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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: 

  Provide appropriate foraging habitat for piscivorous bird species; 

  Develop habitats required to support piscivorous bird species; 

  Support a sustainable, productive aquatic community; 

  Provide suitable water quality for fish; 

  Minimize adverse effects on desert pupfish (Cyprinodon macularius); 

  Minimize risk of selenium bioaccumulation; 

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

  Develop and implement a monitoring plan; 

  Develop a decision-making framework; 

  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. 

   1.2.1 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: 

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

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

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

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

  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: 

  Salinity: Typical range of 20 to 40 ppt, occasionally up to 50 ppt; 

  Residence time: 2 to 32 weeks; 

  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). 
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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). 
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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 

1.4.1 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 6c, 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 
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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. 

Iodine 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. 
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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. 
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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 

6575-07 
42 October 2013 



    
       

   

Temporary Impacts Restoration Plan 
for the Salton Sea Species Conservation Habitat Project 

Imperial County, California 

   
     

        
    

        
       

 

 
     

           
   

   
 

 
 

  

   

  

  

  

  

  

   

  

  

  

  

  

   

  

  

  

  

          
      

  

DUDEK 

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 

Impact Type Habitat Type 
Jurisdictional Vegetation  

Impacts (Acres)  

Staging Areas Common Reed Marsh 0.5 

Cattail Marsh 0.1 

Quailbush Scrub 0.5 

Tamarisk Scrub 8.4 

Tamarisk Woodland 1.6 

Subtotal 11.1 

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  
edge of Project)  

Cattail Marsh 5.7 

Common Reed Marsh 0.1 

Iodine Bush Scrub 4.1 

Tamarisk Scrub 12.9 

Tamarisk Woodland 2.5 

Subtotal 25.3 

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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Temporary Impacts Restoration Plan 
for the Salton Sea Species Conservation Habitat Project 

Imperial County, California 

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. 

2.1 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. 

  4.2.1 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 
bulrush  

Seed/Pots 60 2 

Bolboschoenus maritimus ssp. 
paludosus  

Saltmarsh bulrush 
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 

 Scientific Name  Common Name Material Type*  Min PLS**  Pounds/Acre  

Allenrolfea occidentalis   Iodine bush Seed/Pots   10  2 

Atriplex canescens   Four-wing saltbush Seed/Pots   35  4 

Atriplex lentiformis  Quailbush  Seed/Pots   50  1 

Distichlis spicata  Salt grass  Seed   70  2 

Pluchea odorata  Salt marsh fleabane  Seed   15  0.25 

Pluchea sericea  Arrow weed  Pots  NA  NA  

Salix exigua  Narrow-leaf willow  Pots  NA  NA  

Suaeda nigra  Bush seepweed  Seed/Pots   10  4 

*Depending on availability of plant material  **Minimum Pure Live Seed (product of purity and germination)   

  
Table 4 

Iodine Bush Scrub Plant Palette 

 Scientific Name  Common Name Material Type*  Min PLS**  Pounds/Acre  

Allenrolfea occidentalis   Iodine bush Seed/Pots   10  6 

Distichlis spicata  Salt grass  Seed   70  1 

Pluchea odorata  Salt marsh fleabane  Seed   15  0.25 

Prosopis pubescens  Screwbean mesquite  Seed/Pots   50  5 

 Sesuvium verrucosum  Western sea-purslane  Seed  5   1 

Sporobolus airoides  Alkali sacaton  Seed   80  1 

Suaeda nigra  Bush seepweed  Seed/Pots   10  2 

*Depending on availability of plant material  **Minimum Pure Live Seed (product of purity and germination) 

Table 5 
Quailbush Scrub Plant Palette 

  

  

 Scientific Name  Common Name  Material Type* Min PLS**  Pounds/Acre  

Atriplex hymenelytra  Desert holly  Seed/Pots   30  2 

Atriplex canescens   Four-wing saltbush Seed/Pots   35  3 

Atriplex lentiformis  Quailbush  Seed/Pots   50  5 

Atriplex polycarpa  Allscale  Seed/Pots   35  1 

Distichlis spicata  Salt grass  Seed   70  1 

  Isocoma menziesii var. vernonioides Menzies’ goldenbush  Seed/Pots   15  1 

Prosopis pubescens   Screwbean mesquite  Seed/Pots   50  10 

 Sesuvium verrucosum  Western sea-purslane  Seed  5   1 

Sporobolus airoides  Alkali sacaton  Seed   80  1 

Suaeda nigra  Bush seepweed  Seed/Pots   10  2 

*Depending on availability of plant material  **Minimum Pure Live Seed (product of purity and germination)   
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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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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. 

     5.1.1 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. 

   5.1.3 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. 

   5.1.4 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 ≥50% relative cover ≥60% ≥90% 
Common Reed Marsh Common reed ≥2% absolute cover; 

≥50% relative cover  
≥50% ≥80% 

Iodine Bush Scrub Iodine bush ≥2% absolute cover ≥40% ≥70% 
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Quailbush Scrub Quailbush >50% relative cover ≥40% ≥70% 
Tamarisk Scrub Tamarisk ≥3%  absolute cover; ≥60%  

relative cover  
≥50% ≥80% 

Tamarisk Woodland Tamarisk ≥60% relative cover ≥50% ≥80% 
*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 

for the Riverine Wetland Class 

CRAM Scores Based on Re-
establishment Design 

Attribute Metric/Submetric 

Existing 
Attribute 

Score  

Predicted  
Attribute 

Score  
Target 

Attribute Score  

Buffer and Landscape 
Context  

Landscape Connectivity 82.5 84.3 ≥82.5 

Buffer Submetric A: Percent of AA with Buffer 

Buffer Submetric B: Average Buffer Width 

Buffer Submetric C: Buffer Condition 

Hydrology Water Source 66.7 71.4 ≥66.7 

Hydroperiod or Channel Stability 

Hydrologic Connectivity 

Physical Structure Structural Patch Richness 32.8 33.3 ≥32.8 

Topographic Complexity 

Biotic Structure Plant Community Submetric A: Number of Plant  
Layers Present  

40.3 39.6 ≥39.6 

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 56.0 57.2 ≥56.0 

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  

Attribute  Metric/Submetric  

Existing 
Attribute 

Score  

Predicted 
Attribute 

Score  
Target 

Attribute Score  

Buffer and Landscape 
Context  

Landscape Connectivity 84.3 82.3 ≥82.3 

Buffer Submetric A: Percent of AA with Buffer 

Buffer Submetric B: Average Buffer Width 

Buffer Submetric C: Buffer Condition 

6575-07 
61 October 2013 



    
       

   

 
   

 

Temporary Impacts Restoration Plan 
for the Salton Sea Species Conservation Habitat Project 

Imperial County, California 

Table 8 
Predicted and Target CRAM Attribute Scores of the Re-establishment Areas 

for the Lacustrine Wetland Class 

   
     

     

Existing Predicted 
Attribute Attribute Target 

Attribute Metric/Submetric Score Score Attribute Score 

 
  

CRAM Scores Based on Re-
establishment Design 

     

 

 

      

 

    

 

 

  

 

    

 

               
       

      
          

              
          

    

           
       

    
    

 

DUDEK 

Hydrology Water Source 68.8 66.7 ≥66.7 

Hydroperiod or Channel Stability 

Hydrologic Connectivity 

Physical Structure Structural Patch Richness 31.3 25.0 ≥25.0 

Topographic Complexity 

Biotic Structure Plant Community Submetric A: Number of Plant  
Layers Present  

50.8 44.5 ≥44.5 

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 ≥55.0 

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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Temporary Impacts Restoration Plan 
for the Salton Sea Species Conservation Habitat Project 

Imperial County, California 

       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: 

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

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

  Photographs from fixed locations and map showing location of photo points; 

  Quantitative data from transect measurements within the restoration areas; 

  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 

7.1  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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  7.3.1 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 
Workgroup1 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). 

1  The  California Wetlands Monitoring Workgroup  is a subcommittee of the California Water Quality Monitoring  
Council (Senate Bill 1070).  

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 
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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 M ethod  (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  

Buffer  and Landscape Context  

Landscape Connectivity  

Buffer  
Submetric A: Percent of AA with Buffer 
Submetric B: Average Buffer Width 

Submetric C: Buffer Condition 

Hydrology  
Water  Source  
Hydroperiod or  Channel  Stability  
Hydrologic  Connectivity  

Structure  

Physical  

Biotic  

Structural  Patch Richness  
Topographic  Complexity  

Plant Community 

Submetric A: Number of Plant Layers Present or 
Native Species Richness (vernal pools only) 
Submetric B: Number of Co-Dominant Species 

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: 

• Assess vegetated jurisdictional resources conditions and identify related stressors; 

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

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

2.1  Project L ocation  

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: 

• Fluvaquents, saline; 

• Holtville silty clay, wet; 

• Imperial silty clay, wet; 

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

• Indio lam, wet; 

• Indio-vint complex; 

• Meloland very fine sandy loam, wet; 

• Meloland and Holtville loams, wet; 

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

• Vint loamy very fine sand, wet. 
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2.4  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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Table 2 
Vegetation Communities and Land Cover Types within the SCH Project Site 

Vegetation/ 
Habitat Type Subtype 

Acres in the Study 
Area Characteristics 

Marsh Common Reed Marsh 12 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. 

Cattail Marsh 38 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. 

Riparian Tamarisk Woodland 42 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. 

Tamarisk Scrub 213 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 Ditch 13 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. 

Mudflat 1,296 Unvegetated recently flooded areas. 
Open Water 2,230 Areas of standing water. 
Disturbed/Developed 23 Roads and development, including feedlots. 
Agriculture 40 Any type of irrigated agriculture. Common types in study 

area include spinach, grass hay, and alfalfa. 
Iodine Bush Scrub 146 Relatively open stands of iodine bush (Allenrolfea 

occidentalis) that typically occur at the margins of ponds 
and the Salton Sea’s shore. Iodine 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. 

Quailbush Scrub 12 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 allochthanous2 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. 

2  External source of energy  for a stream.  

Riverine AAs extend landward from the backshore of the floodplain,3 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. 

3  The bench or broader flat area of a fluvial channel that corresponds to the height of the bankfull  flow.  

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 
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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). 

  4.2.1 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 3J 

Riverine Assessment Area R5 
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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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VIEW  FROM UPSTREAM 

VIEW  FROM DOWNSTREAM 

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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VIEW  FROM UPSTREAM 
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FIGURE 11 
Riverine Assessment Area R4 - Photos 
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VIEW  FROM UPSTREAM 
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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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VIEW  FROM UPSTREAM 

VIEW  FROM DOWNSTREAM 

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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SCH Riverine Final Attribute Scores 
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Overall CRAM scores varied from 48 to 62, with RIV05 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 
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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 B aseline 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 C RAM 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. 

Chart 5 
Final Riverine AA Attribute Scores 
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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 
Overall Riverine AA Scores 
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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 82.5 84.3 

Hydrology 66.7 71.4 
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. 

Chart 7 
Final Lacustrine AA Attributes Score 
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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 44.5 
Overall Score 60.0 55.0 
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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 Alternative States Alternative States 

A 

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). 

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). 

B 

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. 

C 

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. 

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

Any condition. 

OR 

D 
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. 

Percent of AA with Buffer 

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   Alternative States (not including open water areas) 
A   Buffer i  s  75%–100%  of  AA peri  meter. 
B   Buffer i  s  50%–74%  of  AA peri  meter. 

 C  Buffer i  s  25%–49%  of  AA peri  meter. 
 D  Buffer i  s  <25%  of  AA peri  meter. 
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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 i  s  190–250 m. 
B   Average buffer width 130–189 m.  

 C  Average buffer width i  s  65–129 m. 
 D  Average buffer width i  s 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 

A   Buffer  for  AA i  s domi  nated by native vegetati  on,  has undisturbed soil  s, and i  s
apparentl  y  subject to littl  e or no human visitation.  

B   Buffer  for  AA i  s characteri  zed by  an i  ntermediate mi  x  of nati  ve and non-native vegetati  on, 
 but mostl  y undisturbed soil  s,  and i  s apparentl  y subj  ect to littl  e or  no  human  visitation. 

 C 
 Buffer  for  AA i  s characteri  zed by substanti  al  amounts  of non-native  vegetati  on AND 

there i  s  at l  east  a moderate degree of soi  l disturbance/compacti  on,  and/or there i  s 
evi  dence of  at l  east moderate intensi  ty  of human visitation.  

 D  Buffer  for  AA i  s characteri  zed by barren ground and/or   highly  compacted or 
otherwi  se disturbed soil  s,  and/or there i  s evi  dence 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 

A  

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.  

B  

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.  

 C 

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 AA,  its  
encompassing wetland,  or  from  its  drainage basin.  

 D 
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 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  Hydroperi  od of  the AA i  s characteri  zed by  natural  patterns  of filli  ng or inundation and  
dryi  ng or  drawdown. 

B  
The filli  ng or inundati  on patterns i  n the AA  are of greater  magnitude or  duration than  

 would be expected under  natural conditi  ons,  but  thereafter,  the AA i  s  subject to  
 natural  drawdown or dryi  ng. 

 C 

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.  
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.  

 D Both the inundation and   drawdown of the   AA devi  ate from  natural conditions  (either  
i  ncreased or decreased in magnitude and/or  durati  on). 

 

  

DUDEK 
6575-07 

A-5 June 2012 



  APPENDIX A (Continued) 

   
    

 
  

Table A-7b 
Rating for Riverine Channel Stability 

Rating   Alternative States 

A   Most  of the channe  l  through  the AA i  s characteri  zed  by equilibri  um conditi  ons, wi  th littl  e
evi  dence  of aggradati  on  or degradati  on (based on the field indi  cators listed i  n  worksheet). 

B  
 Most  of  the channel  through the AA i  s characteri  zed by some aggradati  on or 

degradati  on,  none of which i  s  severe,  and the channel  seems to be  approaching an 
equilibri  um  form (based on the field i  ndicators listed in worksheet).  

 C 
There i  s evi  dence of severe aggradation or  degradati  on of  most  of  the channel 

 through the AA (based on the field i  ndicators listed i  n worksheet),  or  the channel i  s 
artificiall  y hardened through l  ess  than half  of  the AA. 

 D  The channel i  s  concrete or otherwise artificiall  y  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 i  s 1.9 to 2.2  

 C  Entrenchment ratio i  s 1.5 to 1.8  
 D  Entrenchment ratio i  s <1.5  

 

  
   

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

Rating  Alternative States  
A   Entrenchment ratio i  s >2.0  
B   Entrenchment ratio i  s  1.6 to 2.0  

 C  Entrenchment ratio i  s  1.2 to 1.5  
 D  Entrenchment ratio i  s <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 

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.  

B  

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.  

 C 

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.  

 D 
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.  

 
 

 

   
  
  

   
  

  
 

PHYSICAL STRUCTRURE 

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. 

Table A-9 
Rating for Structural Patch Richness (based on results from worksheets) 

Rating  
  Confined Riverine, Playas, Springs 

  and Seeps, Indiv Vernal Pools 
 Vernal Pool Systems 

  and Depressional  Estuarine 
 Nonconfined Riverine, 

 Lacustrine 
A   8  11  9  12 
B   6–7  8–10  6–8  9–11 

 C  4–5  5–7  3–5  6–8 
 D  ≤3  ≤4  ≤2  ≤5 
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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 

A  

 AA  as viewed along a typi  cal cross-secti  on has  at l  east  two benches  or  breaks in 
sl  ope,  and each of  these benches,  plus the sl  opes  between them contain physi  cal 

 patch types  or  features  that contri  bute to abundant mi  cro-topographic reli  ef  or 
variabili  ty  as illustrated in profil  e A  of Fi  gure 4.6a  (of  CRAM v.5).  

B  
 AA  has  at l  east  two benches  or  breaks in slope above the middl  e area or  bottom 

 zone of  the AA,  but  these benches and sl  opes mostl  y l  ack  abundant micro-
 topographic reli  ef.  The AA  resembles profil  e B (Fig 4.6a).  

 C 
 AA l  acks  any obvi  ous  break in slope or   bench, and i  s  best characteri  zed has a single 

sl  ope that  has  at l  east  a moderate amount  of mi  cro-topographic complexi  ty,  as 
illustrated in profil  e C (Fig 4.6a).  

 D  AA  has a si  ngle,  uniform slope with little or  no mi  cro-topographic complexi  ty,  as 
illustrated in profil  e D (Fig 4.6a).  

 
  

  
Table A-10b 

Rating of Topographic Complexity for all Riverine Wetlands Rating Alternative States 

Rating   Alternative States 

A  

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  
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 4.6c  (of  CRAM v.5).  

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

 C 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 4.6c  (of  CRAM v.5).  

 D 

AA  as  viewed along a typical  cross-section lacks  any  obvious  break  in slope or  
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 4.6c  (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  ≥  12  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  ≥ 11  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 hi  gh degree of plan-vi  ew interspersion  
B   AA  has  a moderate degree of plan-vi  ew interspersion  

 C  AA  has a l  ow  degree of plan-view  interspersi  on 
 D  AA  has essentiall  y no plan-vi  ew interspersi  on 

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 

A   More than 50%  of  the vegetated area of  the AA  supports abundant  overl  ap of  plant 
l  ayers (see Fi  gure 4.11 of  CRAM  v.5). 

B   More than 50%  of  the area supports  at l  east moderate overl  ap of  plant l  ayers. 

 C  25%–50%  of  the vegetated AA  supports  at l  east moderate overl  ap of  plant l  ayers,  or 
 three plant l  ayers are wel  l represented i  n the AA  but there i  s little to no overl  ap. 

 D  Less  than 25%  of the vegetated   AA supports  moderate overl  ap of  plant l  ayers, or  two  
l  ayers are wel  l represented with little overl  ap, or   AA i  s sparsel  y vegetated overall  . 
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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 

A  
 Most  of  the vegetated plain of the   AA  has  a dense canopy  of living vegetati  on or 

entrained li  tter  or detri  tus forming a “ceili  ng”  of  cover  10–20 cm above the wetland 
 surface that  shades the surface and can provi  de abundant  cover  for wildli  fe. 

B  

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.  

 C 
 Less  than half  of  the vegetated plain of  the AA  has  a dense canopy  of vegetati  on or 

entrained li  tter  AND the ceiling i  t  forms i  s much l  ess than 10–20 cm  above the 
 ground surface. 

 D  Most  of  the AA lacks   a dense canopy  of living vegetation   or entrained li  tter  or detri  tus. 
Note: See Figure 4.12 of CRAM v.5.    
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APPENDIX B 
Baseline CRAM Metric Scores – Riverine AAs 



 

 



 
   

   
   

 

 

 

APPENDIX B 
CRAM Metric Scores – Impact AAs 

RIV-01  RIV-02  RIV-03  RIV-04  RIV-05  RIV-06  RIV-07  RIV-08  
Assessment  Area Size (acres)   1.96  1.81  1.79  2.21  1.47  1.41  0.41  0.33 

Buffer & Landscape Context  
Landscape Connectivi  ty  12  12  12  12  12  12  12  3 

Percent  AA  with Buffer  12 12 12 12  12 12 12  12  
Average Buffer  Width  12 12  6  9 12 12 12 12  

 Buffer Condition   6  6  6  3  9  9  9  9 
Raw Score   20.5  20.5  19.1  17.6  22.4  22.4  22.4  13.4 

 Final Score  85.4  85.4  79.8  73.3  93.4  93.4  93.4  55.9 
 Hydrology  

 Water Source   6  6  6  6  6  6  6  6 
Hydroperiod/Stability   6  9  9  9  12  12  6  9 

 Hydrologic Connectivity   6  6  6  6  12  12  12  12 
Raw Score   18.0  21.0  21.0  21.0  30.0  30.0  24.0  27.0 

 Final Score  50.0  58.4  58.4  58.4  83.4  83.4  66.7  75.0 
Physical Structure  

Patch Richness   3  3  3  3  3  3  3  3 
 Topographic Complexity   3  6  3  3  6  6  6  6 

Raw Score   6.0  9.0  6.0  6.0  9.0  9.0  9.0  9.0 
 Final Score  25.0  37.5  25.0  25.0  37.5  37.5  37.5  37.5 

Bi  otic Structure 
 Number  of Pl  ant Layers   6  9  6  9  6  6  6  6 

Co-Domi  nant Species   3  3  3  3  3  3  3  3 
 Percent Invasion   3  3  3  3  3  3  3  6 

 Plant Community Metric  4.0  5.0  4.0  5.0  4.0  4.0  4.0  5.0 
Interspersion/Zonati  on  6  6  6  3  3  3  3  6 
Verti  cal Structure   3  6  3  12  6  3  9  3 

Raw Score   13.0  17.0  13.0  20.0  13.0  10.0  16.0  14.0 
 Final Score  36.2  47.3  36.2  55.6  36.2  27.8  44.5  38.9 

 Overall AA Score   48  57  50  54  62  60  60  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 Si  ze (acres)  4.94  4.94  4.94  4.94 

Buffer & Landscape Context  
Landscape Connectivi  ty  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   17.5  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  37.5  25.0  37.5  25.0 

Bi  otic Structure  
 Number  of Pl  ant Layers   6  6  6  6 

Co-Domi  nant Species   3  3  3  3 
 Percent Invasion   3  3  3  12 

 Plant Community Metric  4.0  4.0  4.0  7.0 
Interspersion/Zonati  on  6  6  12  9 
Verti  cal 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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Basic Information Sheet: Perennial Depressional Wetlands 

Your Name: A-1"'17'1 ~ l"IU ~ ';-.rn.J <JilllA,> 
Assessment Area Name: t-. 1_ -
Assessment No. l IDate (m/d/y) I R I f >< IJ I 

Assessment Team Members for This AA 

A~w t'ib\jt) SN cvP+1. 

AA Category: 

o Resroration o 1vlitigation o Impacted ~ Other 

Which best describes the type of depressional wetland? 

D freshwater marsh o al kaline marsh o alkali flat o other (specify): 

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

o ponded/inundated lil saturated soil, but no surface watet D dry 

What is the apparent hydrologic regime of the wetland? 

Lot1g,-d11ratio11 depressioual wetlands nre defined as supporting surface water for> 9 months of the yenr 
(in> 5 out of lO years.) 1Vfedim11-d111-atio11 depressional wetlands are defmed as supporting surface water 
for between 4 and 9 months of the year. Sbott-dm-ation wetlands possess surface water between 2 
weeks and 4 months of tl1e year. 

D long-duration !il medium-duration o short-duration 

Does your wetland connect with the floodplain of a nearby stream? ~yes o no 

Is the topographic basin of the wetland ~&:,tinct or D inwstinct ? 

An i11disti11ct, such as vernal pool complexes and large wet meadows, which may be intricately interspersed 
witb uplands or seemingly homogeneous over vc1y large areas, topographic basin is one that lacks 
obvious boun&1ries between wetland and upland. Examples of such featutcs ate seasonal, depressional 
wetlands in very low-gradient landscapes. 



Photo Identification Numbers and Description: 
Photo ID 

No. 
Description Latitude Longitude Datum 

1 I -, - tJ N orth 
2 I 1-S South
3 
4 

\ 1-/: 
1 I - 1/..J 

East 
West 

5 
6 

Comments: 
c...e.r...\<:..r 2>~?vtk<; -k~ ~ 

2 



Scoring Sheet: Perennial Depressional Wetlands 

AA Name: l - l (m/d/y) I&?> I t~ I ~t 
Attributes and Metrics Scores Comments 

Buffer and Landscape Context 
Landscape Connectivity (D) 

B'!{far s11b111etricA: 
Percent ofAA JJ1ith B,(ffer 
Biffer Sl(btll(Jtric B: 
Average Biffer l'Pidth A 
Biffer s11b111etric C 
B11ffer Co11ditio11 C 

D + [ C x (r\ x B)" I '' = Attribute Score1-----1----,1It¥J,f' ~ --=-"""',..... Fina l Attribute Score = 
(Raw Score/24) LOO 

Raw Final 

Hydroloe-v f7 ,7 -,n ~ 
( .-Water Source 

H vdroperiocl or Channel Stability fi . 
Hydrologic Connectivity g 

Raw Final
{~ !--;,~,.,-,•.; .£Pl Co1.;~~ ~ 

Final Attribute Scdre = ~ ~ 
(Raw Score/36) 100 ~ 

Attdbute Score t---..,,.....-r-- --1 
.,~ 4~ 

Physical Structure L Z, <f -. , "' 7 
Structural Patch Richness ( 
Topographic Complexity D 

Raw FinalAttribute Scorei---..----r------t
0-, .4J<o 

Fimd 1\ttribute Score = 
(Raw Score/ 2-1) 100 

B iotic Structu re 
Plant Co1111111111ity mbmetric A: c_ 
N11111berof Plant Layers 
Plant Co1111111111i(y s"b111ehic B: 
N11111ber ofCo-do111ina11t species 
Plant Co1111m11u"tJ s11b111etric C 
Percent Invasion 

Plant Community Metric 
(average ofs11b111etrics A-C) 4-

J lo rizontal Interspersion and Zonation C 
Vertical Biotic Structure C 

Raw FinalAttribute Seoret-----,.--t-----,---,---i\ Co .4") 

("'\$a{__ o.-) i-1'( ~ \\~ iY 
Final Attribute Score = 

(Raw Scorc/36)'!00 

Overall AA Score L"X~~ 
·I'\.~ -

Average o f Final Attribute 
Scores 
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Identify Wetland Type 
Figure 3.2: Flowchart to determine wetland type and sub-type. 

Confined 
Riverine 

No 

Valley width is at least 
twice channel width? 

Riverine 

Occurs on slope or 
base of slope 

Slope 

\' egetation a<lapte<l to 
seasonal drying? 

Yes 

1•:vi<lence of extreme pl I or 
salinity with vascular 

vegetation only on pcritnctcr 
of seasonal wet area? 

No 

I •lorn characterized by \ 'ernal 
Pool specialists 

Is hydrology fully orNo partially tidal for at least 1 Yes 
tnonth during n1ost years? 

Yes 

Flow-through system with channelized 
flow between distinct inlet an<l outlet? 

ST},RT 
Flow-through system with channelized 
flow between distinct inlet and outlet? 

No 

Yes Groundwater is primary 

Yes 

'No 

Yes 

\vatcr source? 

No 

Prone to seasonal 
drying under natural 
hydrologic re1,>ime? 

No 

1\ssociated with lcntic 
water bo<ly (>8 ha. and 

2m. deep) 

No 

Dcpressional 

Vernal Pools 
;\!any pools hydrolo,L,>ically 

intcrcc>nncctcd 

Marine 
not appropriate for CRAM 

No 

Evidence of strong 
freshwater influence? 

ls hydrology tidal at least 11 
1nonths 1nost years? 

No Yes 

Seasonal 
I•'.stuarinc 

Foreshore and Channel 
banks dominated by salt-

tolerant plants? 

Vernal Pool System lndivi<lual Vernal Pool 
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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 seeps), depressional wetlands depend more on 
precipitation than groundwater as their water source. 
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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 riverine 
entrenchment, confinetnent, 
degradation, aggradation, 
slope, or bed form 

major channel confluences 

water falls 

open water areas more than 
50 rn wide on average or 
broader than the wetland 

transitions between wetland 
types 

foreshores, backshores and 
uplands at least 5 m wide 

weirs, culverts, da1ns, 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 water areas more 
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, berms, levees
and other flow
control structures 

Table 3.6: Examples offeatures that should 1wtbe 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 
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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.l 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 

Confined and Non-
confined 

Recommended length lS 10x average bankfull channel width; 
maximum length is 200 m; minimum length is 100 m. 
AA should extend laterally (landward) from the bank.full contour 
to encompass all the vegetation (trees, shrubs vmes, etc) that 
probably provide woody debris, leaves, insects, etc. to the channel 
and its floodplain (Figure 3.4); minimum width is 2 m. 

Lacustrine 
I'viaximum size is 2.25 ha (about 150 m x 150 m, but shape can 
vary); minimum size is 0.5 ha (about 75 m x 75 m). 

Playa 
Maximum size is 2.25 ha (about 150 m x 150 m, but shape can 
vary); minimum size is 0.5 ha (about 75 m x 75 m). 

Estuarine 

Perennial Saline 

Perennial 
Non-saline 

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). 

Seasonal 
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Attribute 1: Buffer and Landscape Context 

Landscape Connectivity 
Definition: The landscape connectivity of an Assessment 1-\rea is assessed in terms of its spacial 
association with other areas ofaquatic resources, such as other wetlands, lakes, streams, etc. lt is 
assumed that wetlands close to each other have a greater potential to interact ecologically and 
hydrologically, and that such interactions are genetally beneficial. 

For alJ wetlands except tivetine: On digital or hardcopy site imagery, draw a straight line 
extending 500 m from the AA boundary in each of the fout cardinal compass directions. 
,\long each transect line, estimate the percentage of rhe segment that passes through wetland 
or aqua Lie habitat of nny kind, inclucUng open water. Use the worksheet below to recon.l these 
estimates. 

Worksheet for Landscape Connectivity Metric for AJl Wetlands Except Riverine 

Perceutage ofTransect Lines that Contains 
Wetland Habitat of Any Kind 

Segment Direction Percentage ofTransect Length 
That is Wetland 

North 
South 
East 
West 

Average Percentage of Transect Length 
That Is Wetland 

Table 4.1: Rating for Landscape Connectivity fot aU wetlands except Riverine. 

Ratini? Alternative States 

A An average of76 -100 % of the transects is wetland habitat of any kind. 

B An average of51 - 75 % of the transects is wetland habitat of any kind. 

C An avernge of26 - 50 % of the transects is wetland habitat ofany kind. 

D An average of0 - 25 % of the transects is wetland habitat ofany kind. 
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Percent ofAA with Buffet 

Definition: The buffer is the area adjoining the Ar\ rhat 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. 

To be considered as buffer, a suitable land cover type must be at least 5 m wide and extend along the 
perimeter of the iv\ for at least 5 m. The maximum width of the buffer is 250 m. At dista11ces beyond 
250 m from the iv\, the buffet becomes part of the landscape context of the AA. 

Any area of o en water at least 30 m wide that is a(loinin the .A.A, such as a lake, large river, ot lat e 
slough, ls not considered in the assessment of the buffer. Such open water is considere to be neutral, 
neither part of the wetland nor part of the buffer. There are three reasons for excluding large areas of 
open water (i.e., more than 30 m wide) from r\ssessment 1\reas and their buffers. First, assessments of 
buffer extent and buffer width are inflated by including open water as a part of the buffer. Second, 
while there may be positive correlations between wetland stressors and the quality of open water, 
quantifying water quality generally requites laboratoty analyses beyond the scope of rapid assessment. 
Third, open water can be a direct source of stress (i.e., water pollution, waves, boat wakes) or an 
indirect source of stress (i.e., promotes human visitation, encourages intensive use by livestock looking 
for water, provides dispersal for non-native plant species), ot it can be a source of benefits to a wetland 
(e.g., nutrients, propagules of native plant species, water that is essential to maintain wetland 
hydroperiods, etc.). However, any area of o Jen water at least 30 m wide that is within 250 m of the AA 
but is not adjoining the r. is considered part o 

In the example below (Figure 4.2), most of the area around the AA (outlined in white) consists of non-
buffet land cover types. The A.A adjoins a major roadway, parking lot, and other development that is a 
non-buffer land cover type. There is a nearby wetland but it is separated from the AA by a major 
roadway and is not considered buffer. The open water area is neutral and not considered in the 
estimation of the percentage of the AA perimeter that has buffer. Tn this example, the on ly areas that 
would be considered buffet is the area labeled "Upland Buffer". 

Upl,11,d lluft,·r 
Oc,\·dopm<.·1~r 
( lf><:n W .ttcr 

~ \s:.;:t:"~:>mcnt . \ rt·a 

I fighway or Park111g l ,<>t 

Uchc'>' We tlaud 

rigure 4.2: Diagram of buffer and non-buffer land 
cover types. 
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Table 4.4: Guidelines for identifying wetland buffers and breaks in buffers. 

Examples ofLand 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 :-\.J\ ot its buffer. 

D 
D 
D 

D 

D 

0 

D 

D 

D 

D 

D 

D 

bike triuls 

dLy-land fartni.ng areas 

foot trails 

horse trails 

links or tnrget golf courses 

natural upland habitats 

nature or wildland parks 

open range land 

railroads 

roads not hazardous to wildlife 

Swales and ditches 

vegetated levees 

O

O

O

D

O

O

D

D

D

D

D

O

O

commercial developments 

fences that interfere with the movements ofwildlife 

intensive agriculture (row crops, orchards and vineyards 
lacking ground cover and other B.MPs) 

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

lawns 

parking lots 

horse paddocks, feedlots, tw·key ranches, etc. 

residential areas 

sound walls 

sports fields 

traditional golf courses 

urbanized parks with active recreation 

pedestrian/bike trails (i.e., nearly constant traffic) 

Table 4.5: Rating for Percent ofAA w ith Buffer. 

Rating Alternative States 
(not including open-water areas) 

A Buffer is 75 - 100% ofAA perimeter. 

B Buffer is 50-74% ofAA perimeter. 

C Buffer is 25 - 49% ofAA perimeter. 

D Buffer is O - 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. 

Step 1 
Identify areas in which open water is directly adjacent to 
the AA, with no vegetated intertidal or upland area 111 

between. These areas are excluded from buffer calculations. 

Step 2 

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

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

Step 4 
Estimate the average buffer width. Record this width on
the worksheet below. 
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Figure 4.3: Examples of the method used to estimate Buffer Width. Note that the width is based on the 
lengths of eight lines A-H that extend at regular intervals though the buffer areas, whether 
only a small part of the 250 m zone around the At\ is buffer (.A) or all of the zone around 
the AA is buffer (B). 

Worksheet for calculating average buffer width ofAA 

Line Buffer Width m 

A 

B 

C 

D 

E 

F 

G 

H 

Average Buffer 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 
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 1S dominated by native vegetation, has undisturbed soils, and 1S 

apparently subject to little or no human visitation. 

B 
Buffer for _A,\ 1S characterized by an intermediate mL'{ of native and non-native 
vegetation, but mostly undisturbed soils and is apparently subject to little or no human 
visitation. 

C 
Buffer for AA is characterized by substantial amounts of non-native vegetation AND 
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/or 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 1\.rea. \v'ater 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 Ar\.. Natural, direct sources include rainfall, ground water discharge, and 
flooding of the A_r\. 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., 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 Source. 

Rating Alternative States 

A 

Freshwater sources that affect the d1y season condition of the AA, such as its 
flow characteristics, hydroperiod, or salinity regune, are precipitation, 
groundwater, and/or natural runoff, or natural flow from an adjacent freshwater 
body, or the _r\__r\ naturally lacks water in the dry season. 'I'here is no indication 
that dry season conditions are substantially controlled by artificial water sources. 

B 

Freshwater sources that affect the d1y 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 agricult11rnl 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 _r\A. 

C 

Freshwater sources that affect the dry season conditions of the 1\J\ 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 
i1mnediate 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 !mown diversions of water or other withdrawals 
directly from the £L"1., its encompassing wetland, or from its drainage basin. 

D 

Natural, freshwater sources that affect the dry season conditions of the 1\J\ 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. 

15 



Hydroperiod or Channel Stability 
Definition: I Iydroperiod 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 

D 

D 

D 

D 

D 

D 

D 

Upstream spring boxes 
Impoundments 
Pumps, diversions, ditching that 
move water iJ1to the wetland 

Evidence of aquatic wildlife 
mortality 
Encroachment of terrestrial 
vegetation 
Stress or mortality of hydrophyres 
Compressed or reduced plant 
zonation 

Increased Extent and Duration of Inundation or Saturation 

D D 

D 

D  D 

D 

Berms 
Dikes 
Pumps, diversions, ditching that
move water into the wetland 

Late-season vitality of annual 
vegetation 
Recently drowned riparian vegetation 
Extensive fine-grain deposits 
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Depression.al, 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 4.11 b provide narratives for rating Hydroperiod for depressional, lacustrine, 
and seep and spring wetlands. 

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

Rating 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. 

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

C 

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. 

OR 

The filling or inundation patterns in the i-\A. are of substantially lower magnihide or 
duration than would be expected under natural conditions, but thereafter, the AA is 
subject to natural clrawdown or drying. 

D Both the inundation and clrawdown of the Ar\ deviate from nahiral 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, 
or 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 connect1v1ty 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 4.15c: 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. 

B 

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 1nay exceed the 
obstructions, but drainage back to the wetland is obstructed. 

C 

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°/4, of the wetland that 
contains the ,\A. flood flows may exceed the obstructions, but drainage 
back to the wetland is obstructed. 

D 

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 mounds and hurrOJvs. Ivfany 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 11ndermt hanks 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 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. 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. 

ConcentJic 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 ia111s. A debris jam is an accumulation of drift wood and other flotage across a channel that 
partially or completely obstructs surface water flow. 

Hummocks or sediment motmds. 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). 1\n 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. 

lvlacroalgae 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-vegetatedflats (sancfflats, 111t1dflats, gravel_flats, etc.). 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 is not as obviously sorted by size or texture. 

Pannes orpools 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 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 pri1nary 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 (Ar\) are regarded as secondary channels. 

Shel{fish 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 vegetation. Submerged vegetation consists of aquatic macrophytes such as Elodea 
canadensis (common elodea), and Zostera ma1i11a (eelgrass) 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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SJJJales 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 crenulated 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. 

Wrackltite or org,anic debris in channel or onfloodplaill. \v'rack 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 A1J Wetland Types, Except Vernal Pool Systems 

Circle each type of patch that is observed in the AA and enter the total nurnbet of 
observed patches in Table 4.16 below. In the case of riverine we tlands, their status as 
confined or non-confined must first be determined (see section 3.2.2.1). 

STRUCTURAL PATCH TYPE 
(check for presence) 
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Minimum Patch Size 3 m2   3 rn 2 3 nl 3 m2 1 m 2 3 m2 lm2 3 2tn

Secondary channels on floodplains or along 
shorelines 

'[ 0 l 0 1 1 0 1 

Swales on floodp lain or along shoreline I 0 0 1 1 ~J) 1 l 
Pannes or pools on floodplain 1 0 t 0 1 l l ) l 1 

Vegetated islands (mostly above high-water) l 0 0 1 0 0 l 1 
Pools or depressions in channels 

(wet 01· dt}' channels ) 1 l l 0 0 0 0 0 

Riffles or rapids (wet channel) 
or planar be<l (dry channel) l 1 0 0 0 0 0 0 

Non-vegeta ted flats or bare ground 
(sandflats, mudflats, gravel flats, etc.) 0 0 ·1 1 l CD l 'I 

Point bars and in-channel bars 1 1 l 0 0 0 0 0 
Debris jams 1 l 1 0 0 J 0 0 

Abundant wrncl<line or organic debtis in 
channel, on floodplain, or across depressional 

wetland plain 
l 1 1 1 () 1 () () 

Plant hummocks and/or sediment mounds l l I 1 l 1 1 l 
Bank slwnps or undercut banks in channels or 

alon_g shoreline 1 1 t 1 0 1 0 0 
Variegated, convoluted, or crenulated foreshore 
(instead of broadly arcuate or mostly straieht) I I 0 l 0 l 0 0 

I\.nin,al mounds and burrows 0 0 1 1 l 0 l l 
Standing snags (at least 3 m tall) l l l 1 l l 0 0 

Filamentous macroalgae or algal mats 1 l 1 1 l (1) 1 l 
Shellfish beds 0 0 l 0 0 l 0 0 

Concentric ot parallel high water marks 0 0 0 1 l (0 l l 
Soil cracks 0 0 1 1 0 U) I I  

Cobble and/or Boulders 1 l () 0 1 1 l 0 
Submerged vegetation 1 () 1 1 0 l 0 0 

Total Possible 16 11 13 13 10 [6 10 lll 
No. Observed Patch Types 

(enter hete and use in Table 4.16 below) ~ 
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Table 4.16: Rating of Structural Patch Richness (based on results from worksheets). 

Rating 

Confined Riverine, 
Playas, 

Springs & Seeps, 
Individual Vernal Pools 

Vernal ,Pool
Systems and 
Depressional 

Estuarine

Non-
confined

;-RiY~,i;i~~L '·'-~

)Lacustrine 

A ~8 ;?; 11 ~ 11 ~ 12 

B 6-7 8-10 8-10 9 -11 

C 4-5 5-7 6-7 
/,:::~------..,1 

/' 6-8 

D ::S 3 ~4 <-_'.) ::S 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 indicators of Macro- and Micro-topographic Complexity 
£or eac h wetland type. 

Type Examples of Topographic Features 

Depressional 
and Playas 

pools, islands, bars, mounds or hummocks, variegated 
shorelines, soil cracks, partially buried debris, plant 
hummocks, livestock tracks 

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

Lacustrine islands, bars, boulders, cliffs, benches, variegated shorelines, cobble, 
boulders, partially buried debris, plant hummocks 

Riverine pools, runs, glides, pits, ponds, hummocks, bars, debris jams, 
cobble, boulders, slump blocks, tree-fall holes, plant hummocks 

Slope Wetlands pools, runnels, plant hummocks, burrows, plant hummocks, 
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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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. 

A 

B 

C 

D 

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

Rating 
Alternative States 

(based on diagrams in Figure 4.6 above) 

A 

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 i\ of Figure 4.6a. 

B 
AA has at least two benches or breaks in slope above the middle area or 
bottom zone of the _AA, but these benches and slopes mostly lack abundant 
micro-topographic relief. The 1\A resembles profile B of Figure 4.6a. 

C 
AA lacks any obvious break in slope or bench, and is best characterized has a 
single slope that has at least a moderate a1nount of micro-topographic 
complexity, as illustrated in profile C of Figure 4.6a. 

D 
A},_ 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 \Vorksheets. 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 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 CRA.:tvI, a layer must cover at least 5% of the portion of the AA that is suitable for the !aye,: 
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 1'v\., 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 Lqyer: This layer includes rooted aquatic macrophytes such as Rltppia cin-hosa 
(clitchgrass), Rlmttnmlus aq11atilis (water buttercup), and PotalJlogeton folios11s (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 Lenma spp. (duckweed) and Eichhornia 
crassipes (water hyacinth) that form floating canopies. 

Shmt v·egetation. 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 
11astttttit1m-aq11aticulJl (watercress), small Isoetes ( quillworts), Distichlis spicata (saltgrass), Ja11mea 
carnosa (jaumea), Rammculusflamula (creeping buttercup), AlisJJJa spp. (water plantain), Spat;gani11111 
(burweeds), and Sagitaria spp. (arrowhead). 

1vfedimn Vegetation. This layer never exceeds 75 cm in height. It commonly includes emergent 
vegetation such Salicornia vi,;ginica (pickleweed), Attiplex spp. (saltbush), rushes (]11nms spp.), and 
Rlm1ex crispt1s (curly dock). 

Tall Vegetation. This layer never exceeds l.5 min height. It usually includes the tallest emergent 
vegetation and the larger shrubs. Examples include 1ypha latifolia (broad-leaved cattail), Scitp11s 
califomiclls (bulrush), futbus ursi1111s (California blackberry), and BacchatispilHmis (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), Popul11s fremontii (Fremont cottonwood), 
A/nus mbra (red alder), Sam/mew mexicanus (Blue elderberry), and Co~yhts californims (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. 

26 



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 % 2: 5 % 

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

It counts as a layer. 

Step 2: Determine the co-dominant plant species in each 
layer. For each layer, identify the species that represent at least 
l 0°,/4i of the total area of plant cover. 

It is not a "dominant" 
species, and is no longer It is a "dominant" species. 
considered in the analysis. 

L 
Step 3: Determine invasive status of co-dominant plant 
species. For each plant layer, use the list of 111vasive species 
(Appendix IV) or local expertise to identify each co-dominant 
species that is invasive. eCIL-\.1\I 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 Very 

Tall 

Perennial Saline 
Estuarine 

On \vater 
Surface <0.3m 0.3-0.75 m 0.75-1.5m >1.5m 

Perennial Non-saline 
Estuarine, Seasonal 

Estuarine 

On \vater 
Surface <0.3m 0.3-0.75 m 0.75 - 1.5 m >1.5m 

Lacustrine, 
Depressional and 

Non-confined 
Riverine 

On 
Water 

Surface 
<0.5m 0.5-1.5 m 1.5 - 3.0 m >3.0m 

Slope NA <0.3m 0.3-0.75 m 0.75 -1.5 m >1.5m 

Confined Riverine NA <0.5m 0.5- 1.5 m 1.5-3.0 m >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-
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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Plant Community Metric Worksheet 2 of 8: Co-dominant species richness for 
all wetland types, except Confined Riverine, Slope wetlands, Vemal Pools, and P layas 

(A dominant species represents 2:10% relative cover) 

Note: Plant species should only be counted once when calculating the Number of Co-dominant 
S,pec1es andPercent Invas1on metnc scores. 

Floating o.r Canopy-forming Invasive? Shott Invasive? 

~ ,--· ---
1 

,,..Medium.../ _ fovasive? r Tall ) Invasive? 
~-,hi~ /LAY')\ ; 'I 1'"".A-rlV"-'A' I / 12M o/Tri-l'\-IS" ~ , , .J' ( f 

Very Tall Invasive? 
Total number of co-dominant 
species for all layers combined 

(enter here and use in Table 4.19) 
I 

Percent Invasion 
(enter here and use in Table 4.19) \001 

Table 4.19: Ratings for submetrics of Plant Community Metric. 

Rating Number of Plant Layers 
Present 

Number of Co-dominant
Species Percent Invasion

Lacustrine, Oepressional and 
Non-confined Riverine Wetlands 

A 4-5 ~ 12 0 - 15% 
B 3 9 - 11 16 -30% 
C 1 -2 6-8 31-45% 
D 0 0 -5 46-100% 
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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 
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. 

Rating 
Alternative States 

(based on Figures 4.7, 4.8, and 4.10) 

A AA has a high degree of plan-view interspersion. 

B A.1~ has a moderate degree of plan-view interspersion. 

C ,\.,\ has a low degree of plan-view interspersion. 

D AA has essentially no plan-view interspersion. 

Note: \'lhen 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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Figure 4.7: Diagram of the degrees of interspersion of plant zones for Lacustrine, Depressional, Playas, 
and Slope wetlands. Hatching patterns represent plant zones (adapted from Mack 2001). Each zone 
must comprise at least 5% of the AA. 

Low Low 

Medium Medium 

High High 
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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 l\Ietrics (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 docs not pertain to V crnal 
Pools, Vernal Pool Systems, or Playas. 

Tall or Very 
Tall 

Medium 

Short 

Tall or Very 
Tall C 

Medium C 

CShort 
)( 

,\bun<lant vertical overlap involves Moderate vertical overlap involves 
three overlapping plant layers. two overlapping plant layers 

Figure 4.11: Schematic diagrams of vertical interspersion of plant layers for 
Riverine rL-\.s and for Depressional and Lacustrinc 1\.As 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 

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

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. 

D 
Less than 25% of the vegetated AA supports moderate overlap of plant 
layers, or two layers arc well represented with little overlap, or r\.A is 
sparsely vegetated overall. 
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I 
V 

/ 

l•'.rncrgcnt I1:mcrgcnt 
i\fonocots ,,·ith i\fonocots without 

c:anop~· Canor" 

Emergent l)icots 
without Canopy or 

I •:ntraincd ] ,ittcr 

Emergent Dicots 
\\'ith (~;mopy and 
I ~ntrnincd I,ittcr 

Figure 4.12: Schematic diagrams of 
plant canopies and entrained litter used 
to assess Vertical Biotic Structure in all 
Estuarine wetlands, or in Depressional 
and Lacustrine wetlands dominated by 
emergent monocots or lacking Tall and 
Very Tall plant layers. 

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

Rating Alternative States 

A 

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. 

B 

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. 

C 
Less than half of the vegetated plain of the AA has a dense canopy of 
vegetation or entrained litter 1\ND 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. 
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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 CR-1\IvI 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 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 \'vorksheet. 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 
J\1\. lvfore distant stressors that have obvious, direct, controlling influences on the 1\A can also be 
noted. 

Table 5.1: Wetland disturbances and conversions. 
,---------..,. 

Has a major disturbance occurred at this 
wetland? Yes [~~o) 

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 

rears 

likely to affect 
site next 1-2 

vears 

depressional vernal pool vernal pool 
system 

Has this wetland been converted from 
another type? If yes, 1-hen what was the 

previous type? 

non-confined 
nvenne 

confined 
11venne 

seasonal 
estuarine 

perennial saline 
estuarine 

perennial non-
saline estuarine wet meadow 

lacustrine seep or spring plava 
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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 (POT\v', 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 (riprap, 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 
;\Iowing, grazing, excessive herbiv01y (within c\},) 

Excessive human visitai-ion 
Predation and habitat destruction by non-native vertebrates (e.g., 
Vi1y,i11ia ojJoss11111 and domes tic predators, such as feral pets) 
Tree cutting/sapling rernoval 

Removal of woody debris 
Treatment of non-native and nuisance plant species 

Pesticide application or vector control 
Biological resource extraction or stocking (fisheries, ac1uaculture) 
Excessive organic debris in matrix (for vernal pools) 
Lack of vegetation management to conserve natural resources 

I 

Lack of treatment of invasive plants adjacent to "-\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 
Urban residential 
Indus trial/ commercial 
;\Iilitary training/_\ir traffic 
Dams (or other major flow regulation or disruption) 
Drylaml farming 
Intensive row-crop agriculture "'/I 
( )rchards/ nurseries 
Commercial feedlots 
Dairies 
Ranching (enclosed livestock grazing or horse paddock or feedlot) 
Transportation corridor 
Rangeland Qivestock rangeland also managed for native vegetation) 

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

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

"\ctin'. recreation (off-road vehicles, mountain biking, hunting, fishing) 

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

Biological resource extraction (ac1uaculture, commercial fisheries) 

Comments 
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CRAM Score Guidelines 
Table 3.11: Steps to calculate attribute scores and AA scores. 

Step 1: Calculate 
Metric Score 

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

Step 2: Calculate 
raw Attribute 
Score 

For each Attribute, calculate the Raw Attribute Score as the sum of the 
numeric scores of the component J\!Ietrics, except in the following cases: 

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, us111g the following 
formula: 

[ c~,~,:::.:,,, X [ % s':_;;,;v;'h X nu'~::·~i~,h jJ~ Z::~~;,:;:,:, 
· 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 
final 1-\.ttribute 
Score 

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

Step 4: Calculate 
the AA Score 

Calculate the A_A score by averaging the Final 1-\.ttribute Scores. Round the 
average to the nearest whole integer. 
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Basic Information Sheet: Perennial Depressional Wetlands 

Your Name: ,J~~r \,)~. 
Assessment Area Name: \ LZ... 
Assessment No. I IDate (m/d/v) It>~ I l~ I \ t 

Assessment Team Members for This AA 

Aw'-{ D htx;, , c.!A.K""\~ 
( 

C/\V 
( I l I 

AA Category: 

o Restoration o J:vlitigation o ltnpactecl l!tOtlter 

Which best describes the type of depressional wetland? 

o freshwater nrnrsh o alkaline marsh o alkali flat ii other (specify) : 

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

o ponded/ inllndateJ o saturated soil, but no surface water Ii dry 

What is the apparent hydrologic regime of the wetland? 

Lot{~-d11mtio11 depressional wetlands are defined as supporting SLLrfacc water for > 9 months of the year 
(in> 5 out of 10 years.) Medi11111-d11ratio11 depressional wetlands are defined as supporting surface water 
for between-+ and 9 months of the year. Sbort-d11ratio11 wetlands possess surface water between 2 
weeks and 4 months of tl1e year. 

o long-duration It mcd.iun1.-du.ration o shorH.luration 

Does your wetland connect with the floodplain of a nearby stream? o yes il no 

Is the topographic basin of the wetland 1.9 distinct or o indistinct ? 
t\ n i11disliflct, such as vernal pool complexes and large wet meadows, wh.kh may be intricately interspersed 
with uplands or seemingly homogeneous over very large areas, topographic basin is one that lacks 
obviollS bmmdaries between wetland and uphu1d. Examples of such features are seasonal, depressional 
wetlands in ver}' low-gradient landscapes. 
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Photo Identification Numbers and Description: 
Photo ID 

No. 
Description Latitude Longitude Datum 

1 L 2._ N North 
2 L-'"1 ' South 
3 L-2 - '- East
4 L.'2- ·-Lv West 
5 
6 

Comments: 
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Scoring Sheet: Perennial Depressional Wetlands 

AA Name: L - 7-- (m/d/y) I a~ I I flJ I l\ 
Attributes and Metrics Scores Comments 

Buffer and Landscape Context A. 
Landscape Conuectivity (D) 

B11fer s11bn1etric A: 
Perce11t ofAA JJ)i/h B'!{J'tr ~ 
B'!ffor s11b111etric B: 
A verage B1iffer Width A 
Biffer s11bmetric C: 
Biffer Condition C-

Raw Enal Final r\ttribute Score = D + [ C x (.Ax B)"] •, =Attribute Score 
11)."'1 ,B~ (Raw Score/24)100 

Hydrology 
Water Source ( 

Hydropeciod or Channel Stability ?., 
Hydrologic Connectivity ~g. 

Raw Final final Attribute Score = Attribute Score -..A,_,__., A-:/X: (Raw Score/36)100 ,"~ \...· ,,,,,Physical Structure '-- z..~ 
Structural Patch Richness ~D 
Topographic Complexity (') 

Raw -final Final Attribute Score = 
Attribute Score 

/,,.,/) .'L~ (Raw Score/24)100 
Biotic Structure 

Plant Co11111111ni!J S1Jb111ehic A: 
(_Nl/f!lber qfPlant Layers 

Plant Co11111111niry sl/bmetric B: 
Nl/111ber qfCo-do111ina11t species 0 
Plant Co,mm111iry s11b111etric C: 
Percent Invasion D 

Plant Community Metric 
(average qfs1tblllehics A-C) 4 

Horizontal Interspersion and Zonation V' 
Vertical Biotic Structure ( / 

Raw 8rui.L Attribute Score 
\0 AA~ 

final Attribute Score = 
(Raw Score/36)100 

Overall AA Score ;~ ,4~_.;uAverage of Final Attribute
Scores ~ 

I 
I '\. -

&;~ 
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Identify Wetland Type 
Figure 3.2: Flowchart to determine wetland type and sub-type. 

Non-confined Confined 
Riverine Riverine 

Yes No 

\'alley width is at least 
twice channel width? 

Riverine 

Occurs on slope or 
base of slope 

Slope 

\ 'egetation adapted to 
Yesseasonal drying? 

Yes 

lividence of extreme pl l or 
salinity with ,,ascular 

vegetation only on pcrin1ctcr 
of seasonal \Vet area? 

Yes 

No No 

I<'lorn clrnrncteri;,ed by \' emal 
Pool specialists Yes 

ls hydrology fully orNo partially tidal for at least l Yes 
1nonth during 1nost years? 

Yes 

Flow-through system with channelized 
flow between distinct inlet and outlet? 

START 
Flow-through system wtrh channelized 
How between distinct inlet and outlet? 

No 

Yes Croundwater is primary 
water source? 

No 

Prone to seasonal 
drying under natural 
hydrologic regime? 

No 

,\ssociated with lcntic 
water body (>8 ha, and 

2m, deep) 

No 

Dcpressional 

Vernal Pools 
lllany pools hydrologically 

intcrconncctc(l 

Marine 
not appropriate for CRAM 

No 

Evidence of strong 
freshwater influence? 

ls hydrology tidal at least 1 I 
tnonths tnost years? 

No Yes 

Seasonal 
J,:stuarinc 

Foreshore and Channel 
banks dominated by salt-

tolemnr plants? 

Vernal Pool System Individual V crnal Pool 
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3.2.2.2 Depressional \'vetlands 
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 seeps), depressional wetlands depend more on 
precipitation than groundwater as their water source. 
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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 riverine 
entrenchment, confinement, 
degradation, aggradation, 
slope, or bed form 

major channel confluences 

water falls 

open water areas more than 
50 m wide on average or 
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 water areas more 
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, berms, levees 
and other flow 
control structures 

Table 3.6: Examples of features that should 110t 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 othe1wise 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 
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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 arc no size limits (sec Section 3.5.G and Table 3.8). 

Vernal Pool System There are no size limits (see Section 3.5.G 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-
confined 

Recommended length 1S 10x average bankfull channel width; 
maximum length is 200 m; minimum length is 100 m. 
1-\_,,-\ should extend laterally (landward) from the bankfull contour 
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. 

Lacustrine 
I\faximum size is 2.25 ha (about 150 m x 150 m, but shape can 
vary); minimum size is 0.5 ha (about 75 m x 75 m). 

Playa 
Maximum size is 2.25 ha (about 150 m x 150 m, but shape can 
vary); minimum size is 0.5 ha (about 75 m x 75 m). 

Estuarine 

Perennial Saline 

Perennial 
Non-saline 

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 
O.l ha (about 30 m x 30 m). 

Seasonal 
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Attribute 1: Buffer and Landscape Context 

Landscape Connectivity 

Definition: The landscape connectivity of nn Assessment , \tea is assessed in terms of its spati,11 
association with other meas of aquatic res0Ltrces, such as othet wet.lands, lakes, streams, etc. IL is 
assumed that wetlands dose to each other have a greater potentinl to internet ecologicaUy and 
hydtologicall)', an<l that such interactions are genernlly beneficial. 

For all wetlands except rivednc: On digital or hardcopy site imagery, draw a s traight line 
extending 500 m from rhe AA boundat)' in each of the four cardinal compass clii:ections. 
Along each transect line, eslimate rhe percentage of the segment that passes through wetlanJ 
or aquatic 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 Transect Lines that Contains 
Wetland Habitat of Any Kind 

Segment Direction Percentage ofTransect Length 
That is Wetland 

North tc90 
South q.-r.. 
East ,BO 

,eo 
9'Cf t>lo 

West 
Average Percentage ofTransect Lcngt11 

That Is Wetland 

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

Ratina Alternative States 

A An average of76 -100 % of the transects is wetland habitat ofany kind. 

B 1\11 average of51- 75 % of the transects is wetland habitat ofany kind. 

C .An average of26 - 50 % of the transects is wetland habitat ofany kind. 

D t\n a\retage of0 - 25 % of the transects is wetland habitat of any kind. 
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Percent ofAA with Buffer 

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 chat would severely detracr from its ability to entrap 
contaminants, discourage forays into the AI\ by people and non-native predators, or otherwise ptotect 
the AA from stress and disturbance. 

To be considered as buffer, a suit::1ble land cover type must be at least 5 m wide and extend along the 
perimeter of 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 buffer becomes part of the landscape co11text of the Ar\. 

Any area of open water at least 30 m wide that is adjoining I.he AA, such as a lake, large river, or large 
slough, is not considered in the assessment of the buffer. Such open water is considered to be neutral, 
neither part of the wetland nor part of the buffer. There ate three reasons for excluding large areas of 
open water (i.e., mote than 30 m wide) from Assessment Areas and their buffers. First, assessments of 
buffer extent and buffer width are inflated by including open water as a part of the buffer. Second, 
while there mar be positive correlations between wetland stressots and the quality of open water, 
c1uaotifying watet quality genera lly requires laboratory analyses beyond the scope of tapid assessment. 
Third, open water can be a direct source of :;tress (i.e., water pollution, waves, boat wakes) or an 
indirect source of stress (i.e ., promotes human visitation, encourages intens ive use by livestock looking 
for water, provides dispetsal fot non-native plant species), or it can be a soutee of benefits to a wetland 
(e.g., nutrients, propagules of native plant species, water that is essential to maintain wetland 
hydropcriods, etc.). However, any area of open water at least 30 m wide that is wirh in 250 tn of the AA 
but is not adjoining the AA is considered part of the buffer. 

1n the example below (Figure 4.2), most of the area around cl1e AA (outlined in white) consists of non-
buffer land cover types. The AA adjoins a major toadway, parking lot, and other developme11t that is a 
non-buffer land cover type. There is a nearby wetland but it is sepaL-ated from tbe AA by a major 
roadway and is not considered buffer. The open water area is neutral and not considered in the 
estimation of the percentage of the AA perimeter that has buffer. In this example, the only areas that 
would be considered btiffer is the area labeled "Upland Buffer". 

Ut>lan,I 111,ff<>r 
Dc,·<.'lnp,11(•11t 

()p<'uWott·,· 
~ , \ -:;:-t.':-:!-1 Ol'Til \ 1'\.~:t 

11,.~lm".ly o t P:Mk11~ l,rn 

<>th,•,· \Vctlntul 

Figure 4.2: Diagram of buffer and non-buffer land 
covet types. 
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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_.,\_,\. are not included in the 
assessment of the,~\. or its buffer. 

D 

D 

D 

IJ 

D 
[] 

[] 

D 
I] 

D 

D 

D 

bike trails 

dry-land farming areas 

foot trails 

horse trails 

links or target golf courses 

natural upland habitats 

nature or wildlancl parks 

open range land 

railroads 

roads not hazardous to wildlife 

swales and ditches 

vegetated levees 

D

[]

D

D

D

D

D

D

D

D

D

D

D

commercial developments 

fences that interfere with the movements of wildlife 

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

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

lawns 

parking lots 

horse paddocks, feedlots, turkey ranches, etc. 

residential areas 

sound walls 

sports fields 

traditional golf courses 

urbanized parks with active recreation 

pedestrian/bike trails (i.e., nearly constant traffic) 

Table 4.5: Rating for Percent of AA with Buffer. 

Rating 
Alternative States 

(not including open-water areas) 

A Buffer is 75 - 100% of A1\. perimeter. 

B Buffer is SO - 74% of AA perimeter. 

C Buffer is 25 - 49% of AA perimeter. 

D Buffer is O - 24% of AA perimeter. 
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Average Buffer Width 

Definition: The average width of the buffer adjoining the 1\1\ 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. 

Step 1 
Identify areas in which open water is directly adjacent to 
the 1\1\, with no vegetated intertidal or upland area 111 

between. These areas are excluded from buffer calculations. 

Step 2 

Draw straight lines 250 m in length perpendicular to the 
AA through the buffer area at regular intervals along the 
portion of the perimeter of the A1\ that has a buffer. For
one-sided r1ver111e A1\s, draw four lines; for all other 
wetland types, draw eight lines (see Figures 4.3 and 4.4 
below). 

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

Step 4 Estimate the average buffer width. Record this width on
the worksheet below. 
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( 1p..;n \'Cu,:r 

t ·ph ml Hutt,·r 
l),•,·dop1nc1,, 

\,.'\ \ :t-ec-<;<lllCI\I \«::i 
I l1~hw.w n, P,u·ku1}'. L.o, 

.J <) 1hcr \\·l'1l.u11I 

Figure 4.3: Examples of the method used to estimate Buffer Width. Note that the width is based on the 
lengths of eight lines A-I-I 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 
the Ac\ is buffer (B). 

Worksheet for calculating average buffer width ofAA 

Line Buffer Width (m) 

A 

B 

C 

D 

E 

F 

G 

H 

Average Buffer Width 

--z..s--o 
-z_q-0 
"ZJiD 
2-'50 
z \~ 
Z'3'<.) 

2-e:5D 
7~'30 
z.~ 

( 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 
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 lS dominated by native vegetation, has undish1rbed soils, and lS

apparently subject to little or no human visitation. 

B 
Buffer for 1\_A lS characterized by an intermediate mL'i: of native and non-native 
vegetation, but mostly undisturbed soils and is apparently subject to little or no human 
visitation. 

C 
Buffer for AA is characterized by substantial amounts of non-native vegetation AND 
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
dish1rbed soils, and/or there is evidence of very intense human visitation. 
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Attribute 2: Hydrology 

Water Source 
Definition: \'v'ater Sources directly affect the extent, duration, and frequency of saturated or ponded 
conditions within an Assessment 1\.rea. \Xlater Sources include the kinds of direct inputs of water into 
the A1\ 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 A1\. 

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 _t\.1\. 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 J\.1\. (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 (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 Source. 

Rating Alternative States 

A 

Freshwater sources that affect the dry season condition of the 1'v-\, such as its 
flow characteristics, hydroperiod, or salinity regime, arc prcctpttation, 
groundwater, and/or natural runoff, or natural flow from an adjacent freshwater 
body, or the ,\.A. naturally lacks water in the dry season. There is no indication 
that dry season conditions are substantially controlled by artificial water sources. 

B 

Freshwater sources that affect the drr season condition of the 1'v-\ 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 l= 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. 

C 

Freshwater sources that affect the dry season conditions of the ,'v-\ 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 A_,_--\_ 

OR 

Freshwater sources that affect the d1y season conditions of the AA are 
substantially controlled by !mown diversions of water or other withdrawals 
directly from the A,\, its encompassing wetland, or from its drainage basin. 

D 

Natural, freshwater sources that affect the dry season conditions of the A,\ 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 or Saturation 

D 

D 
D 
D 

D 

D 
D 

D D 
D 
D D 

D 

Upstream spring boxes 
Impoundments 
Pumps, diversions, ditching that 
move water i11to the wetland 

Evidence of aquatic wildlife 
mortality
Encroachment of terrestrial
vegetation
Stress or mortality of hydrophytes
Compressed or reduced plant 
zonation 

Increased Extent and Duration of Inundation or Saturation 

Berms 
Dikes 
Pumps, diversions, ditching that 
move water into the wetland 

Late-season vitality of annual 
vegetation 
Recently drowned riparian vegetation 
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.llb 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. 

Rating Alternative States 
(based on Table 4.10 above) 

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

B 
The filling or inundation patterns in the 1L-\ are of greater magnitude or duration than 
would be expected under natural conditions, but thereafter, the AA is subject to 
natural drawdown or dr ring. 

C 

Hydroperiod of the AA is characterized by nah1ral patterns of filling or inundation, 
but thereafter, is subject to more rapid or extreme drawdown or drying, as compared 
to more natural wetlands. 

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 1hl is 
subject to natural drawdown or drying. 

D Both the inundation and drawdown of the lu\. 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, 
or 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 4.15c: 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. 

B 

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°1<1 of the boundary of wetland that contains the i-\i-\. 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. 

C 

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. 

D 

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 moHnds and bm,01vs. J'vfany 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 slttmps or ttndercut 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 water. 

Cobhle and boulders. Cobble ancl 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 ac1uatic 
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. 

Concenhfr 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. 

Debns 1a111s. 1\ debris jam is an accumulation of drift wood and other flotage across a channel that 
partially or completely obstructs surface water flow. 

H1tm111ocks or sediment mounds. 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 l m 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. 

1\!lacroalgae and algal mats. J'vfacroalgae 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-vegetatedJlats (sall[/flats, 11mr(f!ats, gravelJlats, etc.). A flat is a non-vegetated area of silt, clay, sand, 
shell hash, gravel, or cobble at least lO 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 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 overland 
flow. They commonly serve as foraging sites for waterbirds and as breeding sites for 
amphibians. 

Point bars and in-channel hars. 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 channel.,. 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. 

Ri,[(!es 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 011 floodplains or along shorelines. Channels confine riverine or estuarine flow. 1\ 
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 1\rea (AA) are regarded as secondary channels. 

Shelffish hed,. 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 
111acroinvertebrates. Cracks must be a minimum of 1 inch deep to c1ualif)'· 

Standing snags. Tall, woody vegetation, such as trees and tall shrubs, can take many years to fall to 
the ground after dying. These stancling "snags" they provide habitat for many species of birds 
and small mammals. 1\ny standing, dead woody vegetation that is at least 3 m tall is 
considered a snag. 

S11h111erged vegetation. Submerged vegetation consists of aquatic macrophytes such as Elodea 
canadensis (common elodea), and Zostera 111cm·lla (eelgrass) that are rooted in the sub-ac.1ueous 
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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Siva/es 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. 

v"ariegated or cren11/atedforeshore. ~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. 

ff7rackline 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 Worksheet for All Wetland Types, Except Vernal Pool Systems 

Circle each tn,e of patch that is observed in the 1\.J\ and enter the rota] number of 
observed patches in Table 4. l 6 below. fn the case of riverine wetlands, the.u.- status as 
confined or non-confined must first be determined (see section 3.2.2. 1). 

STRUCTURAL PATCH TYPE 
(check for presence) 

Minimum Patch Size 2 3 m 23 m 1 3 m 2 3 m 2l m 23 m 21 m 23 m

Secondary channels on floodp lains or along 
shorelines 1 0 1 0 1 1 0 

Swales on floodplain or along shoreline 0 0 1 L 1 
Pannes or pools on floodp lain () 1 0 1 1 

Vegetated islands (mostly above hig h-water) l 0 0 1 0 0 
Pools or depressions in channels 

(wet or dry channels) 1 0 0 0 0 () 

Riffles or rap ids (wet channel) 
or planar bed (dry channel) 1 1 () 0 0 O 0 0 

Non-vegetated flats or bare ground 
(sandflats, mudflats, gravel flats, etc.) 0 u 1 1(0 

Point bars and in-chru10el bars l 0 0 0 0 0 
Debris jams 1 0 0 l 0 0 

A bundant wrackline o r organic debris in 
channel, on floodplain, or across depressional 

wetland plain 
1 0 l () () 

Plant hwnmocks and/or sediment mounds 1 1 l l l 
Bank slumps or undercut banks in channels or 

along shoreline l 1 0 1 0 () 

Variegated, convolutcd1 or crenulated foreshore 
(instead of broadly arcuate or mostly straight) 1 {) 1 0 l u () 

Animal mounds and burrows 0 () 1 l () 
Standing snags (at least 3 m tall) 1 l 1 l l 0 0 

Filamet1tous macroalgae or algal macs 1 1 (1) 
Shellfish beds () 0 'l 0 0 l} () 0 

Concentric or parallel high water marks 0 () 0 1 L '1 1 
Soil cracks 0 0 1 o CD 

Cobble and/or Boulders () 0 1 l 1 0 
Submerged vegetation l () 1 0 l 0 0 

Total Possible 16 l l 15 13 10 LG lO 10 
N o. Observed Pa tch Types 

(enter here and use in T able 4.16 below) 

22 



Table 4.16: Rating of Structural Patch Richness (based on results from worksheets). 

Rating 

Confined Riverine, 
Playas, 

Springs & Seeps, 
Individual Vernal Pools 

Vernal ,Pool 
Systems and 
Depressional

Estuarine

Non-
confined
ItiVP ,.;n,.

I Lacustrine ~ -
A 28 ~11 ;;;: 11 2 12 

B 6-7 8-10 8-10 9- 11 

C 4-5 5-7 6-7 6-8 
--

D :53 ~ 4 ~5 &--
( 

~

Topographic Complexity 

Definition: Topographic complexity refers to the variety ofelevations within a wetland due to 
physical, abiotic fea tures and elevations gradients. 

Table 4.17: Typical indicators ofMacro- and Micro-topographic Complexity 
for each wetland type. 

Type Examples ofTopographic Features 

Depressional 
and Playas 

pools, islands, bars, mouods or hummocks, variegated 
shorelines, soil ctacks, partially buried debris, plant 
hummocks, livestock tracks 

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

Lacustrit1e islands, bars, boulders, cliffs, benches, variegated shorelines, cobble, 
boulders, partially buried debris, plant hummocks 

Riverine pools, runs, glides, pits, ponds, hummocks, bats, debris jams, 
cobble, boulders, slutnp blocks, tree-fall holes, plant hummocks 

Slope WeLlands pools, tunnels, plant hummocks, burrows, plant hwumocks, 
cobbles, boulders, partially buried debris, caLtle or sheep tracks 

Vernal Pools 
and Pool 
Systems 

soil cracks, "mi.ma-mounds," rivulets between pools or along swales, 
cobble, plant hummocks, 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 1\A. The right end of 
each profile represents either the buffer along the backshore of the wetland encompassing the 1\A, or, 
if the 1\A is not contiguous with the buffer, then the right end of each profile represents the edge of the 
AA 

A 

B 

C 

I) 

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

Rating 
Alternative States 

(based on diagrams in Figure 4.6 above) 

A 

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

B 
AA bas at least two benches or breaks in slope above the middle area or 
bottom zone of the AA, but these benches and slopes mostly lack abundant 
micro-topographic relief. The 1\,--\ resembles profile B of Figure 4.6a. 

C 
AA lacks any obvious break in slope or bench, and is best characterized has a 
single slope that bas at least a moderate a1nount of micro-topographic 
complexity, as illustrated in profile C of Figure 4.6a. 

D 
_,\A 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 CRi\I'v[ 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 \\fork.sheets. 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 CRAl'vI, 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 I'v-\ 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 s11itable for the lqyer. 
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 back.shore, 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 Laye1: This layer includes rooted ac1uatic macrophytes such as &1ppia ciniJosa 
(ditchgrass), Ranmzmlus aquatt!is (water buttercup), and Pota171oget011 falios11s (!eat)' pondweed) that 
create floating or buoyant canopies at or near the water surface that shade the water column. 
'T'his layer also includes non-rooted ac1uatic plants such as Lemna spp. (duckweed) and Bichhomia 
crassipes (water hyacinth) that form floating canopies. 

Short T/egetation. 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 Ronp_pa 
11ast111tium-aquaticm11 (watercress), small Isoctes (c1uillworts), Distichlis spicata (saltgrass), .Jaumea 
carnosa (jaumca), R.t1mmcul!lsjlamula (creeping buttercup), Alis1na spp. (water plantain), Spar;ganium 
(burwceds), and Sagitaria spp. (arrowhead). 

1vledi11111 T/egetation. This layer never exceeds 75 cm in height. It commonly includes emergent 
vegetation such Salicomia virginica (picklewecd), Atriplex spp. (saltbush), rushes (.Juncus spp.), and 
Rmnex crispus (curly dock). 

Tall Vegetation. This layer never exceeds 1.5 min height. It usually includes the tallest emergent 
vegetation and the larger shrubs. Examples include 1ypha latffelia (broad-leaved cattail), Sci1p!!s 
califomic!ls (bulrush), &t!J11s 11rsin11s (California blackberry), and Bacchmis piluaris (coyote brush). 

ire~y Tall Vegetation. This layer is reserved for shrubs, vines, and trees that arc taller than 1.5 m. 
Examples include Plantamts racemosa (western sycamore), Pop11!11s fi·emontii (Fremont cottonwood), 
Alnus mhra (red alder), Smt1h!lc11s mexicanlls (Blue elderberry), and Co~yh1s calffomicus (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. 

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. 

It is not a "dominant" 
species, and lS no longer It is a "dominant" species. 
considered in the analysis. 

L 
Step 3: Determine invasive status of co-dominant plant 
species. For each plant layer, use the list of 111vas1ve species 
(,\ppendix 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 Very 

Tall 

Perennial Saline 
Estuarine 

On \v'ater 
Surface <0.3m 0.3-0.75 m 0.75- 1.5 m >1.5m 

Perennial Non-saline 
Estuarine, Seasonal 

Estuarine 

On Water 
Surface <0.3m 0.3-0.75 m 0.75- 1.5 m >1.Sm 

Lacustrine, 
Depression.al and 

Non-confined 
Riverine 

On 
Water 

Surface 
<0.5 m 0.5-1.5 m 1.5 - 3.0 m >3.0m 

Slope N,\ <0.3m 0.3-0.75 m 0.75 - 1.5 m >1.5m 

Confined Riverine NA <0.5m 0.5-1.5 m 1.5-3.0 m >3.0m 

Number of Co-dominant Species 

For each plant layer in the AA, all species represented by living vegetation that comprises at least 1()% 
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 TV). 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 represents ~10% relative cover) 

Note: Plant species should only be counted once when calculating the Number ofCo-dominant 
S;pec1es and P ercent I nvas1on metnc scores.

Floating or Canopy-forming Invasive? Short Invasive? 
,?!/&.... >t//' r~ 7J 
r~,AA ,a.""" (/ 

-
I 

Medium Invasive? Tall Invasive? 
t4J/o~ .,,-r,,,. ,,./ . A/-

, -• A. ~UA LI 
f 

Very Tall Invasive? 
Total number of co-dominant 
s pecies for all layers combined 

(enter here and use in T able 4.19) 
z_

Percent Invasion 
(enter here and use in Table 4.19) (/2-

Table 4.19: Ratings for submetrics of P lant Community Metric. 

Rating Number ofPlant Layers 
Present 

Number of Co-dominant
Species Percent Invasion 

Lacustrine, Depressional aud 
Non-confined Riverine Wetlands 

A 4-5 ~ 12 0-15% 
B 3 _ 9-11 16-30% 
C (,1 2 ) l,L " ' 

31 45% 
D lJ ( 0-5 ..,J ( 46-100% J 

'- ./ 
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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 
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. 

Rating Alternative States 
(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 _,\.J\ has essentially no plan-view interspersion. 

Note: \\!hen 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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Figure 4.7: Diagram of the degrees of interspersion of plant zones for Lacustrine, Deprcssional, Playas, 
and Slope wetlands. Hatching patterns represent plant zones (adapted from Mack 2001). Each zone 
must comprise at least 5% of the AA 

Low Low 

Medium Medium 

High High 
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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 1\.A that is suitable for the layer. This metric docs not pertain to V crnal 
Pools, Vernal Pool Systems, or Playas. 

Tall or Very 
Tall J 

Medium 

")C' 
Short )\ 

Tall or Very 
Tall C J 

Medium <: 

Short 
)1 

,\bundant vertical overlap involves Moderate vertical overlap involves 
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 

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

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. 

D 
Less than 25% of the vegetated AA supports moderate overlap of plani 
layers, or two layers arc well represented with little overlap, or tL\. is 
sparsely vegetated overall. 
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Emc'Jl;Clll E,ncr,;c111 
~lnnocnts witl, ~Junocot.'i withuw 

Canopy 1:nn<>p)' 

Hnwr,;cnt Dic()t~ 
wi1hm11 C:11nvp)' or 

Entmiu.cd Litter 

limcrgc~lt Diccns 
with C11n1>rJ' 11nd 
l1mrnincd l.itwr 

Figure 4.12: Schematic diagrams of 
plant canopies and entnuncd litter used 
to assess Vertical J3iotic Structure in all 
Estuarine wetlands, or in Depressional 
and Lacustrine wetlands dominated by 
emet:gcnt monocots or lacking Tall and 
Very Tnll plant layers. 

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

Rating Alternative States 

A 

Most of the vegeta ted plain of the rv\ lrns 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. 

B 

Less than half of the vegetated plain of the A.A 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 nbove the ground surface. 

C 
Less d1an half of the vegetated plain of the r\r\ has a dense canopy of 
vegetation or entrained li tter AND the ceiling it forms is much less than 
l0-20 cm above the groLm<l surface. 

D 
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: -1\ stressor, as defined for the purposes of the CRA.M, is an anthropogenic perturbation 
within a wetland or its environmental setting that is likely to negatively impact the condition and 
function of the CRAM i\ssessment 1\rea (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 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 Clv-\M attribute, a variety 
of possible stressors are listed. Their presence and likelihood of significantly affecting the A1-\ are 
recorded in the Stressor Checklist Worksheet. For the Hydrology, Physical Structure, and Biotic 
Structure attributes, the focus is on stressors operating within the J~\ 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 
_A-1\. I'vfore 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 
wetland? Yes (~ 

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 vears 

likely to affect 
site next 3-5 

vears 

likely to affect 
site next 1-2 

rears 

Has this wetland been converted from 
another type? If yes, then what was the 

previous type? 

depressional vernal pool vernal pool
system 

non-confined 
nvenne 

confined 
nvenne 

seasonal 
estuarine 

perennial saline 
estuarine 

perennial non-
saline estuarine 

wet meadow

lacustrine seep or spring phffa 
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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) disclia.rgcs (POTW, other non-stormwatcr Jiscba.rge) 
Non-p<iint Source (Non-PS) discharges (urban runoff, farm drainage) 
Plow diversions oc unnatural inflows 
Dams (cese.tvoics, detention ba1-ins, recharge basins) 
Rlnw obstructions (culvens, paved stream crossings) 
Weir/drop structure, tide gates 
Dredged inlet/channel 
Engineered channd (riprap, :11:moce<l channel bank, bed) 
Dike/levees 
Groundwater extraction 

/ 

J' , / 

Ditches (borrow, agriculn1rnl drainage, moSlJllito control, etc.) 
_·\ctivcly m11nag-ed hydrnlo1-,,y 

Comments ... - _,-.. , u -

PHYSICAL STRUCTURE ATTRIBUTE 
(WITHIN 50 M OF AA) 

Present and likely 
to have negative 

effect on AA 

Significant
negative

effect on AA 
Filling (>r dumping of sediment oc soils (N/A for restoration areas) 

J 

Grading/ compaction (N/A for restoration areas) 

Plowing/Discing (N/A for restoration areas) 
l/ 

Resource cxrmctinn (sediment, gravel, n il and/or gas) ' 

V cgctarion managemC:!nr 
Excessive setliment or organic debris from watershed 
Excessive runoff from watershed 
Nutrient imp,iired (PS or Non-PS pollution) \/' 
Heavy metal impaired (PS or Nw1-PS p,1Uution) ./ 
Pesticides or trace organics impaired (PS or Non-PS pollution) ./ 
Bacteria and pathogens impaired (PS m: 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 
;\[owing, gra;,:ing, excessive herbivory (wirhin ,\,-\) 
Excessive human visitation 
Predation and habitat destruction by non-muive vertebrates (e.g., 
Vi1J!.i11ia o/)Oss11111 and domestic predators, such as feral pct1,) 
Tree cutting/sapling removal 
Removal of wnody debris /
Treatment t>f non-native and nuisance ph1nt species \/
Pesticide application or vector control v 
Biological res()urce extraction or stocking (fisheries, aquacultu re) 
Exce.~sive organic debris in marrix (for vernal pools) 
Lack of vegetation management to conserve naturnl resources 

v 
/ 

l / / v 
, __..,,...,,-Lack of tn:atment of invasive plants adjacent to . \.-\. 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 
lndu.~ccial/ commercial 
~Iil.itary training/ Air traffic 
Darns (or other major flow regulation or diso,ption) 
Dryland fanning 
Intensive row-crop agriculture 
Orchards/1mrscries 
Commercial feetllors 
Daiei.es 
Ranching (enclosetl livestock grazing or horse paddock o.r feedlot) 
T ramportation corridor 
Rangeland (livestock rangelanll alsu managed for native vegetation) 

Sports fie lds and u"rban park.lands (~olf cotu:scs, soccer fields, etc.) 
Passive recreation (bird-watching, hiking, ere.) , / ~ 
Active recreation (off-road vehicles, mountain biking, hunting, fishing) v ./ 
Physical rewurcc extraction (rock, sediment, oil/gas) 
Biological rcs<mrcc extraction (aquaculture, commercial fisheries) 

Comments 

36 

http:Daiei.es


CRAM Score Guidelines 
Table 3.11: Steps to calculate attribute scores and AA scores. 

Step 1: Calculate 
Metric Score 

For each Metric, convert the letter score into the corresponding numeric 
score: 1\.=12, B=9, C=6 and D=3. 

Step 2: Calculate 
raw 1\.ttribute 
Score 

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

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: 

Buffer X [ % A"\ _with Average ]½ Landscape 
Condition Butter \v'idth 

]½
[ X Buffer + Connectivity 

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 
final Attribute 
Score 

Por each Attribute, divide its Raw Attribute Score by its maximum possible 
score, which is 24 for Buffer and Landscape Context, 36 for Hydrology, 24 
for Physical Structure, and 36 for Biotic Structure. 

Step 4: Calculate 
the 1L-\ Score 

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

Your Name: /J.A.-~ C""...j,l,fb--l 'S"&D 
Assessment Area Name: u~ 
Assessment No. I lDate (m/d/y) I n I I / l ,, 
Assessment Team Members for This AA ~~.~1 tCr.A'> 

\ 

AA Category: 

D Restoration o iVlitigation o lmpacted lo,·her 
Which best describes the type of depressional wetlanJi 

o freshwater marsh o alkaline marsh alkali flat o other (specify) : 

Which best describes the hydrolt state of the wetland at the time of assessm.e11t? 

D ponded/inundated saturated soil, but no surface water o dry 

What is the apparent hydrologic regime of the wetland? 

Lo11g-d11ratio11 depressional wetlands are defined as supporting surface water for > 9 months of the year 
(in > 5 out of 10 years.) Medi11111-d11ratioJ1 dcpressional wetlands are defmed as supporting surface water 
for between 4 and 9 months of the year. Short-d11ratio11 wetlands possess snrface water between 2 
weeks and 4 months of 1.he year. 

o long-duration L edium-duration o short-du.ratiol 

Does your wetland connect with the floodpla}h of a nearby stream? l yes o no 

Is the topographic basin of the wetland / distinct or o indistinct ? 

An i11disti11cl, such as vernal pool complexes and large wet meadows, which may be intricately interspersed 
with uplands or seemingly homogeneous over very large areas, topographic basin is one tbat lacks 
obvious boundaries between wetland and upland. Examples of such features are seasonal, dcpressional 
wetlands in ve1-y low-gradient landscapes. 



Photo Identification Numbers and Description: 
Photo ID 

No. 
Description Latitude Longitude Datum 

1 7_2.. _ tJ North 
2 I ?r- \ South 
3 -l.-") ,... ~ East 
4 La.., ,- t,..r West 
5 
6 

Comments: 

fJu,f-p ~ ~b- ~ [LL_ 02-.~ 

A-A . 
0 rt ~ 

2 



Scoring Sheet: Perennial Depressional Wetlands 

AA Name: At-:<. (m/ d/y) I \ I I 17 I \\ 
Attributes and Metrics Scores Comments 

Buffer and Landscape Context 
Landscape Connectivity (D) A 

Biffer Sllbfllehic A: 
Percent ofAA JJ1ith B11ffer I\ 
B1!1fer S11bn1ehic B: 
Average B11ffer Width I+ 
Biffer s11b!llehic C: 
B11ffer Condition 15 

Raw Final Final Attribute Score = D + [ C x (Ax B)°'l '= =Attribute Score 
P,),L.[ q3 ,lf (Raw Score/24)100 

Hvdrolol?V 
Water Source C ~ -

~ r........ ,/.Hydroperiod or Channel Stabilitv ~ .aC_..l":n!I[\ 
--V-1 .,-Hydrologic Connectivir, - 'j '1-7' I~ ~INb N~fv,._,'b,,~ ..... It\A.,~$. \'WL trlr;i l{ 

Ra~ Final Final Am-ibute Score = Attribute Score "-- J/.-cl
~

etd\-
d 
~ 

>).. L-1 Ct~ ./ (Raw Scorc/36)100 
Phvsical Structure 

Structural Patch Richness 'D 
Topographic Complexity ( 

Raw Final Final Attribute Score = Attribute Score ~· ~, .'§'" (Raw Score/24)100 
Biotic Structure () 

Plant Co1111111mity s11bmetric A: 
~l G,,,J ~~- 5, Jh'l ~-!'1~£

NHmber of Plant Layers I., 

Plant Co111t11tmi!J s11bmetric B: "2 ~-~INAl'Jrlr-' ,,,N11mber ofCo-dot11inant species 0 
Plant Cot111111miry s11b111etric C: . 
Percent Invasion D , ·-- ... {. J 1/.- - . Y3 

Plant Community Metric 
(average ofSl(bt11etricsA-C) -'-I 

Horizontal Interspersion and Zonation A \JJ-W-1 rAl'ul.'1 ~ JNt,, ~~~ 
Vertical Biotic Strnctu.re 'c/ 

Attribute Score Raw Final Final Attribute Score = 
~rl- Co\,;).. (Raw Score/36)100 

Overall AA Score loG 
Average of Final Attribute 

Scores 
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Identify Wetland Type 
Figure 3.2: Flowchart to determine wetland type and sub-type. 

Non-confined Con lined 
Riverine Riverine 

Yes No 

Valley width is at least 
twice channel width? 

Riverine 

Yes No 

( kcurs on slope or 
base of slope 

Slope 

\ r cgcta.tion adapted to 
seasonal d1-ylng? 

Yes 

1 •:vidence of extreme pl I or 

salinity with vascular 
vegetation only on pcri1nctcr 

of seasonal wet area? 

Yes 

Playa No 

Flora characterized by\'ernal 
Pool specialists 

Is hydrology fully orNo partially tidal for at least 
111011th during tnost years? 

Yes 

Yes 

Flow-through system with channelized 
flow between distinct inlet and outlet? 

Flow through system with channelized 
flow between distinct inlet and outlet? 

No 

Yes Groundwater is primary 

Yes 

No 

Yes 

\Vatcr source? 

No 

Prone to seasonal 
drving under natural 
hydrologic regime? 

No 

,\ssociated with lcntic 
water body (>8 ha. and 

2m. deep) 

No 

Deprcssional 

Vernal Pools 
;-..Iany pools hydrolo1,>ically 

interconnected 

Marine 
not appropriate for CRAM 

No 

Evidence of strong 
freshwater influence? 

Is hydrology tidal at least l l 
tnonths 1nost years? 

No Yes 

Seasonal 
J~stuarinc 

Foreshore and Channel 
banks dominated by salt-

tolerant plants? 

Vernal Pool System Imlividual V cmal Pool 
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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 seeps), depressional wetlands depend more on 
precipitation than groundwater as their water source. 

5 



Establish the Assessment Area (AA) 

Table 3.5: Examples offeatures 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 riverine 
entrenchment, confinernent, 
degradation, aggradation, 
slope, or bed form 

major channel confluences 

water falls 

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

transitions between wetland 
types 

foreshores, backshores and 
uplands at least 5 m wide 

weirs, culverts, datns, 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 water areas 1nore 
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, berms, levees 
and other flow 
control structures 

Table 3.6: Examples of features that should not 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 boundai-y 

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 
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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 l\faximum 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). 

Vernal Pool System There are no size limits (sec 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-
confined 

Recommended length 1s 10x average bankfull channel width; 
maximum length is 200 m; minimum length is 100 m. 
1\A should extend laterally (landward) from the bankfull contour 
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. 

Lacustrine 
Maximum size is 2.25 ha (about 150 m x 150 m, but shape can 
vary); minimum size is 0.5 ha (about 75 m x 75 m). 

Playa 
Maximum size is 2.25 ha (about 150 m x 150 m, but shape can 
vary); minimum size is 0.5 ha (about 75 m x 75 rn). 

Estuarine 

Perennial Saline 

Perennial 
Non-saline 

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-geornorphic and 
other criteria as outlined in Sections 3.5.1-3. The minimum size is 
0.1 ha (about 30 m x 30 m). 

Seasonal 
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Attribute 1: Buffer and Landscape Context 

Landscape Connectivity 

Definition: The landscape connectivity ofan Assessment A.tea is assessed in terms of its spatial 
association witb other areas of aguatic resources, such as other wetlands, lakes, streams, etc. It is 
assurned that wetlands close to each other have a greater potential to intemct ecologically and 
hydrologically, and that such interactions are generally beneficial. 

ror aJl wetlands except riverine: On digital or hardcopy site image1y, draw a straight line 
extending 500 m from die AA boundary in each of the four cardinal compass ditectio11s, 
Along each transect Line, esrimate the percentage of the segment that passes through wetland 
or aguat.ic habitat ofany kind, including open water. Use the worksheet beJow to record these 
estimates. 

Worksheet for Landscape Connectivity Metric fot All Wetlands Except Riverine 

Percentage ofTransect Lines that Contains 
Wetland Habitat of Any Kind 

Segment Direction Percentage ofTransect Length 
That is Wetland 

North ,~ 
South .~ 
East I'{ 'f 
\Xlest I rt> 

Average Percentage ofTransect Length 
That Is Wetland l~ 

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

Rating Alternative States 

A An average of76 -100 % of the transects is wetland habitat ofany kind. 

B An average of 51 - 75 % of the transects is wetland habitat of any kind. 

C A11 average of26 - 50 % of the transects is wetland habitat of any kind. 

D An average ofO - 25 % of the transects is wetland habitat ofany kind. 
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Percent of AA with Buffer 

Definition: The buffer is the atea adjoining the t\J\ 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 
contamlnants, discourage forays into the AA by people and non-native predators, or otherwise protect 
the 1\A from stress and disturbance. 

To be considered as buffer, a suitable land cover type must be at least S m wide and extend nlong the 
perimeter of the AA for at least S m. The maximum width of the buffer is 250 tn. ,-\t distances beyond 
250 m from the AA, d1e buffer becomes part of the landscape context of the AA. 

Any area of open water at least 30 tn wide that is adjoining the 1\J\, such as a lake, large river, or large 
slough, is not considered in the assessment of the buffer. Such open water is considered to be neutral, 
neither part of the wetland nor part of the buffer. There are three reasons for excluding large areas of 
open water (i.e., more than 30 m wide) from Assessmeni- 1\ reas and their buffers. First, assessments of 
buffer extent and buffer width are inflated by including open water as a part of che buffer. Second, 
whi le there may be positive correlations between wetland s tressors and ilie guaJity of open water, 
quantifying water quality generally requites laboratory analyses beyond the scope of rapid assessment. 
Third, open water can be a direct source of stress (i.e., watet pollulion, waves, boat wakes) or au 
indirect source of stress (i.e., promotes human visitation, encourages intensive use by livestock looking 
for water, provides dispersal for non-native p lant species), or it can be a sou1·ce of benefits to a wetland 
(e.g., nutrients, propagules of native plant species, water that is essential to maintain wetland 
hydroperiods, etc.). However, any area of open water at least 30 m wide that is within 250 111 of ilie .ru\ 
but is not adjoining the AA is considered pan of the buffer. 

In the example below (Figure 4.2), most of the area around the AA (outlined in white) consists of non-
buffer land cover t}1Jes. TI1e 1u\ adjoi11s a major roadway, parking lot, and other development that is a 
non-buffer land covet type. There is a nearby wetland but it is separated from the ,\.A by a major 
roadway and is not considered buffer. The open wa ter area is neutral and not considered in the 
estimation of the percentage of the AA perimeter that has buffer. fn this example, the only areas that 
would be considered buffer is the area labeled "Upland Buffer". 

• llpbn,1 llufl\·r 
Dcvclc,pn1t.•nt 
l!Jx·11 W:ou,r 

.rigure 4.2: Diagram of buffer and non-buffer land
cover types. 
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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 
assessn1ent of the A}._ 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 

D 

D 
[] 

D 

D 

D 

D 

D 

D 

D 

D 

D 

Dcommercial developments 

ences that interfere with the movements of wildlife 

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

aved roads (two lanes plus a turning lane or larger) 

wns 

arking lots 

orse paddocks, feedlots, l1-1rkey ranches, etc. 

esidential areas 

ound walls 

ports fields 

traditional golf courses 

urbanized parks with active recreation 

pedestrian/bike trails (i.e., nearly constant traffic) 

Df

Di

[lp

Dla

[lp

[]h

Dr

[]s

[Js

D

[]

[]

Table 4.5: Rating for Percent of AA with Buffer. 

Rating Alternative States
(not including open~water areas) 

A Buffer is 75 - 100% of AA perimeter. 

B Buffer is 50 - 7 4% 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 A1\ 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. 

Step 1 
Identify areas in which open water is directly adjacent to 
the AA, with no vegetated intertidal or upland area 111 

between. These areas are excluded from buffer calculations. 

Step 2 

Draw straight lines 250 m in length perpendicular to the 
AA through the buffer area at regular intervals along the 
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). 

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

Step 4 Estimate the average buffer width. Record this width on
the worksheet below. 

11 



• I 'pl.ul\l L'4., ffc, 
• l )cv1;lo pm(.'11r 

O p '-..-i \'\ ~,,\l, 

Figute 4.3: Examples of the method used to estimate Buffer Width. Note that the width is based on the 
lengths of eight lines A-I l 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 
the Ar\. is buffer (B). 

Worksheet for calculating average buffer width ofAA 

Line Buffer Width (m) 

A 

B 

C 

D 

E 
F 

G 

H 

Average Buffer Width 2S?J 
,,

j 
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 
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 lS dominated by native vegetation, has undisturbed soils, and lS 

apparently subject to little or no human visitation. 

B 
Buffer for AA lS characterized by an intermediate mn:: of native and non-native 
vegetation, but mostly undisturbed soils and is apparently subject to little or no human 
visitation. 

C 
Buffer for AA is characterized by substantial amounts of non-native vegetation AND 
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/or there is evidence of very intense human visitation. 

13 



Attribute 2: Hydrology 

Water Source 

Definition: \X/ater Sources directly affect the extent, duration, and frequency of saturated or ponded 
conditions within an Assessment Area. \'vater 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. ror 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 (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 Source. 

Rating Alternative States 

A 

Freshwater sources that affect the dry season condition of the AA, such as its 
flow characteristics, hydroperiod, or salinity regime, are pree1p1tat1on, 
groundwater, and/or natural runoff, or natural flow from an adjacent freshwater 
body, or the 1\r\ nah1rally lacks water in the dry season. There is no indication 
that dry season conditions are substantially controlled by artificial water sources. 

B 

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 

C 

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 "\r\. 

OR 

Freshwater sources that affect the dry season conditions of the 1'v\ are 
substantially controlled by !mown diversions of water or other withdrawals 
directly from the ,\r\, its encompassing wetland, or from its drainage basin. 

D 

Natural, freshwater sources that affect the dry season conditions of the A,,\ 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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Direct Engineering Evidence Indirect Ecological Evidence 

Reduced Extent and Duration of Inundation or Saturation 

D Evidence of aquatic wildlife 
mortality
Encroachment of terrestrial 
vegetation 
Stress or mortality of hydrophytes
Compressed or reduced plant 
zonation 

D 

D 

D 

Upstream spring boxes 
Impoundments 
Pumps, diversions, ditching that 
move water it1to the wetland 

D 

D 

D 

Increased Extent and Duration of Inundation or Saturation 

D Berms 
Dikes 
Pumps, diversions, ditching that 
move water into the wetland 

D Late-season vitality of annual 
vegetation 
Recently drowned riparian vegetation 
Extensive fine-grain deposits 

D 

D D 

D 

Hydroperiod or Channel Stability 
Definition: Hydroperiod is the characteristic frec1uency 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 
arc governed by diurnal increases in evapotranspiration and seasonal cycles that arc 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. 
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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 
4.11 a and 4.11 b provide narratives for rating I Iydroperiod for depressional, lacustrinc, 
and seep and spring wetlands. 

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

Alternative States Rating (based on Table 4.10 above) 

A Hydroperiod of the 1\_,.\ is characterized by natural patterns of filling or inundation 
and drying or drawdown. 
The filling or inundation patterns in the AA arc of greater magnitude or duration than 
would be expected under natural conditions, but thereafter, the AA is subject to 
natural drawdown or drying. 

B 

Hydropcriod 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. 

OR 

The filling or inundation patterns in the _,\A are of substantially lower magnit1-1de or 
duration than would be expected under natural conditions, but thereafter, the AA is 
subject to natural drawdown or drying. 

C 

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, 
or to inundate their adjacent uplands. This metric pertains only lo Riverine, Estuarine, VernaJ Pool 
Systems, individual Vernal Pools, and Playas. 

·1his metric is scored by assessing the degree Lo which the hydtologic co1rnect1v1ty of the AA is 
restricted by tUmatural features, such as levees and e.xcessively high banks. These fcatutes 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 4.15c: Rating ofHydtologk 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 
adjacent areas, without levees or other obstructions to the lateta l moYement 
of flood \vaters. 

A 

There are unnatural features such as levees or toad 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, d1e limitations exist for less 
than 50°/41 of the boundaty of wetland that contains the A,\ . Restriclions 
may be intermittent along margins o f the wetland, or they may occur 011.ly 
along one bank or shore of the wetland. Flood flows may exceed the 
obstructions, but draina2:e back to the wetland is obstructed. 

B 

T he amount of adjacent transition zone or the latcrnl movement of flood 
waters is limited, telative to what is expected for the setting, by unnatural 
features, such as levees or road grndes, fot 50-90% of the wetland that 
contains the AA. Flood flows may exceeJ the obstructions, but drainage 
back to the wetland is obstructed, 

C 

The amount of adjacent transition zone or the lateral movement of flood 
waters is limitec~ 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 At\. 
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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 JJ101mds and b11rro1vs. I'viany 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 sl11mps or tmdermt 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 water. 

Cobble and bo11lden 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 ivater 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. 

Debtis iams. 1\. debris jam is an accumulation of drift wood and other flotage across a channel that 
partially or completely obstructs surface water flow. 

Ht1J111nocks or sediment mo11nds. 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-ivater 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. 

Lvlacroalgae and algal 111ats. 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-vegetatedflats (sancfflats, 11111cfflats, gravelJlats, etc.). 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. Plats 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. 

Pamzes or pools onjloodplain. A panne is a shallow topographic basin lacking vegetation but existing 
on a well-vegetated wetland plain. Panncs 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 arc 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. 

Pool., 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. 

Ri[fles 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 Axea (AA) are regarded as secondary channels. 

Shel£fish 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. 

Stthmerged vegetation. Submerged vegetation consists of aquatic macrophytes such as Elodea 
canademis (common elodea), and Zostera 111a1ina (eelgrass) 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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Sn;ales on floodplain or along shorelim. 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 cremt!atedforeshore. 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. 

TI7rackline or organic debris in channel or onf!oodp/ain. \'vrack is an accumulation of natural or unnatural 
floating debris along the high water line of a wetland. 
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Minimum Patch Size 2 3 m 2 3 m 2 3 m 2 3 m 2 1 m2 3 m 'J 
2 1 m 2 3 m

Secondary channels on floodplains or nlong 
shorelines 1 u 1 0 l J) 0 l 

Swales on floodplain or along shoreline 1 () 0 1 1 t71,J, l 1 
Pannes or pools on floodplain 1 0 l 0 l 1 1 l 

Vegetated .islands (mostly above high-water) 1 () 0 1 0 0 1 1 
Pools or depressions in channels 

(wer or dry channels ) 1 1 1 0 0 0 0 0 

Riffles or rapids (wet channel) 
or planar bed ( drv channel) l 1 u 0 0 0 0 0 

Non-vegetated flats or bare ground 
(sandflats, mudflats, gravel flats, etc.) 0 0 1 1 L ~ 1 1 

Point bars and in-channel bars 1 1 1 0 0 0 0 0 
Debris jams 1 l 1 0 0 1 0 () 

Abundant wrackline or organic debris in 
channel, on floodplain, or across depressional 

wetland plain 
·1 I I 1 0 1 0 0 

Plant hummocks and/or sediment mounds L 1 ] 1 1 1 1 1 
Bank slumps or undercut banks in channels or 

along shoreline I ·1 1 1 0 1 0 0 

Variegated, convoluted, or crenulated foreshore 
(instead of broadly arcuate or mostly straight) L l 0 1 0 1 0 0 

Anitual mou11ds and burrows 0 0 1 1 l 0 l 1 
Standing snags (at least 3 m tall) 1 1 1 1 1 1 0 0 

Filamentous maci-oalgae or algal mats 1 I 1 1 1 1 1 1 
Shellfish beds 0 0 1 0 0 1 0 0 

Concentric or parallel high water marks 0 0 0 1 1 l 1 1 
Soil cracks 

Cobble and/or Boulders 
Submerged vegetation 

0 
1 
'1 

0 
1 
0 

1 
0 
1 

1 
0 
1 

0 1 .) 
1 1 
0 1 

1 
1 
0 

1 
() 

0 
Total Possible 16 11 15 13 10 16 10 10 

No. Observed Patch Types 
(enter here and use in Table 4.16 below) 5 

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

Circle each type of patch that is observed in the AA and enter the total number of 
observed patches in Table 4.16 below. In the case of riverine wetlands, theu· s tatus as 
confined or non-confined must first be determined (see section 3.2.2.1). 

STRUCTURAL PATCH TYPE 
(check for presence) 
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Rating 

Confined Riverine, 
Playas, 

Springs & Seeps, 
Individual Vernal Pools 

Vernal ,Pool 
Systems and 
Depressional

Estuarine

Non-
confined
Riverine

~ custdne 
- 1

A 28 ~ 11 2 11 212 

B 6-7 8-10 8-10 9-11 

C 4-5 5-7 6-7 6-8 

D S3 S4 

' 
:55 {s s/ 

·-

Table 4.16: Rating of Structural Patch Richness (based on results ftom wo1'ksheets). 

 

Topographic Complexity 

Definition: Topographic complexity refers to the variety of elevations withiu a wetla11d due 1·0 

physical, a biotic features and elevations gradients. 

Table 4.17: Typical indicators of Macro- and Micro-topographic Complexity 
£or each wetland type. 

Type Examples ofTopographic Features 

Depressional 
and Playas 

pools, islands, bars, mounds or hummocks, variegated 
shorelines, soil cracks, partially buried debris, plant 
hummocks, livestock tracks 

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

Lacusttine islands, bars, boulders, cliffs, benches, variegated shorelines, cobble, 
boulders, p::irtially buried debris, plant hummocks 

Riverine pools, runs, glides, pits, ponds, hummocks, bars, debris jams, 
cobble, boulders, slump blocks, tree-fall holes, plant hummocks 

Slope Wetlands pools, runnels, plant hummocks, burrows, plant hummocks, 
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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Figure 4.6: Scale-independent schematic profiles of Topographic Complexity. 
Each profile A-D represents one-half of a characteristic cross-section through an A,\. The right end of 
each profile represents either the buffer along the backshore of the wetland encompassing the 1\1\, or, 
if the AA is not contiguous with the buffer, then the right end of each profile represents the edge of the 
AA. 

A 

B 

D 

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

Rating 
Alternative States 

(based on diagrams in Figure 4.6 above) 

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 rnicro-
topographic relief or variability as illustrated in profile A of Figure 4.6a. 

A 

A,,\ has at least two benches or breaks in slope above the middle area or 
bottom zone of the 1\J\, but these benches and slopes mostly lack abundant 
micro-topographic relief. The AA resembles profile B of Figure 4.6a. 

B 

A1\ lacks any obvious break in slope or bench, and is best characterized has a 
single slope that has at least a moderate a1nount of micro-topographic 
complexity, as illustrated in profile C of Figure 4.6a. 

C 

D 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 \'vorksheets. 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 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 CR,~M, a layer must cover at least 5% of the po,tion of the AA that is s11ita/;/e for the !aye,: 
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 Lqye1: This layer includes rooted aquatic macrophytes such as l0tppia cirrhosa 
(ditchgrass), &umnmltts aqttatilis (water buttercup), and Potamogeton faliosus (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 Le!llna spp. (duckweed) and Eichhornia 
crassipes (water hyacinth) that form floating canopies. 

Sho1t 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 Ronppa 
11ast111ti11m-aq1tatict1111 (watercress), small Isoetes (quillworts), Distichlis spicata (saltgrass), JauJJJea 
carnosa (jaumea), Rammmlusjlam11la (creeping buttercup), A!zsl!la spp. (water plantain), Spargani11m 
(bmweeds), and Sagitmia spp. (arrowhead). 

Lvledimn Vegetation. This layer never exceeds 75 cm in height. It commonly includes emergent 
vegetation such Salicornia virginica (pickleweed), Atnplex spp. (saltbush), rushes (]unms spp.), and 
Rttmex aispus (curly dock). 

Tall Vegetation. This layer never exceeds 1.5 m in height. lt usually includes the tallest emergent 
vegetation and the larger shrubs. Examples include 1j,pha latifolia (broad-leaved cattail), Scirpus 
califomic11s (bulrush), futbus 11rsin11s (California blackberry), and Baccharis pil11an's (coyote brush). 

Very Tall Vegetation. This layer is reserved for shrubs, vines, and trees that are taller than 1.5 m. 
Examples include Plcmtan11s raceJJJosa (western sycamore), Popttlttsjir:v1ontii (Fremont cottonwood), 
A/nus mbra (red alder), Sambums JJJexicamts (Blue elderberry), and Cotylus calffomictts (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. 

I \ 

t 

i ~ I 
L \ 

i 

i i 
I I I I 

<5 % 2: 5 % 

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

It counts as a layer. 

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. 

2: 10 % 

It lS not a "dominant" 
species, and is no longer It is a "dominant" species. 
considered in the analysis. 

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. eCRAJ\I 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 Very 

Tall 

Perennial Saline 
Estuarine 

On \X/ater 
Surface 

<0.3m 0.3-0.75 m 0.75- 1.5 m >1.5m 

Perennial Non-saline 
Estuarine, Seasonal 

Estuarine 

On \X/ater 
Surface <0.3m 0.3-0.75 m 0.75-1.5m >1.5m 

Lacustrine, 
Depressional and 

Non-confined 
Riverine 

On 
Water 

Surface 
<0.5m 0.5-1.5 m 1.5 -3.0 m >3.0m 

Slope NA <0.3m 0.3 -0.75 m 0.75 -1.5 m >1.5m 

Confined Riverine NA <0.5 m 0.5- 1.5 m 1.5-3.0 m >3.0m 

Number of Co-dominant Species 

For each plant layer in the 1\J\, 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 rnany 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 spe<;ies richness for 
all wetland types, except Confined Riverine, Slope wetlands;Vernal Pools, and Playas 

(A dominant species represents 2:10% relative cover) 

Note: Plant species should only be counted once when calculating the Number ofCo-dominant 
S ecies and Percent Invasion metric scores. 

Invasive? 

Total number of co-dominant 
species for all layers combined 

enter h ere and use in Table 4.19) 

Percent Invasion 
(enter here and use in Table 4.19) 

Rating 

A 4-5 2: 12 0 - 15% 
B 3 9 - 11 16-30% 
C 1-2 6-8 31-45% 
D 0 0 - 5 46-100% 

Table 4.19: Ratings for submetrics of Plant Community Metric . 

Number ofPlant Layers 
Present 

Number of Co-dominant 
Species Percent Invasion

, Lacustrine, Depressional and 
Non-confined Riverine Wetlands .. 
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Figure 4.7: Diagram of the degrees of interspersion of plant zones for Lacustrine, Deptessional, Playas, 
and Slope wetlands. Hatching patterns represent plant zones (adapted from Mack 2001) . Each zone 
must comprise at least 5% of the AA. 

Low Low 

Medium Medium 

High High 
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Rating Alternative States 

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

B 
I\fore than 50°/4i 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 }u\ but 
there is little to no overlap. 

D 
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. 

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 5ry,1 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 

Medium 

Short 

Tall or Very 
Tall 

Medium 

Short 

1\bundant vertical overlap involves Moderate vertical overlap involves 
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). 
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/ 

\ 

I·~mcrgcnt I~mcrgcnt 
:\lonocots \\·ith i\1onocots without 

c:anopy c:anop~· 

I•:mcrgcnt Dicots 
\\'ithout Canopy or 

Entrained Litter 

I•'.mcrgcnt Dicots 
\\'ith Canopy and 
I ~ntraincd J,ittcr 

Figure 4.12: Schematic diagrams of 
plant canopies and entrained litter used 
to assess Vertical Biotic Structure in all 
Estuarine wetlands, or in Depressional 
and Lacustrine wetlands dominated by 
emergent monocots or lacking Tall and 
Very Tall plant layers. 

Table 4.22: Rating of Vertical Biotic Structure for wetlands dominated by emergent monocots or 
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. 

A 

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. 

B 

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 surface. 

C 

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

Definition: J\ strcssor, as defined for the purposes of the CRAM, is an anthropogenic perturbation 
within a wetland or its environmenlal setting that is Likely to negatively impact the condition nn<l 
function of the CR.AM Assessment Aten (A,-\). J\ disturbance is a natural phenomenon that affects the 
,\..,\. 

There are foui: underlying asswnptions of the Sttessor CheckList: ( l) deviation from the best ach ievable 
condition can be expL1ined by a single stressor or mu ltiple stressors acting on the wetland; (2) 
iucreasing the number of stressors acting on the wetlantl causes n decline in its conditio11 (there is no 
nssumpt"ion as to whether rhis decline is additive (linear), multiplicative, or is best represented by some 
other non-linear mode); (3) increasing eithet the intensity or the proximity of the s tressor results Ln a 
greater decline in condition; an<l (4) contit1uous or chronic stress increases the de.dine in condition. 

1'he process to identify stressors is the same for 'till wetland types. For each CR.;\M attribute, a variety 
of possible stressors arc listed. Theix presence and likelihood of significantly affecting the AA arc 
recotded in the Sttessot Checklist Worksheet. For the I !ydrology, Physicru Structure, and Biotic 
Structure attributes, tbe focus is on stressors operating within the AA or within 50 m of the AA. For 
tl1e Buffer and Landscape Context attribute, the focus is on stressors opera1'ing within 500 m of the 
AA. Mote distant sttessors that have obvious, direct, control ling influences on the AA can also be 
noted. 

Table 5.1: Wetland disturbances and conversions. 

l las ,1 major Jisrurbance occurred :II" this 
wetland? Yes PJ 

If yes, was it a flood, fire, h1ndslide, or other? Aood fue lnndslide other 
likely to affect 
sire next 5 or 
more rears 

likely to affect 
site ncxl 3-5 

\'eats 

likely to affect 
site next 1-2 

1·ears 
If yes, then how severe is the disturbance? 

depress.ional vernn] pool verrn1l pool 
system 

I las this wetland been converted from 
:1 nother tyre? If yes, then what was the 

previous type? 

non-confined 
nveune 

confu1ed 
riverine 

seasonal 
eslllruine 

perennial saline 
estuarine 

pt:rcnnial non-
saline estuarine wer mendow 

lacustrine seep or spriJ1g· playa 
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Stressor Checklist Worksheet 

HYDROLOGY ATTRIBUTE 
(WI'I'HIN 50 M OF AA) 

Present and likely 
to have negative 

effect on AA 

Significant
negative

effect on AA 
Point Source (PS) disclrnrges (POTW, other non-stormwater discharge) 
Non-point Source (Non-PS) ilischarges (urban runoff, farm drainage) 
Flow diversions or unnatural inflows 
Dams (reservoirs, detention basins, recharge basins) 
Flow obstructions (culverts, paved stream crossings) 
Weir/dwp structure, tide gates 
Dredged inlet/channd 
Engineered ch;mnel (riprap, armored channel bank, bed) 
Dike/levees 
Groundwater extraction 
Ditches (borrow, agriculniral drainage, mosquito control, etc.) 
:\ccivcl)' managed hydrology 
Comments ~v..~ ~~OEs.;;-~. ~- M': 

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) 

Res<>urce extraction (sediment, gravel, oil and/or gas) 
Vegetation management 
Excessive sediment or organic debris from watershed 
Excessive runoff from watershed V, 
Nutrient impaired (PS or Non-PS pollution) \/ ,/ 

/ 

Heavy metal impaired (PS or Non-PS pollurion) ../ 
J 

./ 
J Pegticides or trace organics impaired (PS or Non-PS pollution) 

Bacteria and pathogens impRin:d (PS ot Nou-PS pollution) ,/ ../ 
Trash or refuse v 
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 hcrbivmy (wi1hin . \.-\) 
Excessive human visitation 
Predation and habitat destruction by non-native vertebrares (e.g., 
Vir2i11itJ O/Joss11111 and domestic pretlato.i:s, such as fecal p<.:ts) 

Tree cutting/sapling removal 
RemQval of woody debris 
Treatment of non-native and nuisance phtnt species 
Pc::sticidc:: application or vector control 
Biological resource extraction or stocking (fisheries, at1uaculture) 
Excessive organic debris in marrix (for vcrnal pool~) 
Lack of vegetation managemt'nt to cnnse1ve natuml resources 

/ 
\/ I 

I 
v/ 

Lack of treatment of invasive p lann; adjac<;;nt to • .\.A or buffer .,/ ..I 
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 
[mlustrial/commercial 
l\[ilitaly training/.-\ir traffic 
Dams (or orl1er major flow r<;;gufation <1r disrup tion) 
Drylanc.1 far1ning v 

I 

I 

In tensive row-crop agriculture 
Orchards/nurseri<;;s 
Commercial feedlots 
Dairi<:s 
Ranching (cnclos<;;d Livestock grazing nr hC>rse paddock or feedlot) 
Trnnsportatirm corridor 
R:1ngeland (livestock rangeland alw managed for native veget:1tion) 

Sports fields and urba11 pad<lands (golf courses, wcccr fields, etc.) 
Passive recreation (bird-watching, hiking, etc.) 

I 
I/ / 

.·\ctive r<;;Cr<;;:1tion (off-road vehicles, mnunt:tin biking, hunting, fishing) ../ 
Phrs ical resource extraction (rock, sedim<;;nt, oil/gas) 
Biological resource extraction (ayuaculn1re, commercial fis heries) 

Comments 
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CRAM Score Guidelines 
Table 3.11: Steps to calculate attribute scores and AA scores. 

Step 1: Calculate 
Metric Score 

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

Step 2: Calculate 
raw Attribute 
Score 

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

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, usmg the following 
formula: 

Buffer X [ % AA with Average 
Condition 

]½]½ Landscape 
Buffer X Buffer Width [ + Connectivity 

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 
final Attribute 
Score 

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

Step 4: Calculate 
the A[\ Score 

Calculate the 1\__,\ score by averaging the Final Attribute Scores. Round the 
average to the nearest whole integer. 
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Basic Information Sheet: Perennial Depressional Wetlands 

Your Name: 
Assessment Area Name: 
Assessment No. Date m/d/ 

Assessment Team Members for This AA 

v& -

AA Category: 

o Restoration D rvfiti ation o Im acted Other 

Which best describes the type of depressional wetland? 

o fresbwater marsh o alkaline marsh o alkali flat 6torher (specify): 

L ( 
Which best describes the hydrologlc state of the wetland at the time of assessment? 

o Jonded/inundated D saturated soil, but no surface water 

What is the apparent hydrologic regime of the wetland? 

LJ1,g-d11ratio11 depressional wetlands are defined as supporting surface water for > 9 months of the year 
(in> 5 out of 10 years.) Medil111J-d11ratio11 depressional wetlands arc defined as supporting surface water 
for between 4 and 9 months of the year. Short-d11ratio11 wetlands possess surface water between 2 
weeks aud 4 months of the year. 

o Ion -duration o medium-duration D short-duration 

Does your wetland connect with the floodplain of a nearby stream? o yes noi 
Is the topographic basin of the wetland ~stinct or o indistinct ? 

An i11disti11ct, such as ~rernal pool comple,xes and J.fu.ge wet meadows, which may be intricately interspersed 
with uplands or seemingly homogeneous over veiy large areas, topographic basin is one that lacks 
obvious boundaries between wetland and upland. Examples of such features are seasonal, depressional 
wetlands in very 10\v-gradient landscapes. 
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Photo Identification Numbers and Description: 
Photo ID 

No. 
Description Latitude Longitude Datum 

1 Le; - u1 i North 
2 /.</-- \ South 
3 /<:./_f?- East 

West 
5 
6 

Comments: 

f hod~ :i 
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Scoring Sheet: Perennial Depressional Wetlands 

AA Name: L--4 (m/d/y) I 1 f I / ~ I II 
Attributes and Metrics Scores Comments 

Buffer and Landscape Context 
Landscape Connectivity (D: A 

BiffersNbn1etric A· 
Percent ofAA 1J1ith Buffer A 
Biffer Sllbmetric B: 
Average B11ffer Width /~ 
Biffers11b111etric C: 
Buffer Co11di'lio11 C 

Raw Final Final .Attribute Score = D + [ C x (A x B)"] '': = Attribute Score 
:)ot5 1::6,4 (Raw Score/24)100 

Hydrolo!N 
Water Source ( ~ 

Hvdroperiod or Channel Stability h 
Hydrologic Connectivity p 

Raw Final Final Attribute Score=Attribute Score 
1~7 ,~ (Raw Score/36) 100 

Physical Structure 
Structural Patch Richness ) 
Topographic Complexity a \ ) 

Raw Final Final Attribute Score=
(Raw Score/24)100 

Attribute Score 
( 0 t)..e::::, 

Biotic Structure 
Plant Co1111mmiry s11bmetric A: 
N11111ber of Plant Layers C 

~ 

Plant Co1111111mity Sllbmettic B: I"~,~,-: ,-½ j in""' {),.114._, 
N11mber ofCo-do1J1inant species D - -
Plant Co1111111111ity S11b!llett1·c C: ..X<;"o.(f c.~ Ir ,.u,') 6-b ~ 
Percent Invasion .ft ,.(,.,.,<'ra U ~ r,--.rlr-#~I 

J I I-, Plant Community Metric ~ 
(average ofs11b111etricsA-C) 

Horizontal Interspersion and Zonation 'n 
Vertical Biotic Structure \ )-

R';w Final Final Attribute Score=
(Raw Score/36)100 

Attribute Score -

LOJ IF;J.½ 
Overall AA Score {o f Average of Final Attribute 

Scores 
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Identify Wetland Type 
Figure 3.2: Flowchart to determine wetland type and sub-type. 

Non-confined Confined 
Riverine Riverine 

Yes No 

Valley width is at least 
twice channel width? 

Riverine 

Occurs on slope or 
base of slope 

Slope 

Is hydrology fully orNo partially tidal for at least I Yes 
tnonth during n1ost years? 

Yes 

Flow-through system with channelized 
flow between distinct inlet and outlet? 

START 
How-through system with channelized 
flow between distinct inlet and outlet? 

No 

Yes Groundwater is primary 

\'cgetation adapted to 
Yesseasonal drying? 

Yes 

l lvidence of extreme pl I or 

salinity with vascular 
vegetation only on perimeter 

of seasonal wet area? 

No No 

Flora characterized by \'ernal 
Pool specialists Yes 

water source? 

No 

Prone to seasonal 
drying under natmal 
hydrnlogic regime? 

No 

Associated with lcntic 
water body (>8 ha. and 

2m. deep) 

No 

Depressional 

V crnal Pools 
:\!any pools hydrolo;,>ically 

interconnected 

Marine 
not appropriate for CRAM 

No 

Evidence of strong 
freshwater influence? 

ls hydrology tidal at least 11 
tnon ths 111ost years? 

No Yes 

Seasonal 
I 1:stuarinc 

Foreshore and Channel 
banks dominated by salt-

tolerant plants? 

Vernal Pool System Individual Vernal Pool 
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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 seeps), depressional wetlands depend more on 
precipitation than groundwater as their water source. 
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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 riverine 
entrenchment, confinement, 
degradation, aggradation, 
slope, or bed form 

major channel confluences 

water falls 

open water areas more than 
50 m wide on average or 
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 water areas 111ore 
than 50 m wide on average 
or broader than the 
wetland 

foreshores, backshores and 
upbmds 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, benns, levees
and other flow
control structures

Table 3.6: Examples of features that should 110tbe 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 i\_1'\ 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 
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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 vaiy); 
there is no minimum size. 

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

Depressional 

Vernal Pool There are no size limits (sec 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-
confined 

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 
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. 

Lacustrine 
Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
vary); minimum size is 0.5 ha (about 75 m x 75 m). 

Playa 
Maximum size is 2.25 ha (about 150 m x 150 m, but shape can
vary); minimum size is 0.5 ha (about 75 m x 75 m). 

Estuarine 

Perennial Saline 

Perennial 
Non-saline 

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). 

Seasonal 
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Attribute 1: Buffer and Landscape Context 

Landscape Connectivity 

Definition: The landscape conneclivity of an Assessment 1\rea is assessed in tetms of its spatial 
association with other areas ofaguatic resources, such as other wetlands, lakes, streams, etc. It is 
assumed t.hat wetlands dose to each other have a greater potential to intetact ecologically and 
hydrologically, and that such interactions are generally beneficial. 

For all wetl::tnds exccpr riverine: On digital o r hardcopy site imagc1y, dtaw a straight line 
extending 500 m from the AA b0undat11 in each nf the four cardinal compass directions. 
Along each transect line, estimate the petce11tage of the segmen t that passes through wetland 
or aquatic habitat of any kind, including open wate1'. Use the worksheet below to record these 
estimates. 

Worksheet for Landscape Connectivity Metric for All Wetlands Except Riverine 

Percentage ofTransect Lines that Contains 
Wetland Habitat ofAny Kind 

Segment Direction Percentage ofTransect Length 
That is Wetland 

North 
South 
East 
West 

Average Percentage ofTransect Length 
T hat Is Wetland 

--

/ {)O 
11)0 
ilJ() ,eo 
!ff>% 

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

RatinJ? Alternative States 

A An average of76 - 100 % of the transects is wetland habitat ofany kind. 

B An average of51 - 75 % of the transects is wetland habitat ofany kind. 

C An average of26 - 50 % of the transects is wetland habitat ofany kind. 

D An average ofO - 25 % of the transects is wetland habitat of any kind. 
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Percent of AA with Buffer 

Definition: The buffer is the area ndjoining the /v\ 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 
contami11ants, discourage forays into the AA by people and Hoh-native predators, or otherwise protect 
the AA from stress and disturbance. 

To be considered as buffer, a suitable land cover type must be at least 5 m wide and extend along the 
perimeter of the A.A for at least 5 m. The maximum width of the buffer is 250 tn. .At distances beyond 
250 m from the AA, the buffer becomes p~t of the landscape context of the AA. 

Any area of open water at least 30 m wide that is adjoining the iv\, such as a lake, large river, or large 
slough, is not considered in the assessment of the buffer. Such open water is considered tn be neutral, 
neither part of the wetland nor patt of the buffer. There are three reasons for excluding large areas of 
open water (i.e., more than 30 m wide) from Assessment Areas and their buffers. First, assessments of 
buffer extent and buffer width are inflated by including open wate1· as a part of the buffer. Second, 
while there may be positive correlations between wetland stressors and lhe quality of open water, 
quantifying water quality generally requites labotatoty analyses beyond the scope of rapid assessment. 
T hird, open water can be a direct source of stress (i.e., water pollution, waves, boat wakes) or an 
indirect source of stress (i.e., promotes hutnan visitation, encoutages intensive use by Livestock looking 
for water, provides dispersal for non-native plant species), or it can be a source of benefits to a wetland 
(e.g., nutrients, propagules of native plant species, water that is essential to maintain wetland 
hydtoperiods, etc.). However, any area of open water at least 30 m wide that is within 250 m of the ,'v-\ 
but is not adjoining the i\.A is considered part of the buffer. 

Tn the example below (Figure 4.2), most of the area around the AA (outlined in white) consists of non-
buffer land cover types. The AA adjoins a tnajot roadway, parking lot, and other development that is a 
11on-buffer land cover type. There is a nearby wetland but it is separated from the AA by a major 
roadway and is not consideted buffer. The open water area is neutral and not considered in the 
estimation of the percentage of the AA perimeter tbat has buffer. In this example, the only areas that 
would be considered buffer is the area labeled "Upland Buffer''. 

Upland Buffer 
l)(..•vclor,mt:nl 

Op,·n W'o«'I' 
~ /\s:.e::-smt'm 1\1°<.'n 

I 11gh,~ .,y o r Patkn1g Lul 
Orh,:r Wctlnnd 

Figure 4.2: Diagram of buffer and non-buffer land
cover types. 
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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. 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

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 

D

D

D

D

D

D

D

D

D

D

[

D

D

commercial developments 

fences that interfere with the movements of wildlife 

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

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

lawns 

parking lots 

horse paddocks, feedlots, turkey ranches, etc. 

residential areas 

sound walls 

sports fields 

]traditional golf courses 

urbanized parks with active recreation 

pedestrian/bike trails (i.e., nearly constant traffic) 

Table 4.5: Rating for Percent of AA with Buffer. 

Alternative States 
Rating 

(not including open-water areas) 

A Buffer is 75 - 100% of AA perimeter. 

B Buffer is SO - 74% of AA perimeter. 

C Buffer is 25 - 49% of AA perimeter. 

D Buffer is O - 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. 

Step 1 
Identify areas in which open water is directly adjacent to 
the AA, with no vegetated intertidal or upland area 111 
between. These areas are excluded from buffer calculations. 

Step 2 

Draw straight lines 250 m in length perpendicular to the 
AA through the buffer area at regular intervals along the 
portion of the perimeter of the AA that has a buffer. For
one-sided nver111e AAs, draw four lines; for all other 
wetland types, draw eight lines (see Figures 4.3 and 4.4 
below). 

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

Step 4 Estimate the average buffer width. Record this width on
the worksheet below. 
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Figure 4.3: Examples of the method used to estimate Buffer Width. Note that the width is based on the 
lengths of eight lines t\-H that extend at regular intervals though tbe buffer areas, whether 
only a sm~ll part of the 250 rn zone around the AA is buffer (A) or all of the %one around 
tbe A..i\ is buffer (B). 

Worksheet for calculating average buffer width ofAA 

Line Buffer Width (m) 

A Zto-0 
B 

C 

D 

E 
F 

G 

H 'M 
Average Buffer Width ~'-f) 

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 arc 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 A.A lS dominated by native vegetation, has undisturbed soils, and lS

apparently subject to little or no human visitation. 

B 
Buffer for .A.A lS characterized by an intermediate lillX of native and non-native 
vegetation, but mostly undisturbed soils and is apparently subject to little or no human 
visitation. 

C 
Buffer for .A.A is characterized by substantial amounts of non-native vegetation .AND 
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 1\J\. 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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Attribute 2: Hydrology 

Water Source 

Definition: \'vater Sources directly affect the extent, duration, and frequency of saturated or ponded 
conditions within an Assessment Area. \'vater 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 _,\A to function as a source of water for other habitats while also 
directly affecting the hydrology of the A-1\. 

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., 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 Source. 

Rating Alternative States 

A 

Freshwater sources that affect the dry season condition of the AA, such as its 
flow characteristics, hydropcriod, 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 arc substantially controlled by artificial water sources. 

B 

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 inunediate 
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. 

C 

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 d1y season conditions of the 1L\ arc 
substantially controlled by known diversions of water or other withdrawals 
directly from the AA, its encompassing wetland, or from its drainage basin. 

D 

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: I-Iydroperiod 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 

D 

D 
D 

D 

D 
D 

D 

Upstream spring boxes 
Impoundments 
Pumps, diversions, ditching that 
move water i11to the wetland 

Evidence of aquatic wildlife 
mortality 
Encroachment of terrestrial 
vegetation 
Stress or mortality of hydrophytes 
Compressed or reduced plant 
zonation 

Increased Extent and Duration of Inundation or Saturation 

D 

D 

D 

D D 

D 

Berms 
Dikes 
Pumps, diversions, ditching that 
move water into the wetland 

Late-season vitality of annual 
vegetation 
Recently drowned riparian vegetation 
Extensive fine-grain deposits 

16 



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 
4.11 a and 4.11 b 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. 

Rating Alternative States 
(based on Table 4.10 above) 

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

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

C 

Hydroperiod of the A.A 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. 

OR 

The filling or inundation patterns in the i\1\. 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. 

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: I-Iydrologic Connectivity describes the ability of water to flow into or out of the wetland, 
or 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 4.15c: 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. 

B 

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. 

C 

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°/ci of the wetland that 
contains the AA. flood flows may exceed the obstructions, but drainage 
back to the wetland is obstructed. 

D 

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 i'u\. 
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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 
unnalural. 

Patch Type Definitions: 

Animal mounds and bHrro1vs. l'vfany 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 slt11nps or ttndermt 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 water. 

Cobble and bot{lders. 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. 

Concenflfr or parallel high 1vater t11arks. 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. 

Htttll!JJocks or sediment mounds. 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 lm high. Sediment mounds are similar to hummocks but lack plant cover. 

Islands (exposed at high-1vater stage). An island is an area of land above the usual high water level and, 
at least at times, sunounded 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. 

A1acroalgae 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 (sancfflats, 11111d[lats, gravel.flats, etc.l. 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 is not as obviously sorted by size or texture. 

Pannes or pools on floodplain. 1\ 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 arc 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 arc 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. 

Seconda,y 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 secondaiy 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 regarded as secondary channels. 

Shelffish 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 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 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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SJ})ales onfloodplain 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 crem1latedJoreshore. As viewed from above, the foreshote of a wetland can be mostly 
straight, broadly curving (i.e., arcuate), or variegated (e.g., meandeting). In plan view, a 
variegated shoreline resembles a meandering pathway. variegated shorelines provide greater 
contact between water and land. 

IV'rackline or o,;ganic debris in channel or on floodplain. \'(/rack 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 type of patch that is observed in the 1\ 1\ and enter the total number of 
observed patches in Table 4.16 below. In the case of riverine wetlands, their status as 
confined or non-con6ned must first be determined (see section 3.2.2.1). 

STRUCTURAL PATCH TYPE  
(check for presence) 
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Minimum Patch Size 2 3 m 2 3 m 2 3 m 2 3 m lni' 3 m 2 2 1 m 23 m
Secondaty channels on floodplains or along 

shorelines l () 'l 0 1 1 () l

Swales on floodplain or along shoreline 1 0 0 1 1 l 1 1 
Pannes or pools otl floodplain l 0 I 0 1 ([ l' 1 1 

Vegeta ted islands (mostly above high-water) 1 () 0 1 0 a- 1 1 
Pools or depressions in channels 

(wet or dry channels) 1 1 1 0 () () 0 0

Riffles or rapids (wet channel) 
or planar bed (dry channel) 1 1 0 0 0 () 0 0 

Non-vegetated flats or bare ground 
(sanclflats, mudflats, gravel flats, etc.) 0 0 l 1 'J t2!) 1 1

Point bars and in-channel bars 1 1 1 0 0 0 0 0 
Debris jams 1 1 1 0 0 1 0 0 

AbLmdant wracl<line or organic debris in 
channel, on floodplain, or across depressional 

wetland plain 
1 1 L 1 () 1 0 0 

Pl:mt hummocks and/or sediment mounds 1 l 1 1 I ·1 1 1 
Bank slLunps or undercut banks in cl1annels or 

along shore]jne l 1 1 1 0 l 0 0

Variegated, convoluted, or crenulated foreshore 
(instead of broadly arcuate or mostly straight) l L 0 1 0 1 0 0

Animal mounds and burrows 0 0 t 1 1 0 1 1 
Standing snags (at least 3 m tall) l L l 1 1 rn 0 0

Filamentous macroalgae or algal mats 1 1 1 1 1 1 1 1 
Shellfish beds 0 0 1 0 0 1 0 0 

ConcentJ:ic or parallel high water marks 0 0 0 1 1 I l 1 
Soil cracks 0 0 1 1 0 1 l 1 

Cobble and/or Boulders l 1 () 0 1 1 1 0 
Submerged ve_getation 1 0 1 1 0 1 0 0 

Total Poss.ible 16 11 15 13 Hl 16 I() I() 

No. Observed Patch Types 
(enter here and use in Table 4.16 below) 3 
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Table 4.16: Rating of Structural Patch Richness (based on results from worksheets). 

Rating 

Confined Riverine, 
Playas, 

Springs & Seeps, 
Individual Vernal Pools 

Vernal ,Pool 
Systems and 
Depressional 

Estuarine 

Non-
confined 
Ri,i~ 

("i;custrine ·1 
A ~8 ~11 ~ 11 2 12 

B 6 - 7 8-10 8-10 9 - 11 

C 4-5 5-7 6-7 67 , 
D $3 $4 $5 ~y) 

Topographic Complexity 

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

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

Type Examples ofTopographic Features 

Depressional 
and Playas 

pools, islands, bars, mounds or hummocks, variegated 
shorelines, soil cracks, partially buried debris, plant 
hummocks, livestock tracks 

Estuarine 
channels large and small, islands, bars, panncs, potholes, natural 
levees, sheJlfish beds, hummocks, slump blocks, first-ordet tidal 
creeks, soil cracks, partially buried debris, plant hummocks 

Lacusti:ine islands, bars, boulders, cliffs, benches, variegated shorelines, cobble, 
boulders, partially buried debris, plant hummocks 

Riverine pools, runs, glides, pits, ponds, hwnmocks, bars, debris jams, 
cobble, boulders, slump blocks, ttee-fall holes, plant hummocks 

Slope Wetlands pools, runnels, plant hummocks, burrows, plant hummocks, 
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 hwnmocks, 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 A1-\, or, 
if the AA is not contiguous with the buffer, then the right end of each profile represents the edge of the 
.AA. 

B 

C 

D 

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

Rating 
Alternative States 

(based on diagrams in Figure 4.6 above) 

A 

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.Ga. 

B 
AA has at least two benches or breaks in slope above the middle area or 
bottom zone of the AA, but these benches and slopes mostly lack abundant 
micro-topographic relief. The AA resembles profile B of Figure 4.Ga. 

C 
A,-\ lacks any obvious break in slope or bench, and is best characterized has a 
single slope that has at least a moderate a1nount of micro-topographic 
complexity, as illustrated in profile C of Figure 4.Ga. 

D 
AA. has a single, uniform slope with little or no micro-topographic complexity, 
as illustrated in profile D of Figure 4.Ga. 
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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 \'vorksheets. 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 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°/ti of the portion ef the AA that is suitable.for the lqye,: 
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 back.shore, 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 Lqyet: This layer includes rooted ac1uatic macrophytes such as &tppia cinvosa 
(ditchgrass), Ivmunct1!11s aq11ati!is (water buttercup), and Potamogeton Jo!ios11s (leafy pondweed) that 
create floating or buoyant canopies at or near the water surface that shade the water column. 
'fhis layer also includes non-rooted aquatic plants such as Levma 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 
nast111tillln-aq11atic11t11 (watercress), small Isoetes ( quillworts), Distich!is spicata (saltgrass), ]a11tma 
carnosa (jaumea), Ran11nc11!11sJlat1111la (creeping buttercup), Alzsma spp. (water plantain), Sparganium 
(burweeds), and Sagitmia spp. (arrowhead). 

1\lledi11v1 Vegetation. This layer never exceeds 75 cm in height. It commonly includes emergent 
vegetation such Salicornia virginica (pickleweed), Atriplex spp. (saltbush), rushes (J1111ms spp.), and 
&tmex crisp11s (curly dock). 

Tall Vegetation. This layer never exceeds 1.5 min height. It usually includes the tallest emergent 
vegetation and the larger shrubs. Examples include 1._)pha latifolia (broad-leaved cattail), Scirp11s 
californims (bulrush), Rit!Jlls 11rsin11s (California blackberry), and Baccha,is pi!11atis (coyote brush). 

Very Tall Vegetation. This layer is reserved for shrubs, vines, and trees that are taller than 1.5 m. 
J::<~xamples include Pla11tan11s racemosa (western sycamore), Pop11l11s fremontii (Fremont cottonwood), 
Al!111s mbra (red alder), Samb11ms mexican11s (Blue elderberry), and Cory/us ca!ffornims (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 % 2: 5 % 

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

It counts as a layer. 

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. 

It is not a "dominant" 
species, and is no longer It is a "dominant" species. 
considered in the analysis. 

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 Very 

Tall 

Perennial Saline 
Estuarine 

On \'(later 
Surface 

<0.3m 0.3-0.75 m 0.75- 1.5 m >1.5m 

Perennial Non-saline 
Estuarine, Seasonal 

Estuarine 

On \'(later 
Surface 

<0.3m 0.3-0.75 m 0.75-1.5m >1.5m 

Lacustrine, 
Depressional and 

Non-confined 
Riverine 

On 
Water 

Surface 
<0.5m 0.5-1.5 m 1.5 - 3.0 m >3.0m 

Slope NA <0.3m 0.3-0.75 m 0.75-1.5m >1.5m 

Confined Riverine NA <0.5m 0.5- 1.5 m 1.5-3.0 m >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-
metric. The invasive status for many California wetland and riparian plant species is based on the Cal-
IPC list (Appendix IV). IIowever, 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 represents ~10% relative cover) 

Note: Plant species should only be counted once when calculating the Number ofCo-dominant 
Sipectes an dPercentInvas1on metnc scores. ~•-

 

~ ~-,__--..., 

H\ \ -n<'r icr/n 

I -cA ~ I Aft i.ffln ..... , ... •= .. L , \~~. v ,-Jd- >,.!>%/, : 

C-tJ 1,,() f 
~c~ . 

Floating or Canopy-fonning lnvasive? "Short ) Invasive? 

Medium' Invasive? Tall Invasive? 7K"t Lwt' 
-

Very Tall Invasive? 
Total number of co-dominant 
species for all layers combined 

(enter here and use in Table 4.19) 1
Percent Invasion 

(enter here and use in Table 4.19) D 

Table 4.19: Ratings for submetrics of Plant Community Metric. 

Rating 
Number ofPlant Layers

Present 
 Number of Co-dominant

Species Percent Invasion

Lacustrine, Depressional and 
Non-confined Riverine Wetlands - -, 

A 4-5 > 12 ~0 -153/J 
B ~ 9-11 16 -30%
C ( t-V 6 -8 31-45% 
D 0 ( 0 -5) 

~
46-100% 
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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 
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. 

Rating Alternative States 
(based on Figures 4.7, 4.8, and 4.10) 

A AA has a high degree of plan-view interspersion.· 

B 1L\ 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: \'{!hen 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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Figure 4.7: Diagram of the degrees of interspersion of plant zones for Lacustrine, Depressional, Playas, 
and Slope wetlands. Hatching patterns represent plant zones (adapted from Mack 2001). Each zone 
must comprise at least 5% of the AA. 

Low Low 

Medium Medium 

High High 
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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 Composit"ion Metrics (sec 
Section 4.4.2) are used to assess Vertical Biotic Structure. To be counted in CRAl'vI, 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 

Medium 

Short 

Tall or Very 
Tall C 

Medium C 

-
Short 

( 

)( )l 
~ 

Abundant vertical overlap involves Moderate vertical overlap involves 
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 

A 
More than 50°/ci of the vegetated area of the AA supports abundant
overlap of plant layers (see Figures 4.11). 

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. 

D 
Less than 25% of the vegetated AA supports moderate overlap of plan1 
layers, or two layers are well represented with little overlap, or AA is 
sparsely vegetated overall. 
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I ~rncrgcnt l•:mcrgcnt 
i\Ionocots \\·ith i\Ionocots \\·ithout 

Canory c:anopy 

Emergent Dicots 
\\'ithout Canopy or 

Fntraincd Litter 

J•:mcrgcnt l)icots 
with ( :~mopy and 
J•:ntraincd 1,ittcr 

Figure 4.12: Schematic diagrams of 
plant canopies and entrained litter used 
to assess Vertical Biotic Structure in all 
Estuarine wetlands, or in Depressional 
and Lacustrine wetlands dominated by 
emergent monocots or lacking Tall and 
Very Tall plant layers. 

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

Rating Alternative States 

A 

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. 

B 

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. 

C 
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 surface. 

D 
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: 1\ 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 1\ssessment 1\rea (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 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 CRAl'vI 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 Bioti~ 
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 
1\1\. 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 
wetland? Yes (ri;;~ )

... 
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 
1no re vears 

likely to affect 
site next 3-5 

,·ears 

likely to affect 
site next 1-2 

years 

depressional vernal pool vernal pool
system 

Has this wetland been converted from 
another type? If yes, then what was the 

previous type? 

r1c·\ 

non-confined 
riverine 

confined 
nvenne 

seasonal 
estuarine 

perennial saline 
estuarine 

perennial non-
saline eshrnrine wet meadow

lacustrine seep or spring playa 
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Stressor Checklist Worksheet 

HYDROLOGY A'f'fRIBUTE 
(WITHIN 50 M OF AA) 

P resent and likely 
to have negative 

effect on AA 

Significant 
negative

effect on AA 
Point Source (PS) discharges (POT\V, od1er noo-stormwatcr <fochargc) 
Non-point Source (Non-PS) ilischarges (urban runoff, farm drainage) 
Flow diversions or unnatural inflows 
Dams (resecvoirs, detention basins, recharge basins) 
Flow obstrnctions (culvetts, paved stream crossings) 
Wcir/dmp structure, tide gate$ 
Dredgetl inlet/ch;uinel 
Engineered channel (riprap, armored channel bank, bed) 
Dike/levees 
Groundwata extraction 
D itches (borrow, agricultural drainage, mos,1uito control, etc.) 
Actively managed hydrology 
Comments 

\( ·r-)Yl 0 

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) 
Yegetation management 
Excessive sediment or organic debds from watershed 
Excessivt: nmoff from watershed 
Nutrient Lmpaired (PS or Non-PS pollution) 
HeaV)' metal impaired (PS or Non-PS pollution) 
Pesticides or trace organics impaired (PS or Non-PS pollution) 
Bacteria and pathogens impai.red (PS or Non-PS pollution) 
Trash or refuse 
Com men ts JnH)\___()-
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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 
1\fowing, grazing, excessive herbivory (within .-\.·\) 
Excessive human visitation V 
Predation am! habitat destmction by non-native vettebrates (e.g., 
Vi1J!,i11ia oj)oss11111 and domestic predators, such a~ 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 txti:acticm or stocking (fisheries, aquaculrurc) 
Excessivt' organic debris in matrix (for vernal pools) 
Lack of vegetation management to conserve natural resources 
Lack of treatment of invasive plants adjacent t<> : \ . .-\ or buffer 
Comments 

A-u•io')\ A ~t d/J ~'vL-. {{ .II ,I ~fVL£.. ,..-,fL..JJ - . . '-- ·-
\,,\\, A r', - I 

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 
fndustrial/ commercial 
Military training/ Air traffic 
Dams (or o ther major flow regulation or disruption) 
Dryland farming 
Intensive row-crop agriculture 
Orchards/nurseries 
Commercial feedlots 
Dairies 
Ranching (enclosed livestock gnizing or horse paddock or fcculnt) 
Transportation corridor 
Rangeland (livestock rangeland also managed for native vegetation) 

Sports fields and urban parklands (golf courses, wccer fields, etc.) 
Passive recreation ~)u·d-watching, hiking, etc.) v---
.·\ctive recreation (off-road vehicles, mountain biking, hunting, fishing) ~ 
Phrsical resource extraction (rock, sediment, oil/gas) 
Biological resource extraction (aquaculture, commercial fisheries) 

Comments 

All)/1:::...,-
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CRAM Score Guidelines 
Table 3.11: Steps to calculate attribute scores and AA scores. 

Step 1: Calculate 
Metric Score 

For each l\fotric, convert the letter score into the corresponding numeric 
score: A=12, B=9, C=6 and D=3. 

Step 2: Calculate 
raw Attribute 
Score 

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

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, usmg the following 
formula: 

[ c~,~.~!'.m X [ ¾ ~':ir::•b X Bc:~::~'."b jJ~ z,::::::~~ 
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 
final Attribute 
Score 

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

Step 4: Calculate 
the 1\.1\. Score 

Calculate the AA score by averaging the Final Attribute Scores. Round the 
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): 

1,\./\ 

Wetland Sub-type: 

~ onfined o Non-confined 

AA Category: 

o Restoration o Mitigation o Impacted f Other 

Did the river/stream have flowing water at the time of the assessment? ~ es D no 

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 ephemeral streams conduct water only 
during and immediately following precipitation events. Intem,ittent 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 
source. 

~ erennial o ephemeral o intermittent 

Photo Identification Numbers and Descri tion: 
Photo ID Description Latitude Longitude Datum 

1 
2 
3 
4 
5 
6 

1 



Comments: 

2 



Scoring Sheet: Riverine Wetlands 

AA N ame: ( Am ~ t'."'' (m/ d/ y) I II I l c:;- I II 
Attribu tes and Metrics Scores Comments 

Buffer and Landscape Context 
Landscape Connectivity (D) A 

Buffer s11b111etncA : ~ Percent qf AA 111ith Biffer 
Biffer mb111el!ic B: 
A verage B11ffer fVidth A 
Biffer s11b111eltic C: 
B11ffer Condition C 

D + ( C x (Ax Bf ] ·~= Attribute Score R::tw Final 
;)06 ~ .4 

Final Attt·ibutc Score = 
(Raw Score/24)100 

Hydrology 
Water Source 

Hydropcriod or Channel Stability 
Hvdrologic Connectivity 

{ ~ 

C. 
~('

Attribute Score 
Ra,v Final ,~ 50 

(,/1 "-' 1/V\ (1{1, ·11 u\O Ol 
Final Attribute Score = 

(Raw Score/ 36)100 
Physical Structure 

Suuctural Patch Richness D 
Topog-raph.ic Complexity n 

Attribute Score Raw Finlll 
tn ~5 

Final J\ ttribute Score = 
(Raw Score/24)'l00 

Biotic Structure 
Plant Co1111111111ify s11b111ehic A : 
Nt1111her efPlant Layers C 
Plant Co11111111ni!J S11b111e1n·c B: 
N umber efCo-domi11a11t species n 
Plant Con11111111t"!J s11b111etnc C: 
Percent Invasion J) 

,t-, ~ ,~ 't 1/,1-.J.Q 

rl~ SM· 

~ ,s.A ,~/\7. ~ 
Pl:lnt Community Metric 
(average ofS11b111et1ics A-C) .y 

I Iorizontal Interspersion and Zonation 
Vertical Biotic Structure 

(f 1_,, 

[ ) 

Attribute Scor~ Raw Final 
\~ 3(o .:;;}.

Overall AA Score ~?) 

Final Attribute Score = 
(Raw Score/36) I00 

Average of Final Attribute 
Scores 

3 
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Worksheet 1: Landscape Connectivity Metric for Riverine Wetlands. 

Lengths of Non-buffer Segments For 
Distance of500 m Upstream of AA 

Lengths of Non-buffer Segments For 
Distance of500 m Downstream ofAA 

Segment No. Length (m) 
I 

Segment No. Length (m) 
1 

2 2 
3 3 
4 4 
5 5 
Upstream Total Length Downstream Total Length 

I I 
I I 
I 
I 
l 
If'/, (/) 

r I 

Worksheet 2: Calculating average buffer width ofAA. 

Line Buffer Width (m 

B 
C 
D 
E 
F 
G 
H 

Average Buffer Width 



Wotksheet 3: Assessing Hydwperiod for Riverine Wetlands. 

Condition Field Inclicators 
(check all existing conditions) 

Indicators of
Channel 

Equilibrium 

D

Iii

D
 D

,-~ 
~ 

D
D

D

1\S 

 The channel (or multiple channels in braided systems) has a welJ-
defined bankfuU contour that clearly <lemarcates an obvious active 
floodplain in the ctoss-sectional ptofile of the channel throughout 
most of the AA. V\LI .-P\ l ,{.):":i (). ({_ 1 J\... 

' Pe[ennial riparian vegetation is abundant and well established along 
the bankfuU contour, but not below it. 

 There is leaf litter, thatch, or wrack in most pools. ,r ;D 9c.l"
 ' fhe channel contains embedded woody debris of the size and arnoum 

cons1stent with what is naturally ava.iJablc in the ripadan area. 
./There is little or no active undercutting or burial of riparian vegetation. 

There are no mid-channel bars and/or point bars densely vegetated 
with perennial vegetation. 

 Channel bars consist ofwell-sorted bed material. 
 T here are channel pools, the bed is nor planar, and the spacing 

between pools tends to be regular. 
 The larger bed material supl?Orts abundant mosses or periphyton. 

D 

D 

D 

D 

D 
D 

D 

indicators of 
Active 

Degradation 

The channel is charactecized by deeply undercut banks with exposed 
living roots of trees or shrnbs. 
There are abundant bank slides or slumps, or the lower banks are 
uniformly scoured and not vegetated. 
Riparian vegetation is declining in stature or vigor, or many riparian 
trees and shrnbs aJong the banks are leaning or falling into the channel. 
Ao obvious bistodcal floodplain has recently been abandoned, as 
indicated by the age strucwre of its riparian vegetation. 
The channel bed appears scoured to bedrock or dense clay. 
Recently active flow patl,ways appear to have coalesced into one 
channel (i.e. a previously braided system is no longer braided). 
The channel bas one or more nick points indicating headward erosion 
of the bed. 

D 

~O~
~

 

D 

D 

Indicators of
J\ctive 

Aggradacion 

There is an active floodplain with fresh splays ofcoarse sediment. 
'here are partia.Uy buried living ttee trunks or shrubs along the banks. 
 :he bed is planar overall; it lacks well-defined channel pools, or they 

nre uncommon and irregularly spaced. 
There are partially bw·ied, or sediment-choked, culverts. 
Perennial terrestrfaJ or riparian vegetation is encroaching into the 
channel or onto channel bars below the bankfull contour. 
There are avulsion channels on the floodplain or adjacent valley floor. 

5 
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Worksheet 4: Entrenchment Ratio Calculation for Riverine Wetlands. 

The foUowing 5 steps should be conducted for each o f 3 cross-sections located in the M ar the 
approximate mid-points ruong straight riffles or glides, away from deep pools or meander bends. 

Steps Replicate Cross-sections 1 2 3 

1 Estimate 
bankfulJ width. 

This is a cri tical step requiring familiari ty with field 
indicators of the bankfuJJ contour. Estimate or 
measure the distance between the right and left 
bankfu!J contours. 

2: Estimate max. 
bankfuJ I depth. 

imagine a level line between the right and left bankfull 
contours; estimate or measure the height of tbe line 
above the thalweg (the deepest part of the channel). 

3: Estimate flood 
prone depth. 

Double the estimate of maximum bankfull depth 
from Step 2. 

4: Estimate flood 
prone width. 

Imagi ne a level line having a height equaJ to the flood 
prone depth from Step 3; note where the line 
intercepts the right and left banks; estimate or 
measure the length of this line. 

5: Calculate 
entrenchment 
ratio. 

Divide the flood prone width (Step 4) by the bankfuU 
width (Step 1). 

6: Calculate average 
entrenchment 
ra tio. 

Calculate the average results for Step 5 for aU 3 replicate cross-sections.

,1 Zt-~ 
;>? ~ 

~ ~ C=> 

~~ \¾ 7~ 
ff \It::) \/<

 ""1./ 
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Worksheet Sa: Structural Patch Type for Non-confined Riverine Wetlands. 

Identify each type ofpatch that is observed in the M. 

Structural Patch Type Check for 
presence 

Secondary channels on floodplains or along shorelines 
Swales on floodplain or along shoreline 

Panoes or pools on floodplain 
Vegetated islands (mostJy ab0ve high-water) 

Pools or depressions in channels 
(wet ot drv channels ) 

Riffl~I/~pids (wet channel) 
or ar bed (dry channel) 

Poi9flbars and in-channel bars 
Debris jams 

Abundant wracl<line Ir 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 

Variegated1,convoluted, or crenulated foreshore (instead of broadly arcuate 
or mostJy straight) 

/,' 
/ / 

I I 

Standing snags (at least 3 m tall) 
Filamentous macroalgae or algal mats 

Cobble and/or Boulders 
I I  Submerged vegetation ,

I Total Possible 16

I ' No. Observed Patch Types 

7 



Worksheet Sb: 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 wrack.line 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 Boulders 
Total Possible 11 

No. Observed Patch Types I 

--" 

if····/·-

8 



Worksheet 6a: Plant Community Metric -

Co-dominant Species Richness for Non-confined Riverine Wetlands. 

N ote: A dominant species represents 2:10% relative cover. Count species only once when calculating any Plant 
Community sub-metric. 

F4>ating or Canopy-forming Invasive? Short Invasive? 

",..__ ,,,'"' 
Mediu~ "'--- Invasive? Tall Invasive? 

~~ ' 
-......__r-.. ,, 

'- -
Very Tall Invasive? ............ 

Tocill~mber of co-dominant 
species , all layers combined 

Percent Invasion 

" 

Worksheet 6b: Plant Community Metric -

Co-dominant Species Richness for Confined Riverine Wetlands. 

Note: A dominant species represents 2:10% relative cover. Count species only once when calculating any Plant 
Community sub-metric. 

Invasive? Me:~ Invasive? Mr / r;. f., 

1------------4-----+--=:::-i-------l-------c~ ' J1i ,Yl1~ 

Invasive? Invasive? 

Total number of co-dominants 
for all layers combined 

Percent Invasion 

9 



Worksheet 7: Wetland disturbances and conversions. 

Has a major disturbance occurred at this 
wetland? Yes <0:,) 

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 

depressional vernal pool vernal pool
systern 

Has this wetland been converted from 
another type? If yes, then what was the 

previous type? 

non-confined 
nvenne 

confined 
nvenne 

seasonal 
estuarine 

perennial saline 
estuarine 

perennial non-
saline estuarine wet meadow

lacustrine seep or spring playa 

10 



Worksheet 8: Stressor Checklist. 

rIYDROLOGYATTRIBUTE 
(WITHIN SOM OF AA) 

Present and likely 
to have negative 

effect on AA 

Significant 
negative 

effect on AA 
Point Source (PS) discharges (POT\XI, other non-stormwacer discharge) 
Non-point Source (Non-PS) clischargcs (urban runoff, farm d(ainage) 
f-low diversions or unnatural inAows 
Dams (reservoirs, clctcntioo basins, recharge bnsios) 
Flow obstructions (culverts, paved scream crossings) 
Weir/drop structure, tide gates 
Dredged inlet/ channel 
Engineered channel (riprnp, armored channel bank, bed) 
Dike/levees 
Groundwater extraction 
Ditches (borrow, ag,ricultural drainagt-, mosquito cnnnol, ere.) 
Actively managed hydrology 
Comments 

PHYSICAL STRUCTURE ATTRIBUTE 
(WITHIN 50 M OF AA) 

P resent and likely 
to have negative 

effect on AA 

Significant 
negative 

effect oo AA 
Pilling or dumping of sediment or soils (N/ A foe restora tion a reas) 
Grnding/ compaction (N/ A foe restoration areas) 
Plowing/Discing (N/A for restoration a reas) 
Resource exm1ccion (sediment, gravel, oil and/or gas) 
Vegetation management 
Excessive sediment or organic debris from watershed 
Excessive mnciff from watcrshed 
Nutrient impaired (PS or Non-PS pollution) 
Hewy rnernl impaired (PS or Non-PS pollution) 
Pesticides or rrnce organics impaired (PS or Non-PS pollution) 
Bncceria and pathogens impaired (PS or Non-PS pollution) 
Trash o r refuse 
Comments 

/ ,__,...,,,,..v 

!/" 
~ 1/ 
, _...- ,_ 
,,,,-- L---,,..,.- L..,/ 

t_,,..,- ~ 

n 



BIOTIC STRUCTURE ATTRIBUTE 
(WITHlN 50 M OF AA) 

Present and likely 
t o have negative 

effect on AA 

Significant 
negative 

effect on AA 
Mowing, grnzing, l!xccssive h!!rhivo ry (within AA) 
Excessive human visitation v 
Predation and habitat destruction by non-native vertebrates (e.g., 
V i1J1.1i11(} qf)oss11111 and domestic predators, such as fentl pc ts) 
Tree curcing/sapling removal 
Removal of woody debris 
Tt·catmenr of non-narive and nuisance planr species 
Pesticide application o.r vecror control 
Biological resource c.xrraction o r stocking (fisheries, at1uaculturc) 
Excessive organic debris in macrix (for vernal poo.ls) 
Lack of vcgctation managemem to conserve natural rcso,trces 
Lack of rrearment of invasive planrs adjacent ro AA or buffer 
Comments 

BUFFER AND LANDSCAPE CONTEXT ATTRIBUTE 
(W'ITHIN 500 M OF AA) 

Present and likely 
to have n egative 

effect on AA 

Significant 
negative 

effect on AA 
Urban residential 
( odusrrial/ commercial 
Military training/ Air rrnffic 
Dams (or other major flow regulation or disruption) 
Dryland farming 
I mensive row-crop agriculture 
Orchards/nu rserjes 
Commercial feed lots 
Dairies 
Ranching (enclosed livestock grazing or horse paddock or feedlot) 
Transpt)rtation corridor 
Rangeland (livestock rangeland also managed for native vcgerarion) 

Sports fields and urban parklands (golf cou~-ses, soccer fields, etc.) 
Passive recreation (bird-watching, hiking, etc.) v 
Active recreation (off-road vehicles, mountain biking, hunting, fishing) ,./ 
Physic:1J resource~ exrrnction (rock, sediment, oil/gas) 
Biological resource extraction (aql1acu.lture, commercial fisheries) 

Comments 
,,--_, 
l'IC.' _,, ..,, ~ -.. 
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Basic Information Sheet: Riverine Wetlands 

Your Name: 
CRAM Site ID: 
Assessment Area Name: 
Date m/d/ ): 

Assessment Team Members for This AA 

Average Bankfull Width: 

~pproximate Length ofAA (10 times bankfull width, min 100 m, max 200 m): 

'241> 
Wetland Sub-type: 

~ onfined o Non-confined 

AA Category: 

o Restoration o 1vlitigation o Impacted ¥ Other 

Did the river/ stream have flowing water at the time of the assessment?~ yes o no 

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. Pere1111ia/ streams conduct water all year long, whereas ephe111eral streams conduct water only 
during and immediately following precipitation events. Inte1wittent 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 
source. 

~ erennial o ephemeral o intermittent 

Photo Identification Numbers and Descri tion: 
Photo ID Description Latitude Longitude Datum 

1 
2 

3 
4 \~ 
5 
6 

1 



Scoring Sheet: Riverine Wetlands 
-

a..--~ 
~ 

(L- v AA Name: (m/d/y) ItJ~ I l ~ I t\ 
Attributes and Metrics Scores Comments 

Buffer and Landscape Context 
Landscape Connectivity (D) 

~ 

ft 
Bulfer S11bmehic A: 
Percent efAA JJJith Bulfer 
B,gfer S11bmetnc B: 
Average Bulfer Width 
B11.ffer s11b111ettic C: 
B11ffer Condition 

#' 

A 
,4 

cL..~ , t') .,1..._ rl.- ~ J(__ 1,~..1:•\.t a c,,.., ·,'4,ul '""'' 
Raw Final 

D + [ C x (Ax B/' ] ·~ =Attribute Score Final Attribute Score = '
(Raw Score/24)100 

 

Hydrology 
\Vater Source

H ydrooeriocl or Channel Stabilitv 
Hvdrolocic Connectivitv

Attribute Score

 
to,.:::s ~~ 

c.;... 
)%' fl, Q.,-~ !.. ~-= '.:.:,:..R be.~ i $o'f'r 

 C-- ,, ,_ -lt,.,,,,._ e,,/..?-v-f- ,n,.-h~ I.Si Jc5/ ~ --
Raw Final Final Attribute Score = 

(Raw Score/36)100 
 ~ - 1, if.f-~ 

Physical Structure 
Structural Patch Richness 
TopoQ:raphic Complexity 

Attribute Score 

r ?~I' -~ \:I 
n 
~ 7 ~~~ c_, •cM-- S,VVU,...M 

Raw ' Final Final Attribute Score = 
(Raw Score/24)100 ,7,~ 

Biotic Structure " 
'ls 
~D 
~J) 

Plant Cot111111111iry s11b111ehic A : 
N11mberef Plant Layers 
Plant C01111111111i!J s11bmettic B: 
NH111ber qfCo-dominant species 
Plant Co1111m111i!J s11bmettic C· 
Percent Invasion 

Plant Community Metric
(average efs11bmehics A -q

 
 ~ 

Horizontal Interspersion and Zonation 
Vertical Biotic Structure 

Attribute Score 

r_ r ,. '!:,._ ... _!.,._. 11 ...~,t..,.. 1
rl\,ol ~tr-

/"_ " c~e,.,£ ~/r;#l,c "'"'-~.,.,
Raw Final Final Attribute Score = 

(Raw Score/36)100 I 1--"1-\--:\--
Overall AA Score Average of Final Attribute 

Scores .~ .51-
I 

3 



Worksheet 1: Landscape Connectivity Metric for Riverine Wetlands. 

Lengths of Non-buffer Segments For Lengths of Non-buffer Segments For 
Distance of500 m Upstream ofAA Distance of500 m Downstream ofAA 

2 
3 
4 
5 
U stream Total Len 

Worksheet 2: Calculating average buffer width ofAA. 

Line Buffer Width (m) 
A 

B 

C 
D 
E 
F 
G 
H 

Average Buffer Width 

.. .. Zo-0 
zqo 
~ 
'7 

~ 

I 
. " . I... 

' 
.. •. , . .. 

I 
'I

;J~-0 

.... 

.. .. .. . ' .. . 
" ... . 
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Worksheet 3: Assessing Hydroperiod for Riverine Wedands. 

Condition 
Field Indicators 

_ (check all existin2 conditions) 

Indicators of 
Channel 

Equilibrium 

' 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 is leaf litter, thatch, or wrack in most pools. 
The channel contains embedded woody debris of the size and amount 
consistent with what is naturally available in the riparian area. 
There is little or no active undercutting or burial of riparian vegetation. 

 There arc no mid-channel bars and/or point bars densely vegetated 
with perennial vegetation. 
Channd bars consist ofwell-sorted bed material. 
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. 

I Indicators of 
Active 

Degradation 

The channel is characterized by deeply undercut banks with exposed 
living roots of trees or shrubs. 
 There are abundant bank slides or slumps, or the lower banks are 

unifunnly scoured and not vegetated. 
Riparian vegetation is declining in stature or vigor, or many riparian 
trees and shrubs along the banks are leaning or falling into the channel. 
An obvious historical floodplain has recently been abandoned, as 
indicated by the age structure of its riparian vegetation. 
The channd bed appears scotired to bedrock:'or.dehse clay, :. 

! ' 

Recently active flow pathways _appe~c to have co~Ie~e;d into one 
channel (i.e. a previously braided system is no longer braided). 
The channel has one or more nick poin~ indic.i,ting hea~\var<;l ero('iion 
of the bed. ·. · · 

-~ 1!'~----ra - -

\..._ 

Indicators of 
Active 

Aggradation 

lijl"

·· 
~

0 

D 
, 
~
V

D 
D 

D 

D 

~

D 

0 

D 
D 

D 

D There is an active floodplai~· with fresh spl~ys ofcoarse s;<liment." 
There arc 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. 
There are partially buried, or sediment-choked, culverts. 
Perennial terrestrial or riparian vegetation is encroaching into the 
channd or onto channel bars below the bankfull contour. 
There are avulsion channels on the floodplain or adjacent valley floor. 

D 
~

D 
~

D 

5 



Worksheet 4:-Entrenchment Ratio Calculation for Riverine Wetlands. 

The following 5 steps should be conducted for each of 3 cross-sections located in the AA at the 
approximate mid-points along straight riffles or glides, away from deep poo!s or meander bends. 

Steps Replicate Cross-sections . f'1 2 3 

t Estimate 
bankfull width. 

This is a critical step requiring familiarity with field 
indicators of d1e bankfull contour. Estimate or 
measure the distance between the right and left Ze> z~ 
bankfull contouts. 

tl 
2: Estimate max. 

bankfull depth. 

Imagine a levd line between the right and left bankfull 
contours; estimate or measure the height of the line 3 
above the thalwcg (the deepest part of the channel). J J 

3: Estimate flood 
prone depth. 

Double the estimate of maximum bankfull depth &,ti from Step 2. 4 ~ 
4: Estimate flood 

prone width. 

, 
Imagine a level line having a heigh\ equal to the flood 
prone depth from Step 3; note where the line 
intercepts the right and left banks; estimate or
measure the length of this line. 

:So  $6 ~l 

S: Calculate 
entrenchment 
ratio. 

Divide the flood prone width (Step 4) by the bankfull t.~ width (Step 1). t.$~ t.rr 
6: Calculate average 

entrenchment 
ratio. 

Calculate the average results for Step 5 for all 3 replicate cross-sections. (.S ( 

i~~( 
-kl .-,,.,l. t .._.. 

~~~( ~ 

~~¥ 

6 
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Basic Information Sheet: Riverine Wetlands 

Your Name: 
CRAM Site ID: 
Assessment Area Name: 
Date (m/ d/ ): 

Assessment Team Members for This AA 

Average Bankfull Width: 

Approximate Length of AA (10 times bankfull width, min 100 m, max 200 m): 

1.D6t--\ 
. Wetland Sub-type: 

o Confined ~ on-confined 

AA Category: 

o Restoration o Mitigation o Impacted / other 

Did the river/stream have flowing water at the time of the assessment? o no 

What is the apparent hydrologic flow regime of the reach you are assessing? 

The hydrologic flow regim e of a stream describes the frequency with which the channel conducts 
water. Pere1111ia/ streams conduct water all year long, whereas ephe111eral streams conduct water only 
during and immediately following precipitation events. Inter,11itte11t streams are dry for part o f the year, 
but conduct water for periods longer than ephemeral streams, as a function of watershed size and water 
source. / 

r!perennial o ephemeral o intermittent 

Photo Identification Numbers and Descri tion: 
Photo ID 

No. 
Description Latitude Longitude Datum 

1 
2 
3 

4 
5 
6 

1 



Comments: 

2 



Scoring Sheet: Riverine Wetlands 

AAName: ~.~ R~ (m/<l/y) I I l I I {,., I \ \ 
Attributes and Metrics Scores Comments 

Buffer and Landscape Context 
Landscape Connectivitv(IY A 

811.ffer s11b111efric A : A Percmt of AA Jllitb B11_ffer 
81lfar Sttb111etnc B: A Average B1!1fer Width 
Biffer S11b111etric C: f> BIi/fer Condition 

D + [ C x (Ax B)"] ', =Attribute Score Raw Final Final Attribute Score = 
L:J;;;. 41 q3_4 (Raw Score/24) 100 

Hvdrolo~ 
Water Source { / D~~ r~ v..r, 1t tlU'vt,\L~ N6 

Hydroperiod or Channel Stabilitv A. . 

Hyclrologic Connectivitv A HVOl=Z./Jr - R.AADP/uf.. a;:-

Attribute Score Raw Final Final Attribute Score= 

~o ra3.t.1 (Raw Score/36) l 00 
Physical Structure 

Stt1.1ctmal Patch Richness D l - .4NP l~ ~1t~1lL6'l'; 
Topographic Complexitv (../ 

Attribute Score Raw Final Final , \ ttribute Score = ,,.. 37.5 (Raw Score/24)100 
Biotic Structure 

Plant Co1111m111ity S11b111ehic A : 
G ( - l•t-L-

N11111berof Pla11t Layers 
Plant Co1111111111ity s11b111etric B: D I - rA\V\ . 
N11111ber of Co-do111i111mt species . .. 
Plant Co1111111111iry s11b1J1eltic C D TI t{JW ,-. It' ~ I 00 L.-
Percent btv(uio11 . 

Plant Community Metric 4 (average of S11b111eftics A-C) . 

Horizontal Interspersion and Zonation JX L) 
Vertical Biotic Stt1.1cture ,~c.., -d Hnt-t~~ UM~ ttr.~ 

Attribute Score Raw Final Final Attribute Score = 
l'b ?-Jo. ~ (Raw Score/36)100 

Overall AA Score {_pf)- Average of Final Attribute 
Scores 

3 



Worksheet 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 

Segment No. Length (m) 
1 

Segment No. Length (m) 
1 

2 2 
3 3 
4 4 
5 5 
Upstream Total Length Downstream Total Length 

~ I 

I I ) ti) 
"+.--' '-+' 

c.J {) 

Worksheet 2: Calculating average buffer width of AA. 

Line 

A 

Buffer Width (m) 

B 

C 

D 

E 

F 

G 
H 

Average Buffer Width 

,,,-r,._ 

\. " 
() l..~) 

'{/-, 

I 

\ I' 
' I 

' 
'I< 

rl~D ~ . 
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Condition 
i 

Field Indicators 
( check all existing conditions) 

~ The channel (or multiple channels in braided systems) has a well­
defined bank.full contour that clearly demarcates an obvious active 
floodplain in the cross-sectional profile of the channel throughout 
most of the AA. J Perennial riparian vegetation is abundant and well established along 
the bankfull contour, but not below it. 

Indicators of 
Channel 

Bquiljbri

D There is leaf li tter, thatch, or wrack in most pools. 

D The channel contains embedded woody debris of the size and amount 
consistent with what is naturally available in the riparian area. 

d There is little or no active undercutting or burial of riparian vegetation. 

r-i There are no mid-channel bars and/ or point bars densely vegetated 
with perennial vegetation. 

(:J Channel bars consist of well-sorted bed material. 

D There are channel pools, the bed is not planar, and the spacing 
between pools tends to be regular. 

D The larger bed material supports abundant mosses or periphyton. 

d The channel is characterized by deeply undercut banks with exposed 
living roots of trees or shrubs . 

D There are abundant bank slides or slumps, or the lower banks ate 
uniformly scoured and not vegetated. 

CJ Riparian vegetation is declining in stature or vigor, or many riparian 

Indicators of
Active 

Degradation 

 trees and shmbs along the banks are leaning or falling into the channel. 

D An obvious historical floodplain has recently been abandoned, as 
indicated by the age structure of its riparian vegetation. 

D The channel bed appeat's sc~ured to bedrock or dense clay

D Recently active flow pathways appear to have coalesced inco 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. 

0 There is an active floodp lain with fresh spJays of coarse sediment. 

Indicators of 
Active 

Aggradation 

0 There are partially buried living tree trunks or shrubs along tl1e banks. 

•ei The bed is planar overall; it Jacks well-defined channel pools, or they 
are uncommon and irregularly spaced. 

0 There are partially buried, or sediment-choked, culverts. 

D Perennial terrestrial or riparian vegetation is encroaching into the 
channel or onto channel bars below the bankfull contour. 

D There are avulsion channels on the floodplain or adjacent valley floor. 

i 

(_ 

Worksheet 3: Assessing Hydroperiod for Riverine Wetlands. 

. 
I 

. 
um 

8) " 
' . . 

® 

0 
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Worksheet 4: Entrenchment Ratio Calculation for Riverine Wetlands. 

The following 5 steps should be conducted for each of 3 cross-sections located in the AA at the 
approximate mid-points along straight ciffles or glides, away from deep pools or meander bends. 

Steps Replicate Cross-sections 1 2 3 

1 Estimate 
bankfull width. 

This is a critical step requiring familiarity with field 
indicators of the bankfull contour. Estimate or
measure the distance between the right and left 
bankfull contours. 

 

2: Estimate max. 
bankfull depth. 

Imagine a level line between the right and left bankfull 
contours; estimate or measure the height of the line 
above the thalweg (the deepest part of the channel). 

3: Estimate flood 
prone depth. 

Double the estimate of maximum bankfull depth 
from Step 2. 

4: Estimate flood 
prone width. 

Imagine a level line having a height equal to the flood 
prone depth from Step 3; note where the line 
intercepts the right and left banks; estimate or 
measure the length of this line. 

5: Calculate 
entrenchment 
ratio. 

Divide the flood prone width (Step 4) by the bankfuU 
width (Step 1). 

6: Calculate average 
entrenchment 
ratio. 

{ <: I"> 
~ · t i 

-l~ 



Worksheet Sa: Structural Patch Type for Non-confined Riverine Wetlands. 

Identify each type of patch that is observed in the AA. 

Structural Patch Type Check 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-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 
Debris jams 

Abundant wrack.line or organic debris in channel, on floodplain, or across 
depressional wetland plain 

P lant 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 mostl}' straight) 

Standing snags (at least 3 m tall) 
Filamentous macroalgac or algal mats 

Cobble and/ or Boulders 
Submerged vegetation 

Total Possible 16 
No. Observed Patch Types 

' (J) ·v' 

I 

\. 

7 
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Worksheet Sb: Structural Patch Type for Confined Rive~e\Vetlands. 

Id entl 'f, y eac h type o f pate h t I 1at 1. s o b serve d. ~: t<eAA e 

Sttuctu"l Patch Type Check for 
presence 

Pools or depressions in c~nnels 
(wet or dry channpls ) 

Riffles or rapids ('?( channel) 
or planar bed Cclfv channel) 

Point bars agel' in-channel bars 
Joebris jams 

Abundant wrack.line or J.rgaaic debris in channel, on floodplain, or
across depressional wetland plain 

 

Plant lµ{mmocks and/ or sediment mounds 
Bank slumps.,r/r undercut banks in channels or along shoreline 

Vaciegatedrvoluted, or crenulated foreshore (instead of broadly 
arcuate or mostly straight) 

Standing snags (at least 3 m tall) 
Filamentous macroalgae or algal mat,; 

Cobble and/ or Boulders 
Total Possible 11 

No. Observed Patch Types 

/ 

/ 
/ 

I' 



Worksheet 6a: Plant Community Metric -

Co-dominant Species Richness for Non-confined Riverine Wetlands. 

Note: A dominant species represents 2:10% rein/ire cover. Count species only once when calculating any Plant 
Community sub-metric. 

Floating or Canopy-forming Invasive? 

Invasive? 

Invasive? 

Total number of co-dominant 
species for all layers combined 

Percent Invasion 

Invasive? 

Worksheet 6b: Plant Community Metric -

Co-dominant Species Richness for Confined Riverine Wetlands. 

Not c: t \ d O!ll11lant speaes represents >10°1, _ o re !. nhi-e · cover. C u h I I -~vPla11t ount spectes 01 y once g any an 
Comm unity sub-metric. 

/ 

w/ 
Sbort Invasive? Medium Invasive? 

/ 
/ 

/ 
/ 

/ 
Tall Cnvasive? Very T all Invasive? 

/ ,,' 

/ 
/ 

/ 
/ Total number of co-dominants 

/ for all layers combined 

/ 
/ 

Percent Invasion 

/ 
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Worksheet 7: Wetland disturbances and conversions. 

Has a major disturbance occurred at this 
wetland? 

Yes No 

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 

nvenne riverine estuarine 
perennial saline perennial non-

saline estuarine 
wet meadow 

estuarine 
lacustrine seep or spring playa 

10 



Worksheet 8: Stressor Checklist. 

HYDROLOGYATTRIBU'I'E 
(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-stmmwater discharge) 

Non-point Source (Non-PS) diseha~cs (urban nmoff, farm drainage) 

Flow diversions or 1mnatural inflows 

Dams (reservoirs, detention basins, recharge basins) 

Flow obsm1ctions (culverts, paved stream crossings) 

Weir/ drop structure, tide gates 

Dredged inlet/channel 

Engineered channel (riprnp, armored channel bank, bed) 

Dike/levees 

Groundwater extraction 

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

Actively managed hydrology 

Comments 

r / 

\/ \I 
J ./ 

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/ compi1ction (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 oc trace organics impaired (PS or Non-PS pollution) 

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

Trnsh or refuse 

Comments 

/ 
,/, v 

V .,/ 

J V, 
v v 

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 hcrbivory (within AA) 

Excessive human visitation 

Predation and habitat destruction by non-native vertebrates (e.g., 
Vir;!,i11ia o/)oss11111 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 1\J\ or buffer 

Comments 

; j 
~ 11 

f 

\II 'I// 
if v 

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, etc.) 

Passive recreation (bird-watching, 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 

, 

\,l 

12 
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Basic Information Sheet: Riverine Wetlands 

Your Name: c:::~ 
CRAM Site ID~ ~CIP ~r\ or-;,-, L..:....o /) 
Assessment Area Name: ~ r<--,, 
Date m/d/y): \ 1\11\\ 

I I 

~ff t(cD Assessment Team Members for This AA 

Average Bankfull Width: ~__.c'e\ --r. ,T"'i:--- ~ 1.5'~ 
Approximate Length of AA (10 times bankfull width, min 100 m, max 200 m): 

7-JX:Jn 
. Wetland Sub-type: 

) Non-confined o Confined 

AA Category: 

J Othe, o Restoration o iv.litigation o Impacted 

Did the river/ stream have flowing water at the time of the assessment? J.s o no 

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 ephemeral streams conduct water only 
during and immediately following precipitation events. Intem1itte11t streams are dry for part o f the year, 
bu, conduc< period, longe, th,n ,ph=ml '"'""'• ,s , function of ,wtc~h,d , ;,, ,nd "''"' 
source. 

'2' 
erennial o ephemeral o intermittent 

Photo Identification Numbers and Description: 
Photo ID 

No. 
Description Latitude Longitude Datum 

1 North 
2 South 
3 East 
4 West1
5 
6 

(. / KL ~ ,}157-"' iJ.i (J,Jt)i, 
Ot - 111w.,,._ 'S..s 
~ - I ~ 1'-P _ I-a - ____, rJt J 

ii'll ./ ~ & In a- t (tl) 

1 



Comments: 

2 



7 

Worksheet Sa; Structural Patch Type for Non-cozverine Wetlands. 

Identify.each type of patch that is observ. cl in the AA. 

Strucmral Patch Type Check for 
presence 

Secondary channels on floodplains or ;rfong shorelines 
Swales on floodplain or alonishoreline 

Pannes or pools on flg6dplaio 
Veget.-ited islands (mostly aVove high-water) 

Pools or depressi~tn channels 
(wet or dry c annels ) 

Riffles or rap:~(wct channeQ 
orplanarbe '.drvchanneQ 

Point bars an~ in-channel bars 
De~ris jams 

Abund~t wrackline or organic itnbds in channel, on floodplain, or across 
depressi nal wetland plain 

Plant hummoc~ and/or sediment mounds 
Bank slumps or underc4t banks in channels or along shoreline 

Variegate<!; convoluted, or cJrnulatcd foreshore (instead of broadly arcuate 
r mostly straight) 

Standi/ig snags (at least 3 m talQ 
Filamen/ous macroalgae or algal mats 

Gobble and/ or Boulders 
/ Submerged vegetation 

'Iiotal Possible 16 
~o. Observed Patch Types 

/ 

. 
-

. 
. 

.. 
I 
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Structural Patch Type Check for 
presence 

Pools or depressions in channels 
wet or d channels 

Riffles or rapids (wet channel) 
or lanar bed d channel 

Point bars and in-channel bars 

Debris jams 
Abundant wrackline or organic debris in channel, on floodplain, or 

across de rcssional wetland lain 
Plant hummocks and/ or sediment mounds 

Bank slwnps or undercut banks in channels or alo 11 shoreline 
Variegated, convoluted, or crenulated foreshore (instead of broadly 

arcuate or mostl strai ht) 
Standing snags (at least 3 m tall) 

Cobble and/ or Boulders 
Total Possible 

No. Observed Patch Types 

Worksheet Sb: Structural Patch Type ror@o:nfinedJUverine Wetlands. 

Identify each type of patch that is observed in the AA. 

8 



Worksheet 6a: Plant Community Metric -

Co-dominant Species Richne'ss fo_r Non-confined Rive · e Wetlands . . 
Not e: .-\ dominant species represents :! 10% relative cover. Count species o once when calculating any Plan 
Comm unity sub-metric. 

.... . .. \ l 

moating or Canopy-fonning (nva.sive? / Short 

/ 
I , / 

'I/ 
/ 

Medium fovasiyl? 'Tall 

/ 
I 

I/ _ - J .. ... . - . . 
Very Tall I lnvasiv~? 

I Total n umber of co-dominant 

I species for a ll layers combined 

I 
I 

Percent [ovasfon 

/ 

Invasive?. 

lnv:-asiv~? 

· 

Worksheet 6b: Plant Community Metric -

Co-dominant Species Richness for Confined Riverine Wetlands. 

Note: A dominant species represents ::::10% relative cover. Count species only once when calculating any Plant 
Community sub-metric. 

Short t«&!Y' ?' .. 
~f111{\hi; 

,,-.• 
Lav-asive? 

f'An- "1 - J> ........ +r.J.:,1 ..,,,,. ~ 
,J , 

Tall l nva~ive? Very Tall Invasive? 

,il'k~--:~ I _,,.__ ,:J (h,~ -.:+..-, 4',{~I .rv ... -f\ • .J •-. t ,. , • r ·-·. ;:J -r:. -~..., ..... ;u. - -
. * , V I . ~ - ~ ~ \" .;. !_. \.J . -

1. -• .a - I n, - . . 
' 

Total number of co-dominants J2. for all layers combined 

Percent Invasion ~L 

,,, 

l 



Worksheet 7: Wetland disturbances and conversions. 

Has a major disturbance occurred at this 
wetland? ~ ) No 

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

If yes, then how severe is the disturbancei> 

flood C~t' to affect re next 5 or 

tire landslide ( dther ~ 
likely to affect likely to affect 
site next 3-5 site next 1 ·2 

more year years years 

deprcssiooal 
vernal pool 

vernal pool 
system 

Has this wetland been converted from 
another type? If yes, then what was the 

(:on:co~fin:; 
ctvenne 

confined seasonal 
riverine estuarine 

previous type? perenrual saline 
estuarine 

perennial non-
wet meadow 

saline estuarine 
lacustrine seep or spring playa 

f'• ..... . ~ 
... .. 

-

• • , •• ,.· 1 • " .. .. ~· ~-·,• ' 
~t • "\ '·. ,. ft 

. . ) ~ . , .. . _.. ... ' 

10 

. . . .. 

.. .. 

. - ' 
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HYDROLOGY ATTRIBUTE 
(WITH~ OF AA) 

Point Source (PS) di~cha[ges (POlW, other non-~tormwater discharge) 

Present and likely 
to have negative 

effect 011 AA 
1-r: 

Significant 
negative 

effecton,AA 

vs. 
Non-point Source (Non-PS) discharges (urban rnnoff, farm drainage) ~ " '§'!!;; 

Flow diversions or unnatural inflows ,r ~ 
Dams (reservoirs, detcmion basins, recharge basins) 

Flow obstructions (culverts, pavcJ stream crossings) Iii:' 
Weir/drop structure, tiJe gates 

Dredged inlet/channel 7 
Engin<.:1,:r<.:d channel (riprnp, armored channel bank, bed) 

Dike/levees • 
GrouncKvatcr extraction 

,/' ./" 

Ditches (borrow, ab,ricultural drainage, mosquito control, etc.) 

Actively manageJ hyJrology 

Comments 

t~ 

~/ . 
-v _ 

./ V 

1/ 
;/ 
,./ 
\/ 
~/ 

\/ 
V/ 
V 
V 

PHYSICAL STRUCTURE ATTRIBUTE 
(\VITH[N 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 foe restoration areas) 

l'Iowing/Discing (N/ A for r.cstoration areas) 

Resource extracrion (sediment, grave~ oil and/or gas) 

V cgctation management 

Exc<.:ssi~-c ~cdimcnt or organic debris from watershed 

Excessive runoff from watershed 

Nutrient impaired (PS or Non-PS pollution) 

Heavy metal impaired (PS or N"n-PS pollution) 

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

Bacrerja and pathogens impaircJ (PS or Non-PS pollution) 

Trash or refuse 

Comments 

Worksheet 8: Stressor Checklist. 
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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 herbivocy (within AA) 

Excessive human visitation 

Predation and habitat tlestn1crion by non-native vertebrate~ (e.g., 
Viwnki oposs1111i and domostic predators, such as feral pets) 
Tree f,Utting/sapling remov;il 

Removal of woody debris 

Treatment of non-native and nuisance plant species 

Pesticide application or vector control 

Biological rc~ourcc extraction or :<tocking (f1-~hcries, aquaculture) 

Excessive or1,ranic debris in matrix (for vernal pools) . 
uu::k of vcgcratio.n management to conserve naruml resources 

Lack of tccatment of invasive plants adjacent ro AA or buffer 
v' 
v 

/ 
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 ocher major flow regulation or disruption) . 
Dcylan<l farming ' 
Intcnsi,·c row-ccop agriculrure ID.. U.fi. 
Orchards/ nurseries 

Coi;nmercial feedlots ' 
Dairies • 
Ranching (enclosed lfrei;rock gra:r.ing or horse paddock or feedlot) 

Transportation corridor 

Rangc~iul (livestock rangeland also managed for native vegetation) 

Sport6 fields and urban parklands (golf couucs, soccer fidds, etc.) ,
Passive recreation (bird-watching, hiking, etc.) v 
i\.crive recreation (off-road vchidcs, mountain hiking, hunting, fishing) 

Phy~ical n:sourc1.: extraction (rock, sc<l.imcnt, oil/gas) 

Biological resource extraction (aquaculture, commercial fisheries) 

Comments 

. . 

,,. -,, 
. 
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Basic Information Sheet: Riverine Wetlands 

. (' 

Your Name: \/,At t_e) (~~{/'e.t){ 
CRAM Site ID: I 
Assessment Area Name: ~<.--z.t•) • vL-~ 
Date (m/d/y): -

Assessment Team Members for This AA 

v&, \~ 
I 

Average Bankfull Width: l4W' 
Approximate Length of AA (10 times bankfull width, min 100 m, max 200 m): 

~LN\. 

Wetland Sub-type: 

;<confined o Non-confined 

AA Category: 

o Resto ration o Ivlicig:acion o Impacted ;(Other 

Did the river/ stream have flowing water at the time of the assessment? y..yes o no 

What is the apparent hydrologic flow regime of the reach you are assessing? 

The hydrologic flow regime of a stream de:scribes the frequency with which the channel conducts 
water. Perennial streams conduct water all year long, whereas ephemeral streams conduct water only 
during and immediately following precipitation events. Intermittent streams are dry for part of the year, 
but conduct water for periods longer than ephemeral screams, as a function of watershed size and water 
source. 

¼ erennial o ephemeral o in termi tten t 

Photo Identification Numbers and Description: 
Photo ID Description Latitude Longitude Datum 

No. 
1 ll-S - ct½v-ktr MortlT F,~, .~ i'--..+.s-w. - i--J d--11 
2 fl'< - r n,~ ,.fc.,.- ~ -

F-7.t- Ll• {) /A,,f .(..,, 
1 .... d ,,. /. J!.,_ 

3 ~ 7.._ ,._. I - - r '01,\ Bast-- h~c h' .. A---{) 

4 o-i V AA • .l,....,_,_ \Xtest h e • ,--~ ,A--1} 
5 J 

6 

1 



Comments: 

~ 0 ~ A-A /\ver ll\A ~=b (e_ 
C7-.vt~ a,_c@=-,~ "5~ 7'h~k ckV¥-J2 
\/'1 f ,.,,wr J~\"-&it-+ . L 

2 
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Scoring Sheet: Riverine Wetlands 

AA Name: ~I.DW K._-.::S (m/<l/y) I I c I I C I II 
Attributes and Metrics Scores Comm~nts~ 

Buffer and Landscape Context 
Landscape Connectivity (D~ A 

Buffer .fllbmelri. A: 
A Perm1t of M 1vith Buffer 

Ruffer sub1neiri. B: 
C Average Bef(er Wit/th 

Buffer submetric C: C Buffer Condition 

D + [ C x (Ax 13)"''] '" =Attribute Score 
Raw Final Final Attribute Seo.re = 

,q, l ,'1.~ (Raw Score/24)100 

H ydroloinr 
\'v'ater Source c..,,. 

Hvdropcriod or Channel Stability \2-,. . 
H vdrolog:ic Connectivity ~ ( J ~ ( h. Al'IA/ - ,, 

• dJ 

Attribute Score 
Raw Final b'inal Attribute Score = ~, G'b.'i (Raw Score/36)100 

Physical Strncture 
Structural Patch Richness ., J 
Topographic Complex.itv CT 

Attribute Score 
Raw Final Final Attribute Score = 
( I') 9-'5' (Raw Scorc/24)100 

Biotic Structute 
Plant Community submclric A : C-Number of P /ant l -<!]erJ 

Plant Community sHbmetric B: 0 Number of Co-do1ninant species 
Plant Communiry submettic C: 'ff_y (h.-z. 'b., 
Per.cnJ lnVtJSion J 

Plant Community Metric ~+ (averat,e of mbmetrics /1-C,) 
Horizontal Interspersion and Zonation ( 

~ 

V crtical Biotic Strucrure r J 
Attribute Score 

Raw fi'inal Final Attribute Score = 
~ \~ Lf'• _. l~ -Z. (Raw Score/36)100 

Overall AA Score ~ 
Average of Final Attribute 

Scores 

3 



W01'ksheet 1: Landscape Connectivity Metric for Riverine Wetlands. 

Lengths of Non-buffer Segments For Lengths of Non-buffer Segments For 
Distance of 500 m Upstream of AA Distance of 500 m Downstream of AA 

Segment No. Lenl!th (m) See:ment No. Lcnl!th (m) 

1 I I I 
2 I 2 I 
3 3 
4 4 
5 5 I 

Upstream Total Lcnl!th 'fX Downstream Total LenC?:th rli 
r r 

Worksheet 2: Calculating average buffer width of AA. 

Linc Buffer Width m 

A 

B 

C 

D 

E 

F 

G 

H 

Average Buffer Width 

4 



Condition Field Indicators 
(check all existine- conditions) 

D The channel (or multiple channels in braided systems) has a well­
defined bankfull contour that clearly demarcates an obvious acci.ve 
floodplain in the cross-sectional profile of the channel throughout 
l)lOSt of the AA. 

Perennial riparian vegetation is ab~tndant and well established along 
the bank.full contour, but not below it. 

There is leaf litter, thatch, 01: wrack in most pools. 

TI1c channel contains embc<ldcd woody debris of the si:ce and amount 
consistent with what is naturally available in the riparian area. 

There is tittle or no active undercutting or burial of riparian vegetation. 

There are no mid-channel bars and/ or point bars densely vegetated 
with perennial vegetation. 

Channel bars consist of well-sorted bed material. 

There are channel pools, the bed is not planar, and the spacing 
b.etween pools tends to be regular. 

The larger bed material supports abundanr mosses ot: periphyton. 

,a/

Indicators of 
Channel 

Equilibi-ium 

D 

D 

D 

D 

D 

D 

D 

D Tbe channel is charncterizecl by deeply llnclercut banks with exposed 
living roots of trees or shrubs. 

There are abundant bank slides or slumps, or the lower banks arc 
uniformly scoured and not vegetated. 

Riparian vegetation is dec]jniog in stature or vigor, or many riparian 
trees a nd shrubs along the banks are leaning or falling into the channel. 

An obvious historical Aoodplain has recently been abandoned, as 
indicated by the age structure of its riparian vegetat-ion. 

The channel bed appears scoured to bedrock or dense clay. 

Recently active £low pathways appear to have coalesced into one 
channel (i.e. a previously braided system is no longer braided). 

The channel has one or more nick points indicating headward erosion 
of the bed. 

D 

(ndicators of 
Active 

Degradation 

D 

D 

D 

D 

D 

D There is an active floodplain with fresh splays of coarse sediment. 

]]Jere are partially buriec.l living tree trunks or shrubs along the banks. 

The bed is planar overall; it lacks we.J I-defined channel pools, or they 
are uncommon and irreguJarly spaced. 

,)JJ.e.t0-ate partially buried, or sediment-choked, culverts. 

Pctennial terrestrial or riparian vegetation is encroaching into the 
channel or onto channel bars below the bankfull contour. 

There arc avulsioo channels on tl1e floodplain or adjacent valley floor. 

D 

Indicators of 
Active 

Aggradation 

D 

D _

D 

D 

Wo1·ksheet 3: Assessing Hydtope.tiod for Riverine Wetlands. 
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Steps Replicate Cross-sections 1 2 3 

1 Estimate 
bankfull width. 

This is a critical step requiring familiarity with field 
indicators of the bankfull contour. Estimate or t (p measure the distance between the right and left IS- 1-Z. 
bankfull contours. 

2: Estimate max. 
bankfull depth. 

Imagine a level line bet\\Teen the eight and left bankfull 
contours; estimate or measure the height of the line l 7 7 above the thalweg (the deepest part of the channel). 

3: Estimate flood 
prone depth. 

Double the estimate of maximum bank.full depth 
(, from Step 2. ~ ~ 

4: Estimate flood 
prone width. 

lmag-inc a level line having a height equal to the flood 
prone depth from Step 3; note where the line 
intercepts the right and left banks; estimate or 'Z'? \6 i~ 
measui;e the length of this line. 

5: Calculate 
entrenchment 
ratio. 

Divide the flood prone width (Step 4) by the bankfull [,S width (Step 1). {. ') l,6{ 
6: Calculate average 

entrenchment 
ratio. 

./ 
Calculate the average results for Step 5 for all 3 replicate cross-sections. l . "°) 

Worksheet 4: Entrenchment Ratio Calculation for Riverine Wetlands. 

Tbc following 5 steps should be conducted for each 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. 

. 

Cv\nv'\o-\ <&c1' ~-),r()fl2 ~~ '\-h'i.s M 
~~\~ Wq\\ c,~ ~ reJ 4r ~1~~f 
~"~\ w\J'\-l.- ~~~ du ~kz t§.t{/,, 
~ ~(~~ t<'f)w\ ~- \1-1 ~it{€ ~( 

tl\\-~~t ft;ttto 
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Wo1·ksheet Sa: Structural Patch Type for Non-confined Riverine Wetlands. 

Identify each type of patch that is observed in the AA. 

Structural Patch Type Check.Jo~ 
pt~sence 

Secondary channels on floodplains or along shorelines 
Swa.lcs on floodplain ot along shoreline 

Pannes or pools on floodplain 
Vegetated islands (mostly above high-water) 

Pools or depressions in channels 
(wet or dry channels ) 

Riffles or rapids (wet channeJ
or planar bed (dry channe~· 

Point bars aodin-cbann9l'bars 
Debris jams, 

Abundant wrnck]j ne or organic debri:zt hannel, oo floodplain, ot across 
depressiooal \I etland plain 

Plant hummocks ar;d/ or sediment mounds 
Bank slumps or undercut Yanks in channels or along shoreline 

Variegated, convoluted, or c~~nuJated foreshore (instead of broadly arcuate 
/ or mostly straight) 

Syinding snags (at least 3 m tall) 
FjJ1meotous macroalgae or algal mats 

Cobble and/ or Boulders 
Submerged vegetation 

Total Possible 16 
No. Observed Patch Types 

.,? 
./ 

,/ 

/ 

" 

/ 
/ 
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Structural Patch Type Check for 
presence 

Pools or depressions in channels 
(wet or drv channels ) 

Riffles or rapids (wet channel) 
or planar bed (dxv channel) 

Point bars and in-channel bars 
Debris jams 

Abundant wrackline or organic debcis in channel, on floodplain, or 
across depressional wetland plain 

Plant hummocks and/ or seclimen t mounds 
Bank slumps or undercut banks in channels or along shoreline 

Variegated, convoluted, or crenulated foreshore (instead of broadly 
arcuate or mostly strn.ight) 

Standing snags (at least 3 m taU) 
Filamentous macroalgae or algal mat.<; 

Cobble and/ or Boulders 
Total Possible 11 

No. Observed Patch Types 

Worksheet Sb: Structural Patch Type for Confined Riverine Wetlands. 

Identify each type of patch that is observed fo the AA. 

~ 

' 
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· .. ,-:- .... • ... ·.-·.-·-···· 

Worksheet 6a: Plant Community Metric -

Co-dominant Species Richness for Non-confined Riverine Wetlands. 

Note: A dominant species represents 2:10% relatilJf! cover. Count species only once when calculating any Plant 
Community sub-metric 

V -

Floating or Canopy-focming Invasive? Short ~ 

/ 

~ 
/ 

7 
/ 

Mediwn IIJ)l1!sive? Tall 
I/ 

/ 

/ 
7 

/ 
Ve:~all Invasive? 

7 Total number of co-dominant 

/ ~pccies for all layers combined 

Percent Invasion 

Invasive? 

Irivasive? 

~ 

Worksheet 6b: Plant Community Metric -

Co-dominant Species Richness for Confined Riverine Wetlands. 

Note: A dominant species represents 2:10% relatiiltl cover. Count species only once when calculating any Plant 
Community sub-metric. 

Short Invasive? 

Invasive? 

Total number of co-dominancs 
for all layers combined 

Percent Invasion 

Invasive? 
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Has a major disturbance occurred at this 
wetland? 

Yes G~ 
lf yes, was it II flood , fire, landslide, or otbec? flood fire landslide other 

likely to affect 
site next 5 or 
more years 

likely w affect 
site next 3-5 

vears 

likely to affecl 
sire next 1-2 

years 
If yes, then how· severe is the disturbance? 

vernal pool 
system 

seasonal 
es tuarine 

depressional 

non-confined 
riverine 

vernal pool 

t:onftned 
riverine 

I las this wetland been converted from 
another type? lf yes, I.hen what was the 

previous type? perennial saline 
estua[ine 
lacustrine 

perennial non-
saline estuarine 
s<c:ep or sprinJr 

wet meadow 

playa 

Worksheet 7: Wetland disturbances and conversions. 
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HYDROLOGY ATTRIBUTE 
(WITHIN 50 M OF AA) 

P resent and likely 
to have negative 

effect on AA 

Significant 
negative 

effect on AA 
Point Source (PS) discharges (POTW, other non-stormwaccr discharge) 

Non-point Source (Non-PS) discharges (urban runoff, fom, drainage) 

F low diversions or unnarurnl inflows 

Dams (reservoirs, detencion basins, recharge basins) 

Plow obstructions (culverts, paved stream crossings) 

Weir/drop structure, cide g:nes 

Dredged inlet/channel 

C::ngineerccl channel (riprap, armored channel bank, bed) 

Dike/levees 

Groundwater extraction 

Ditches (borrow, agricultural dra inage, mosquito control, etc.) 

Actively managed hydrology 

Comments 

PHYSICAL STRUCTURE ATTRIBUTE 
(WITHIN 50 M OF AA) 

Present and likely 
to have negative 

effect on AA 

Sjgnificant 
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 (selLiment, gravel, o iJ and/ or g:is) 

Vegetation management 

Excessive sediment o r organic debris from watershed 

Excessive runoff from watershed 

i.---,__.. t.---' 
t---' 

Nutrient impaired (PS or Non-PS pollution) c_....,-- t--

Heavy meLal impaired (PS or Non-PS pollution) 

Pesticides or trace organics jmpaired (PS or Non-PS pollt,tion) 

L---

~ 

__,. --Bacteria and pathogens impaired (PS or Non-PS pollution) V ~ 
Trash or refuse 

Comments 

Wotlcsh eet 8: Stressor Checklist. 
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BIOTI C STRU CTURE ATTRIBUTE 
(WIT HIN 50 M O F AA) 

Present and likely 
to have negative 

effect on AA 

Significant 
negative 

effect on AA 
Mowing, gra:-.ing, excessive hcrbivory (within /\A) 

Excessive human visitation 

Predncion and habitat destruction by non-native vertebrates (e.g., 
Vi1?,1i11'a o/Joss11111 and domestic precfators, such as feral 11ets) 
Tree cutting/sapling removal 

Removal of woody debris 

Trearmenr o f non-native and nuisance plant species 

Pesticide application or vccror control 

Biological resource exrcaction or stocking (fisheries, aquaculture) 

Excessive organic debris in matrix (for vernal pools) 

Lack of vegetation management co conserve natural resources 

Lack of treatment of invasive plants ad jacent to AA or bu ffcr , ,,,-- t..---
Com ments 

BUFFER AND LAND SCAPE CONTEXT ATTRIBUTE 
(WITHIN 500 M O F AA) 

P resen t a n d likely 
to h ave negative 

effect o n AA 

Significant 
negative 

effect on AA 
Urban residential 

Industrial/ commercial 

Mil itary training/ Air traffic 

Darns (or ocher major flow reguJation or disruption) 

Drylnnd fa rming 

fnrensive row-crnp agdculturc ._--
Orchards/ nurseries 

Commercial feecllots 

Drurics 

R1111ching (enclosc<l livcstockgrazing or borsc paddock or feedlot) 

Transportation corridor 

Rangeland (livestock rangeL1nd also managed for native vcgcrnciou) 

Sports fields and urban parkhnds (golf collrses, soccer fa:kls, etc.) 

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

Active recreacion (off-road vehicles, mountain hiking, hunting, fishing) 

~ 
V ' 

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

Biological resource extraction (aqllaculture, commercial fisheries) 

Comments 

12 
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Basic Information Sheet: Riverine Wetlands 

Your Name: 
CRAM Site ID: 
Assessment Area Name: 
Date (m/ d/ ): 

Assessment Team Members for This AA 

Average Bankfull Width: 

Approximate Length of AA (10 times bankfull width, min 100 m, max 200 m): 

'u& 
Wetland Sub-type: 

o Non-confined 

AA Category: 

o Restoration D Mitigation D Impacted ~ O ther 

Did the river/ stream have flowing water at the time of the assessment? />(:Les o no 

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 ephemeral streams conduct water only 
dming and immediately following precipitation events. Intermittent 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 
somce. 

erennial o ephem eral o intermitten t 

Photo Identification Numbers and Descri tion: 
Photo ID Description Latitude Longitude Datum 

No. 
1 North 
2 S-ettth 
3 
4 

5 
6 



Comments: 

2 



Scoring Sheet: Riverine Wetlands 

AA Name: ~ 
,,_ 

) 12-J-1 (m/d/y) I ( l I I t. I I , 
Attributes and Metrics Scores Comments " 

Buffer and Landscape Context 
Landscape Connectivity (D) A 

B11ffer st1bmetric A: 
, 

Pemnt o/ AA J1Jith Bt!/far A 
B,4[er st1b111etnc B: 

~ 
12.,~f' ~ < r, ~---C-'l'\. ~lr Average Br!/far Width .• \IY-,(';,) . 

\ 
Biffer mbmettic C D 

lP , • ._ 

Buffer Conditiot1 

D + ( C x (Ax Bt] ,.,, = Attribute Score Raw Final Final Attribute Score = 
11.tp 1~~ (Raw Score/24)100 

Hvdroloi:rv 
\'(later Source r ,, 

Hydrooeriod or Channel Stabilitv °\P) 
1-IvdroloQ:ic Connectivitv 4~ C- ~ 1-~ . _-1v,. j ~,.s 

Attribute Score 
Raw Final Final Attribute Score = ~, "::,~:q: (Raw Score/36)100 

Physical Structure 
Suuctural Patch Richness \ ) 
Toool!raohic Comolexitv .f J 

Attribute Score Raw Final Final Attribute Score = 
(4 ~5 (Raw Score/24)100 

Biotic Structure . 
Plant Com1111111i!J mb111etnc A: &r, E 

~ '7 I.,,. . ----' c/1 ( rPA- h l...d~ 
Nt1mher of Plant Lqyers t7 ; 

.• I ·'-~ 

Plant Co11m11111i!J s11bmetric B: X) , • .._, I I V I 

N11tJJber of Co-dominant species I").,._{ ~ <, LL-~ 
Plant Cot1J111111ti!J s11b111etric C , -

\) Percent lnva.rio11 l t.51:> '?o ~~ 
Plant Community Metric s-(c1vert1J!.e qf s11b111etncs A-C) 

Horizontal Tntersoersion and Zonacion •[} 
Vertical Biotic Strncture p .. 

Attribute Score Raw Final Final Attribute Score = 
fk.o cr:..(p (Raw Score/36)100 

Overall AA Score 9-f Average of Final Attribute 
Scores 

3 



Lengths of Non-buffer Segments For Lengths of Non-buffer Segments For 
Distance of 500 m Upstream of AA Distance of 500 m Downstream of AA 

Segment No. Length (m) Segment No. Length (m) 
1 ' 1 I 
2 2 I 
3 3 I 

4 4 I 

5 - / 5 I 

Upstream Total Length X Downstream Total Length IX 
"'V .,IV 

Line Buffer Width (m 

A 

B 

C 

D 

E 

F 

G 

H 

Average Buffer Width 

Worksheet 1: Landscape Connectivity Metric for Riverine Wetlands. 

Worksheet 2: Calculating average buffet width of AA. 
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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. 

There is leaf litter, thatch, or wrack in most pools. 

The channel contains embedded woody debris of the size and amount 
consistent with what is naturally available in the riparian area. 

There is little or no active undercutting or burial of riparian vegetation. 

Th;rc are no mid-channel bars and/ or point bars densely vegetated 
with perennial vegetation. 

Channel bars consist of well-sorted bed material. 

There are channel pools, the bed 1s not planar, and the spacing 
between pools tends to be regular. 

The larger bed material supports abundant mosses or periphyton. 

Indicators of 
Channel 

Equilibrium 

The channel is characterized by deeply undercut banks with exposed 
living roots of trees or shrubs. 

There are abundant bank slides or slumps, or the lower banks are 
uniformly scoured and not vegetated. 

Riparian vegetation is declining in stature or vigor, or many riparian 
trees and shmbs along tl1e banks are leaning or falling into the channel. 

An obvious historical floodplain has recently been abandoned, as 
indicated by the age structure of its riparian vegetation. 

The channel bed appears scoured to bedrock or dense clay. 

Recently active flow pathways appear to have coalesced into one 
channel (i.e. 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 

Degradation 

There is an active floodplain with fresh splays of coarse sediment. 

There arc partially buried living tree trunks or shrubs along the banks. 

 The bed is planar overall; it lacks well-defined channel pools, or they 
d · l d are uncommon an irregular y space . 

. 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. 

There are avulsion channels on the floodplain or adjacent valley floor. 

Worksheet 3: Assessing Hydroperiod for Riverine Wetlands. 

D 

D 

D 

D 

D 

<O 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

. 
Indicators of· ;.. 

Active 
. A ggra d a tlon 

/ ;

~·
<JLJ 

D 
./4,

:;LJ 
·· 

D 
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Steps Replicate Cross-sections 1 2 3 

1 Estimate 
bankfull width. 

This is a critical step reguiring familiarity with field 
indicators of the bankfull contour. Estimate or 
measure the distance \ l--between the right a.nd left I) {?_ 
bankfull contours. 

2: Estimate max. 
bankfull depth. 

Imagi ne a level Line between the right and left bankfull 
contours; estimate or measure the height of the line 
above the thalweg (the deepest part of the channel). ? ? ~ 

3: Estimate flood 
prone depth. 

Double the estim;1te of maximum bankfull depth 
from Step 2. {e (p ~ 

4: Estimate flood 
prone width. 

Imagine a level line having a height equal to the flood 
prone depth from Step 3· note where the line 

 lS ' interceptS the right and left t0 banks; estimate or io 
measure the length of this line. 

5: 

6: 

Calculate 
entrenchment 
ratio. 
Calculate average 
entrenchment 
ratio. 

Divide the flood prone width (Step 4) by the bankfull 
width (Step 1). \ ,'J (,~ I.~ 

,.~ Calculate the average results for Step 5 for all 3 replicate cross-sections. 

Worksheet 4: Entrenchment Ratio Calculation for Riverine Wetlands. 

The following 5 steps should be conducted for each of 3 cross-sections located in the Ai\ at the 
approximate mid-points along straight riffles or glides, away from deep pools or meander bends. 

Cv<.f\'l\e~ t<[ce7"> 7)V'f>~ ~~ h ~c:R. 

\?~vi\p~ll wtJ't~ +wW\ ~ ~ 
"c:Qf ~ If".-- rt ~":;[} (P~-\.s 
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Worksheet Sa: Structural Patch Type for Non-confined Riverine Wetlands. 

Identify each type of patch that is observed in the AA. 

Structural Patch Type Ch~k 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-water)/ 
Pools or depressions in channels 

(wet or dry channels ) ... 
Riffles or rapids (wet channel) 

or planar bed ( dry clpnnel) 
Point bars and in-cl,1annel bars 

Debris jdrns 
Abundant wrackline or organic des;:~ in channel, on floodplain, or across 

depressioJtal wetland plain 
Plant hummocl5/and/or sediment mounds 

Bank slumps or underc6t banks in channels or along shoreline 

Variegated, convoluted, 1~enulated foreshore (instead of broadly arcuate 
or mostly straight) 

;>{anding snags (at least 3 m tall) 

~amentous macroalgae or algal mats 
Cobble and/ or Boulders 

Submerged vegetation 
Total Possible 16 

No. Observed Patch Types 

/// 

/// 

// 

/ 

/ 
/ 

/ 

/ 
/ 

/ 
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Worksheet Sb: 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 drv channels ) 

Riffles or rapids (wet channel) 
or planar bed (d1y 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 
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 Boulders 

Total Possible 
No. Observed Patch Types 

11 ,. 

•! .. --P--#' 
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Worksheet 6a: Plant Community Metric -

Co-dominant Species Richness for Non-confined Riverine Wetlands. 

Note: 1\ dominant species represents .::::10% relative cover. Count species only once when calculating any PJ;mt 
Commw1ity sub-metric. ,-e 

Floating or Canopy-forming Invasive? Short ./· 

.-

Medimn Invasive? __ .. / Tall 

Very Tall //' Invasive? 

Total number of co-dominant 
species for all layers combined 

.· Percent Invasion 
./"' 

/Invasive? 

Invasive? 

Worksheet 6b: Plant Community Metric -

Co-dominant Species Richness for Confined Riverine Wetlands. 

Note: .A dominant species represents .::::10% relative cover. Count species only once when calculating any Plant 
Community sub-metric. 

Short Invasive? Medimn Invasive? 

,~~(\1\l\ t r1l\-'/, {/-
I 

Tall Invasive? Very Tall .·• Invasive? 

~··x IYN\ 1.( )CJJr. i//- Ay(\ '\ HH \t)c[c) ; _..,__,.,,,,~-""""-. 

Total number of co-dominants 

r for all layers combined 

Percent Invasion lilt) . 

9 



Worksheet 7: Wetland disturbances and conversions. 
/~----,~ 

Has a major disturbance occurred at this 
wetland? 

Yes 
_//f""_·---. No 

I 

If yes, was it a flood, fire, landslide, or other? flood :\, ______ ,tire-·-~/ 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 

Has this wetland been converted frorn 

depressional 

non-confined 

vernal pool 

confined 

vernal pool 
system 

seasonal 
another type? If yes, then what was the riverine nvenne estuarine 

previous type? perennial saline 
estuarine 

perennial non-
saline estuarine 

wet meadow 

lacustrine seep or spring playa 

10 



Worksheet 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, 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 (riprap, armored channel bank, bed) 

Dike/levees 

Groundwater extraction \-"--
Ditches 0)orrow, 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 
_.,o 

L,/· 
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) 

/-,,---~-
L--------

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 Ai\) 

Excessive human visitation 't,,,,,¥'_, 
Predation and habitat destruction by non-native vertebrates (e,g,, 
Vi1yinia 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 fcecUot) 

Transportation corridor 

Rangeland (livestock rangeland also managed for native vegetation) 

Sports fields and urban parklands (golf courses, soccer fields, etc) 

Passive recreation (bird-watching, 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 

12 
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Scoring Sheet: Riverine Wetlands 
-" AA N ame: cm/<l/r> I i \ I I I I I \ 

Attributes and Metrics Scores Comments 
Buffer and Landscape Context 

Landscape Connectivity (D' A 
Biffer S11bmetric A: 
Perce11t ef AA 111ith B1!ffer h 
Biffer S11b111etnc B: 
Average Biffer ll?idth A 
B1rffer s11b111ehic C: g, B11ffer Co11rlitio11 

Raw D + [ C x (Ax B)"] ',= Attribute Score 
I~/-{ 

Final 
tf5lt 

Final 1\ttribute Score = 
(Raw Score/24) 100 

Hydrolo~ 
Water Source l/ 

Hydropcriocl or Cha1mel Stability A 
.. "WJI A f lydrolo0c Connectivity Yft. 

J 

PIJ 1-A f'co ~ ~t?n..) WM'ei t... 

~UDR.fr- ffil}~ fUl,k l. i 
Raw Final Attribute Score :,() 'B ?,'f 

Final Attribute Score= 
(Raw Scorc/36) I 00 

Physical Structure 
Structural Patch Richness ,.f!!jJ I") 
Topographic Complexity {__; 

Raw rinal Attribute Score q 51.c; 
Final Attribute Score = 

(Raw Score/24) I 00 
Biotic Structure 

P/(111/ Co11111111111ry S11b111ehic A : 
N11111ber ef Plant Lq)'m G Z. U"\~.S ..,..-JJ. j( V 

Plt111I Co1n1111111i9, s11b1mllic B: 0 N 11111ber ef Co-do111i11a11/ spm'es 
P/,1111 Co1111111111ify s11h1mttic C: f) Percent Invasio11 

I (:b ... (Q~ . .... 
Lm ·~ 

Plant Community ~[eerie 
(average of s11h111etncs A·C) ~ 

Horiwntal Interspersion and Zonation \ ") 

Vertical Biotic Structure T) 
Raw Final Attribute Score /0 B-1-~ 

Overall AA Score 

Final 1\ ttribute Score= 
(Raw Score/36) I 00 

Average of Final Attribute 
Scores 

ID}A"7~ .f -( 0 

&o 
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Line Buffer Width (m) 
A 

B I 

C 
D 
E I 

F 
G 
H 

Average Buffer Width 

! 
J, 

? __ <7_),) 

Worksheet 1: Landscape Connectivity Metric for Riverine Wetlands. 

Lengths ofNon-bi!ffer Segments For Lengths of Non-buffer Segments For 
Distance of 500 m Upstream of AA Distance of 500 m Downstream of AA 

Segment No. Length (m) Segment No. Length (m) 
1 l 
2 2 
3 3 
4 4 
5 5 I 

Upstream Total Length ( /_') Downstream Total Length r..p ., 

Worksheet 2: Calculating average buffer width of AA. 
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,., 

Condition 

indicators of 
Channel 

Equilibrium 

' 

indicators of 
Active 

Degradation 

0 

Indicators of 
Active 

Aggradation 

Worksheet 3: Assessing Hydroperiod for Riverine Wetlands. 

Field Indicators 
/ (check all existin2 conditions) 
  The channel (ot 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. 1

  Perennial riparian vegetation is abundant and well established along 
the bankfull contour, hut not below it. 

D There is leaf litter, thatch, or wrack in most pools. 
D The channel contains embedded woody debris of the size and amount 

consistent with what is naturally available in the riparian area, /
ef / There is little or no active undercutting or burial of riparian vegetation. 
0 There arc no mid-channel bars aad/ or point bars densely vegetated 

with perennial vegetation. 
0 Channel bars consist of well-surted bed material. 
D There are channel pools, the bed is not planar, and the spacing 

between pools tends to be regular. 
D The larger bed material supports abundant mosses or periphyton. 

D The channel is characterized by deeply Lmdercut banks with exposed 
living roots of trees or shrubs. 

D 

D 

D 

D 
D 

D 

D 

There are abundant bank slides or slumps, or the lower banks ate 
unifonnly scoured and not vegetated. 
Riparian vegetation is declining in statute or vigor, or many riparian 
trees and shrubs along the banks are leaning or falling into the channel. 
An obvious historical floodplain has recently been abandoned, as 
indicated by the age sttucture of its riparian vegetation. 
The channel bed appears scoured to bedrock or dense clay. 
Recently active flow pathways appear to have coalesced into one 
channel (ie. a previously braided system is no longer braided). 
The channel has one or more nick points indicating bcadward erosion 
of the bed. 

There is aa active floodplain witl, fresh splays of coatse sediment. 
0/ There are partially buried living tree trunks or shrubs along the banks. 
f(i The bed is planar overall; it lacks well-defined channel pools, or they 

arc uncommon and irregularly spaced. 
D There are partially buried, or sediment-choked, culverts. 
D Perennial terrestrial or riparian vegetation is encroaching into the 

channel or onto channel bars below the bankfull contour. 
D There are avu.lsion channels on the floodplain or adjacent valley floor. 
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The following 5 step~ should be conducted for each of3 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 Gross-sections 1 2 3 

1 Estimate 
baokfuU width. 

This is a critical step requiring familiarit}· with field 
indicators of the bankfull contour. Estimate or t .5' 2. Q 
measure the distance between the right and left 
bankfuU contours. 

f _0 

2: Estimate max. 
bankfull depth. 

Imagine a level line between the right and left baokfuU 
contours; estimate or measure the height of the line 
above the thalweg (the deepest part of the channel). 

3: Estimate flood 
prone depth. 

Double the estimate of maximum bankfull depth 
from Step 2. 

4: Estimate flood 
prone width. 

Imagine a level line having a height equal to the flood 
ptone depth from Step 3; note where the line 
intercepts the right and left banks; estimate or 
measure the length of this line. 

5: Calculate 
entrenchment 
ratio. 

Divide the flood prone width (Step 4) by the bankfulJ 
width (Step l). 

6: Calculate average 
entrenchment 
ratio. 

Calculate the average results for Step 5 for all 3 replicate cross-sections. 

Worksheet 4: Entrenchment Ratio Calculation for Riverine Wetlands. 
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Structural Patch Type Check for 
prefence 

Secondary channels on floodplains or along shorelines 4' 
Swales on floodplain or along shoreline 

Pannes or pools on floodplain 
Vegetated islands (mostly above high-water) 

Pools or depressions in channels 
(wet or dry channels) 

lliffles or rapids (wet channel) 
or planar bed (drv channel) J 

Point bars and in-channel bars 
Debris jams 

Abundant wrncl<line 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 crenu1ated foreshore (instead of broadly arcuate 
or mostly straight) 

Standing snags (at least 3 m tall) 
Filamentous macroalgac or algal mats 

Cobble and/ or Boulders 
Submerged vegetation 

Total Possible 16 
No. Observed Patch Types () 

Worksheet Sa: Stm ctural Patch Type for Non-confined Riverine Wetlands. 

Identify each type of patch tbat is observed in the AA. 

v 

C 

7 



Structural Patch Type / 
Pools or depressions in ch7s 

(wet or dry channels 

Check for 
presence 

Riffles or rapids (~xanncl) 
or planar bed (cir annel) 

Point bats and iptc:hanncl bars 
Del}cfs jams 

Abundant wrackline or~= debcis in channel, on floodplain, or 
across cl ressional wetland plain 

Plant humo.<bcks and/or sediment mounds 
Bank slumps or L1,Llclercut banks in channels or along shoreline 

Variegated, co7uted, or creoulated foreshore (instead of broadly 

7 
arcuate or mostly straight) 

Standing snags (at least 3 m tall) 

-
/ Filamentous macroalgae or algal mats 

Cobble and/ or Boulders 
Total Possible 11 

No. Observed Patch Types 

Worksheet Sb: Structural Patch Type for Confined Rivr tlands. 

Identify each type of patch that is observed in AA. J11 
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Worksheet 6a: Plant Community Metric -

Co-dominant Species Richness for Non-confined Riverine Wetlands. 

Note: .A dominant species represents ~10% relatiJJe cover. Count species only once when calculating any Plant 
Community sub-metric. <O.S"' ~ts' 

Floaiiug or Canopy-forming lnvasive? [nvasive? 

Invasive? 

Total number of co-dominant 
species for all layers combined 

Percen t Invasion 

Worksheet 6b: Plant Community Metric -

Co-dominant Species Richness for Confined Riverine Wetlands. 

Not , A domin,nt ,pocios "Pres,no ;, 10% ,,1,,;,. oovoc. Count , p,dos only one, 
Con 1munity sub-metric. 

wh,nr 
Short Iovasive? Medium fovasive? 

/ 

-
/ 

/ 
/ 

Tau 
/ 

fovasive? Very Tall Invash,e? 

/ 
£ 

/ 
/ 

/ 
/ 

/ 
/ 

Total number of co-dominants 
for all layers combined 

Percent fnvasion 
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Worksheet 7: Wetland disturbances and conversions. 

Has a major disturbance occurred at this 
wetland? Yes No 

If yes, was it a flood, fire, 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 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 riverine estuarine 

previous type? perennial saline perennial non- wet meadow estuarine saline estuarine 
lacustrine seep or spring playa 

10 



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 (POT\'i', other nou-scormwater discharge) 
Non-point Source (Non-PS) discharges (urban runoff, fatm drainage) 

-
V 

I 
V 

Flow diversions or unnatural intlows 
Dams (reservoirs, detention basins, recharge basins) 
Flow obstructions (culverts, paved stream crossings) 
Weir/ drop structure, tide gates 
Dredged inlet/channel 
Gnginccrcd ch:1nncl (riprnp, 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 forrcstoration areas) 
Plowing/Discing (N/ A for restoration areas) 
Resource e.'<traction (sediment, gravel, oil and/ or gas) 
Vegetation management 
Excessive sediment or ()rganic debris from watershed 
Excessive runoff from warershcd 

I v I 
v' 

Nutrient impaired (PS or Non-PS pollution) ' Heavy metal impaired (PS or Non-PS pollution) (,/) 
Pesticides or trace organics impaired (PS or N11n-PS poUution) 
13acreria and pathogens impaired (PS or Non-PS poUutlon) 
Tr:1i,h or refuse 

/ 

./1 
t,/ 

I 
vi 
./ 

Comments 

Worksheet 8: Stressor Checklist. 
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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 herbivorr (wlthin /IA) 
Excessive human visitation 
Predation and habitat destruction by non-native vertcbrutes (e.g., 
T ,,.,,u,i11 o/Joss11111 and domestic p redators, such as feral oecsl 
Tree cutting/sapling removal 
Removal of wood)' debris 
Treaunent of non-native and nuisance plant species 
Pesticide application or vector control 
Bioltigical resource extraction o r srocking (fisheries, aquaculrure) 
Excessive organic debris in matrix (for vernal pools) 
Lack of vegetation management ro conserve narurnJ rcsourc,cs 
Lack of treatment of invasive plants :1djacem to AA or buffer 

i 
.J1 
.I 

7, 
VI 

-.;, 

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 
lndu$trial/ cnmmercial 
Military training/ 1\ir traffic 
Dams (or other major flow regulation or disruption) 
Oryland fann ing 
Intensive row-crop agriculture 

../ 

Orchards/ nurse1:ies 
Commercial feedlots 
Dairies 
Ranching (enclosed lives cock 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, etc.) 
Passive recrcatioo (bird-watching, hiking, etc.) 

I 
J I 

Active recreation (off-road vehicles, mountain biking, hunting, fishing) 
Phys ical resource extraction (rock, sediment, oil/ga~) 
Biological resource extraction (aquaculture, commercial fisheries) 

Comments 
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Basic Information Sheet: Riverine Wetlands 

Your Name: 
CRAM Site ID: ,·~ 
Assessment Area Name: 
Date m/d/ ): 

Assessment Team Members for This AA 

Average Bankfull Width: 

Approximate Length of AA (10 times bankfull width, min 100 m, max 200 m): 
'Zc.-;5[)   

. Wetland Sub-type: 

Jl Confined o Non-confined 

AA Category: 

o Restoration o Mitigation o Impacted ~Other 

Did the river/stream have flowing water at the time of the assessment? ,Ryes o no 

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 ephemeral streams conduct water only 
during and immediately following precipitation events. lnter111ittmt 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 
source. 

fa perennial o ,ephemeral o intermittent 

Photo Identification Numbers and lDescri tion: 
Photo ID Description Latitude Longitude Datum 

1 
2 
3 
4 
5 
6 

1 



Comments: 

2 



AAName: ~-1' (m/d/y) I t>rJ I l   I U. 
Attributes and Metrics Scores Comments 

Buffer and Landscape Context 
Landscape Connectivity (D) A 

B1!ffer S11b111etric A: 
A Percent ef AA 111itb B"ffcr 

B1!ffer s11b111etric B: A Average B'!ffer IPidth 
B4fer S11b111etric C: 

i> A<rvi,..__.___ ... "'VC.{ MA 1.-.,/ /1 / .,,r 
B11/fer Co11ditio11 

• i"' ..... ~l_, ........ 
V 

..,/-"lh 

D + [ C x (Ax B)'' I '"= Attribute Score Raw Final Final A ttribute Score = 
,J'   ~ 't" (Raw Score/24)100 

Hydroloev tn. <-t .er~· 
Water Source (_, 

Hydroperiocl or Channel Stability r'" 
1-lydrologic Connectivity A t:.-,,    IF 2-.q 

Attribute Score Raw Final Final Attribute Score = 
z.~ L.I l11 -.J-- (Raw Score/36)100 

Physical Structure 
Structural Patch Richness f") 
Topographic Complexity r""' 0-1( +-~' . .JJ,.., C/YC. ~-fr--< ,P,c 

Attribute Score Raw Final Final Attrioute Score = 
~ '\ ,4j(() ... (Raw Score/24) 100 

Biotic Structure . yf/ 
Plant Co11J?111mi(y S11/J111etlicA: 
N11111ber qf Plant Layers C 
Plant Co1111111mi!J s11b111etric B: 
N111lllnr of Co-dol!li11a11t species D 
Pla11/ Co1111111111i!J S11b111etJic C- 9 Percent Invasion 

Plant Community Metric A-(average qf st1b111etlics A-C) 
Horizontal Interspersion and Zonation D 

Vertical Biotic Structure (? 

Attribute Score Raw Final Final Attribute Score = 
\ ( 0 .½ (Raw Scorc/36)100 

Overall AA Score ~ JP Average of Final Attribute 
Scores ., V ' 

Scoring Sheet: Riverine Wetlands 
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Lengths of Non-buffer Segments For Lengths of Non-buffer Segments For 
Distance of 500 m Upstream of AA Distance of 500 m Downstream of AA 

Segment No. - Length (m) Segment No. Length (m) 
1 I - %~ 1 Ml~ 
2 2 
3 3 
4 4 
5 5 
Upstream Total Len_gth q_f) A Downstream Total Length , ..... -

Line 
A 

B 

Buffer Width m) 

-i..qO 

C 
D 
E 
F 
G 
H 

Average Buffer Width 

Worksheet 1: Landscape Connectivity Metric for Riverine Wetlands. 

Worksheet 2: Calculating average buffer width of AA. 
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Condition 

Indicators of
Channel 

Equilibrium 

 

Indicators of
Active 

Degradation 

 

Indicators of
Active 

Aggradation 

 

/~ 

) 

Worksheet 3: Assessing Hydroperiod for Riverine Wetlands. 

Field Indicators 
(check all existing conditions) 

D 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. 

  
D 

D 

D 

D 

D Channel bars consist of well-sorted bed material. 
D 

D 

D 

  

D 

D 

D 

D 

D 

D 

D 
! 

121 

)Zl' 
D 

D 

Perennial riparian vegetation is abundant and well established along 
the bankfull contour, but not below it. 
There is leaf litter, thatch, or wrack in most pools. 
The channel contains embedded woody debris of the size and amount 
consistent with what is naturally available in the riparian area. 
There is little or no active undercutting or burial of riparian vegetation. 
There are no mid-channel bars and/ or point bars densely vegetated 
with perennial vegetation. 

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, or the lower banks are 
uniformly scoured and not vegetated. 
Riparian vegetation is declining in stature or vigor, or many riparian 
trees and shrubs along the banks are leaning or falling into the channel. 
An obvious historical floodplain has recently been abandoned, as 
indicated by the age structure of its riparian vegetation. 
The channel bed appears scoured to bedrock or dense clay. 
Recently active flow pathways appear to have coalesced into one 
channel (i.e. a previously braided system is no longer braided). 
The channel has one or more nick points indicating headward erosion 
of the bed. 

There is an active floodplain with fresh splays of coarse sediment. 
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. 
There are partially buried, or sediment-choked, culverts. Y't r , , / 

Perennial terrestrial or riparian vegetation is encroaching into the 
channel or onto channel bars below the bankfull contour. 
There are avulsion channels on the floodplain or adjacent valley floor. 
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Worksheet 4: Entrenchment Ratio Calculation for Riverine Wetlands. 

The following 5 steps should be conducted for each 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 

1 Estimate 
bankfull width. 

This is a critical step requiring familiarity with field 
indicators of the bankfull contour. Estimate or 
measure the distance belween the right and left 
bankfull contours. 

:? rY1 Vl/i r vv, 

2: Estimate max. 
bankfull depth. 

Imagine a level line between the right and left bankfull 
contours; estimate or measure the height of the line 
above the thalweg (the deepest part of the channel). i Vv\ 

' ',;\ 

3: Estimate flood 
prone depth. 

Double the estimate of maximum bankfull depth 
from Step 2. 

\ I 

4: Estimate flood 
prone width. 

Imagine a level line having a height equal to the flood 
prone depth from Step 3; note where the line 
intercepts the right and left banks; estimate or   //Iii   \I\,\ 
measure the length of this line. 

ij t/V\ 

5: Calculate 
entrenchment 
ratio. 

Divide the flood prone width (Step 4) by the bankfull 7 ::, width (Step 1). 

6: Calculate average 
entrenchment 
ratio. 

Calculate the average results for Step 5 for all 3 replicate cross-sections. 

s 

CJ 
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Structural Patch Type I Check for 
ptesence 

Secondary channels on floodplains or alon}t shorelines 
Swales on floodplain or along sho/eline 

Pannes or pools on floodpl~n 
Vegetated islands (mostly above h/gh-water) 

Pools or depressions in chtels 
(wet or drv channels 

Riffles or rapids (wet ~~t:nel) 
or planar bed (dry ch nel) 

Point bars and in-chan/iel bars 
Debris jams 7 

Abundant wrackline or organic debris in cbhnnel, on floodplain, or across 
depressional wetlac cl plain 

Plant hummocks and/ or Sf :liment mounds 
Bank skLmps or tmdercut banks in cl annels or along shoreline 

Variegated, convoluted, or crenulatecl fore bore (instead of broadly arcuate 
or mostly strai ht) 

Standing snags (at lea st 3 m tall) 
Filamentous macroalgae or algal mats 

Cobble and/ or B, ulclers 
Submerged vei:,.re lacion 

Total Possib e 16 
No. Observed Patel Types 

Worksheet Sa, Structwal Patch Type foe Non-cied Riverine Wetlands. 
Identify each type of patch that is obse ved in the AA. 

\ 
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Worksheet Sb: 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 j\,j/ 

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 Boulders 

/\/ 
',,, / 

/',_/ 
Total Possible 11 

No. Observed Patch Types f 
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Worksheet 6a: Plant Community Metric -

Co-dominant Species Richness for Non-confined · erine Wetlands. 

No te: A dominant species represents 2:10% relative cover. Count spe · s only once when calculating any Plan 
Comm unity sub-metric. 

Floating or Canopy-forming fnvasive? / 
V 

Short Invasive? 

-

/ 
I 

I 
Medium, l ~asive? Tall Iovasive? 

I 
V 

I 
/ 

Very Tall I Invasive? 

I Total number of co-dominant 
I species for all layers combined 

I 
I 

Percent Invasion 

I 
Worksheet 6b: Plant Community Metric -

Co-dominant Species Richness fcrt§ nfined Riverine Wetlanc,1 

Note: A dominant species represents 2:10% relative cover. Count species only once when calculating any Plant 
Community sub-metric. 

Short Invasive? Medium Invasive? 
, ~ . /\,1 /CJ Y1A. tj_ 

I 

Tall Invasive? Ve~ Tall Invasive? 
Tc--tl'\,< 16-v'I.. l/ 

I 

Total number of co-dominants 
for all layers combined I 

Percent Invasion 1D6 ,I. 
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Worksheet 7: Wetland disturbances and conversions. 

Has a major disturbance occurred at this 
wetland? (Yes 

\ / --
No 

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

If yes, then how severe is the disturbance? 

flood 
likely to affect 
site next 5 or 
more years 

fire la
..-···-··-..... '-·-, 

tkely to affect 
site next 3-5 

\_ 
,,._" years 

' 

ndslide (6thi:~ 

) likely to affect 
i site next 1-2 

years 

depressional vernal pool vernal pool 
system 

Has this wetland been converted from non-confined confined seasonal 
another type? If yes, then what was the riverine nvenne estuarine 

previous type? perennial saline 
est~iarine 

perennial non-
saline estuarine wet meadow 

/ facustrine ' -, __ 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 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 v \ ,,../·· 
Dams (reservoirs, detention basins, recharge basins) 
Flow obstructions (culverts, paved stream crossings) 
Weir/ drop structure, tide gates 
Dredged inlet/ channel 

\/ 
\_,J/ 

v 
\,// 

Engineered channel (riprap, 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 \ // \ ·"'v 
Excessive runoff from watershed 
Nutrient impaired (PS or Non-PS pollution) v·· \ .... · 
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 

\.·/ 

\/ 
\/ 
\// 

\/ 
I. 

! ....... 

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., 
V1iy,i11ia oposmm and domestic predators, such as feral pets) 
Tree cutting/sapling removal 
Removal of woody debris 

/ 

v 
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 distuption) 
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, etc.) 
Passive recreation (bird-watching, hiking, etc.) \,··/ 
Active recreation (off-road vehicles, mountain biking, hunting, fishing) 
Physical resource extraction (rock, sediment, oil/ gas) 
Biological resource extraction (ac1uaculture, commercial fisheries) 

Comments 

12 



, , 

DUDEK 
11 6575 

; 
; 

; 

; 

; 

"' ; 
.., 

' ( 
I 
I 

) 
I 
/ 
J 
J 
1 

I 
\ 
( 

' 

I 
I 

I 
I 

I 
I 

Riverine Assessment Area R1 - 500m Field Map 

~L ~A~uG~u:'.:s~r~20~1~1 _J_~s~A~LT~O~N~S~E~.A~s~c~H~-------------------------------------------------------------------------------' 





  

I 
§ 0 

I 

I 
I 

I 
I 
I 

' I 

I 
I 
I 
I 

, , 
I 

I 
I 

I 
I 

I 
I 

175 

\ 
/ 

\ 
J 
\ 
I 
\ 
I 

I 
{ 

( ; , ,. 
J 

,. 
, I , , ( 

\ 
/ 

., 
r 
' \ 

I 
\ 
> 

I 
I 

I 
I 
' I 
I 
\ 

' \ 
I 

' \ 
' 

§il-----.-----------------------1 o u o EK 
  

6575 
AUGUST 2011 SALTON SEA SCH 

; 
; 

' ' 

, 
; , 

; 

' ' ' ' 

I 

' ' ' \ 

I 
I 

I 

I 
I 

I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

CJ Assessment Area R1 

i:,   Riverine Wetlands 
,- - 1 250m Buffer - -

Riverine Assessment Area 21 - 250m Field Map 



I 

I 

• 

I 
f 

I 
{ 

M I 

1 

I 

I 
t' 

I • 

\ ' 

J 

I 
I 

' ' r 
~ l 

; 

t 

I ; 

I 

f 

. . 

I 
I 
f 

I . 
i 
I 
I 

' • 

! 

I 

I 
! 
I 
I 

. ,_. 

.• 
l 

' ' j 

I 
J , 

I 







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): 

vV\ 
Wetland Sub-type: 

'rj-confined 

AA Category: 

o Non-confined 

o Restoration o Mitiga tio n o Impacted ~ ther 

Did the river/ stream have flowing water at the time of the assessment? ~ es o no 

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 ephemeral streams conduct water only 
during and immediately following precipitation events. ]11ter111ittent 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 
source. 

4 rennial o ephemeral o intermittent 

Photo Identification Numbers and JDescri tion: 
Photo ID Description Latitude Longitude Datum 

1 North 
2 South 
3 E ast 
4 West 
5 
6 

1 

• . 



    M 1p.l'i9<9<1'\ }'"' (J~ t<M~M~, c9-r1e 'tO 

  ~·ffh:IM1 0:0er r1o+ ~C:Jk1w 
(;Z'7'J VlMAA   
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Scoring Sheet: Riverine Wetlands 

AA Name: 70s:l51. ru::.. k:...~ Cm/d/y) 1 , \ I 1 1,, l I\ 
Attributes and Metrics Scores Comments 

Buffer and Landscape Context 

# Landscape Connectivity (D) \_./ h/)1) '..L,'\, --- ~. r"'-')\1 J''ll\~ 
Bilfer submetric A : 

k I 
Percent qf AA J}lith B11for 
Biffer SJ1b111ehic B: k Average B1(!fer Width 
Btfffer sttb111etric C \"') 1 \~ ~Ill I\Nm     
Btflf er Conditio11 J \) 

D + [ C x (Ax B)"] '• ::: Attribute Score Raw Final Final Atu·ibute Score = 
(3. 4 55 .&j (Raw Score/24)100 

Hydrology 
\.v'ater Source r~ 

Hydrope.riod or Channel Stabilitv V1 
Hydrologic Connectivitv r+ r;M\.~+ .r 2.--. 'L--t 

Attdbute Score Raw Final Final Attribute Score = 
e},-1 I. c:; (Raw Score/36)100 

Physical Structure 
Suuctural Patch Richness .) 
Topographic Complexity ,~ 

Attribute Score Raw7 Final Final Attribute Score ::: 
9 .~7.S" (Raw Score/24)100 

Biotic Structure ....., ,_ 
.A 

Plant Co1JJ11111t1i!J suhmehic A: ·-"' ,-..   !; 9 .. - ,! 0Cv -N11mher ef Planl Laye,:r 
Plant Commrmi(y strb1JJettic B: - ( IJ'?, 0 N,r, • -·~ 
NHmber qf Co-dominant species 

I • 

Plant Co111vnmi!J S11bJ11ehic C r/zc __ I ll 
  '-

Perce,1t Invasion v ,- \I? ::; s '\ · ;. 
Plant Community Metric 

5 (average efs11b111et1ics A-C) 
Horizontal Interspersion and Zonation L 

Vertical Biotic Structure ..r) 
Attribute Score Raw Final Pinal Attribute Score= 

Ju ?>'c.q (Raw Score/36)100 

Overall AA Score 53 Average of FinaJ Attribute 
Scores 

3 



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 

Sc)mentNo. 
1 1 
2 2 
3 3 
4 4 
5 5 
u Downstream Total Len 

Worksheet 1: Landscape Connectivity Metric for Riverine Wetlands. 

/f'-, 
' Worksheet 2: Calculating average buffer width of AA. 

Line 
A 

B 
C 
D 
E 
F 
G 

H 
Average Buffer Width 

4 



Condition Field Indicators 
( check all existing conditions) 

D 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. 

D Perennial riparian vegetation is abundant and well established along 
the bankfull contour, but not below it. 

D There is leaf litter, thatch, or wrack in most pools. 
Indicators of 

Channel 
Equilibrium 

D 

~, 

The channel contains embedded woody debris of the size and amount 
consistent with what is naturally available in the riparian area. 
There is little or no active undercutting or burial of riparian vegetation. 
There are no mid-channel bars and/ or point bars densely vegetated 
with perennial vegetation. 

D Channel bars consist of well-sorted bed material. 
D There are channel pools, the bed 1s not planar, and the spacrng 

between pools tends to be regular. 
D The larger bed material supports abundant mosses or periphyton. 

D The channel is characterized by deeply undercut banks with exposed 
living roots of trees or shrubs. 

D There arc abundant bank slides or slumps, or the lower banks are 
uniformly scoured and not vegetated. 

D 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 D An obvious historical floodplain has recently been abandoned, as 
Degradation indicated by the age structure of its riparian vegetation. 

D The channel bed appears scoured to bedrock or dense clay. 
D Recently active flow pathways appear to have coalesced into one 

channel (i.e. a previously braided system is no longer braided). 
D The channel has one or more nick points indicating headward erosion 

of the bed. 

D There is an active floodplain with fresh splays of coarse sediment. 
D There are partially buried living tree trunks or shrubs along the banks. 

. I r:.;,("" The bed is planar overall; it lacks well-defined channel pools, or they 
cl · 1 1 cl are uncommon an 1rregu ar y space . Indicators of. 

Active 
. A ggra d a tlon 

 Ir 

D There are partially buried, or sediment-choked, culverts. 
D Perennial terrestrial or npanan vegetation 1s encroaching into the 

channel or onto channel bars below the bankfull contour. 
D There are avulsion channels on the floodplain or adjacent valley floor. 

Worksheet 3: Assessing Hydroperiod for Riverine Wetlands. 
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Steps Replicate Cross-sections : 1 2 3 

1 Estimate 
bankfull width. 

This is a critical step requiring famil iaricy witb field 
indicators of the bankfull contour. Estimate or
measure the distance between the right and left 
bankfull contours. 

   8m IO!Y\ "\ff\ 
2: Estimate max. 

61mkfulJ depth. 

Imagine a level line between the tight and left bankfull 
contours; estimate or measure the height of the line 
above the thalweg (the deepest part of the channel). 

.,8~ odm ~Jni 
3: Estimate flood 

prone depth. 
Double the estimate of maximum bankfull depth
from Step 2. 

 .'--im ,~r0 •iff) 

4: Estimate flood 
prone width. 

lmagine a level line having a height equal to the flood 
prone depth from Step 3· note where the line ' intercepts the right and left banks; estimate or 
measure the length of this line. 

cP oO cP 

5: Calculate 
entrenchmen t 
ratio. 

Divide the flood prone width (Step 4) by the bank full 
width (Step 1). 

z:z.(- Zz; ~Zt-

6: Calculate average 
entrenchment 
ratio. 

Calculate the average results for Step 5 for all 3 replicate cross-sections. -Z.Z.:+ 

Worksheet 4: Entrenchment Ratio Calculation for Riverine Wetlands. 

The foUowing 5 steps should be conducted for each 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. 

A 
v'n:3n (01dct,l:ie_ J   jj d:Pr w',:;\~r 

~A 'tf-D w~J/4   <J:A~ e;,),,.,\4~ '1 "' 

  ,ti,~ \,()<3~ o.\wrelb~ i~~\---'I~ j.Je_ 'i-o 

7\0~ J<%vr-hl\\ tJv-- ~-0 ~ # AA 
  x'°nlZ-<   

\ -~v\~l 

C   "7i?c:,~l"&h-

   ~\-0~ vV, 17 \t-. V\J\ (0.,,c., \.1\,,, 1   
J<{ 'til ~~Vo< t"''/ 



Worksheet Sa: Structural Patch Type for Non-confined Riverine Wetlands. ·~,~----------
Identify each type of patch that is observed in the AA. 

Structural Patch Type Check 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-water) 

Pools or depressions in channels 
(wet or dry channels ) 

Riffl~s 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 

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 Boulders 
Submerged vegetation 

Total Possible 16 
No. Observed Patch Types ',~ 
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Worksheet Sb: Structural Patch Type for Confined Riverine Wetlands. 

Identify each type of patch that is observed in the AA. 

,/ 
Structural Patch Type Che;:;½( for 

A3f~-sence 
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 clµrinel, on floodplain, or 

across depressional we1lo:hd plain 
Plant hummocks and/ or_st:diment mounds 

Bank slumps or undercut bank9An channels or along shoreline 
Variegated, convoluted, or cre9ctiated foreshore (instead of broadly 

arcuate,.6r mostly straight) 
Standil)gsnags (at least 3 m tall) 

Filameµt::ius macroalgae or algal mats 
 Cobble and/ or Boulders 

Total Possible 11 
No. Observed Patch Types 

/ . ,,,J 

,,/~J 

_,/ 
,. 

,J'/ 

/./'_.//./ .. 

// 

,./
/' 

,/ 

// 
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Floating or Canopy-forming lovasive? 

Invasive? 

Invasive? 
Total number of co-dominant 
species for all layers combined 

Percent Invasion 

Invasive? 

Invasive? 

,Short .Invasive?   ~um Invasive? l ·,•. ' . 
/ 

/ 
V 

/ 
/ 

J_ Tall ·' ,, 
IAnnsive? 

.. ... 
-...   Vecy Tall ·:9 Invasive? 

/ 
/ 

/ 
/ 

/ Total number of co-dominants 

/ for all layers combined 

/ 
7 Percent Invasion 

Worksheet 6a: Plant Community Metric -

Co-dominant Species Richness for Non-confined Riverine Wetlands. 

Note: A dominant species represents ~10% reMive cover. Count species only once when calculating any Plant 
Community sub-metric. 

Worksheet 6b: Plant Community Metric -

Co-dominant Species Richness for Confined Riverine Wetlands. 

No te: A domin,nt ,p,cie, «presents 10% ,,/,Ii~ covet. Count sp,cie, ocly 7 kufating any Pl,n 
Comm unity sub-metric. 

  

9 

C,6WJ..,~ 
l..-~ 
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Worksheet 7: Wetland disturbances and conversions. 

Has a major disturbance occurred at this 
wetland? Yes (tJ~) 

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 

Has this wetland been converted from 

more years 

depressional 

non-confined 

years 

vernal pool 

confined 

years 
vernal pool 

system 
seasonal 

another type? If yes, then what was the 
previous type? 

nvenne 
perennial saline 

Mrno,-;.-,,, 

nvenne 
perennial non-
saline estuarine 

estuarine 

wet meadow 

C,"1'acustrirle ) seep or spring playa 

10 



Worksheet 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 (P01W, 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 (riprap, armored channel bank, bed) 
Dike/levees 
Groundwater extraction 
Ditches (borrow, agricultural drainage, mosquito control, etc.) 
Actively managed hydrology 

Comments 

v K'1'r\ a   

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 L-/· 

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) 

i---/-· 
L/_..-_ 
[,,.// 

L..--"/. 
Trash or refuse 

Comments 
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APPENDIX E 
Forecast CRAM Metric Scores – Riverine AAs 

 6575-07 
 E-1 June 2012 

RIV-01 RIV-02 RIV-03 RIV-04 RIV-05 RIV-06 RIV-07 RIV-08 RIV-09 
Assessment Area Size (acres) 1.96 1.81 1.79 2.21 1.74 2.16 2.29 2.16 1.92 

Landscape Connectivity 12 12 12 12 12 12 12 12 12 
Percent AA with Buffer 12 12 12 12 12 12 12 12 12 
Average Buffer Width 12 12 6 9 12 12 12 12 12 
Buffer Condition 6 6 6 3 6 6 6 6 9 

Raw Score 20.5 20.5 19.1 17.6 20.5 20.5 20.5 20.5 22.4 
Final Score 85.4 85.4 79.8 73.3 85.4 85.4 85.4 85.4 93.4 

Hydrology  
Water Source 6 6 6 6 6 6 6 6 6 
Hydroperiod/Stability 6 9 9 9 12 12 12 12 12 
Hydrologic Connectivity 6 6 6 6 12 12 12 12 12 
Raw Score 18.0 21.0 21.0 21.0 30.0 30.0 30.0 30.0 30.0 
Final Score 50.0 58.4 58.4 58.4 83.4 83.4 83.4 83.4 83.4 

Physical Structure 
Patch Richness 3 3 3 3 3 3 3 3 3 
Topographic Complexity 3 6 3 3 6 6 6 6 6 
Raw Score 6.0 9.0 6.0 6.0 9.0 9.0 9.0 9.0 9.0 
Final Score 25.0 37.5 25.0 25.0 37.5 37.5 37.5 37.5 37.5 

Biotic Structure 
Number of Plant Layers 6 9 6 9 6 6 6 6 6 
Co-Dominant Species 3 3 3 3 3 3 3 3 3 
Percent Invasion 3 3 3 3 3 3 3 3 3 

Plant Community Metric 4.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 
Interspersion/Zonation 6 6 6 3 3 3 3 3 3 
Vertical Structure 3 6 3 12 6 6 6 6 6 

Raw Score 13.0 17.0 13.0 20.0 13.0 13.0 13.0 13.0 13.0 
Final Score 36.2 47.3 36.2 55.6 36.2 36.2 36.2 36.2 36.2 

Overall AA Score 48 57 50 54 61 61 61 61 62 

DUDEK 
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APPENDIX F 
Forecast CRAM Metric Scores – Lacustrine AAs  

 
  



 

 

 



APPENDIX F 
Forecast CRAM Metric Scores – Lacustrine AAs  

  6575-07 
 F-1 June 2012  

  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 17.5 20.5 20.5 20.5 
Final Score 72.9 85.4 85.4 85.4 

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 44.5 44.5 44.5 44.5 

Overall AA Score 53 56 56 56 

DUDEK 
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