these sub-metrics, Number of Co-dominant Plants and Percent Invasion, are common to all wetland
types. For all wetlands except Vernal Pools and Vernal Pool Systems, the Number of Plant Layers as
defined for CRAM is also assessed. For Vernal Pools and Pool Systems, the Number of Plant layers
submetric is replaced by the Native Species Richness submetric. A thorough reconnaissance of an AA
is required to assess its condition using these submetrics. The assessment for each submetric is guided
by a set of Plant Community Worksheets. The Plant Community metric is calculated based on these
worksheets.

A “plant” is defined as an individual of any species of tree, shrub, herb/forb, moss, fern, emergent,
submerged, submergent or floating macrophyte, including non-native (exotic) plant species. For the
purposes of CRAM, a plant “layer” is a stratum of vegetation indicated by a discreet canopy at a
specified height that comprises at least 5% of the area of the AA where the layer is expected.

Non-native species owe their occurrence in California to the actions of people since shortly before
Euroamerican contact. “Invasive” species are non-native species that tend to dominate one ot more
plant layers within an AA. CRAM uses the California Invasive Plant Council (Cal-IPC) list to determine
the invasive status of plants, with augmentation by regional experts.

Number of Plant Layers Present

To be counted in CRAM, a layer must cover at least 5% of #he portion of the AA that is suitable for the layer.
This would be the littoral zone of lakes and depressional wetlands for the one aquatic layer, called
“floating.” The “short,” “medium,” and “tall” layers might be found throughout the non-aquatic areas
of each wetland class, except in areas of exposed bedrock, mudflat, beaches, active point bars, etc. The
“very tall” layer is usually expected to occur along the backshore, except in forested wetlands.

It is essential that the layers be identified by the actual plant heights (i.c., the approximate maximum
heights) of plant species in the AA, regardless of the growth potential of the species. For example, a
young sapling redwood between 0.5 m and 0.75 m tall would belong to the “medium” layet, even
though in the future the same individual redwood might belong to the “very tall” layer. Some species
might belong to multiple plant layers. For example, groves of red alders of all different ages and heights
might collectively represent all four non-aquatic layers in a riverine AA. Riparian vines, such as wild
grape, might also dominate all of the non-aquatic layers.
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Layer definitions:

Floating Layer.  'This layer includes rooted aquatic macrophytes such as Ruppia cirrbosa
(ditchgrass), Ranunculus aquatilis (water buttercup), and Potamageton foliosus (leafy pondweed) that
create floating or buoyant canopies at or near the water surface that shade the water column.
This layer also includes non-rooted aquatic plants such as Lewna spp. (duckweed) and Edehhoriia
crassipes (water hyacinth) that form floating canopies.

Short Vegetation. This layer varies in maximum height among the wetland types, but is never
taller than 50 cm. It includes small emergent vegetation and plants. It can include young forms
of species that grow taller. Vegetation that is naturally short in its mature stage includes Rorippa
nasturfinm-aquaticnm (watercress), small Isoctes (quillworts), Distichlis spicata (saltgrass), Janmea
carnosa (jaumea), Ranunculus flamula (creeping buttercup), Alsma spp. (water plantain), Sparganium
(burweeds), and Sagitaria spp. (arrowhead).

Medinm Vegetation. This layer never exceeds 75 e¢m in height. It commonly includes emergent
vegetation such Salicornia virginica (pickleweed), A#rplex: spp. (saltbush), rushes (Junens spp.), and
Rumexc crispus (curly dock).

Tall Viegetation. This layer never exceeds 1.5 m in height. It usually includes the tallest emergent
vegetation and the larger shrubs. Examples include Typha latifolia (broad-leaved cattail), Sanpus
californicns (bulrush), Rubus ursinus (California blackberry), and Baccharis piluaris (coyote brush).

Very Tall Vegetation. This layer is reserved for shrubs, vines, and trees that are taller than 1.5 m.
Examples include Plantanus racemosa (western sycamore), Populus fremontii (Fremont cottonwood),
Alnus rubra (red alder), Sambucus mexicanus (Blue elderberry), and Corylus californicns (hazelnut).

Standing (upright) dead or senescent vegetation from the previous growing season can be used in
addition to live vegetation to assess the number of plant layers present. However, the lengths of
prostrate stems or shoots are distegarded. In other words, fallen vegetation should not be “held up” to
determine the plant layer to which it belongs. The number of plant layers must be determined based on
the way the vegetation presents itself in the field.
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Appendix [: Flow Chart to Determine Plant Dominance

Step 1: Determine the number of plant layers. Estimate which
possible layers comprise at least 5% of the portion of the AA that
is suitable for supporting vascular vegetation.

/ \

<5% >25%

. |

It does not count
as a layer, and is no
longer  considered

It counts as a layer.

in this analysis.

¥

Step 2: Determine the co-dominant plant species in each
layer. For each layer, identify the species that represent at least
10% of the total area of plant cover.

/ A

<10 % >10 %

\ v

25

It 1s not a “dominant
species, and is no longer It is a “dominant” species.

considered in the analysis.

v

Step 3: Determine invasive status of co-dominant plant
species. For each plant layer, use the list of invasive species
(Appendix IV) or local expertise to identify each co-dominant
species that is invasive. e€CRAM software will automatically identify
known invasive species that are listed as co-dominants.
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Plant Community Metric Worksheet 1 of 8: Plant layer heights for all wetland types.

Plant Layers

Aquatic Semi-aquatic and Riparian

Wetland Type Ve
Floating | Short Medium Tall Ta?lf

Perennial Saline On Water <03m | 03—0.75m 075 1.5 m ~15m

TFstuarine Surface
Perennial Non-saline |
XV ater
Estuarine, Seasonal OP Water <03m | 0.3-0.75m 0.75—-15m >1.5m
o . Surface
Estuarine
5 Lac11§trinle, . On
epressional an Water | <0.5m | 05-1.5m | 15 -3.0m | >3.0m
Non-confined
.. Surface .
Riverine
Slope NA <03m | 03-0.75m 0.75~-15m >1.5m
Confined Riverine NA <0.5m 05-15m 1.5-3.0m >3.0m

Number of Co-dominant Species

For each plant layer in the AA, all species represented by living vegetation that comprises at least 10%
relative cover within the layer ate considered to be dominant. Only living vegetation in growth position
is considered in this metric. Dead or senescent vegetation is disregarded.

Percent Invasion

The number of invasive co-dominant species for all plant layers combined is assessed as a percentage of
the total number of co-dominants, based on the results of the Number of Co-dominant Species sub-
metric. The invasive status for many California wetland and riparian plant species is based on the Cal-
[PC list (Appendix IV). However, the best professional judgment of local experts may be used instead
to determine whether or not a co-dominant species is invasive.

28












Vertical Biotic Structure

Definition: The vertical component of biotic structure consists of the interspersion and complexity of
plant layers. The same plant layers used to assess the Plant Community Composition Metrics (see
Section 4.4.2) are used to assess Vertical Biotic Structure. To be counted in" CRAM, a layer must cover
at least 5% of the portion of the AA that is suitable for the layer. This metric does not pertain to Vernal
Pools, Vernal Pool Systems, or Playas.

Tall or Very

al ) I I —

Medium

Short Qra)-ﬁ\'

OR OR
Tall or Very
Tall
Medium
Short CIF) C:P
Abundant vertical overlap involves Moderate vertical overlap mvolves
three overlapping plant layers. two overlapping plant layers

Figure 4.11: Schematic diagrams of vertical interspersion of plant layers for
Riverine AAs and for Depressional and Lacustrine AAs having
Tall or Very Tall plant layers.

Table 4.21: Rating of Vertical Biotic Structure for Riverine AAs and for Lacustrine and
Depressional AAs supporting Tall or Very Tall plant layers (see Figure 4.11).

Rating Alternative States

More than 50% of the vegetated area of the AA supports abundant

A ovetlap of plant layers (see Figures 4.11).

More than 50% of the area supports at least moderate overlap of plant
layers.

25-50% of the vegetated AA supports at least moderate overlap of
C plant layers, or three plant layers are well represented in the AA but
there is little to no overlap.

Less than 25% of the vegetated AA supports moderate overlap of plant
D layers, or two layers are well represented with little overlap, or AA is
sparsely vegetated overall.
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Figure 4.12: Schematic diagrams of
plant canopies and entrained litter used

- : to assess Vertical Biotic Structure in all
Fimergent Dicots . : .
without Canopy or Estuarine wetlands, or in Depressional
Entrained Litter and Lacustrine wetlands dominated by

emergent monocots or lacking Tall and
Very Tall plant layers.

Lmergent Limergent Limergent Dicots
Monocots with Monocots without with Canopy and
Canopy Canopy [intrained Litter

Table 4.22: Rating of Vertical Biotic Structure for wetlands dominated by emetgent monocots ot
lacking Tall and Very Tall plant layers, especially Estuarine saline wetlands (see Figure 4.12).

Rating Alternative States

Most of the vegetated plain of the AA has a dense canopy of living
vegetation or entrained litter or detritus forming a “ceiling” of cover 10-
20 cm of above the wetland surface that shades the surface and can
provide abundant cover for wildlife.

Less than half of the vegetated plain of the AA has a dense canopy of
vegetation or entrained litter as described in “A” above;

B OR

Most of the vegetated plain has a dense canopy but the ceiling it forms is
much less than 10-20 cm above the ground surface.

Less than half of the vegetated plain of the AA has a dense canopy of
C vegetation or entrained litter AND the ceiling it forms is much less than
10-20 cm above the ground surface.

Most of the AA lacks a dense canopy of living vegetation ot entrained
D litter or detritus.
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Guidelines to Complete the Stressor Checklists

Definition: A stressor, as defined for the purposes of the CRAM, is an anthropogenic perturbation
within o wetland or its environmental setting that is likely o negadvely impact the condition and
funcrien of the CRAN Assessment Yeea (AA) \ disturbance is 2 natural phenomenon that affects the
ARY

There are four underling assumptions of the Steessor Cheeklist (1) deviation from the besr achievalsle
condition can be explained by a single stressor or multple siressors acling on the wetland; (2)
increasing the number of stressors acting on the wedand causes a decline in its condition {there 1s no
assumption as o whether rhis decline s addivive (linear), owliiplicative, or is best represented by some
other non-linear mode); (3) increasing cither the jntensity or the proximity of the stressor results in
greater decline in conditon: and (I} continuous or chtonic steess increases the decline in condition.

The process ro fdenufy sicessors 1s the same for all werdand types. Tor each CRARL atrribute, a vardery
ol possible stressors are listed. "Their presence and likelihood of significandy aflecting the A\ are
recorded in the Suessor Checklist Warksheet.  1For the Hydeology, Physical Srructure, and Biotic
Structure attributes, the Focus s on siressors operating within the A\ or withia 30 m of the AL For
the Bufter and Landscape Context atrribute, the focus is on stressors opetating within 300 m of the
AN More distant siressors that have obvious, direct, controlling influences on the AA can also be

noted,

Table 5.1: Wetland disturbances and conversions,

I Lis a majur disturhance osceuteed ar this 5
Y
wetland?
Ef yes, was 1t a lood, tre, lindslide, or other? food s | landshde | other

[f ves, then how severe is the discturbance?

likely to affect
site next 5 or
INOE VEiLrs

likely tor affect
site next 3-3
veiLes

likely ro affect
sire nexl 1-2
vears

I las this wetland been converted fram
snother type? T yes, then wlar was the
previous type?

vernal pool

depressional verul pool
syshom
non-confined confined seasonal
rivetine riverine 5l larine

petenntal saline
estuacing

perennial non-
saline estuarine

wer metdow

lacustrine

seep 01 §pling

playa
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Stressor Checklist Worksheet

HYDROLOGY ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Bignificant
negative
cffect on AA

Pomr Soucce (P8) dischurges (POTIV, other non seocmwarer discharge)

Non-point Source (Non-PS) discharpes {udbhan runoff, farm drainage)

Flow diversions or unoatucal inflows

Dams {rescervoiss, detention basing, recharge basing)

Flow obstructions (culvects, paved stream crossings)

Weir/drop structore, tide pgares

Dredged inlet /ehined

Fngineesed channel (riprap, avmored channel bank, bed)

Dike/levees

CGreoundwater extoachon

Ditches {bogrow, apriculniral deninage, mosquito control, ere.)

vervely managed hydrology

Comments

PHYSICAL STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effcct on AA

Significant
negative
effect on AA

Filling or dumping of sediment or soils (N/A for restoration areas)

Grading/ compaction (N/A for restoration areas)

Plowing/ Discing (IN/A for restoration areas)

Resontree extraction (sediment, gravel, oil and/or as)

Vegetation managemett

Lixcessive sedument or organie debris from watershed

Fxeessive ranofl fronn watershed

Nurtient inypaired (5 or Non-PS poliunon)

IMeavy meral impaired ('S o Non-PS pollution)

Pestictdes or race organies impaired P8 or Noo-PS pollution}

Bacreria and parhogens impaiced (PS or Non-PE pollution)

Trash or refuse

Comments
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BIOTIC STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
unegative
effect on AA

AMowinyg, uraring, excessive herbivory fwithin A4

[Fxcessive human visitation

Predation and habitat desrruction by non native vertebrates (e,
I drginiet apossior and domesiie predators, such as feral peis)

Trev culring/sapling vemoval

Remaval of woody debaris

Treanment of non native and noisance Hant species

Pestieade applicarion or vector control

Bielogical resource extvaction or stocking {fsheries, aquaculre)

Pixeessive nrgame debs in mateix (for vernal pools)

Lack of \'L‘gcm!'i::n MATAEeIIe R t CONSCIVe Darued resonrces

Lack of trenrment of invasive planis adjacent to AN or butter

Conmments

BUFFER AND LANDSCAPE CONTEXT ATTRIBUTE
(WITHIN 500 M OF AA)

Present and likely
to have negative
effect on AA

Significant
fregative
effect on AA

Urban residenrial

brrdusteial/ conunerciat

Miliwary reaining/ Air tealfic

Drams (e other major low regulation or diszuprion)

Drvhand lanning

Lireasive row-crop agriculture

Orchards/ nurseries

Commercial teedlors

[Dairies

Ranching (enclosed lvestock grazing or horse paddock or feedlor)

Transporratiom corricdor

Rangeland {livestack rangeland also managed tor native vepgernion)

Spores ficlds and urban packlands (golf courses, soecer Gelds, ere)

Passive recreation {(bird-warching, hiking, ere.)

Active recrention {off-romd vehicles, mountain biking, hunting, Gshiog

Physical resource extraction (vock, sediment, oil/gas)

Biolagical resemrce extraction (aquaculure, commereial fshieries)

Comments
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CRAM Score Guidelines

Table 3.11: Steps to calculate attribute scores and AA scores.

Step 1: Calculate For each Metric, convert the letter score into the corresponding numeric
Metric Score score: A=12, B=9, C=6 and D=3.

For each Attribute, calculate the Raw Attribute Score as the sum of the
numeric scores of the component Metrics, except in the following cases:

o For Attribute 1 (Buffer and Landscape Context), the submetric scores
relating to buffer are combined into an overall butfer score that is added to
the score for the Landscape Connectivity metric, using the following

formula: Y Y

Step 2: Calculate Buffer % AA with Average Landscape
raw Attribute Condition X Buffer X Buffer Width + Connectivity
Score

1 Prior to calculating the Biotic Structure Raw Attribute Score, average the
three Plant Community sub-metrics.

2 For vernal pool systems, first calculate the average score for all three Plant
Community sub-metrics for each replicate pool, then average these scores
across all six replicate pools, and then calculate the average Topographic
Complexity score for all six replicates.

Step 3: Calculate For cach Attribute, divide its Raw Attribute Score by its maximum possible
final Attribute score, which is 24 for Buffer and Landscape Context, 36 for Hydrology, 24
Score for Physical Structure, and 36 for Biotic Structure.

Step 4: Calculate Calculate the AA score by averaging the Final Attribute Scores. Round the
the AA Score average to the nearest whole integer.
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Basic Information Sheet: Perennial Depressional Wetlands

Yout Name:

Assessment Area D

Assessinent No. n/d/v) | [ )

Assessment Team Members for This AA

AA Category:

0 Restoration o Mitigation 0 Impacted Jther

Which best describes the type of depressional wetland?

0 freshwater marsh 0 alkaline marsh D alk: ity

Which best descrihes the hydrologic state of the wetland at the time of assessment?

0 ponded/inundated O saturated soil, but no surface watet v

What is the apparent hydrologic regime of the wetland?

Long-duration depressional wedands ace defined as supporting sutface water for > 9 months of the vear
(in > 5 out of 10 years.) Medinm-duration depressional wetlands arc defined as supporting surface water
for between 4 and Y months of the year. Shart-duration wetlands possess surface warer benveen 2
weeks and 4 months of the year.

0 long-duration 0 medivm-dutation 0 short-duradon
Does your wetland connect with the floodplain of a nearby stream? 0O yes Eel
Is the topographic basin of the wetland istinct or 0O indistinet ?
An iudistinet, such as vernal pool complexes and  _ wet meadows, which may be intricately interspetsed

with uplands or seemingly homogeneous over very large areas, topographic basin is one that lacks
obvious boundaries between wetland and upland, Lixamples of such features are seasonal, depressional
wetlands in very low-gradient landseapes,




Photo Identification Numbers and Description:

Photo ID Description Latitude Longitude Datum
No.
1] Lo o g North
2 L‘_‘ic;{f_f < South
3V /< Fast
41 & West
5
6
Comments: ‘
~ .
Plstes — pgore Aakonn  ba
(@2 e / rh*x )%4\,




Scoring Sheet: Perennial Depressional Wetlands

AA Name:

m/d/y T T

Attributes anu memics I

Scores

Lomments

Buffer and Landscape Context
Landscape Conncectivity (I

Buffer submpreiric A:
Perient of AA with Buffer
Buffer subwietric B:
Average Buffer Width
Baffer subsmetric C:
Buffer Condition

D+ | Cx{AxB)*] " = Atribute Score’

Hydrology

Water Sourct

| Iydroperiod or Channel Stabilin

Hydrologic Connectivit

Attribute Score

Physical Structure

Structural Patch Richness

Topographic Complexity

Biotic Structure
Plant Conmmnnity submeetric A:
Nunther of Plant Layers

Plant Community submetric B:
Number of Co-domrinant species

Plant Community submetric C:
Percent Invasion

Plant Communiy wieric
{average of submetrics A-C)

Horizontal Interspersion and Zonation

Vertical Biotic Structure

Attribute Score

Overall AA Score

. R‘ IEEELTLN]
Attribute Scoref— v :I:

Hinal Attribute Score =
(Raw Score/24)100

Final Attribute Score =
(Raw Score/36) 100

Final Attribute Score =
(Raw Score/24)100




Identify Wetland Type
Figure 3.2: Flowchart to determine wetland type and sub-type.

Non-confined Contined
Riverine Riverine
Yes Neo

Valley width is at least
twice channel width?

Y

No

Riverine

Is hydrology fully or
partially tidal for at least 1

Marine
not appropriate for CRAM

&
No

- Tividence of strong

month during most years?

Y
Yes

freshwater influence?

Yes

Wet
Meadow

Spring or
Seep

Occurs on slope or
base of slope

Flow-through system with channelized
flow between distinct inlet and outlet?

START

Flow-through system with channelized
flow between distinet inlet and outlet?

Estuarine

4

[s hydrology tidal at least 11
months most years?

No
v

Groundwater s primary
water source?

Seasonal
Hstuarine

A 4

Foreshore and Channel
banks dominated by salt-
tolerant plants?

Non-saline
Iistuarine

Saline
Fstuarine

Yes

Lacustrine

No
Vegetation adapted to o 0
v ‘one to seasc
seasonal drying? Yes rone to seasona
4 drying under natural
hydrologic regtme?
No
Yes No
N
Evidence of extreme pl or Associated with lentic
salinity with vascular water body (>8 ha. and
vegetation only on pertmeter 2m. deep)
of scasonal wet area?
No
A 4
Yes Depressional
Playa No No
3 7
Vernal Pools

[lora characterized by Vernal
Pool specialists

4

interconnected

Yes

Many pools hydrologically

Yes

Ne

C Vernal Pool System > C Individual Vernal Pool )




3.2.2.2 Depressional Wetlands

Note: This section was primarily based on perennial depressional wetlands and caution should
be applied in the interpretation of scores in seasonal depressional wetlands. The depressional
module will be revised during the CRAM validation/ calibration process in 2008-2009.

Depressional wetlands exist in topographic lows that do not usually have outgoing surface drainage
except during extreme flood events or heavy rainfall. Precipitation is their main source of water.
Depressional wetlands can have distinct or indistinct boundaries. Many depressional wetlands are
seasonal, and some lack surface ponding or saturated conditions during dry years. A complex of
shallows and seasonally wet swales and depressions created by the slight topographic relief of a vernal
pool system is an example of an indistinct depressional wetland. The margins of distinct depressional
wetlands are relatively easy to discern in aerial photos and in the field. Examples of distinct
depressional wetlands include sag ponds, snowmelt ponds, kettle-holes in moraines, cutoff ox-bows on
floodplains, and water hazards on golf courses.

3.2.2.3 Other Depressional Wetlands

Depressional wetlands other than vernal pools can be seasonal or perennial, but their flora and fauna
are mostly not characteristic of vernal pools, and they lack the impervious substrate that controls vernal
pool hydrology. They differ from lacustrine wetlands by lacking an adjacent area of open water at least
2 m deep and 8 ha total area). They differ from playas by lacking an adjacent area larger than the
wetland of either alkaline or saline open water less than 2 m deep or non-vegetated, fine-grain
sediments. Unlike slope wetlands (i.e., springs and sceps), depressional wetlands depend more on
precipitation than groundwater as their water source.



Establish the Assessment Area (AA)

Table 3.5: Examples of features that should be used to delineate AA boundaties.

Flow-Through Wetlands Non Flow-Though Wetlands

Lacustrine, Wet Meadows,

Depressional, and Playa Vernal Pools and

Riverine, Estuarine and Slope

Wetlands Wetlands Vernal Pool Systems
diversion ditches 1 above-grade roads and fills | . above-grade roads
end-of-pipe large discharges i berms and levees and fills

{7 major point sources

grade control or watet height | & jetties and wave deflectors :
: of water inflows or
control structures ) . .
Ll major point sources or outflows
major changes in riverine outflows of water

) ! weirs, berms, levees
entrenchment, confinement,

. . open water areas more and other flow
degradation, aggradation, .
than 50 m \v1de on average control structures
slope, or bed form ]
or broader than the
major channel confluences wetland
water falls 71 foreshores, backshores and

uplands at least 5 m wide
open water arcas more than

50 m wide on average or 1 weirs and othet flow
broader than the wetland control structures

transitions between wetland
types

foreshores, backshores and
uplands at least 5 m wide

weirs, culverts, dams, levees,
and other flow control
structures

Table 3.6: Examples of features that should notbe used to delineate any AAs.

at-grade, unpaved, single-lane, infrequently used roadways or crossings
bike paths and jogging trails at grade

bare ground within what would otherwise be the AA boundary
equestrian trails

fences (unless designed to obstruct the movement of wildlife)
property boundaries

tiffle (or rapid) — glide — pool transitions in a riverine wetland

spatial changes in land cover or land use along the wetland bordet

state and federal jurisdictional boundaries




Table 3.7: Recommended maximum and minimum AA sizes for each wetland type.

Note: Wetlands smaller than the recommended AA sizes can be assessed in their entirety.

Wetland Type

Recommended AA Size

Slope

Spring or Seep

Maximum size is 0.50 ha (about 75 m x 75 m, but shape can vary);
there is 1o minimum size.

Maximum size is 2.25 ha (about 150 m x 150 m, but shape can

Wet Meadow vary); minimum size is 0.1 ha (about 30 m x 30 m).
Depressional
Vernal Pool There are no size limits (see Section 3.5.6 and Table 3.8).

Vernal Pool System

There are no size limits (see Section 3.5.6 and Table 3.8).

Other Depressional

Maximum size is 1.0 ha (about 100 m x 100 m, but shape can
vary); there is no minimum size,

Riverine
Recommended length is 10x average bankfull channel width;
maximum length is 200 m; minimum length is 100 m.
Confined and Non- AA should extend laterally (landward) from the bankfull contour
confined to encompass all the vegetation (trees, shrubs vines, etc) that
probably provide woody debris, leaves, insects, etc. to the channel
and its floodplain (Figure 3.4); minimum width is 2 m.
. Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
Lacustrine . T
vary); minimum size is 0.5 ha (about 75 m x 75 m).
Plava Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
Y vary); minimum size is 0.5 ha (about 75 m x 75 m).
Estuarine

Perennial Saline

Perennial
Non-saline

Seasonal

Recommended size and shape for estuarine wetlands is a 1 ha
circle (radius about 55 m), but the shape can be non-circular if
necessary to fit the wetland and to meet hydro-geomorphic and
other criteria as outlined in Sections 3.5.1-3. The minimum size is
0.1 ha (about 30 m x 30 m).




Attribute 1: Buffer and Landscape Context

Landscape Connectivity

Definition: The landscape connectivity of an Assessment Aven is assessed in rerms of its spatial
association with other areas of aquatic resources, such as other wetlands, lakes, streams, ete. It is
assumed 1hat wetlands close to each other have a greater potental o interacr ecologically and
hydrologically, and rhar such interactions are generally beneficial.

For all wetlands exeepr riverine: On digital or hardeopy site imagery, draw a straight line
extending 300 m from the AN boundary in each of the four cardinal compass direcdons.
Along cach transcer line, estimate the percentage of the segment that passes through wetland
or aqualic habitat of any kind, including open water, Use the worksheet below to record these
estimates,

Worksheet for Landscape Connectivity Metric for All Wetlands Except Riverine

Percentage of Transcet Lines that Contains
Wetland Habitat of Any Kind

Segment Direction Percentage of Transect Length
That is Wetland

North
South
Last
West
Average Percentage of Transcet Length
That Is Wetland

Table 4.1: Rating for Landscape Connectivity for all wetlands except Riverine.

Rating Alwcrnative States
A An average of 76 — 100 % of the transects is wetland habitat of any kind.
B An average of 51 — 75 %o of the transects is wetland habitat of any kind.

C An average of 26 — 50 % of the transects is wetland hibitat of any kind.

D An average of 0 — 25 % of the transccts is wetland habitat of any kind.




Percent of AA with Buffer

Definition: The bulfer is the area adjoining the AL\ that is in 2 natural or semi-natural state and
currently not dedicared ro anthropogenic uses that would severely detract from its ability to cntrap
contaminants, discourage forays into rhe AA by people and non-native predators, or otherwise protect
the AA from stress and disturbance,

T be considercd as buffer, a suitable land cover type must be ar least 5 m wide and extend along the
perimeter af the AA for at least 5 m. The maximum width of the buffer is 250 m. At distances beyond
250 m from the AA, the butfer becomes part of rhe landscape confext of the AA.

Any area of open water at feast 30 m wide that is adjoining the A\, such as a lake, lasge viver, or large
slough, is not considered in the assessment of the buffer. Such open water is considered to be neurral,
neither part ot the wetland nor part of the buffer. There are theee reasons for excluding large arcas of
open water (i.e., more than 30 m wide) fromn Assessment Areas and their buffers. [irst, assessments of
buffer extent and bufter width are inflated by including open water as a part of the buffer. Second,
while there may be positive correlations hetween wetland stressors and (he quality of open water,
quanfifying water quality generally requires laboratory analyses beyond the scope of rapid assessment.
Third, open water can be a divect soutce of siress (Le., water pollution, waves, hoat wakes) or an
indirect source of stress (i.e., promotes human visitation, encourages intensive use by Lvestock looking
for water, provides dispersal for non-native plant species), of it can be a souree of henefits to a wetland
(c.g, nutrients, propagules of native plant species, water that is cssential to maintain wetland
hydroperiods, cte.). [Towever, any area of open water at least 30 m wide that is within 250 m of the A\
but is not adjoining the AN\ is considered part of the buffer,

In the example below (Figure .2}, most of the area around the A\ {outlined in white) consists of non-
butter land cover types. The AA adjoins a major voadsay, parking lot, and other development that is a
non-buffer land cover type. There is a nearby wetland but it is separated from the A\ by a major
roadway and 15 not considered buffer. ‘The open water area is neutral and not considered in the
estimation of the percentage of the A perimeter that has bufler. In this example, the only atcas that
would be considered buffer is the area labeled “Upland Buffer”.

Figure 4.2: Diagram of buffer and non-butfer land
cover (ypes.
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Table 4.4: Guidelines for identifying wetland buffers and breaks in buffers.

Examples of Land Covers

Included in Buffers

Examples of Land Covers Excluded from Buffers

Notes: buffers do not cross these land covers; areas of
open water adjacent to the AA are not included in the
assessment of the AA or its buffer.

O oo o0oooooogod

bike trails

dry-land farming areas
foot trails

horse trails

links or target golf courses
natural upland habitats
nature or wildland parks
open range land

railroads

roads not hazardous to wildlife
swales and ditches

vegetated levees

Ccommetcial developments
Ofences that interfere with the movements of wildlife

Uintensive agriculture (row crops, orchards and vineyards
lacking ground cover and other BMPs)

Upaved roads (two lanes plus a turning lane or larger)
Olawns

Oparking lots

[horse paddocks, feedlots, turkey ranches, etc.
(residential areas

Osound walls

Osports fields

Utraditional golf courses

Ourbanized parks with active recreation

Opedestrian/bike trails (i.e., neatly constant traffic)

Table 4.5: Rating for Percent of AA with Buffer.

Rating . Altffrnative States
(not including open-water areas)
A Buffer is 75 - 100% of AA perimeter.
B Buffer is 50 — 74% of AA perimeter.
C Buffer is 25 — 49% of AA perimeter.
D Buffer is 0 — 24% of AA perimeter.
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Average Buffer Width

Definition: The average width of the buffer adjoining the AA is estimated by averaging the lengths of
eight straight lines drawn at regular intervals around the AA from its perimeter outward to the nearest
non-buffer land cover or 250 m, which ever is first encountered. It is assumed that the functions of the
buffer do not increase significantly beyond an average width of about 250 m. The maximum buffer
width is therefore 250 m. The minimum buffer width is 5 m, and the minimum length of buffer along
the perimeter of the AA is also 5 m. Any area that is less than 5 m wide and 5 m long is too small to be
a buffer. See Table 4.4 above for more guidance regarding the identification of AA buffers.

Table 4.6: Steps to estimate Buffer Width for all wetlands.

Identify areas in which open water is directly adjacent to
Stepl | the AA, with no vegetated intertidal or upland area in
between. These areas are excluded from buffer calculations.

Draw straight lines 250 m in length perpendiculat to the
AA through the buffer area at regular intervals along the
Step 2 portion of the perimeter of the AA that has a buffer. For
one-sided riverine AAs, draw four lines; for all other
wetland types, draw eight lines (see Figures 4.3 and 4.4
below).

Estimate the buffer width of each of the lines as they
Step 3 | extend away from the AA. Record these lengths on the
wotksheet below.

Estimate the average buffer width. Record this width on
the wotksheet below.

Step 4

11



I'igure 4.3: Examples of the method used to estimate Buffer Width. Note that the width is based on the
lengths of cight lines A-T{ that extend at regular intervals though the buffer areas, whether
only a small part of the 250 m zone around the A\ is buffer (A) or all of the zone around
ihe AN is buffer (13).

Worksheet for calculating average buffer width of AA

Line Buffer Width (m)
A

Ol 2|0 w

H
Avcrage Bufler Width

Table 4.7: Rating for average buffer width,

Rating Alternative States

A Average buffer width is 190 — 250 m,

B Average buffer width 130 - 189 m.

C Average buffer width is 65— 129 m.

D Average buffer width is 0 — 64 m.
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Buffer Condition

Definition: The condition of a buffer is assessed according to the extent and quality of its vegetation
cover and the overall condition of its substrate. Evidence of direct impacts by people are excluded
from this metric and included in the Stressor Checklist. Buffer conditions are assessed only for the
pottion of the wetland border that has already been identified or defined as buffet, based on Section

4.1.2 above. If there is no butfer, assign a score of D.

Table 4.8: Rating for Buffer Condition.

Rating Alternative States

A Buffer for AA is dominated by native vegetation, has undisturbed soils, and is
apparently subject to little or no human visitation.
Buffer for AA is characterized by an intermediate mix of native and non-native

B vegetation, but mostly undisturbed soils and s apparently subject to little or no human
visitation.
Buffer for AA is characterized by substantial amounts of non-native vegetation AND

C there is at least a moderate degree of soil disturbance/compaction, and/or there is
evidence of at least moderate intensity of human visitation.

D Buffer for AA is characterized by barren ground and/or highly compacted or otherwise
disturbed soils, and/oz there is evidence of very intense human visitation.
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Attribute 2: Hydrology

Water Source

Definition: Water Sources directly affect the extent, duration, and frequency of saturated or ponded
conditions within an Assessment Area. Water Sources include the kinds of direct inputs of water into
the AA as well as any diversions of water from the AA. Diversions are considered a water source
because they affect the ability of the AA to function as a source of water for other habitats while also
directly affecting the hydrology of the AA.

A water source is direct if it supplies water mainly to the AA, rather than to areas through which the
water must flow to reach the AA. Natural, direct sources include rainfall, ground water discharge, and
flooding of the AA due to high tides or naturally high riverine flows. Examples of unnatural, direct
sources include stormdrains that empty directly into the AA or into an immediately adjacent area. For
seeps and springs that occur at the toes of earthen dams, the reservoirs behind the dams are direct
watet source. Indirect sources that should not be considered in this metric include large regional dams
or urban storm drain systems that do not drain directly into the AA but that have systemic, ubiquitous
effects on broad geographic areas of which the AA is a small part. For example, the salinity regimes of
estuarine wetlands in San Francisco Bay are affected by dams in the Sierra Nevada, but these effects are
not direct. But some of the same wetlands are directly affected by nearby discharges from sewage
treatment facilities. Engineered hydrological controls, such as weirs, tide gates, flashboards, grade
control structures, check dams, etc., can serve to demarcate the boundary of an AA (see Section 3.5),
but they are not considered water sources.

The typical suite of natural water sources differs among the wetland types. The water for estuarine
wetlands is by definition a combination of marine (Le., tidal) and riverine (i.e., fluvial) sources. This
metric is focused on the non-tidal water sources that account for the conditons during the growing
season, regardless of the time of year when these sources exist. To assess water source, the plant species
composition of the wetland should be compared to what is expected, in terms of the position of the
wetland along the salinity gradient of the estuary, as adjusted for the overall wetness of the water year.
In general, altered sources are indicated by vegetation that is either more tolerant of saline conditions or
less tolerant than would be expected. If the plant community is unexpectedly salt-tolerant, then an
unnatural decrease in freshwater supply is indicated. Conversely, if the community is less salt-tolerant
than expected, than an unnatural increase in freshwater is indicated.
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Table 4.9: Rating for Water Source.

Rating

Alternative States

Freshwater sources that affect the dry season condition of the AA, such as its
flow characteristics, hydroperiod, or salinity regime, are precipitation,
groundwatet, and/or natural runoff, or natural flow from an adjacent freshwater
body, or the AA naturally lacks water in the dry season. There is no indication
that dry season conditions ate substantially controlled by artificial water sources.

Freshwater sources that affect the dry season condition of the AA are mostly
natural, but also obviously include occasional or small effects of modified
hydrology. Indications of such anthropogenic inputs include developed land or
irrigated agricultural land that comprises less than 20% of the immediate
drainage basin within about 2 km upstream of the AA, or that is characterized by
the presence of a few small stormdrains or scattered homes with septic systems.
No large point sources or dams control the overall hydrology of the AA.

Freshwater sources that affect the dry season conditions of the AA are primarily
urban runoff, direct irrigation, pumped water, artificially impounded water, water
remaining after diversions, regulated releases of water through a dam, or other
artificial hydrology.  Indications of substantial artificial hydrology include
developed or irrigated agricultural land that comprises more than 20% of the
immediate drainage basin within about 2 km upstream of the AA, or the
presence of major point source discharges that obviously control the hydrology

of the AA.
OR

Freshwater sources that affect the diy season conditions of the AA are
substantially controlled by known diversions of water or other withdrawals
directly from the A4, its encompassing wetland, or from its drainage basin.

Natural, freshwater sources that affect the dry season conditions of the AA have
been eliminated based on the following indicators: impoundment of all possible
wet season inflows, diversion of all diy-season inflow, predominance of xeric
vegetation, etc.
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Hydroperiod or Channel Stability

Definition: Hydroperiod is the characteristic frequency and duration of inundation or saturation of a
wetland during a typical year. The natural hydroperiod for estuarine wetlands is governed by the tides,
and includes predictable variations in inundation regimes over days, weeks, months, and seasons.
Depressional, lacustrine, playas, and riverine wetlands typically have daily variations in water height that
are governed by diurnal increases in evapotranspiration and seasonal cycles that are governed by rainfall
and runoff. Seeps and springs that depend on groundwater may have relatively slight seasonal variations

in hydroperiod.

Channel stability only pertains to riverine wetlands. It is assessed as the degree of channel aggradation
(i.e., net accumulation of sediment on the channel bed causing it to rise over time), or degradation (L.e.,
net loss of sediment from the bed causing it to be lower over time). There is much interest in channel
entrenchment (L.e., the inability of flows in a channel to exceed the channel banks) and this is addressed
in the Hydrologic Connectivity metric.

Table 4.10: Field Indicators of Altesred Hydroperiod.

Direct Engineering Evidence Indirect Ecological Evidence

Reduced Extent and Duration of Inundation ot Saturation

0 Evidence of aquatic wildlife

) mortality

[ Upstream spring boxes ) .
(1 Encroachment of terrestrial

O Impoundments -
vegetation

(1 Pumps, diversions, ditching that
move water into the wetland

O

Stress or mortality of hydrophytes
[0 Compressed or reduced plant
zonation

Increased Extent and Duration of Inundation or Saturation

(] Berms LI Late-season vitality of annual

(] Dikes vegetation

00 Pumps, diversions, ditching that [1 Recently drowned riparian vegetation
move water fzrto the wetland [0 Extensive fine-grain deposits
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Depressional, Lacustrine, Playas, and Slope Wetlands: Assessment of the
hydroperiod for these kinds of wetlands should be initiated with an office-based review
of. Field indicators for altered hydroperiod include pumps, spring boxes, ditches, hoses
and pipes, and encroachment of terrestrial vegetation (see Table 4.10 above). Tables
4.11a and 4.11b provide narratives for rating Hydroperiod for depressional, lacustrine,
and seep and spring wetlands.

Table 4.11a: Rating of Hydroperiod for Depressional, Lacustrine, Playas, and Slope wetlands.

Alternative States
(based on Table 4.10 above)
Hydroperiod of the AA is characterized by natural patterns of filling or inundation
and drying or drawdown.

Rating

A

) The filling or inundation patterns in the AA are of greater magnitude or duration than
B would be expected under natural conditions, but thereafter, the AA is subject to
natural drawdown or drying.

Hydroperiod of the AA is characterized by natural patterns of filling or inundation,
but thereafter, is subject to more rapid or extreme drawdown or drying, as compared
to more natural wetlands.

C OR

The filling or inundation patterns in the AA are of substandally lower magnitude or
duration than would be expected under natural conditions, but thereafter, the AA is
subject to natural drawdown or drying.

Both the inundation and drawdown of the AA deviate from natural conditions (either
increased or decreased in magnitude and/or duration).
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Hydrologic Connectivity

Definition: Hydrologic Connectivity describes the ability of water to flow into or out of the wetland,
ot to inundate their adjacent uplands. This metric pertains only to Riverine, Estuarine, Vernal Pool

Systems, individual Vernal Pools, and Playas.

This metric is scored by assessing the degree to which the hydrologic connectivity of the AA is
restricted by unnatural features, such as levees and excessively high banks. These features may be
restricting the hydrology of the wetland in which the AA is contained, and thus do not need to directly

adjoin the AA.

Table 4.15¢: Rating of Hydrologic Connectivity for Estuarine, Depressional, Lacustrine, and

Slope wetlands, Playas, Individual Vernal Pools, and Vernal Pool Systems.

Rating

Alternative States

A

Rising water in the wetland that contains the AA has unrestricted access to
adjacent areas, without levees or other obstructions to the lateral movement
of flood waters.

There are unnatural features such as levees or road grades that limit the
amount of adjacent transition zone or the lateral movement of flood waters,
relative to what is expected for the setting. But, the limitations exist for less
than 50% of the boundary of wetland that contains the AA. Restrictions
may be intermittent along margins of the wetland, or they may occur only
along one bank or shore of the wetland. Flood flows may exceed the
obstructions, but drainage back to the wetland is obstructed.

The amount of adjacent transition zone or the lateral movement of flood
waters is limited, relative to what is expected for the setting, by unnatural
features, such as levees or road grades, for 50-90% of the wetland that
contains the AA. Flood flows may exceed the obstructions, but drainage
back to the wetland is obstructed.

The amount of adjacent transition zone or the lateral movement of flood
waters is limited, relative to what is expected for the setting, by unnatural
features, such as levees or road grades, for more than 90% of the wetland
that contains the AA.
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Attribute 3: Physical Structure

Structural Patch Richness

Definition: Patch richness is the number of different obvious types of physical surfaces or features that
may provide habitat for aquatic, wetland, or riparian species. This metric is different from topographic
complexity in that it addtesses the number of different patch types, whereas topographic complexity
evaluates the spatial arrangement and interspersion of the types. Physical patches can be natural or
unnatural.

Patch Type Definitions:

Aunimal monnds_and_burrows. Many vertebrates make mounds or holes as a consequence of their
foraging, denning, predation, or other behaviors. The resulting soil disturbance helps to
redistributes soil nutrients and influences plant species composition and abundance. To be
considered a patch type there should be evidence that a population of burrowing animals has
occupied the Assessment Area. A single burrow or mound does not constitute a patch.

Bank_slumps _or andercnt _banks in_chamels or_along shorelines. A bank slump is a portion of a
depressional, estuarine, or lacustrine bank that has broken free from the rest of the bank but
has not eroded away. Undercuts are areas along the bank or shoreline of a wetland that have
been excavated by waves or flowing water.

Cobble and bonlders. Cobble and boulders are rocks of different size categories. The long axis of
cobble ranges from about 6 cm to about 25 cm. A boulder is any rock having a long axis
greater than 25 ¢cm. Submerged cobbles and boulders provide abundant habitat for aquatic
macroinvertebrates and small fish. Exposed cobbles and boulders provide roosting habitat for
birds and shelter for amphibians. They contribute to patterns of shade and light and air
movement near the ground surface that affect local soil moisture gradients, deposition of
seeds and debris, and overall substrate complexity.

Coneentric_or _parallel bigh water marks. Repeated variation in water level in a wetland can cause
concentric zones in soil moisture, topographic slope, and chemistry that translate into visible
zones of different vegetation types, greatly increasing overall ecological diversity. The
variation in water level might be natural (e.g., seasonal) or anthropogenic.

Debris jams. A debris jam is an accumulation of drift wood and other flotage across a channel that
partially or completely obstructs surface water flow.

Humnrocks or_sediment _monnds. Hummocks are mounds created by plants in slope wetlands,
depressions, and along the banks and floodplains of fluvial and tidal systems. Hummocks are
typically less than 1m high. Sediment mounds are similar to hummocks but lack plant cover.

Islands (exposed at high-water stage). An island is an area of land above the usual high water level and,
at least at times, surrounded by water in a riverine, lacustrine, estuarine, or playa system.
Islands differ from hummocks and other mounds by being large enough to support trees or
large shrubs.

Macroalgae and algal mats. Macroalgae occurs on benthic sediments and on the water surface of all
types of wetlands. Macroalgae are important primary producers, representing the base of the
food web in some wetlands. Algal mats can provide abundant habitat for macro-invertebrates,
amphibians, and small fishes.

Non-vegetated flats (sandflats, nudflats, gravel flats, efe.). A flat is a non-vegetated area of silt, clay, sand,

shell hash, gravel, or cobble at least 10 m wide and at least 30 m long that adjoins the wetland
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foreshore and is a potential resting and feeding area for fishes, shorebirds, wading birds, and
other watetbirds. Flats can be similar to large bars (see definitions of point bars and in-
channel bars below), except that they lack the convex profile of bars and their compositional
material is not as obviously sorted by size or texture.

Pannes or pools on floodplain. A panne is a shallow topographic basin lacking vegetation but existing
on a well-vegetated wetland plain. Pannes fill with water at least seasonally due to ovetland
flow. They commonly serve as foraging sites for waterbirds and as breeding sites for
amphibians.

Point bars and in-channel bars. Bars are sedimentary features within intertidal and fluvial channels.
They are patches of transient bedload sediment that form along the inside of meander bends
ot in the middle of straight channel reaches. They sometimes support vegetation. They are
convex in profile and their surface material varies in size from small on top to larger along
their lower margins. They can consist of any mixture of silt, sand, gravel, cobble, and
boulders.

Pools_in_channels. Pools are arcas along tidal and fluvial channels that are much deeper than the
average depths of their channels and that tend to retain water longer than other areas of the
channel during periods of low or no surface flow.

Riffles or rapids. Riffles and rapids are areas of relatively rapid flow and standing waves in tidal or
fluvial channels. Riffles and rapids add oxygen to flowing water and provide habitat for many
fish and aquatic invertebrates.

Secondary channels_on floodplains or along shorelines, Channels confine riverine or estuarine flow. A
channel consists of a bed and its opposing banks, plus its floodplain. Estuarine and riverine
wetlands can have a primary channel that conveys most flow, and one or more secondary
channels of varying sizes that convey flood flows. The systems of diverging and converging
channels that characterize braided and anastomosing fluvial systems usually consist of one or
more main channels plus secondary channels. Tributary channels that originate in the wetland
and that only convey flow between the wetland and the primary channel are also regarded as
secondary channels. For example, short tributaries that are entirely contained within the
CRAM Assessment Area (AA) are tegarded as secondary channels.

Shellfish beds. Oysters, clams and mussels are common bivalves that create beds on the banks and
bottoms of wetland systems. Shellfish beds influence the condition of their environment by
affecting flow velocities, providing substrates for plant and animal life, and playing particularly
impottant roles in the uptake and cycling of nutrients and other water-borne materials.

Soil cracks. Repeated wetting and drying of fine grain soil that typifies some wetlands can cause the
soil to crack and form deep fissures that increase the mobility of heavy metals, promote
oxidation and subsidence, while also providing habitat for amphibians and
macroinvertebrates. Cracks must be a minimum of 1 inch deep to qualify.

Standing snags. 'Tall, woody vegetation, such as trees and tall shrubs, can take many years to fall to
the ground after dying. These standing “snags” they provide habitat for many species of birds
and small mammals. Any standing, dead woody vegetation that is at least 3 m tall is
considered a snag.

Submerged vegetation. Submerged vegetation consists of aquatic macrophytes such as Eldea
canadensis (common clodea), and Zostera marina (eclgrass) that are rooted in the sub-aqueous
substrate but do not usually grow high enough in the overlying water column to intercept the
water surface. Submerged vegetation can strongly influence nutrient cycling while providing
food and shelter for fish and other organisms.
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Swales on floodplain or along shoreline. Swales are broad, elongated, vegetated, shallow depressions that
can sometimes help to convey flood flows to and from vegetated marsh plains or floodplains.
But, they lack obvious banks, regularly spaced deeps and shallows, or other characteristics of
channels. Swales can entrap water after flood flows recede. They can act as localized recharge
zones and they can sometimes receive emergent groundwater.

Variegated or crennlated foreshore. As viewed from above, the foreshote of a wetland can be mostly
straight, broadly curving (i.e., arcuate), or variegated (e.g., meandering). In plan view, a
variegated shoreline resembles a meandering pathway. variegated shorelines provide greater
contact between water and land.

Wirackline or organic debris in_channel or on floodplain. Wrack is an accumulation of natural or unnatural
floating debris along the high water line of a wetland.
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Structural Patch Type Workshect for All Wetland Types, Except Vernal Pool Systems

Circle each type of patch that s observed in the AN and enter the total number of

observed patches in Table 4.16 below. Tn the case of riverine wedands, their stams as

confined or non-confined must fivst be determined (see section 3.2.2.1).
%‘\ y— -
£ ARl £
STRUCTURAL PATCH TYPE LBl .3 g S I I
(check for presence) 8 g E &l & § % g g 3 "
SslsE|H| &l &858 &
2dpCl 2 |lal#23 28|
Minimum Patch Size Im' | 3m 3o’ 3mil |3 w7t Lt (3]
Secondary channels onlﬂoodplains or along | 0 | 0 [ { 0 I
shorvelines
Swales on floodplain or along shoreline 1 ] 8] 1 1 ! 1 1
Pannes or pools on floodplain | {) [ ¢ ] { 1
Vegetated islands (mostly above high-water) 1 ) §] 1 { i |
Pools or depressions in channels { | ) 0 0 0 0 0
{wet or dry channels }
Rittles or rapids (wet channel) | I 0 0 0 . 0 0
or planar bed (dry channel)
Non-vegetated Hats or bare ground .
: - 0 () | 1 | ! |
(sanclflars, mudBats, gravel tlats, ctc)
Point bars and in-channel bars l ! { 0 0 v ) {)
Debris jams 1 ! | 1) () | 0 0
Abundant wrackline or organic debris in
channel, on Hoadplain, or across depressional ! i l 1 {) | Q) th
wetland plain
Plant hummocks and/or sediment mounds 1 l 1 1 l ] | l
Bank stumps or undercut 13;1‘11]{5 in chamels or l i i 1 0 i 0 0
along shoreline
Variegated, convoluted, or crenulated foreshare . _
L ) I | ) 1 ] ] () i}
{instead of broadly arcuate or mostly straight
Animal mounds and burrows U 0 { I t i [ 1
Standing snags (at least 3 m rall) L l 1 1 i 8] 0
Filamentous macroalgae or algal mats 1 1 1 1 i . 1 i
Shellfish beds i) {) ] 0 () ! () O
Concentric or parallel high warter marks 0 0 0 1 1 ! l |
Soil cracks ) i I 1 §] 1 1 |
Cobble and/or Boulders l 1 {) 0 1 1 1 ()
L O R S, 1 i 1 i ' 1 2 i




Table 4.16: Rating of Structural Paich Richness (based on results from workshects).

Contined Riverine, Non-
Vernal ,Pool -
, Playas, X . cunfined
Rating o D Systems and Lstuartne
Springs & Seeps, Debressional
Individual Vernal Pools P

A > 8 211 =11 21z
B 6-7 B-10 8-10 -1
C - 5-17 67
D <3 <4 <5

Topographic Complexity
Definition: Topographic complexity refers to the varety ot elevations within a wetland due w0

physical, abiotic fearres and clevations gradients.

Table 4.17: Typical indicators of Macto- and Micto-topographic Complexity
for each wetland type.

Type Examptes ol Topographic Features

pools, islands, bats, mounds of hummocks, variegated
shorelines, soil cracks, partially buried debris, plant
hummeocks, livestock tracks

Depressional
and Playas

channcls large and small, islands, bars, paines, potholes, narral
Fistuarine levees, shellfish beds, hummocks, slump blocks, first-order tidal
crecks, soil cracks, partially buried debris, plant hummacks

islands, baes, boulders, cliffs, benches, varicgated shaorelines, cabble,

Lacustrine . ; ,
boulders, partally buried debris, plant hummocks

pools, runs, glides, pits, ponds, humimocks, bars, debris jams,

Riverine .
cobble, boulders, slump blocks, tree-fall holes, plant hummacks

pools, cunnels, plant hummocks, burrows, plant hutnmocks,

Slope Wetlands . . .
ope Werlands cobbles, boulders, partially buried debris, cattle or sheep tracks

Vetnal Pools
and Pool
Systems

soil cracks, “mima-mounds,” tivulets between pools or along swales,
cobble, plant hummaocks, cattle or sheep teacks




Figure 4.6: Scale-independent schematic profiles of Topographic Complexity.

Each profile A-D represents one-half of a characteristic cross-section through an AA. The right end of
each profile represents either the buffer along the backshore of the wetland encompassing the AA, or,
if the AA is not contiguous with the buffer, then the right end of each profile represents the edge of the
AA.

Table 4.18a: Rating of Topographic Complexity for Depressional Wetlands,
Playas, Individual Vernal Pools, and Slope Wetlands.

Alternative States

Ratin . .
g (based on diagrams in Figure 4.6 above)
AA as viewed along a typical cross-section has at least two benches or breaks
A in slope, and each of these benches, plus the slopes between them contain

physical patch types or features that contribute to abundant micro-
topogtaphic relief or variability as illustrated in profile A of Figure 4.6a.

AA has at least two benches or breaks in slope above the middle area or
B bottom zone of the AA, but these benches and slopes mostly lack abundant
micro-topographic relief. The AA resembles profile B of Figure 4.6a.

AA lacks any obvious break in slope or bench, and is best characterized has a
C single slope that has at least a moderate amount of micro-topographic
complexity, as illustrated in profile C of Figure 4.6a.

AA has a single, uniform slope with little or no micro-topographic complexity,
as illustrated in profile D of Figure 4.6a.
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Attribute 4: Biotic Structure

Plant Community Metric

Definition: The Plant Community Metric is composed of three submetrics for each wetland type. Two
of these sub-metrics, Number of Co-dominant Plants and Percent Invasion, are common to all wetland
types. For all wetlands except Vernal Pools and Vernal Pool Systems, the Number of Plant Layers as
defined for CRAM is also assessed. For Vernal Pools and Pool Systems, the Number of Plant layers
submetric is replaced by the Native Species Richness submetric. A thorough reconnaissance of an AA
is required to assess its condition using these submetrics. The assessment for each submetric is guided
by a set of Plant Community Worksheets. The Plant Community metric is calculated based on these
worksheets.

A “plant” is defined as an individual of any species of tree, shrub, herb/forb, moss, fern, emergent,
submetged, submergent or floating macrophyte, including non-native (exotic) plant species. For the
putposes of CRAM, a plant “layer” is a stratum of vegetation indicated by a discreet canopy at a
specified height that comprises at least 5% of the area of the AA where the layer is expected.

Non-native species owe their occutrrence in California to the actions of people since shortly before
Euroamerican contact. “Invasive” species are non-native species that tend to dominate one or more
plant layers within an AA. CRAM uses the California Invasive Plant Council (Cal-IPC) list to determine
the invasive status of plants, with augmentation by regional experts.

Number of Plant Layers Present

To be counted in CRAM, a layer must cover at least 5% of the paortion of the AA that is suitable for the layer.
This would be the littoral zone of lakes and depressional wetlands for the one aquatic layer, called
“floating.” The “short,” “medium,” and “tall” layers might be found throughout the non-aquatic areas
of each wetland class, except in areas of exposed bedrock, mudflat, beaches, active point bars, etc. The
“very tall” layer is usually expected to occur along the backshore, except in forested wetlands.

It is essential that the layers be identified by the actual plant heights (i.e., the approximate maximum
heights) of plant species in the AA, regardless of the growth potential of the species. For example, a
young sapling redwood between 0.5 m and 0.75 m tall would belong to the “medium” layer, even
though in the future the same individual redwood might belong to the “very tall” layer. Some species
might belong to multiple plant layers. For example, groves of red alders of all different ages and heights
might collectively represent all four non-aquatic layers in a riverine AA. Riparian vines, such as wild
grape, might also dominate all of the non-aquatic layers.
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Layer definitions:

Floating Layer.  'This layer includes rooted aquatic macrophytes such as Ruppia cirhosa
(ditchgrass), Ranunculus aquatilis (water buttercup), and Potamogeton foliosus (leafy pondweed) that
create floating or buoyant canopies at or near the water surface that shade the water column.
This layer also includes non-rooted aquatic plants such as Lemna spp. (duckweed) and Eichhornia
crassipes (water hyacinth) that form floating canopies.

Short Vegetation. This layer varies in maximum height among the wetland types, but is never
taller than 50 c¢m. It includes small emergent vegetation and plants. It can include young forms
of species that grow taller. Vegetation that is naturally short in its mature stage includes Rorippa
nasturtimm-aguaticum (watercress), small Isoctes (quillworts), Distichlis spicata (saligrass), Jammea
carnosa (jaumea), Ranuncnlus flamunla (creeping buttercup), Alisma spp. (water plantain), Sparganinm
(burweeds), and Sagitaria spp. (arrowhead).

Medimm Vegetation. This layer never exceeds 75 cm in height. It commonly includes emergent
vegetation such Salicornia virginica (pickleweed), Asriplex spp. (saltbush), rushes (Junens spp.), and
Ramexc erigpus (curly dock).

Tall Vegetation. This layer never exceeds 1.5 m in height. It usually includes the tallest emergent
vegetation and the larger shrubs. Examples include Typha latifolia (broad-leaved cattail), Sanpus
californicus (bulrush), Rabus ursinus (California blackberry), and Baccharis piluaris (coyote brush).

Very Tall Vegetation. This layer is reserved for shrubs, vines, and trees that are taller than 1.5 m.
Examples include Plantanus racemosa (western sycamore), Populus fremontii (Fremont cottonwood),
Alnns rubra (ved alder), Sambucns mexicanus (Blue elderberry), and Corylus californicns (hazelnut).

Standing (upright) dead or senescent vegetation from the previous growing season can be used in
addition to live vegetation to assess the number of plant layers present. However, the lengths of
prostrate stems or shoots are disregarded. In other words, fallen vegetation should not be “held up” to
determine the plant layer to which it belongs. The number of plant layers must be determined based on
the way the vegetation presents itself in the field.
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Appendix I: Flow Chart to Determine Plant Dominance

Step 1: Determine the number of plant layers. Fstimate which
possible layers comprise at least 5% of the portion of the AA that
is suitable for supporting vascular vegetation.

/

<5%

v

\

z25%

It does not count
as a layer, and is no
longer considered
in this analysis.

It counts as a layer.

v

Step 2: Determine the co-dominant plant species in each
layer. For each layer, identify the species that represent at least

10% of the total area of plant cover.

/

<10 %

v

33

It is not a *“dominant
species, and is no longer
considered in the analysis.

\

>10%

It is a “dominant” species.

v

Step 3: Determine invasive status of co-dominant plant
species. For cach plant layer, use the list of invasive species
(Appendix IV) or local expertise to identify each co-dominant
species that is invasive. ¢CRAM software will automatically identify
known invasive species that are listed as co-dominants.
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Plant Community Metric Worksheet 1 of 8: Plant layer heights for all wetland types.

Plant Layers
Aquatic Semi-aquatic and Riparian
Wetland Type
Floating | Short Medium Tall Vety
Tall
Derarial Qali Tatet
Perennial Saline | On Water |y 3 g3 675m | 075-15m | >1.5m
Estuarine Surface
Perennial Non-saline On Water
Estuarine, Seasonal oo <03m | 03-075m | 0.75-15m >1.5m
. Surface
Fstuarine
5 Lacu.str'inle, | On
cpressionatan Water | <0.5m | 05-15m | 15-30m | >3.0m
Non-confined
.. Surface
Riverine
Slope NA <03m | 0.3-0.75m 0.75—-15m >1.5m
Confined Riverine NA <0.5m 0.5-15m 1.5-3.0m >3.0m

Number of Co-dominant Species

For each plant layer in the AA, all species represented by living vegetation that comprises at least 10%
relative cover within the layer are considered to be dominant. Only living vegetation in growth position
is considered in this metric. Dead or senescent vegetation is disregarded.

Percent Invasion

The number of invasive co-dominant species for all plant layers combined is assessed as a percentage of
the total number of co-dominants, based on the results of the Number of Co-dominant Species sub-
mettic. The invasive status for many California wetland and riparian plant species is based on the Cal-
IPC list (Appendix IV). However, the best professional judgment of local experts may be used instead
to determine whether or not a co-dominant species is invasive.
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Plant Community Metric Worksheet 2 of 8 Co-dominant species richness for
all wetland types, except Confined Riverine, Slope wetlands, Vernal Pools, and Playas
(A dominant species represcnts 210% relative cover)

Note: Plant species should only be counted once when calculating the Number of Co-dominant

1064l TUMBEF Of CO-C
species for alt layers «
{enter here and use in T

Percent [uvasi
(enter here and use in T

Table 4.19: Ratings for submetrics of Plant Community Mettic.

MNumber of Plant Layers | Number of Co-dominant

TNeacant QLnaociac

| Rating Percent Invasion
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Horizontal Interspersion and Zonation

Definition: Horizontal biotic structure refers to the vatiety and interspersion of plant “zones.” Plant
zones are plant monocultures or obvious multi-species association that are arrayed along gradients of
elevation, moisture, or other environmental factors that seem to affect the plant community
organization in plan view. Interspersion is essentially a measure of the number of distinct plant zones
and the amount of edge between them.

Table 4.20a: Rating of Horizontal Interspersion of Plant Zones for all AAs
except Riverine and Vernal Pool Systems.

) Alternative States
Rating .
(based on Figures 4.7, 4.8, and 4.10)
A AA has a high degree of plan-view interspersion.”
B AA has a moderate degree of plan-view interspersion.
C AA has a low degree of plan-view interspersion.
D AA has essentially no plan-view interspersion.

Note: When using this metric, it is helpful to assigh names of plant species or associations of species to
the colored patches in Figure 4.10.
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Vertical Biotic Structure

Definition: The vertical component of biotic structure consists of the interspersion and complexity of
plant layers. The same plant layers used to assess the Plant Community Composition Metrics (see
Section 4.4.2) are used to assess Vertical Biotic Structute. To be counted in CRAM, a layer must cover
at least 5% of the portion of the AA that is suitable for the layer. This metric does not pertain to Vernal
Pools, Vernal Pool Systemmns, or Playas.

Tali or Very
i e —
Medium
Short <—7T_ﬂ>
OR OR
Tall or Very
Tall
Medium
Short ﬁ) <?
Abundant vertical overlap involves Moderate vertical overlap involves
three overlapping plant layers. two ovetlapping plant layers

Figure 4.11: Schematic diagrams of vertical interspersion of plant layers for
Riverine AAs and for Depressional and Lacustrine AAs having
Tall or Very Tall plant layers.

Table 4.21: Rating of Verstical Biotic Structure for Riverine AAs and for Lacustrine and
Depressional AAs supporting Tall or Very Tall plant layers (see Figure 4.11).

Rating Alternative States
More than 50% of the vegetated area of the AA supports abundant
A .
overlap of plant layers (see Figures 4.11).
B More than 50% of the area suppotts at least moderate ovetlap of plant

layers.

25-50% of the vegetated AA supports at least moderate ovetlap of
C plant layers, or three plant layers are well represented in the AA but
there is little to no ovetlap.

Less than 25% of the vegetated AA supports moderate overlap of plan
D layers, or two layers are well represented with little ovetlap, or AA is
sparsely vegetated overall.

32



Figure 4.12: Schematic diagrams of
plant canopies and entrained litter used

- - to assess Vertical Biotic Structure in all
Emergent Dicots . . . .
without Canopy ot Estuarine wetlands, or in Depressional
Untrained Licter and Lacustrine wetlands dominated by

emergent monocots ot lacking Tall and
Very Tall plant layers.

[imergent Emergent Emergent Dicots
Monocots with Monocots without with Canopy and
Canopy Canopy Fntrained Litter

Table 4.22: Rating of Vertical Biotic Structure for wetlands dominated by emergent monocots ot
lacking Tall and Very Tall plant layers, especially Estuarine saline wetlands (see Figure 4.12).

Rating Alternative States

Most of the vegetated plain of the AA has a dense canopy of living
vegetation or entrained litter or detritus forming a “ceiling” of cover 10-
20 cm of above the wetland surface that shades the surface and can
provide abundant cover for wildlife.

Less than half of the vegetated plain of the AA has a dense canopy of
vegetation or entrained litter as described in “A” above;

B OR

Most of the vegetated plain has a dense canopy but the ceiling it forms is
much less than 10-20 ¢m above the ground surface.

Less than half of the vegetated plain of the AA has a dense canopy of
C vegetation or entrained litter AND the ceiling it forms is much less than
10-20 cm above the ground surface.

Most of the AA lacks a dense canopy of living vegetation or entrained
D litter or detritus.
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Guidelines to Complete the Stressor Checklists

Definition: A stressor, as defined for the purposes of the CRAM, is an anthropogenic perturbation
within a wetland or its environmental setting that is likely to negatively impact the condition and
function of the CRAM Assessment Area (AA). A disturbance is a natural phenomenon that affects the

F\I\.

There are four underlying assumptions of the Stressor Checklist: (1) deviation from the best achievable
condition can be explained by a single stressor or multiple stressors acting on the wetland; (2)
increasing the number of stressors acting on the wetland causes a decline in its condition (there is no
assumption as to whether this decline is additive (linear), multiplicative, or is best represented by some
other non-linear mode); (3) increasing either the intensity or the proximity of the stressor results in a
greater decline in condition; and (4) continuous or chronic stress increases the decline in condition.

The process to identify stressors is the same for all wetland types. For each CRAM attribute, a variety
of possible stressors are listed. Their presence and likelihood of significantly atfecting the AA are
recorded in the Stressor Checklist Worksheet. For the Hydrology, Physical Structure, and Biotic
Structure attributes, the focus is on stressors operating within the AA or within 50 m of the AA. For
the Buffer and Landscape Context attribute, the focus is on stressors operating within 500 m of the
AA. More distant stressors that have obvious, direct, controlling influences on the AA can also be
noted.

Table 5.1: Wetland disturbances and conversions.

Has a major disturbance occurred at this ,
Yes
wetland?
If yes, was it a flood, fire, landslide, or other? flood landslide other
likely to affect likely to affect likely to affect
If yes, then how severe is the disturbance? site next 5 or site next 3-5 site next 1-2
more years years years
. vernal pool
depressional vernal pool
: system
Has this wetland been converted from non-confined confined seasonal
another type? If yes, then what was the riverine rivetine estuarine
brevious type? erennial saline erennial non-
I P p . pe o wet meadow
" estuarine saline estuarine
X i lacustrine seep or spring playa
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Stressor Checklist Worksheet

HYDROLOGY ATTRIBUTE
(WITHIN 50 M OF AA)

Prescent and likely
to have negative

effect on AA

Sigmificant
negative
effect on AA

Point Soucce (PS) discharges (POYIW, other non-stormwiter discharge)

Non-point Source (Non-P8) discharges (urban cunofl, Brm drainage)

Floyw diversions or unnatural intlows

Dams {reservoirs, detention basins, recharge Dasms}

Fliw obstructions {culverrs, paved stream crossings)

Weir/ deop strucnure, tide gates

Dredged inlet/clunsied

Fngineered chanael {riprap, armored channel bank, bed)

Dike/levees

Crroundwater exteaction

Dicches (horeow, agriculural deainage, mosquito control, erc.)

Actively managed hydrology

Comments

PHYSICAL STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
cffect on AA

Significant
negative
effect on AA

Fillige or dumping of sediment or soils (N/ A for restoration areas)

Grading/ compacrion {(N/A for restoeation areas)

Plowing/Discing (N/ A for restoration areas)

Rexource exeraction (sediment, gravel, oil and/or gas)

\'ugcmriun management

lixeessive sediment or organic debris from watesshed

Excessive unoft from warershed

Nutrient tmpaired (P8 or Non-P3 pollurton)

Heavy metal impaired (PX or Nou-PS pollution)

Pesticides or rrace organics impaired (P8 or Non-PS polution)

Bacterin and parhogens impatred (PS or Non-PS pollution)

Trash or refuse

Comments
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BIOTIC STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Mowitng, grazing, excessive herbivory (within \LY)

Excessive hwman visiration

Predation and habitar desteuction by non-narive verrebieates {ep,
[“irginice aposinm and domessic predators, sueh as feral pers)

Tree cuttng/sapling remaoval

Removal of wordy debris

Trearment of non-aative and nuisance plane species

Pesricide applicanon or vector conrrol

Biological resaurce exreaction or stocking (fisheries, aquaculture)

Tlxcessive organjc debrs in maix {for vernal pools)

Lack of vegeration management 10 conserve natural resources

Tack oof treaiment of nvasive plaars adjacenr to AN or batfer

Commu

BUFFER AND LANDSCAPE CONTEXT ATTRIBUTE
(WITTHIN 500 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
cffect on AA

Urban tesulenral

Indusrrial/ commercial

ailtary reaining/ Air reatfic

Dxams {or orthec major How regulation or disruplion)

Dreyviand Geeming

Intensive row-crop agriculture

Cyrchards/ nursertes

Commercial feedlors

Dhairies

Ranching {enclosed livestock grazing or horse paddock or feedlot)

Transpostaton corcideor

Rangeland (ivestock rangeland also managed for narive vegetaton)

Sports fields and urban parklands (zolf coueses, saccer fields, vee)

Passive ceceeation (hird-watching, hiking, etc)

Setive cecreanon {off-road vehicles, mountain biking, hnnkng, fshing

Physical resource extraction (rock, sediment, oil/ pas)

Biological resource extraction {aguaculmre, commercial fisherdes)

Comments
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CRAM Score Guidelines

Table 3.11: Steps to calculate attribute scores and AA scores.

Step 1: Calculate For each Metric, convert the letter score into the corresponding numeric
Metric Score score: A=12, B=9, C=6 and D=3.

For each Attribute, calculate the Raw Attribute Score as the sum of the
numeric scotes of the component Metrics, except in the following cases:

U For Attribute 1 (Buffer and Landscape Context), the submetric scores
relating to buffer are combined into an overall buffer score that is added to
the score for the Landscape Connectivity metric, using the following

formula: Y 1

Step 2: Calculate Buffer % AA with Average Landscape
raw Attribute Condition X Buffer X Buffer Width + Connectivity
Score

U Prior to calculating the Biotic Structure Raw Attribute Score, average the
three Plant Community sub-metrics.

(! For vernal pool systems, first calculate the average score for all three Plant
Community sub-metrics for each replicate pool, then average these scores
across all six replicate pools, and then calculate the average Topographic
Complexity score for all six replicates.

Step 3: Calculate For each Attribute, divide its Raw Attribute Score by its maximum possible
final Attribute score, which is 24 for Buffer and Landscape Context, 36 for Hydrology, 24
Score tor Physical Structure, and 36 for Biotic Structure.

Step 4: Calculate Calculate the AA score by averaging the Final Attribute Scores. Round the
the AA Score average to the nearest whole integer.
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Basic Information Sheet: Riverine Wetlands

Your Name:

CRAM Site ID:

Assessment Area Name:

Date (m/d/y):

Assessment Team Members for This AA

Average Bankfull Width:

Approximate Length of AA (10 times bankfull width, min 100 m, max 200 m):

Wetland Sub-type:

onfined 0 Non-confined
AA Category:
0 Restoration O Mitigation O Impacted Jther
Did the tiver/stream have flowing water at the time of the assessment? s 0Ono

What is the appatent hydrologic flow regime of the reach you are assessing?

The hydrologic flow regime of a stream describes the frequency with which the channel conducts
watet. Perenntal streams conduct water all year long, whereas ephemeral streams conduct water only

source.

:rennial O ephemeral O intermitient

during and immediately following precipitation events. [nisrmutient streams are dry for part of the year,
but conduct water for periods longer than ephemeral streams, as a function of watershed size and water

Photo Identification Numbers and Description:

Photo ID | Description Latitude Longitude Datum
No.

4

A dpnzts A4

—~—

L reader Nerth tm cona

(U coubdr Seath  |C 2 oo s peidler

t
Q| — A p giee, BT Tacamd £
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Comments:
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Wotksheet 1: Landscape Connectivity Metric for Riverine Wetlands,

Lengths of Non-buffer Segments For
Distance of 500 m Upstream of AA

Lengths of Non-buffer Segments For
Distance of 500 m Downstream of AA

Scgment No. Lot 1) Segment No.
I ]
2 2
3 3
4 4
5 5

Upstream Fotal Leagth

Downsircam Total Length

Worksheet 2: Calculating average buffer width of AA.

Line

A

Olmim| oo w

H

Average Buffer Width

Buffer Width (m)




Worksheet 3: Asseasing Hydroperiod for Riverine Wetlands.

Conxlition

Field Indicators
{check all existing conditions)

Indicators of
Channel
Liguilibrium

a

The channel {or multiple channels in braided systems) has a well-
defined bankfull contour that clearly demarcares an obvious active
foodplain in the cross-sectional profile of the ------ 't whout
most of the AA. ! .

Perennial riparlan vegetation is abundant and well estabhshed alony
the baaktull cantour, but not below ir.

Therc is leaf litter, thatch, or wrack in most puols.

The channel contains embedded woody debris of rhe size and amouni
consistent with what is naturally available in the riparian area.

There is lirtle or ne actve undercutring or burial of riparian vegetation,
There are no mid-chaanel bars and/or point bars densely vegerated
with perennial vegetation,

i1 Channci bars consist of well-sorted bed matesial.
O There are channel pools, the bed is not planar, and the spacing
between pools tends to be regutat.
O The larger bed materal supports abundant mosses or periphyton.
0O The channel is characterized by deeply undercut banks with exposed
living roots of trees or shrubs.
O There are abundant bank slides or slumps, or the lower banks are
eniformly scoured and not vegerated.
O Riparian vegetation is declining in starure or vigor, or many riparian
lacicators of rrees and shrubs along the banks arc leaning ov falling into the channel.
Active O An obvious historical floodplain has recently been abandoned, as
Degradation indicated by the age structure of its riparian vegetation.
O The channel bed appeats scoured o bedrock or dense clay.
@ Recenty active How pathways appear to have coalesced into one
chanuel (Le. a previously braided system is no longer braided).
0O The channel has one or more nick points indicating headward erosion
of the bed.
O "Fhere is an active floodplain with fresh splays of coarse sediment.
O Fhete are partially buried living tree trunks or shrubs along the banks.
, The bed is planar overall; it lacks well-defined channel pools, or they
indicators of | “ N .
\ctive are uncommon and irregularly spaced.
Ag‘;{mdﬂﬂon O There are partially buried, ot sediment-choked, culverts.
Perennial terrestrial or riparian vegetation is encroaching into the
channel or onto channel bars below the bankfull conrour.
O There are avulsion channcls on the Aoodplain or adjzcent valley floor.
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Waorkshect 4: Entrenchment Ratio Calculation for Riverine Wetlands.

The following 5 steps should be conducted for each of 3 cross-sections located in the AA ar the
approximate mid-points along straight riffles or glides, away from deep pools or meander bends.

Steps Replicate Cross-sections ——» 1 2 3
This is a crtcal step requiring farniliaricy with field
1 FHstimate indicators  of the bankfull conour. Estimate or
bankfull widdh. measure the distance bebween the right and left
bankfull contours.
. Imagine a level line between the right and left bankful)
2; lisdmate max. . . . .
- contours; cstmate or measure the heipht of the line
bankfull depth.
above the thalweg (the deepest part of the chanich),
3: listmate flood Double the cstimate of maximuom banl:full depth
prone depih. from Step 2.
Imagine a level line having a height equal to the Nood
4: Estimate flood prone depth from Step 3; note where the line
prone width. intercepts  the right and left banks; cstimare or
measure the length of this line. |
5: Calculate . . .
Divide the flood prone width (Step 4) by the bankfu
catrenchment . !
. widrh (Step 1)
ratio. |
6: Calculate average '
entrenchment Calculate the average results for Step 5 for all 3 replicate cross-sections.,
ratio,
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Wortksheet 5b: Structural Patch Type for Confined Riverine Wetlands.

Identify each type of patch that is observed in the AA.

Structural Patch Type

Check for
presence

Pools or depressions in channels
(wet o1 dry channels )

Riffles or rapids (wet channel)
or planar bed (dry channel)

Point bars and in-channel bats

Debrtis jams

Abundant wrackline or organic debris in channel, on floodplain, or
across depressional wetland plain

Plant hummocks and/or sediment mounds

Bank slumps or undercut banks in channels or along shoreline

Vartiegated, convoluted, or crenulated foreshore (instead of broadly
arcuate or mostly straight)

Standing snags (at least 3 m tall)

Filamentous macroalgae or algal mats

Cobble and/or Boulders

Total Possible

1n

No. Observed Patch Types







Worksheet 7: Wetland disturbances and conversions.

Has a major disturbance occurred at this
Yes
wetland?
If yes, was it a flood, fire, landslide, or other? flood fire landslide other

If yes, then how severe is the disturbance?

likely to affect
site next 5 or
more years

likely to affect
site next 3-5
years

likely to affect
site next 1-2
years

Has this wetland been converted from
another type? If yes, then what was the
previous type?

vernal pool

depressional vernal pool
system
non-confined confined seasonal
riverine riverine estuarine
perennial saline perennial non-
. . . wet meadow
estuarine saline estuarine
lacustrine seep or spring playa
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Worksheet 8: Stressor Checlclist,

HYDROLOGY ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Poine Source (PS) discharges POTW, other non-stormwater diseharge)

Non-point Source (Non-PS) discharges (urban runeft, farm drainage)

Flow diversions or unnatural inflows

Dams (reservoirs, detention basing, recharge basing)

Vlow obsouctions {culverts, pavctl SUIEAM CrOSSINES)

\Vcir/dr:)p structure, tide gates

Dredged inlet/channel

Engineered channel {ripprap, armored channet bank, bed)

Creoundwater extraction

Drirches (berrow, agrieultural drainage, mosquito control, ere)

Actvely managed hydrology

Comments

PHYSICAL STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Filling or dumping of sediment or soils (N/ A, for restoration areas)

Grading/ compaction (M/ A for restoration areas)

Piowing/Discing (N/A for restoralion arcas)

Resource exiraction (sediment, gravel, ofl and/or gas)

Vegerarion managemoent

Cxeessive sediment or organic delbris from warershed

Excessive runaff from watershed

Nutrient impaiced (P8 or Non-PS pollution)

Heavy metal impaired (PS ar Non-PS pollution}

Pesticides or rrace organies impaired (5 or Non-PS pollution}

Bacteria and pathogens impaired (PS or Non-PS pollution)

Trash or refuse

Comments




BIOTIC STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
nepative
cffect on AA

Mowing, grazing, excessive herbivory {within AA)

Cxeessive human visiration

Predating and habitat destraction by non-native vercebrates (e,
[ “irwenia aporinm andd domestie predators, such as feral pers)

‘Tree cutting/sapling remenal

Removal of wondy debris

Treatment of non-narive and nuisance plant species

Pesticlde application or veeror eontrol

Biological resource exiraction or stocking (fisheries, aquaculinze)

Excessive organic debris in marix (for vernal puols)

fack of \-'cgt:m!'ion MARAZCMenr (o Consene na rural resources

Lack ot rreatment of invasive planes adjacenr o AA or buffer

Comments

BUFFER AND LANDSCAPE CONTEXT ATTRIBUTE
(WITHIN 500 M OF AA)

Present and likely
to have nepgative
effect on AA

Significant
negative

effect on AA

Urhan residential

Indusmal / commereial

Milieary training/ Air reaffic

Lxams {or other major flow regulation or disruption}

eyland farming

[ntensive row-crop agriculiure

Orchards/nurscries

Commercial feedlos

Dairics

Ranching {enclosed livesrock grazing or horse paddock or feedlon)

Transportation corridor

Rangeland (livestock rangeland also managed for native vegetation)

Spors fields and urban parkilands {polf courses, soceer fields, ete)

Tassive recreation (bird - watching, hiking, ete.)

Active recreation (off-road vehicles, mountain biking, bunting, fishing)

Physical resource extraction {rack, sediment, oil /izas)

Biclagical resource exteaction (aquaculture, commereial fisherics)

Comments








































Comments:







Worksheet 1: Landscape Connectivity Mettic for Riverine Wetlands.

Lengths of Non-buffer Segments Fot
Distance of 500 m Upstream of AA

Lengths of Non-buffer Segments For
Distance of 500 m Downstream ol AA

Seement No.

Length (m)

Segment Na.

Length (my)

(A

Lv]

S

5

e a =

Upstream Total Length

Downstrearn Total Length

Worksheet 2: Calculating average buffer width of AA.

Line

Buffer Width (m)

A

Qo oliolw

H

Average Buffer Width




Waorksheet 3: Assessing Hydtoperiod for Riverine Wetlands.

Condition

Field Indicators
(check all existing conditions)

Indi....ors of
Channel
Cquilibriv

he channel (or multiple channels in braided systems) has a well-

defined bankfull conteur that cleagdy demarcates an obvious active
flondplain in the cross-sectional profile of the channel throughout
most of the AA.

Perennial tiparian vegetaton is abuodant and well established along
the bankfull contout, but oot below it.

There is leaf litter, thatch, or wrack in most pools.

The channel contains embedded woody debris of the size ar
consistent with what is naturally available in the riparian arca

There is little or no active undercutting or butdal of riparian

There are no mid-chanael bars and/or point bars densely vegetated
with perennial vegetation.

Channel bats consist of well-sorted bed matetial,

There are channel pools, the bed is not planar, and the spacing
ietween pools tends to be regular.

The larger bed material supports abuodant mosses or periphyton.

Indicators of
Achve
Degradation

The channel is characterized by deeply undercut banks with exposed
living roots of trees or shrubs.

Thege are abundant bank slides or slumps, ot the lower banks ate
uniformly scoured and not vegetated.

Riparian vegetation is declining in stature or vigor, or many riparian
trees and shrubs along the banks ace leaniag ot falling into the channel.

An obvious historical floodplain has rccently been abandoned, as
indicated by the age structure of its tiparian vegetation.

The channel bed appears scoured to bedrock or dense clay
Recently active flow pathways appear to have coalesc nae
channel (Le. a previously braided system is no longer braided).

The channel has one or more nick points indicating headward erosion
of the bed.

Indicators of
Active
Agrradation

]

Thete is an active floodphin with tresh splays of coarsc sediment,
Thece are partially buried living tree teunks or shrubs along the banks.

The bed is planar overall; it lacks well-defined channel pools, or they
arc uncommon and irregularly spaced.

There are partally buried, or sediment-choked, culverts.

Perennial terrestrial or siparian vegetation is encroaching into the
channel or onto channel bars below the bankfull contour.

There are avulsion channels on the floodplain er adjacent valley floor,










Worksheet 5b: Structural Patch Type for Confined Riv

Identify cach type of patch thar is obsery A

¥etlands.

Steuctural P

Check for
presence

Pools or depressic
(wet ordry ¢

Riffles or rapids
of planat bed (L., ..,

Point bars and in-chanael bars

Debris jams

Abundant wracklin "inic debris in chanael, on floodplain, or
ac ressional wetdand plain

Plant B oo and/or sediment mounds

Bank slumps or undercut banks in channels or along shorcline

Variegat voluted, or crenulated foreshore (instead of broadly
accuate or mosty straight)

Standing snags (at least 3 m tall)

Filamentous macroalgae or algal mats

(Crshble ﬂnr{/c)r Bol_]ldcrs
Poss

No. Upserved Patch T'ypes







Worksheet 7: Wetland disturbances and conversions.

Has a major disturbance occurred at this .
Yes No
wetland?
If yes, was it a flood, fire, landslide, or other? flood fire landslide other

If yes, then how severe is the disturbance?

likely to affect
site next 5 or

likely to affect
site next 3-5

likely to affect

site next 1-2

mote years years years
. . vernal pool
depressional vernal pool
system
Has this wetland been converted from non-confined confined seasonal
another typé? If yes, then what was the riverine riverine estuarine
revious type? erennial saline erennial non-
b P p . be oo wet meadow
estuarine saline estuarine
lacustrine seep or spring playa
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Worksheet 8: Stressor Checklist.,

HYDROLOGY ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect an AA

Point Source (P8} discharges (FOTW, other non-stormwater discharge)

Non-puine Sonrce (Non-P8) discharges (urban runaff, furm drninage)

Flow diversions or unnatural inflows

[ams (reservoirs, derention basins, recharge basins)

Flow obstruetions (culverts, paved strcan crossings)

Weir/drop structure, tide gares

Dredged inler/channel

Lingineered channel {riprap, armored channel bank, bed)

[Dike/levces

Groundwaler extraction

Ditches (borrow, agricutrural drainage, mosguito eontrol, ce.)

Actively managed hydrology

Comments

PHYSICAL STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Filling or dumping of sediment or soils (N/A for restoration areas)

Grading/ compaction (N/A for restoration areas)

Plowing/[¥scing (IN/ A for restoration aceas)

Resvurce exteaction {sediment, gravel, oil and/or gas)

Vegeration management

Lixcessive sediment or organic debris from watershed

Lixcessive runoff from warershed

Nuttiear impaired (PS or Non-P8 pollution)

Heasy metal impaiced (PS or Nor-1S pollution)

Prsticides or trace arganics impateed (PS or Non-PS pullution)

Bacteria and pachogens impaired (PS or Non-PS pollution)

Trash o eefuse

Comments

11




BIOTIC STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Mowing, grazing, excessive herbivory (within AA)

Excessive human visitation

Predation and habitat destruction by non-native vertebrates (e.g.,
Virginia opossum and domcstic predators, such as feral pets)

Tree cutting/sapling removal

Removal of woody debris

Treatment of non-native and nuisance plant species

2
s

Pesticide application or vector control

Biological resource extraction or stocking (fisheries, aquaculturce)

Excessive organic debris in matrix (for vernal pools)

Lack of vegetation management to conserve natural resources

Lack of treatment of invasive plants adjacent to AA or buffer

V)

Comments

BUFFER AND LANDSCAPE CONTEXT ATTRIBUTE
(WITHIN 500 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Urban residential

Industrial/commercial

Military training/Air traffic

Dams (or other major flow regulation ot disruption)

Dryland farming

Intensive row-crop agriculture

Orchards/nurscries

Commercial fecdlots

Dairics

Ranching (enclosed livestock grazing ot horse paddock or feedlot)

Transpottation corridor

Rangeland (livestock rangeland also managed for native vegetation)

Sports fields and urban parklands (golf courses, soccer ficlds, ctc.)

Passive recreation (bird-watching, hiking, etc.)

Active recreation (off-road vehicles, mountain biking, hunting, fishing)

Physical tesoutce extraction (tock, sediment, oil/gas)

Biological resource extraction (aquaculture, commercial fisherics)

Comments

12

























Comments:
















Worksheet §: Stressor Checklist,

HYDROLC — - ——RIBUTE +avaent and l.ilfely Sigm'ﬁr.:ant
(WITHI F AA) to hilve negative | negative
Point Source (P3) discharges PLr --.---«m
Nop-rnint Seutrre (Non.T 5
FION. wias camersn <re sussasiclhs s evarnravs -
Dams (reservoirs, detention basins, recharge basing)
Flow obstructions (culverts, paved stream crossings)
Weir/drop structure, tide gates
Dredged inlet/channel
Ling=~--—d channel (riprap, armored channel bank, L.,
[Dik 8 . ]
G tcr extraction ]
Ditches (borrow, agricultural drainage, mosquito control, etc.)
Actively managed hydrology
Comments
PHYSICAL STRUCTURE ATTRIBUTE Present 1‘;‘;:;‘:? Sﬁ‘;‘l’::‘
(WITHIN 50 M OF AA) cffect on AA effect on AA

Filling or dumping of sediment or soils (IN/A for restoration areas)

Grading/ compaction {IN/A for restoration areas)

Plowing/Discing (IN/A for restoration areas)

Resoutce extraction (sediment, gravel, oil and/or ras)

Vegeration management

Lxcessive seditnent or organic debris from watcershed

Excessive runoff from watershed

Nutrient impaired (PS or Non-PS pollution)

Heavy metal impaired (P8 or Non-PS pollution)

Pesticides or trace organics impaired (PS ot Non-PS pollution)

Bacterja and pathogens impaired (PS or Non-PS$ pollution)

Ttash or refuse

Comments
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Basic Information Sheet: Riverine Wetlands

Your Name:

CRAM Site ID:

Assessment Area N

an

Date (m/d/y):

Assessment Team Members for This AA

Average Bankfull Width:

Approximate Length of AA {10 times bankfull width, min 100 m, max 200 m):

Wetland Sub-type:

onfined 0 Non-confined
AA Category:
O Restoration 0 Mitigation 0 Impacted ither
Did the river/stream have flowing water at the time of the assessment! s Ono

What is the apparent hydrologic flow regime of the reach you are assessing?

The hydrologic flow regime of a stream describes the frequency with which the channel conducts
water. Perennial streams conduct water all year long, whereas epbemerad streams conduct water only
during and immediately following precipitation events. lnfermitien! streams are dry for part of the year,
but conduct water for petiods longer than ephemeral streams, as a function of watershed size and water
source.

O intermittent

:rennial O ephemeral

Photo Identification Numbers and Description:

Photo ID | Description Latitude Longitude Datum
No.
1143 . C&P\"‘P'fa“ North E_L(.fm« i towdasts it
2|3 . Couphr South f2eensy ccnl  btdpds Loyfoor
3|l cfon Best = AN i
4 .0—2., - -/\"-’L‘err\, Wiest "‘Z'—fih\f A-A
5 F
6




Comments:







Worksheet 1: Landscape Connectivity Metric for Riverine Wetlands.

Lengths of Non-buffer Segments For
Distance of 500 m Upstrecam of AA

Lengths of Non-bufler Segments For
Distance of 500 m Downstream of AA

Segment No.

Len~t- /)

Segment No. Lrnrth fand

LI e | | N3 | —

Upstream Total Length

(Wl e -N REER s B

Downstream Total Length

Worksheet 2: Calculating average buffer width of AA,

Linc

Bllfi'er Width (m) |

T|oOmooioleE| =

Average Buffer Width




Worksheet 3: Assessing Hydropcriod for Riverine Wetlands,

Field Indicatots

Condition (check all existing conditions)

O The channel (or multiple channels in braided systems) has a well-
defined bankfull contour that clearly demarcates an obvious active
floodplain in the cross-sectional profile of the channel diroughour
most of the AA.

A7 Perennial stparian vegetation is abundant and well esrablished along
the bankfull contouwr, but not below ir,

O Thete is leaf lreer, thatch, or wrack in most poacls,

lnd‘lc:itor:s of | O “Fhe channel contains embedded woudy debtis of the size and arnount

Chanael consistent with what is naturally available in the ripartan area,

Equilibrium - - . X . L .
O There is litde of no active undercutting or burial of riparian vepetation,

O There are no mid-channel bars and/or point bars deasely vegerated
with perenmal vegetadon.
O Channel bars consist of well-sorted bed material,

0 There are channel pools, the bed is not planar, and the spacing
between pools tends to be repular.

0 The larger bed material supports abundant mosses or periphyron.

O The channel Is characterized by deeply undercut banks with exposed
living roots of trees or shrubs.

0O There are abundant bank slides or slumps, or the lower banks are
uniforrmly scoured and not vegetated.

L Riparian vegetation is declining in stature or vigor, or many ripatian

ladicators of trees and shrubs along the banks are leaning or falling into the channel,
Active O Ao obvious historical floodplain has recently been abandoned, as
Degradation indicared by the age structure of its riparian vegeration,

0 The channel bed appears scoured to bedrock or deasc clay.

O Recenty active flow pathwavs appear to have coalesced into onc
channel {i.c. a previously braided systemn is no longer braided).

O The channel has one or more nick points indicating headward erosion
of the bed.

C1 There Is an active floodplain with fresh splavs of coarse sediment,
O There are partially buried living tree trunks or shrubs along the banks.

0 The bed is planar overall; it tacks well-defined channcl puols, or they

Indicitors of .
dicators o arc uncommon and irregularly spaced.

Active ) )
Apgradation O There ate partially buricd, or sediment-choked, culverts,
[t Perennial terrestrial or nparian vegetation is cncroaching into the

channel o oato channel bars below the bankfull contour.

0O There arc avulsion channcls on the floedplain or adjacent valiey fluor.




Workshect 4: Entrenchment Ratio Calculation for Riverine Wetlands.

The following 5 steps should be conducred tor each of 3 cross-sections located in the AA ar the
approximate mid-points along straight riffles or glides, away from deep pools or meander bends.

Steps Replicate Cross-sections » 1 2

This is a crirical step requiving familianty with feld
Fsumate indicators of the bankfull contoor. Fstimate or
bank full widdh. measure the distance between the cght and left
bankfull contours.

[magine a level line benween the righe and left bankfuli
contouts; estmate of measure the height of the line
above the thalweg (the deepest part of the chaancl).

listimate max.
bankfull depth.

Bstimate tlood Double the cstimate of maximum bankfull depth
prone depth, from Step 2.

Imagine a level line having a height equal to the Nood

Feamate flond prone depth from Step 35 note where the line

prone widrh, intercepts the right and left banks; estimate or
measure the length of this line. I

Calculate . . . . '
Divide the Hood prone width (Step 4} by the bankiull

entrenchment . -

. width (Seep 1),

Lo,

Calculate average

entrenchiment Calculate the average results for Step 5 for all 3 replicate cross-sectons.

ratio. 1

6













Worksheet 7; Wetland disturbances and conversions.

Has a major disturbance ocecucred at chis v
. ey
wetland? ~
I yes, was it a Hood, Are, landshde, or other? floaod fire landshide other

[f ves, then how severe is the disturbance?

likely o atTeet
siEe next 5 or

likely 1o atfect
site next 3-3

likcely 1o affect
site next |2

MOE years years years
, vernal pool
depressional vernal pool
system
[Has this wetline been converted from non-confined confined seasonal
another type? I yes, then what was the rivering rivering eatuarine

previous [ype?

perennial saline
esluarine

perennial non-
saling estuarine

wet meaclow

lacustrine

seep or spring

playa
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Wortksheet 8: Stressor Checklist,

HYDROLOGY ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Point Source (PS) discharges (POTW, ather non-stomiwacer discharge)

Non-point Source (Non-PS) disclutrges (urban runoff, farm drainagy)

Flow diversions or unnatural inflows

1Jams (reservoirs, detentdon basins, recharge basing)

Flow obstructions {(eulverts, paved stream crossings)

Weir/drop structare, dde gates

DIredged inler/channct

tngineercd channel (riprap, armored channel bank, bud)

Pilee flevees

Groundwarter extraclion

Ditches (horrow, agriculrural deainage, mosquite controld, etc.)

Actvely managed hydrology

Comments

PHYSICAL STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Filling or dumping of sediment or soils (IN/A for restoration aceas)

Grading/ compaction (IN/ A for restoration areas)

Plowing/Discing {IN/A for restoration areas)

Resource extraction {sediment, gravel, oil and/or gas)

Vegetation manapgement

Faxcessive sediment or organic debris from watershed

Excessive runoft from warershed

Nutrient impaired (PS or Non- PS pollution)

Heavy metal impaired {PS or Non-PS pollution)

Pesticides or trace organics impaired (PS or Non-P3 pollution)

Bacrteria and pathogens impaired (PS or Non-PS potlurion)

Trash or refuse

Comments




BIOTIC STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
cffect on AA

Significant
negative
effect on AA

Mowing, grazing, excessive hetbivory (within AA)

Lxcessive human visitation

Fredation and habiat destruction by noo-native vertebrates (e,
| iryinda gpossawr and domestic predators, such as feval pets)

Tree cutting/sapling removal

Remaoval of wondy debris

"Trearment of non-native and nuisance plant specics

Pesticide applicativa or vecror conrnl

Biolowical resource extraction or stocking (fisheries, aguaculture}

txcessive orpanic debids in matris (for vernal pools)

Lack of vegeration management ro consceve nataral resources

{ack of rreatment of snvastve plants adiacent o AA or buffer

Comments

BUFFER AND LANDSCAPE CONTEXT ATTRIBUTE
(WITHIN 500 M OF AA)

Present and likely
to have negative
¢ffece on AA

Significant
negative
effect on AA

Urban residential

| netustnal /commercial

Milieary taining/Afr waffic

Dams (or ather major Bow regulation or disruption)

Drvland farming

Intensive row-crop agriculure

Oechards/nueseries

Commercial leedlots

Dhirivs

Ranching {enclosed livestock grazing or horse paddock or feedtor)

Transportation corridor

Rangeland (hvestock rangeland also managed for narive vegeration)

Sports lickds and urban parkdands (goll courses, soceer fields, ere)

Passive recreation (bird-watching, hiking, ete))

Acrive recreation {off-road vehicles, mountain biking, hunting, Oshing)

Physical resource extracton (rock, sediment, oil /gas)

Biclogical resource extraction {aguaculture, commercial fsheries)

Comments






















Basic Information Sheet: Riverine Wetlands

Your Name:

CRAM Site ID:

Assessment Area Name:

Date (m/d/y):

Assessment Team Members for This AA

Average Bankfull Width:

Approximate Length of AA (10 times bankfull width, min 100 m, max 200 m-

Wetland Sub-type:

onfmed 0 Non-confined
AA Catepory:
O Restoration 0 Mitigation 0 Impacted ther
Did the river/stream have flowing water at the time of the assessment 5 Ono

What is the apparent hydrologic flow regime of the reach you are assessing?

The hydrologic flow regime of a stream describes the frequency with which the channel conducts
water. Perennial streams conduct water all year long, whereas epbemeraf streamns conduct water only
during and immediately following precipitaton events. Imfermittent streams are dry for part of the year,
but conduct water for perieds longer than ephemeral streams, as a function of watershed size and water
source,

rennial 0 ephemeral 0 intermittent

Photo Identification Numbers and Description:

Photo ID | Description Latitude Longitude Datum
. No.
7 ; T

1 f(ﬁl o pdel North V2L 2 —{"B‘u Z—ifs f(—ﬂ .

2] et onfed  Sewth | oy pad ernpeds booflen

3| R~ dpupgrn  Last Fzemg A8

4 ﬂ‘{— U')’J‘bd‘fst_, XX@P &r\—j M

5

6




Comments:







Worksheet 1: Landscape Conncetivity Metric for Riverdne Wetlands.

Lengths of Non-buffer Segments For
Distance of 500 1n Upstream of AA

Scement Na.

le ngl‘l{ﬁﬂ)

Lengths of WNon-buffer Segments For
Distance of 540 m Downstream of AA

Segiment No.

ength {m)

]Lrl-lb»k.um-—*

Upstream Toral Length

L Lk | —

Downstream Total Length

Waorksheet 2: Calculating average buffer width of AA,

Line

Bu™ T {m)

A

QT mPoOw

H

Average Buffer Width




Worksheet 3: Assessing Hydroperiod for Riverine Wetlands.

Condition

Field Indicators
(check all existing conditions)

Indicators of
Channel
Equilibrium

O The channel (or multiple channels in braided systems) has a well-
defined bankfull contour that clearly demarcates an obvious active
floodplain in the cross-sectional profile of the channel throughout
most of the AA.

O Perennial ripatian vegetation is abundant and well established along
the bankfull contour, but not below it.
O There is leaf litter, thatch, or wrack in most pools.
O The channel contains embedded woody debris of the size and amount
consistent with what is naturally available in the riparian area.
O Th§re is little or no active undercutting or burial of riparian vegetation.
0

here are no mid-channel bars and/or point bars densely vegetated
with perennial vegetation.

O Channel bars consist of well-sorted bed material.

O There are channel pools, the bed is not planar, and the spacing
between pools tends to be regular,

O The larger bed material supports abundant mosses or periphyton.

Indicators of
Active
Degradation

O The channel is characterized by deeply undercut banks with exposed
living roots of trees or shrubs.

O There are abundant bank slides or slumps, or the lower banks are
uniformly scoured and not vegetated.

O Riparian vegetation is declining in stature or vigor, or many riparian
trees and shrubs along the banks are leaning or falling into the channel.

O An obvious historical floodplain has recently been abandoned, as
indicated by the age structure of its riparian vegetation.

O The channel bed appears scoured to bedrock or dense clay.

8 Recently active flow pathways appear to have coalesced into one
channel (i.e. a previously braided system is no longer braided).

O The channel has one or more nick points indicating headward erosion

of the bed.

Indicators of#

Active
Aggradation

E

3 There is an active floodplain with fresh splays of coarse sediment.
O There are partially buried living tree trunks or shrubs along the banks.

The bed is planar overall; it lacks well-defined channel pools, or they
are uncommon and irregularly spaced.

B .There are partially buried, or sediment-choked, culverts.

Perennial terrestrial or riparian vegetation is encroaching into the
channel or onto channel bars below the bankfull contour.

O There are avulsion channels on the floodplain or adjacent valley floor.




Worksheet 4: Entrenchment Ratio Calculation for Riverine Wetlands.

The following 5 steps should be conducted [or cach of 3 cross-sections tocated in the AA ar the
approximate mid-points along steaight ritfles or glides, away trom deep ponls or meander bends,

Steps Replicate Cross-sections L 1 2 3
This is a critcal step requiring familiarity with field
listimate indicators of the Dbankfull coutour. Lsomate or
bankfull widtly. measure the distance Detween the right and left

bankfull conrours.

Imapine a level line berween the right and left bankfull
contours; esttmate or measure the height of the line
abnve the thalweg (the deepest part of the channel),

Listmmte max.
bankfull depth.

Lstmate flood Double the cstimate of masimum bankfull depth
prorne depth. from Step 2.

Imagine a level line having 2 height equal to the flood
Fstmate lood prone depth [rom Step 3; note where the line
prone width. intercepes the right and left banks; estirnate o

measure the length of this line.

Caleulate . .
Divide the flood prone width (Step 4) by the bankfull

cntrenchment . ) !

. width (Step 1).
ratio. ; ! ,
Caleulate average
entrenchment Calculate the average results for Step 5 for all 3 replicate cross-sections.
ratie, |




Worksheet 5a: Structural Patch Type for Non-confined Riverine Wetlands.

Identify cach type of patch that is observed in the AA.

Structural Patch Type

Chék for

_~presence

Secondary channels on floodplains or along shorelines

Swales on floodplain or along shoreline

Pannes or pools on floodplain

Vegetated islands (mostly above high—waterv)/w

Pools or depressions in channels
(wet or dry channels )

Riffles or rapids (wet chgnﬁéi)
or planar bed (dry channel)

Point bats and in—cl)éhncl bars

Debris /y(ms

Abundant wrackline or organic debyis in channel, on floodplain, or across
depressiophl wetland plain

Plant hummocks’and/or sediment mounds

Bank slumps or undergdt banks in channels or along shoreline

Variegated, convoluted, or £renulated foreshore (instead of broadly arcuate
or mostly straight)

Sftanding snags (at least 3 m tall)

Effamcntous macroalgae or algal mats

/ Cobble and/or Boulders

7

/ Submerzged vegetation

Total Possible

16

No. Observed Patch Types




Worksheet 5b: Structural Patch Type for Confined Riverine Wetlands.

Identify each type of patch that is observed in the AA.

Structural Patch Type

Check for
presence

Pools or depressions in channels
(wet or dry channels )

Riffles or rapids (wet channel)
or planar bed (dry channel)

Point bars and in-channel bars

Debris jams

Abundant wrackline or organic debris in channel, on floodplain, or
across depressional wetland plain

Plant hummocks and/or sediment mounds

Bank slumps or undercut banks in channels or along shoreline

& s
-

e

Variegated, convoluted, or crenulated foreshore (instead of broadly
arcuate or mostly straight)

Standing snags (at least 3 m tall)

Filamentous mactoalgae or algal mats

Cobble and/or Boulders

Total Possible

No. Observed Patch Types

E ot
re




Worksheet 6a: Plant Community Metric —

Co-dominant Species Richness for Non-confined Riverine Wetlands.

Note: A dominant species represents 210% relative cover. Count species only once when calculating any Plant
Community sub-metric.

Floating or Canopy-forming Invasive? Short A Invasive?
Medium Invasive? s Tall Invasive?
- Very Tall Invasive?
Total number of co-dominant
species for all layers combined
Percent Invasion

Worksheet 6b: Plant Community Metric —

Co-dominant Species Richness for Confined Riverine Wetlands.

Note: A dominant species represents = 10% refative cover. Count species only once when calculating any Plant
Community sub-metric.

Short Invasive? Medinm Inyvasive?
IS N 7, SR :
R AHA ?\f“hu o

Tall -| “Invasive? Very Tall Invasive?

R e A e e T

Total number of co-dominants
for all layers combined

/
A \
Percent Invasion /6 }




Worksheet 7: Wetland disturbances and conversions.

.

S

Has a major disturbance occurred at this
Yes
wetland?
. . e .
If yes, was it a flood, fire, landslide, or other? flood . fire” landslide other

If yes, then how severe is the disturbance?

likely to affect
site next 5 or

likely to affect
site next 3-5

likely to affect
site next 1-2

more years years years
. vernal pool
depressional vernal pool P
system
Has this wetland been converted from non-confined confined seasonal
another type? If yes, then what was the riverine riverine estuarine

previous type?

perennial saline
estuarine

perennial non-
saline estuarine

wet meadow

lacustrine

seep or spring

playa
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Worksheet 8: Stressor Checklist.

DROLOGY ATTRIBUTE P | S
(WITHIN 50 M OF AA) effect on AA effect on AA
Point Source (PS) discharges (POTW, other non-stormwater discharge)
Non-point Source (Non-PS) dischatges (urban runoff, farm drainage)
Flow diversions or unnatural inflows
Dams (reservoirs, detention basins, recharge basins)
Flow obstructions (culverts, paved stream crossings)
Weit/drop structure, tide gates
Dredged inlet/channel
Engincered channel (riprap, armored channel bank, bed)
Dike/levees e
Groundwater extraction
Ditches (botrow, agricultural drainage, mosquito control, etc.)
Actively managed hydrology
Comments
PHYSICAL STRUCTURE ATTRIBUTE Ptloeizr:eiﬁedgilﬂy S;i‘;i‘;j:t
(WITHIN 50 M OF AA) effect on AA effect on AA

Filling or dumping of sediment or soils (IN/ A for restoration areas)

Grading/ compaction (N /A for restoration areas)

Plowing/Discing (IN/A for restoration areas)

Resource extraction (sediment, gravel, oil and/or gas)

Vegetation management

Excessive sediment or organic debris from watershed

Excessive runoff from watershed fo
Nutrient impaired (PS or Non-PS pollution) . £
Heavy metal impaired (PS or Non-PS pollution) B
Pesticides or trace organics impaired (PS or Non-PS pollution) =
Bacteria and pathogens impaired (PS or Non-PS pollution) i

Trash or refuse

Comments

11




BIOTIC STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Mowing, grazing, excessive herbivory (within AA)

Excessive human visitation

P o
Lo

Predation and habitat destruction by non-native vertebrates {¢.g.,
Virginia opossum and domestic predators, such as feral pets)

Tree cutting/sapling removal

Removal of woody debris

Treatment of non-native and nuisance plant specices

Pesticide application or vector control

Biological resource extraction or stocking (fisheries, aquaculture)

Excessive organic debris in matrix (for vernal pools)

Lack of VCgCtﬁtiOI’l management to conserve natural resources

Lack of treatment of invasive plants adjacent to AA or buffer

Comments

BUFFER AND LANDSCAPE CONTEXT ATTRIBUTE Izze;‘re ?edg:tlfiy S;irgfgj‘:t
(WITHIN 500 M OF AA) effect on AA effect on AA
Urban residential
Industrial/commercial
Military training/Air traffic
Dams (or other major flow regulation or disruption)
Dryland farming
Intensive row-crop agriculture §
Orchards/nurseries
Commercial feedlots
Dairies
Ranching (enclosed livestock grazing or horse paddock or feedlot)
Transportation corsridor
Rangeland (livestock rangeland also managed for native vegetation)
Sports fields and urban parklands (golf courses, soccer fields, etc.)
Passive recreation (bird-watching, hiking, etc.) L=

Active recreation (off-road vehicles, mountain biking, hunting, fishing)

Physical resource extraction (rock, sediment, 0il/gas)

Biological resource extraction (aquaculture, commercial fisheries)

Comments
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Worksheet 1: Landscape Connectivity Metric for Riverine Wetlands.

Lengthbs of Non-buffer Segments For Lengths of Non-bulfTer Segments For
Distance of 500 m Upstream of AA Distance of 500 m Downstream of AA
Segment No, Length (m) Segmeat No. Length (m)
1 i
2 2
3 3
4 4
5 5
Upstream Total Length Downstream Total Length

Worksheet 2: Calculating average buffer width of AA,

Line Buffer Width (m)
A

o m d|lgiolim

Average Buffec Width




Worksheet 3: Assessing Hydroperiod for Riverine Wetlands,

|
Congdition

Field Indicators
{check all existing conditions)

[nelicators of

Channel
Equilibrium

J

I'he channel (or muitiple chancels in braided systems) has a well-
defined bankfull contour that elearly demareates an obvious active
floadplain in the cruss-sectional profile of the channcl throughowt
pst of the AA,
rennial riparian vegetation is abundant and well established along
the bankfull contour, hut not helow it.
"Chere is leaf litter, thatch, or wrack in most pools.
The channel contains embedded woaody debris of the size and amount
nsistent with what is naturally available in the fiparian area,
here is little ot no active undercutting or burial of riparian vegetation.
heee are no mid-chaanel bars and/oc point bars denscly vegetated
with perennial vegetation.

(3@ Chansnel bars consist of well-sorted bed matetial,
O There are channel pools, the bed is not planar, and the spacing
benveen pools tends to be regular,
O The larger bed material supports abundant mosses ot periphyton.
O The chanacl is characterized by deeply undeteut banks with exposed
living roots of trees ot shrubs.
O There are abundant bank slides or slumps, or the lower banks are
uniformly scoured and not vegetated.
O Riparian vegeration is declining in stature or vigor, or maoy tiparian
lndicators of trees and shrubs along the banks are leaning or falling into the channel,
Active O An obvious historical floodplain has recently been abandoned, as
Degradation indicated by the age structure of its riparian vepetation.
O The channel bed appears scoured to bedrock or dense clay.
O Recenty active flow parhways appear to have coalesced into one
channel (Le. a previously braided system is no longer braided).
O "The channel has one or more nick points indicating headward erosion
of the bed.
O ‘There is an active floodplain with fresh splays of coarse sediment.
I'hete are partially buried living tree trunks or shrubs along the banks.
_ . [he bed is planar overall; it lacks well-defined channel pools, or they
[ndJ;ﬂt.ots of arc uncommon and irregularly spaced.
Agg lzltll‘;;on O There are partally ried, or sediment-choked, culverts,
O Perennial rerrestrial or riparian vegetation is encroaching into the
chaanel or onto channel bats below the bankfull contour.
O Therc ate avulsion channels on the flocdplain or adjacent valley floo.

L




Wotksheet 4;: Enttenchment Ratio Calculation for Riverine Wetlands.

The following 5 steps should be conducted far cach of 3 cross-secdons located in the AA at dhe

approximate mid-points along straight ritfles or glides, away from deep pools or meander beads.

catrenchment
ratic,

Caleulate the average resules for Step 5 for all 3 cepli

Steps Replicate Cross-sections —————» 1 2 3
This is a critical step requiring familiadty with feld
1 Estmate indicators  &f the bankfull contour. Estimate or
bankfull widch, measure the distence between the right and lefe
bankfull contours. |
;
. Imagine a level line between the right and lefi bankf
2: Hastimate max. . S .
- contours; estimate or measure the height of the 1
bankfull depth.
above the thalweg (the deepest purt of the channel).
3: Estimare Rood Double the estimate of maximum bankfull degp
prene depth. from Step 2.
Imagine a level line having a heighe equal @ the o
4: Estmate flood prone depth from Step 3; note where the L
prone wiclth, intereepts  the right and left banks; cstimate
measure the lengeh of this line.
5: Calculate .. . .
‘ Divide the Aood prone width (Step 4) by the bankf
encrenchmene . :
. width (Step 1.
.
6: Calculate average













Worksheet 7: Wetland disturbances and conversions.

Has a major disturbance occurred at this
Yes No
wetland?
If yes, was it a flood, fire, landslide, or other? flood fire

landslide

other

If yes, then how severe is the disturbance?

likely to affect
site next 5 or
mofe years

likely to affect
site next 3-5
years

likely to affect
site next 1-2
years

Has this wetland been converted from
another type? If yes, then what was the
previous type?

vernal pool

depressional vernal pool
system
non-confined confined seasonal
riverine riverine estuarine

perennial saline

perennial non-

wet meadow

estuarine saline estuarine
lacustrine seep of spring playa
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Worksheet 8: Steessor Checklist.

HYDROLOGY ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
pffarnt oy AN

Point Source (P8) discharges (POTW, wrhee non-stormwater discharee)

Non-puint Source (Non-P§) discharges {urban runoft, farm drainage)

Flow diversions or uanatural inflows

Diams (rescrvoirs, detention basing, recharge hasing

Flow obstructions {culverts, p:l\’(‘d SEECRM CroSSINgS)

Weir/ drop structure, ude gares

Drredged inlet/ channcl

Linginccted channel (riprap, armored channel bank, bed)

Dike/ levees

Groundwater extraction

Ditehes {borrow, agriculural drainage, mosquito congrol, ete,)

Actively managed hydrology

Comments

PHYSICAL STRUCTURE ATTRIBUTE I::’f:;‘:; "‘n':;:::fiy S:i';ﬁfj;‘t
(WITHIN 50 M OF AA) effect on AA effect on AA

Filling or dumping of sediment or scils (N/ A for restoration areas)

Grading/ compaction (IN/A for restoration areas}

Plowing/ Discing (N/A for restoration areas)

Resource extraction (sediment, gravel, uil and/or gas)

Vegetaton management

Lixeessive seditnent or organic debeds trom warershed

Lixcessive runott from warcrshed

Nutrient impaired {5 or Non-PS pollution)

Heavy metal impaiced (PS5 or Non-PS pollution)

Pesricicles or reace erganics impaired (P or Non-P3 pollation)

Bacteria and pathogens impaired (PS or Non-PS pollution)

Trash or refuse

Comments

11



BIOTIC STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
cllect on AA

Sigmificant
negative
effect on AA

Mowing, grazing, excessive herbivory (within A}

Lxecessive human visitation

Predation and habitar destruction by non-native vertebrares (v,
| Grwdnin opossnmy and domestic predacors, such as feral pers)
s

Tree cutting/sapling rermoval

Removal of waody debris

Trearment of non-native and nuisinee plant species

Pusticide spplication ar vector control

Bislogical resouree exiraction or stocking (fisheries, aquaculoure)

Lixeussive erganic debris in matrix {(for vernal pools)

Lack of vegetation management ko conserve nairal resourees

Lack of treatment of invasive plants adjacent to AA or bufter

Comments

BUFFER AND LANDSCAPE CONTEXT ATTRIBUTE
(WITHIN 506 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Lithan residenrial

Industrial/cimmmereial

Milicary rraining/ Air weaftic

1Jams {or other major flow regulation or discuption)

Dyland Farming

Intensive row-ctiop agriculture

¢ yrchards/ nurserics

Cotnmercial feedlots

Dairies

Ranching (cnclosed livestock grazing or horse paddock or feedlot)

Transpottation corricdor

Rangeland (livestoek rangeland also managed for native vegeratton}

Sports ficlds and urban parklands {golf courses, saccer fields, cte.)

Passive recreation {bird-warching, hiking, ctc.)

Active recreation (off-road vehicles, mountain biking, hunring, fishing)

Physical resource exreaction {rock, sediment, oil /gas)

Bivlogical tesource extraction (aquacualture, commercial fisherics)

Comments

























Comments:







Worksheet 1: Landscape Connectivity Metric for Riverine Wetlands.

Lengths of Non-buffer Segments For
Distance of 500 m Upstrearn of AA

Lengths of Non-buffer Segments For
Distance of 500 m Downstrearn of AA

Segment No. | Leneth Aoy Seoment No. Leagth ()
1 l '
2 | |2
3 3
4 4
5 5

Upstream Total Length

Downsteeam Total Length

Wotksheet 2: Calculating average buffer width of AA.

Line

Buffer Width (m)

Tiolmmigo|e| =

Average Buffer Width




Worksheet 3: Assessing Hydroperiod for Riverine Wetlands.

Condition

Field Indicators
(check all existing conditions)

The channel (or multiple channels in braided systems) has a well-
defined bankfull contour that clearly demarcates an obvious active
floodplain in the cross-sectional profile of the channel throughout
most of the AA.

Perennial riparian vegetation is abundant and well established along
the bankfull contour, but not below it.

O Thete is leaf littet, thatch, or wrack in most pools.
Indicators of | [ 'The channel contains embedded woody debris of the size and amount
Ch.a.nn.el consistent with what is naturally available in the riparian area.
Equilibrium - . . . Lo .
O There is little or no active undercutting or burial of riparian vegetation.
0O There are no mid-channel bars and/or point bars densely vegerated
with perennial vegetation.
O Channel bars consist of well-sorted bed material.
O There are channel pools, the bed is not planar, and the spacing
between pools tends to be regular.
The larger bed material supports abundant mosses or periphyton.
The channel is characterized by deeply undercut banks with exposed
living roots of trees or shrubs.
There are abundant bank slides or slumps, ot the lower banks are
uniformly scoured and not vegetated.
O Riparian vegetation is declining in stature or vigor, or many riparian
Indicators of trees and shrubs along the banks are leaning or falling into the channel.
Active O An obvious historical floodplain has recently been abandoned, as
Degradation indicated by the age structure of its riparian vegetation.
O The channel bed appears scoured to bedrock or dense clay.
O Recently active flow pathways appear to have coalesced into one
channel (i.e. a previously braided system is no longer braided).
O The channel has one or more nick points indicating headward erosion
of the bed.
O There is an active floodplain with fresh splays of coarse sediment.
O There are partially buried living tree trunks or shrubs along the banks.
i . .
. The bed is planar overall; it lacks well-defined channel pools, or they
Indicators of e .
. are uncommon and irregularly spaced.
Actve | oy, ially butied, or sedi hoked, cul e
. 7 e allv but : - -
Aggradation | # ere are partially butied, or sediment-choked, culverts ;
O Perennial terrestrial or riparian vegetation is encroaching into the
channel or onto channel bars below the bankfull contour.
O There are avulsion channels on the floodplain or adjacent valley floor.

¢ [}ﬂ/]ﬁ K([*{ PR




Worksheet 4: Entrenchment Ratio Calculation for Riverine Wetlands.

The following 5 steps should be conducted for cach of 3 cross-sections located in the AA at the
approximate mid-points along straight riffles or glides, away from deep pools or meander bends.

Steps Replicate Cross-sections - 1 2 3
This is a critical step requiring familiarity with field
1 Estimate indicators of the bankfull contour. Estimate or| - | ~ o~
bankfull widch. measure the distance between the right and left| =7 " / A / Y7
bankfull contours.
. Imagine a level line between the right and left bankfull
2: Estimate max. . . . )
contours; estimate or measure the height of the line I
bankfull depth. A
above the thalweg (the deepest part of the channel).
3: Estimate flood Double the estmate of maximum bankfull depth <
prone depth. from Step 2. o
Imagine a level line having a height equal to the flood
4: Estimate flood prone depth from Step 3; note where the line Q (ﬂ
prone width, intercepts  the right and left banks; estimate or | Mo H Ly
measure the length of this line.
5: Calculate . .
cuae Divide the flood prone width (Step 4) by the bankfull | , 5 e
entrenchment . 7 2, D>
) width (Step 1). &
ratio.
6: Calculate average
entrenchment Calcutate the average results for Step 5 for all 3 replicate cross-sections. | 7 </
ratio. '




Worksheet 5a: Structural I

Identify each

Steuctu

Secondary chanaels on

Swales on fload

Pannes or |

Vegetated islands |

Pouls or dep

(wet or

Ritfles or iz
of planar |

Point bars 2

x

Abundane wrackline or organic d
depressio

Plant hummocks :

Bank slumps or undercut b

Variegated, convoluted, or crenul:
or mc

Standing sna

Filamentous m:

Cobble a

Submer
.
No. Obser




Worksheet 5b: Structural Patch Type for Confined Riverine Wetlands.

Identify each type of patch that is observed in the AA.

Structural Patch Type Check for
presence
Pools or depressions in channels

(wet or dry channcls ) SN

Riftles or rapids (wet channel) N
or planar bed (dty channel) N

Point bars and in-channel bars

Debris jams A

Abundaat wrackline or organic debtis in channel, on floodplain, ot
across depressional wetland plain

Plant hummocks and/or sediment mounds

Bank slumps or undercut banks in channels or along shoreline

Varicgated, convoluted, ot crenulated foreshote (instead of broadly
arcuate or mostly straight)

Standing snags (at least 3 m tall)

Filamentous macroalgae or algal mats

Cobble and/or Boulders
otal Posoible
No. Obsetved Patch Types {







Wotksheet 7: Wetland disturbances and conversions.

Has a major disturbance occurred at this

“Yes No
wetland? < S ‘ ~
If yes, was it a flood, fite, landslide, or other? flood fire | landslide Jot cxﬁ
likely to affect likely to affect > likely to affect
If yes, then how severe is the disturbance? site next 5 or ( site next 3-5 |/ site next 1-2
mote years .. years yeats
. vernal pool
depressional vernal pool p
system
Has this wetland been converted from non-confined confined seasonal
another type? If yes, then what was the riverine riverine estuarine
revious type? crennial saline berennial non-
p P p ! perenial no wet meadow
estyating saline estuarine

seep ot spring

playa

" “lacustrine

kS
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Worksheet 8: Stressor Checklist.

FYDROLOGY KTTHIBUTS e T S
(WITHIN 50 M OF A4) effect on AA effect on AA
Point Source (PS) discharges POTW, other non-stormwater discharge)
Non-point Source (Non-P8) discharges (urban runoff, farm drainage)
Flow diversions or unnatural inflows \// \

Dams (reservoirs, detention basins, recharge basins)

Flow obstructions (culverts, paved stream crossings)

Weit/drop structure, tide gates

v v
Dredged inlet/channel e o
Lingincered channel (riprap, armored channel bank, bed)
Dike/levees e -
Groundwater extraction
Ditches (borrow, agricultural drainage, mosquito control, etc.)
Actively managed hydrology v \///

Comments

PHYSICAL STRUCTURE ATTRIBUTE I:f;:‘,; 1‘;‘;::1‘5? S;ge“gli‘;j:‘
(WITHIN 50 M OF AA) effect on AA effect on AA

Filling ot dumping of sediment ot soils (IN/A for testoration areas)
Grading/ compﬂcﬁion (IN/A for restoration areas)
Plowing/Discing (N/A for restoration areas)
Resource extraction (sediment, gravel, oil and/or gas)
Vegetation management
Lixcessive sediment or organic debris from watershed s o
Lixcessive runoff from watershed .
Nutrient impaired (PS or Non-PS pollution) o o
Heavy metal impaired (PS or Non-PS pollution) - L
Pesticides or trace organics impaired (PS or Non-PS pollution) W .
Bacteria and pathogens impaired (PS or Non-PS pollution) o L.
Trash or refuse \

Comments
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BIOTIC STRUCTURE ATTRIBUTE
(WITHIN 50 M OF AA)

Present and likely
to have negative
effect on AA

Significant
negative
effect on AA

Mowing, grazing, excessive herbivory (within AA)

[ixcessive human visitation

Predation and habitat destruction by non-native vertebrates (e.g.,
Virginia opossum and domestic predators, such as feral pets)

Tree cutting/sapling removal

Removal of woody debris

Treatment of non-native and nuisance plant species

Pesticide application or vector control

Biological resource extraction or stocking (fisherices, aquaculture)

Excessive organic debris in matrix {for vernal pools)

Lack of vegetation management to consctve natural resources v
Lack of treatment of invasive plants adjacent to AA or buffer v

Comments

BUFFER AND LANDSCAPE CONTEXT ATTRIBUTE I:ff;i‘v’l 1‘;‘;1:1" Sﬁ’;ﬁ‘;j‘:‘
(WITHIN 500 M OF AA) effect on AA effect on AA
Urban residential
Industrial/commercial
Military training/Ait teaffic
Dams (or other major flow regulation or distuption)
Dryland farming
Intensive row-crop agriculture
Orchards/nurserics
Commetcial feedlots
Dairies
Ranching (enclosed livestock grazing or horse paddock or feedlot)
Transportation corridor
Rangeland (livestock rangeland also managed tor native vegetation)
Sports fields and urban parklands (golf courses, soccer fields, etc.)
Passive reereation (bird-watching, hiking, etc.) 7

Active recreation (off-road vehicles, mountain biking, hunting, fishing)

Physical resource extraction (rock, sediment, oil/gas)

Biological resource extraction (aquaculture, comimercial fisheries)

Comments
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Basic Information Sheet: Riverine Wetlands

Your Name:

CRAM Site ID;

Assessment Area Name:

Date (m/d/y):

Assessment Team Members for This AA.

Average Bankfull Width:

Approximate Length of AA (10 times bankfull width, min 10U m, mav 200 m-

Wetland Sub-type:

onfined o Non-confined
AA Category:
O Restoration 0 Mitigation 0 Impacted her
Did the river/stream have flowing water at the time of the assessment s dno

What is the apparent hydrologic flow regime of the reach you are assessing?

The hydrologic flow regime of a stream describes the frequency with which the channel conducts
water. Perennial stteams conduct water all year long, whereas ephemeral streams conduct water cnly
during and immediately following precipitation events. Intermitient streams arc dry for part of the year,
but concluct water for periods longer than ephemeral streams, as a function of watershed sizc and water
soutce.

‘ennial 0 ephemeral O intermittent

Photo Identification Numbers and Description:

Photo ID | Description Latitude Longitude Datum
No.
118 cnban North I '
2108 spiben]  South TG PLky Bl [oon vpdee— € | Doonsber
3 0% Lipaussiten, _Bast \‘) Cornies | e AR
41 B8 Rinuashds  West / U
5
6










Worksheet 1: Landscape Connectivity Metric for Riverine Wetlands.

Lengths of Non-buffer Segments For Lengths of Non-buffer Segments For
Distanice of 500 m Upstream of AA Distance of 500 mn Downstream of AA
Crarvammt Nic [T merntls faad Crrvmanme N [T amemls fred |

—

-

=

-

——

| Ups



Worksheet 3: Assessing Hydroperiod for Riverine Wetlands.

Condition

Field Indicators
(check all existing conditions)

Indicators of
Channel
Equilibrium

d

O O

By

The channel (or multiple channels in braided systems) has a well-
defined bankfull contour that clearly demarcates an obvious active
floodplain in the cross-sectional profile of the channel throughout
most of the AA.

Perennial riparian vegetation is abundant and well established along
the bankfull contour, but not below it.

There 1s leaf litter, thatch, or wrack in most pools.

The channel contains embedded woody debtis of the size and amount
consistent with what is naturally available in the riparian atea.

There is little or no active undercutting ot burial of riparian vegetation.
Thete arc no mid-channel bars and/or point bars densely vegetated
with perennial vegetation.

O Channel bars consist of well-sorted bed material.
O There are channel pools, the bed is not planar, and the spacing
between pools tends to be regular.
0 The larger bed material supports abundant mosses or periphyton.
O The channel is characterized by deeply undercut banks with exposed
living roots of trees or shrubs.
O There are abundant bank slides or slumps, or the lower banks are
uniformly scoured and not vegetated.
O Riparian vegetation is declining in stature or vigor, or many riparian
Indicators of trees and shrubs along the banks are leaning or falling into the channel.
Active O An obvious historical floodplain has recently been abandoned, as
Degradation indicated by the age structure of its riparian vegetation.
O The channel bed appears scoured to bedrock or dense clay.
O Recently active flow pathways appear to have coalesced into one
channel (i.e. a previously braided system is no longer braided).
0 The channel has one or more nick points indicating headward erosion
of the bed.
O There is an active floodplain with fresh splays of coarse sediment.
0 There are partially buried living tree trunks or shrubs along the banks.

Indicators of
Active
Aggradation

0
0

(,E/ The bed is planar overall; it lacks well-defined channel pools, or they

are uncommon and irregularly spaced.
There are partially buried, or sediment-choked, culverts.

Perennial terrestrial or riparian vegetation is encroaching into the
channel or onto channel bars below the bankfull contout.

There ate avulsion channels on the floodplain or adjacent valley floor.







Wotksheet 5a: Structural Patch Type for Non-confined Rivetine Wetlands.

i TSV oo

Identify each type of patch thatis obse1¢§c’a‘*fi:; the AA.

Structural Patch Type

Check for
presence

Sccondary channels on floodplains or along shorelines

g

Swales on floodplain or along shoteline

Pannes or pools on floodplain

Vegetated islands (mostly above high-water)

Pools or depressions in channels
(wet or dry channels )

Riffles or rapids (wet channel)
or planar bed (dry channel)

Point bars and in-channel bars

Debtis jams

Abundant wrackline or organic debris in channel, on floodplain, or across
depressional wetland plain

Plant hummocks and/or sediment mounds

Bank slumps or undercut banks in channels or along shoreline

Variegated, convoluted, or crenulated foreshore (instead of broadly arcuate
or mostly straight)

Standing snags (at least 3 m tall)

Filamentous macroalgae or algal mats

Cobble and/or Bouldets

Submerged vegetation

Total Possible

No. Observed Patch Types




Worksheet 5b: Structural Patch Type for Confined Riverine Wetlands.

Identify each type of patch that is observed in the AA.

Structural Patch Type

e
Chegk for

=

Pools or depressions in channels
(wet or dry channels )

_pfesence

Riffles or rapids (wet channel)
or planar bed (dty channel)

Point bars and in-channel bars

Debris jams

Abundant wrackline or organic debtis in channel, on floodplain, or
across depressional wetland plain

Plant hummocks and/ orjgédiment mounds

Bank slumps or undercut banks4n channels or along shoreline

Variegated, convoluted, or cregtﬂated foreshore (instead of broadly
arcuate, 6t mostly straight)

Standing snags (at least 3 m tall)

Filamq@f6L1s macroalgae or algal mats

/" Cobble and/or Boulders

Total Possible

11

# No. Observed Patch Types







Worksheet 7: Wetland disturbances and convetsions.

Has a major disturbance occurred at this “ N ™
Yes (’ o/
wetland? L
If yes, was it a flood, fire, landslide, or other? flood fire landslide other

likely to affect

If yes, then how severe is the disturbance? site next 5 or

likely to affect
site next 3-5

likely to affect
site next 1-2

more years years years
. vernal pool
deptessional vernal pool ap
system
Has this wetland been converted from non-confined confined seasonal
another type? If yes, then what was the riverine riverine estuarine
previous type? perennial saline perennial non-
. . . wet meadow
¢ saline estuarine

c

g;”f:’icustn 1

seep or spring

playa

i
1

e

10




Worlksheet 8: Stressor Checklist.

YDROLOGY KITHBUTE B e S
(WITHIN 50 M OF A4) effect on AA effect on AA
Point Source (PS) discharges (POTW, other non-stormwater discharge)
Non-point Source (Non-PS) discharges (urban runoff, farm drainage)
Flow diversions or unnatural inflows
Dams (reservoirs, detention basins, recharge basins)
Flow obstructions (culverts, paved stream crossings)
Weir/drop structure, tide gates
Dredged inlet/channel
Engineered channel (siprap, armored channel bank, bed)
Dike/levees
Groundwater extraction
Ditches (borrow, agricultural drainage, mosquito control, etc.)
Actively managed hydrology
Comments
PHYSICAL STRUCTURE ATTRIBUTE It)eflzrv"e ﬁifgiy S;%rgifj:t
(WITHIN 50 M OF AA) effect on AA effect on AA
Filling or dumping of sediment or soils (IN/A for restoration areas)
Grading/ compaction (IN/A for restoration ateas)
Plowing/Discing (N/A for restoration areas)
Resource extraction (sediment, gravel, oil and/or gas)
Vegetation management
Excessive sediment or organic debris from watershed .
Excessive runoff from watershed L
Nutrient impaired (PS or Non-PS pollution) [
Heavy metal impaired (PS or Non-PS pollution) ;A,,/”M
Pesticides or trace organics impaired (PS or Non-PS pollution) e
Bacteria and pathogens impaired (PS or Non-PS pollution) e

Trash or refuse

Comments

11



















APPENDIX E
Forecast CRAM Metric Scores — Riverine AAs







APPENDIX E

Forecast CRAM Metric Scores — Riverine AAs

Assessment Area Size (acres)

Landscape Connectivity
Percent AA with Buffer
Average Buffer Width
Buffer Condition

Raw Score

Final Score

Water Source
Hydroperiod/Stability
Hydrologic Connectivity
Raw Score

Final Score

Patch Richness
Topographic Complexity
Raw Score

Final Score

Number of Plant Layers
Co-Dominant Species
Percent Invasion
Plant Community Metric
Interspersion/Zonation
Vertical Structure
Raw Score
Final Score
Overall AA Score

RIV-01

1.96

12
12
12
6
20.5
85.4

o O

18.0
50.0

6.0
25.0

13.0
36.2
48

RIV-02

1.81

12
12
12
6
20.5
85.4

o o

21.0
584

9.0
375

17.0
47.3
57

RIV-03 RIV-04 RIV-05
1.79 2.21 1.74
Buffer & Landscape Context
12 12 12
12 12 12
6 9 12
6 3 6
19.1 17.6 20.5
79.8 73.3 85.4
Hydrology
6 6 6
9 9 12
6 6 12
21.0 21.0 30.0
58.4 58.4 834
Physical Structure
3 3 3
3 3 6
6.0 6.0 9.0
25.0 25.0 375
Biotic Structure
6 9 6
3 3 3
3 3 3
4.0 5.0 4.0
6 3 3
3 12 6
13.0 20.0 13.0
36.2 55.6 36.2
50 54 61

E-1

RIV-06

2.16

12
12
12
6
20.5
85.4

12
12
30.0
83.4

9.0
375

13.0
36.2
61

RIV-07
2.29

12
12
12
6
20.5
85.4

12
12
30.0
83.4

9.0
375

13.0
36.2
61

RIV-08
2.16

12
12
12

205
854

12
12
30.0
83.4

9.0
375

13.0
36.2
61

RIV-09
1.92

12
12
12

224
934

12
12
30.0
83.4

9.0
375

13.0
36.2
62

6575-07
June 2012
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APPENDIX F

Forecast CRAM Metric Scores — Lacustrine AAs







APPENDIX F
Forecast CRAM Metric Scores — Lacustrine AAs

LAC-01 LAC-02 LAC-03 LAC-04
Assessment Area Size (acres) 1.14 1.14 1.14 1.14
Buffer & Landscape Context
Landscape Connectivity 9 12 12 12
Percent AA with Buffer 12 12 12 12
Average Buffer Width 12 12 12 12
Buffer Condition 6 6 6 6
Raw Score 175 20.5 20.5 20.5
Final Score 72.9 854 854 854
Hydrology
Water Source 6 6 6 6
Hydroperiod/Stability 9 9 9 9
Hydrologic Connectivity 9 9 9 9
Raw Score 24.0 24.0 24.0 24.0
Final Score 66.7 66.7 66.7 66.7
Physical Structure
Patch Richness 3 3 3 3
Topographic Complexity 3 3 3 3
Raw Score 6.0 6.0 6.0 6.0
Final Score 25.0 25.0 25.0 25.0
Biotic Structure
Number of Plant Layers 6 6 6 6
Co-Dominant Species 3 3 3 3
Percent Invasion 3 3 3 3
Plant Community Metric 4.0 4.0 4.0 4.0
Interspersion/Zonation 6 6 6 6
Vertical Structure 6 6 6 6
Raw Score 16.0 16.0 16.0 16.0
Final Score 445 445 44.5 445
Overall AA Score 53 56 56 56
6575-07

F-1

June 2012
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