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Introduction  

Over 96% and 98% of the vegetated and unvegetated estuarine wetlands, respectively, have been lost 

over the past century and a half in the Los Angeles region.  This loss is mainly attributed to conversion of 

wetland habitat to uplands through fill deposition or development (Stein et al. 2014).  The Ballona 

Wetlands Ecological Reserve (Reserve) located on the Los Angeles County coast is an example of this 

phenomenon, having suffered from over a century of abuse and land degradation.  Historically a bar-

built estuary of over 2,100 acres (Grossinger 2010, Dark et al. 2011), the Reserve has been reduced in 

size to less than 600 acres of open space.  Currently, only approximately one quarter of the site, (153 

acres), is considered wetland habitat as delineated by Army Corps of Engineers wetland delineation 

methods (WRA 2011).  Of the remaining wetland habitat, only a small portion (approximately 15 acres) 

at the western edge of the property is still tidally influenced (Medel et al. 2014).  

 

Channelization of Ballona Creek through the installation of concrete levees ƛƴ ǘƘŜ мфолΩǎ effectively 

eliminated almost all tidal connectivity between the ocean and wetland habitats within the Reserve.  

These changes permanently altered the mouth of the Creek and converted the estuary from a seasonal 

to a perennially open system.  In addition, ƛƳǇŀŎǘǎ ǎǳŎƘ ŀǎ ǘƘŜ ŘǊŜŘƎƛƴƎ ƻŦ aŀǊƛƴŀ ŘŜƭ wŜȅ ƛƴ ǘƘŜ мфрлΩǎ 

ŀƴŘ ΨслΩǎ ŀƴŘ subsequent displacement of millions of cubic yards of sediment, as well as its disposal on 

the northern portion of the Reserve in combination with local developments, have converted the 

formerly estuarine marsh habitat to a system dominated by upland habitats interspersed with seasonal, 
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depressional wetlands.  ¢ƘŜ wŜǎŜǊǾŜΩǎ current condition and function must be understood through 

monitoring and assessment to inform scientifically-based restoration planning efforts. 

 

California (State) has adopted monitoring and assessment strategies developed by the United States 

Environmental Protection Agency (US EPA) that provide consistent approaches to the monitoring and 

assessment of wetlands (CWMW 2010, US EPA 2006), including standardized rapid assessment methods 

to facilitate information transfer between projects, while allowing for a condition-level comparison to 

ǊŜŦŜǊŜƴŎŜ ƻǊ ƳƻǊŜ ΨƴŀǘǳǊŀƭΩ ǿŜǘƭŀƴŘ ǎƛǘŜǎ (Sutula et al. 2006).  In California, the California Rapid 

Assessment Method (CRAM) was developed by the California Wetland Monitoring Workgroup (CWMW) 

as a field-based diagnostic tool that can be used to cost effectively monitor the condition of streams and 

wetlands throughout California (CWMW 2013).  CRAM supports the {ǘŀǘŜΩǎ Wetland and Riparian Area 

Monitoring Plan (WRAMP) as developed by the CWMW.  All CRAM testing, validation, and 

implementation are coordinated on an ongoing basis by an oversight committee of the CWMW that 

focuses on the development and implementation of RAMs in California. 

 

CRAM can be used as a measure of general aquatic resource health and produces condition scores that 

are comparable and repeatable for all wetlands and regions in California, yet accommodates special 

characteristics of different regions and types of wetlands.  For the purposes of CRAM, condition is 

ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ǎǘŀǘŜ ƻŦ ŀ ǿŜǘƭŀƴŘ ŀǎǎŜǎǎƳŜƴǘ ŀǊŜŀΩǎ ōǳŦŦŜǊ ŀƴŘ ƭandscape context, hydrology, physical 

and biological structure relative to the best achievable states for the same type of wetland.  Condition is 

evaluated based on observations made at the time of the assessment, the results of which can be used 

to infer the ability to provide various functions, services, values, and beneficial uses to which a wetland 

is most suited (CWMW 2013), although these are not measured directly by CRAM.  CRAM also identifies 

key anthropogenic stressors that may be affecting wetland condition with a checklist. 

 

/w!a άƳƻŘǳƭŜǎέ have been developed for various wetland types ƛƴ ŘƛǊŜŎǘ ǊŜǎǇƻƴǎŜ ǘƻ /ŀƭƛŦƻǊƴƛŀΩǎ 

assessment and policy needs. The modules for estuarine and depressional wetlands and have been 

validated against site-intensive moƴƛǘƻǊƛƴƎ ǇǊƻǘƻŎƻƭǎΦ  !ŎŎƻǊŘƛƴƎ ǘƻ {ƻƭŜƪ Ŝǘ ŀƭΦ нлмнΣ άǘƘŜ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ 

rapid assessment methods with probability-based regional survey designs provides a cost-effective 

means for making unbiased assessments of wetland condition over a relatively large area within a short 

ǇŜǊƛƻŘ ƻŦ ǘƛƳŜΦέ   

 

CRAM was used to assess the condition of wetlands within the Ballona Wetlands Ecological Reserve in 

2012 and 2014, with a primary objective similar to those cited directly from the CRAM ¦ǎŜǊΩǎ aŀƴǳŀƭ 

(CWMW 2013):  άΧ to provide rapid, scientifically defensible, standardized, cost-effective assessments 

of the status and trends in the condition of wetlands and the performance of related policies, programs 

and projects throughout California.έ  The specific survey goal of this program was to use Level-2 

estuarine and depressional CRAM data to provide condition assessments of the wetland habitat areas 

within the Reserve.   

 

These data and research summaries are a product of California State Coastal Conservancy grant 11-086 

and US Environmental Protection Agency grant CD-00T73001-0.   



BWER Condition Assessment Memorandum 2015 

3 

Methods 

Three distinct wetland sub-areas within the Reserve were identified based on differences in dominant 

hydrology, elevation, and historic general impacts such as hydrological modifications or fill sediment 

placement (Table 1); and multiple Assessment Areas (AAs) were established within each of the three 

sub-areas (Figures 1 and 2).   

 

Table 1.  Area descriptions for wetland habitats at the Reserve. 

Wetland  
Sub-Area 

Dominant Hydrology 
Elevation 

(NAVD 88 ft.) 
General Impacts 

Area B ς Tidally 
influenced 

Muted tidal 3 ς 7  
Muted tide and restricted hydrology; 
some man-made channels; some fill 
placement 

Area B ς 
Seasonal 

Seasonal stormwater 
ponding 

5 ς 7  
Tidal disconnection; previously used for 
agriculture; some fill placement 

Area A ς 
Seasonal 

Seasonal stormwater 
ponding 

12 ς 15  
Tidal disconnection; large volumes of fill 
sediments placed throughout Area A 

 

Assessment Areas one hectare each in size were mapped in ArcGIS 10.1 according to the CRAM 

guidelines (CWMW 2013). These procedures are summarized below: 

 

1. Wetland boundaries were identified using a 2007 habitat map created by the Department of 

Fish and Wildlife (DFW 2007). 

2. Wetland areas were subdivided using the criteria described in Table 1. 

3. All potential AAs were identified for each wetland sub-area (i.e. grid comprised of non-

overlapping one hectare circles were overlain on each wetland sub-area). 

4. Potential AAs with more than 50% of their respective area outside of wetland habitat 

boundaries were rejected and deleted. 

5. Unique identifiers were assigned for all remaining potential AAs.  Three AAs were randomly 

selected for each wetland sub-area.   

a. Several additional AAs were also selected for each sub-area but not used.  In accordance 

ǿƛǘƘ ǘƘŜ ¦ǎŜǊΩǎ aŀƴǳŀƭ ό/²a² нлм3), the assessment of three AAs per wetland area 

was appropriate, as the average scores of the first two AAs differed by less than 15% of 

the third AA. 

6. Selected AAs not covering 80% of wetland habitat were redrawn to one hectare using wetland 

habitat boundaries (e.g. Area A ς seasonal; Figure 1). 
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Figure 1.  Map of survey Assessment Areas within the Ballona Wetlands Ecological Reserve. 
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Figure 2.  One representative photograph from the centroid of an AA at each wetland sub-area: (a) Area 

B ς tidally influenced; (b) Area B ς seasonal; (c) Area A ς seasonal. 

(a) 

(b) 

(c) 


