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Opening Testimony 
INTERVENOR CALIFORNIA NATIVE PLANT SOCIETY 

 
BIOLOGICAL RESOURCES 
 
Introduction 
 
A. Name: Jim Andre, Greg Suba 
 
B. Qualifications: Mr. Andre and Mr. Suba’s qualifications are as noted in their attached resumes. 
 
C. Prior Filings 
This testimony represents the position of the California Native Plant Society regarding the 
Application for Certification of the Ivanpah Solar Electric Generating System. In addition to the 
statements herein, this testimony incorporates by reference the information in the following 
documents previously submitted in this proceeding:   
 
1. CNPS Mojave Chapter letter of comment re: Ivanpah Solar Electric Generating System  
    Preliminary Staff Assessment, submitted February 6, 2009 
 
2. Applicant's Supplemental Data Set 2I, submitted August 10, 2009 
 
3. CEC Final Staff Assessment for the ISEGS AFC, submitted November 3, 2009 
 
4. CNPS Preliminary Pre-Hearing Conference Statement, submitted November 16, 2009 
 
D. Exhibit List 
Doc. no. Author and title 
1000  California Native Plant Society, 1989. Policy on Transplanting.  
 
1001  California Native Plant Society, 1998a. CNPS Statement Opposing 

  Transplantation as a Mitigation to Rare Plants. 
 
1002  California Native Plant Society, 1998b. CNPS Policy on Mitigation Guidelines 
   regarding Impacts to Rare, Threatened, and Endangered Plants. 
 
1003  California Public Resource Code, Section 21083 (2). (p. 22) 
 
1004  Leppig, G. and  J.W. White.  2006.  Conservation of peripheral plant populations 

  in California. Madrono 53(3): 264-274. 
 
1005  Pavlik, B. 2008. The California Deserts: An Ecological Rediscovery. University  

   California Press: Berkeley, CA, pp. (  ) 
 
1006  Saunders, D., R. Hobbs, and C. Margules. 1991. Biological consequences of  

   ecosystem fragmentation: A review. Conservation Biology 5(1):18-32. 
 
1007  Thrall, P.H., J.J. Burdon, and B.R. Murray. 2000. The metapopulation paradigm:  

   a fragmented view of conservation biology. In: Young, A.G. and G.M. Clarke 
   (eds) Genetics, Demography, and Viability of Fragmented Populations.  
   Cambridge University Press: Cambridge, UK, pp. 75-95. 

 
1008  Wohlfahrt, G., L. Fensternmaker, and J. Arnone. 2008. Large annual net 

   ecosystem CO2 uptake of a Mojave Desert ecosystem. Global Change Biology 
    14: 1475-1487. 
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Summary 
CNPS supports the development of alternative, green energy sources, as long as those programs  
do not unnecessarily degrade healthy, diverse ecosystems. The proposed ISEGS project will 
cause significant, avoidable, adverse impacts to native vegetation communities and significant 
impacts to rare plant populations on the site, and within the surrounding Ivanpah Valley area. 
These impacts will have permanent (i.e., effects will persist for thousands of years) effects on 
ecosystem functions that have been evolving within the Ivanpah Valley for millennia. The area 
within the proposed project footprint will be affected directly, and the areas surrounding the 
project footprint will be affected indirectly during project construction and operational phases. 
 
This project would be precedent setting as the first of several large proposed utility scale 
renewable energy projects of similar size (several thousand acres) to be constructed and 
operated within Ivanpah Valley.  Dozens of similar projects are proposed throughout the 
California Desert Conservation Area. Impacts to biological resources associated with the 
proposed project, and related mitigation requirements would also be precedent setting for 
projects of this scale. Several projects, including this one, are being permitted at a "fast-tracked" 
pace, and outside of a comprehensive regional planning process, such as the SESA PEIS and/or 
the DRECP process.  
 
The proposed ISEGS project and other proposed projects in the Ivanpah Valley, will cumulatively 
impact the viability of vegetation communities and rare plant populations.  Furthermore, the 
project will fundamentally alter the functional integrity of the landscape, and reduce the desert 
landscape’s unique ability to sequester atmospheric carbon dioxide (a greenhouse gas) 24-hours 
per day (Wohlfahrt et al., 2008). 
 
Rare Plants 
Significant populations to rare plants will occur on the proposed project site, as described in the 
project's Final Staff Assessment (FSA) report prepared by California Energy Commission (CEC) 
staff.  
 
Rare plant surveys lack late summer/early fall-flowering taxa inventory 
Approximately 40% of the plant taxa in Ivanpah Valley flower in late summer/early fall. Of these, 
20-25 potential special status plants flower in the summer/fall. All of these plants require ideal 
conditions for growth. Surveys, no matter how thorough, when performed during seasons and in 
years in which specific growth conditions are absent may fail to record the presence and/or full 
range extent of rare plants in desert habitats. 
 
The floristic surveys conducted by the applicant during Spring 2008 were performed well, and by 
well-qualified field personnel. However, floristic surveys for desert rare plants must be performed 
by qualified botanists over a number of years during both spring and summer/fall flowering 
seasons in order to maximize the probability of identifying all special status species with the 
potential to occur on the project site. Without an accurate inventory of plant taxa that occur on 
site, it is not possible to fully assess project impacts to special status plants and therefore 
meaningful mitigation cannot be developed.  
 
Furthermore, the Eastern Mojave Desert is a botanical frontier where in the past few years alone, 
there have been a number of very significant botanical finds and where more are to be expected. 
Examples just for Ivanpah Valley include, Amaranthus crassipes (near Nipton, new to CA), 
Oenothera cavernae (Primm to Clark Mtn, new to CA), Muilla coronata (a 70-mile eastern range 
extension, new to Eastern San Bernardino County), Leptochloa uninervia (from near Nipton, new 
to the Mojave Desert).  The M. coronata was found just west of the proposed ISEGS project area 
at the base of Clark Mt. in early spring. By the time surveys of the proposed ISEGS site were 
conducted in late April and May, M. coronata plants were dried and not observable during the 
spring surveys.  This later example illustrates how surveys conducted when growth conditions are 
adequate (as they were in spring of 2008), may be too narrow in their window of timing to detect 
important rare plant occurrences. 
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The FSA report's Special-Status Plant Impact Avoidance and Minimization measure (BIO 18) 
requires the applicant to conduct pre-construction surveys for both spring and summer/fall 
blooming taxa but only within the specified project areas.   Vegetative structures of some of the 
spring flowering rare plants occur in localities other than those mapped the previous year. Since 
the purpose of pre-construction surveys is to quantify each taxon’s occurrence on site, pre-
construction surveys should be conducted on all project lands that are undeveloped at the time 
surveys are performed in order to obtain a full accounting of plant occurrences (e.g., Asclepias 
nyctaginifolia spreads underground and sends vegetative clones above ground in different 
locations year after year; Enneapogon desvauxii is an annual grass and so its distribution is 
ephemeral year to year). Since summer/fall surveys have yet to be performed at the project site, 
there is no baseline information on the presence and extent of these taxa. Therefore, summer/fall 
surveys need to be conducted throughout the entire site before any construction begins in order 
to obtain a full account of special status species on site.  
 
Below is an initial list of potential special status plants that flower in late summer/early fall in 
Ivanpah Valley. This list was compiled from California Natural Diversity Database (CNDDB) 
records, herbarium records, and from recommendations from experts in the field: 
 
Amaranthus watsonii   
Bouteloua eriopoda  
Bouteloua trifida  
Chamaesyce revoluta 
Cordylanthus parviflorus  
Euphorbia exstipulata var. exstipulata 
Juncus nodosus   
Muhlenbergia appressa  
Muhlenbergia arsenei 
Muhlenbergia  fragilis  
Muhlenbergia pauciflora  
Munroa squarrosa 
Physalis lobata 
Piptatherum micranthum  
Sanvitalia abertii  
Schkuhria multiflora var. multiflora  
Scleropogon brevifolius  
Tragia ramosa  
 
Project impacts to rare plants  
The project will deploy heliostats, power towers, associated building structures, pipelines, and 
roads across approximately 4,000 acres of ecologically intact desert habitat, where naturally 
functioning ecological processes predominate over recent man-made intrusions. The completed 
project footprint will fragment 4,000 acres of diverse and intact desert plant communities. This 
includes rendering large rare plant populations, into fragments of various sizes. The biological 
affects of ecosystem fragmentation are well documented (Saunders et al., 1991). In general, the 
fragmentation of rare plant habitat on the project site will lead to two fundamental changes across 
the landscape; 1) an increasing isolation of remnant populations, and 2) a decrease in the total 
amount of available habitat for remnant populations. These two phenomena will be repeated 
throughout Ivanpah Valley, and where rare plants occur within the footprints of proposed 
neighboring energy projects, and the hundreds of thousands of acres of the Greater Mojave 
Desert ecosystem in California, Arizona, and Nevada where hundreds of utility-scale wind and 
solar project applications are being proposed. 
 
To manage for viable rare plant populations on the project site, it will be necessary to identify 
project-related threats to those populations. Threats include, but are not limited to, altered light 
regimes due to shading by heliostats, altered hydrological conditions due to intercepted and 
redirected rainfall patterns and mirror washing, soil compaction during construction and 
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operational phases of the project, altered soil nutrient conditions due to modified nutrient uptake 
by regularly mowed vegetation, and the introduction and spread of invasive weeds. With so many 
threats it is difficult to understand how they ultimately affect the viability of specific plant 
populations or metapopulations, how the threats themselves may interact, and how to come up 
with effective methods to alleviate them.  
  
For example, habitat fragmentation caused by development of the proposed ISEGS project, and 
other subsequent energy projects in Ivanpah Valley, will impact numerous rare plant populations, 
but the severity and extent of these impact is not well known.  It is safe to assume that larger 
populations that are broken into smaller populations will suffer from a restricted exchange of 
pollen or seed, and this has important genetic and demographic consequences.  Additionally, 
habitat fragmentation results in the increase of edge effects and the deterioration of habitat 
quality.  It may alter plant-pathogen and plant-herbivore dynamics.  Due to lack of time, funding or 
available expertise, the full range of demographic vs. genetic stochasticity parameters are rarely 
integrated into population viability analyses.  Until such detailed analyses become available, 
managers must work with scientists to maintain natural ecological processes and provide the best 
natural conditions for populations and metapopulations to persist.  A central principle of 
ecosystem management is to delineate the primary threats to each species and their habitats and 
to minimize or eliminate these threats to the greatest possible extent.   
  
In general, threats come in three types 1) threats imposed by changes in the environment, either 
by natural or human causes, 2) threats resulting from disturbance of important interactions with 
other species, and 3) genetic threats.  Current environmental threats to the proposed ISEGS site 
and surrounding lands are considerable. These include climate change (e.g., altered precipitation 
and fire regimes), habitat fragmentation (e.g., roads, heliostat fields, structures), direct 
disturbance (e.g., mowing, hydrological alterations, deposition of atmospheric nitrogen) and 
exploitation (e.g., cactus collecting).  Disturbance of biotic interactions might include destruction 
of key pollinator guilds, altered pathogen and herbivore interactions, and hybridization with 
introduced natives (e.g., CalTrans revegetation programs).  An important principle that must be 
considered is that we lack a basic knowledge of the biological and ecological requirements 
required to appropriately manage many rare species.  In order to prioritize management of rare 
plants related to any proposed project, we must understand their distributions, life-history 
attributes, and identify any threats to their viability. Finally, management for conservation of rare 
plants should always take place in the context of the key processes of their ecosystem (e.g., 
practices developed in the Nebraska prairies may not be appropriate in the California Deserts).   
 
Cumulative Impacts  
The cumulative impacts of the proposed ISEGS project combined with other proposed energy 
projects in Ivanpah Valley represent a scale of impact on functional habitat that is unprecedented 
in its range and pace. Cumulative impacts identified in the California Energy Commission (CEC) 
Final Staff Assessment (FSA) for the proposed project will have cumulatively considerable 
adverse effects to the Ivanpah Valley ecosystem.  "Cumulatively considerable" means that the 
incremental effects of an individual project are considerable when viewed in connection with the 
effects of past projects, the effects of other current projects, and the effects of probable future 
projects. (CA PRC Sec. 21083 (2)). The FSA concludes that the cumulative effects of these 
proposed actions to the biological resources in the Ivanpah Valley will have significant, 
unmitigable impacts to rare plants, but falls short of requiring meaningful mitigation to address 
these cumulative impacts. 
 
Vegetation surveys to determine potential desert tortoise relocation and translocation 
habitat quality are insufficient 
Plant Surveys were performed in July/August 2009 to determine whether habitat quality of 
proposed desert tortoise translocation areas were of equal or greater quality than the habitat 
quality at the project site. This comparison used measures of perennial shrubs and succulent 
species abundance, richness, and diversity as surrogate indicators of desert tortoise habitat 
quality. The survey rationale, design, methods, and analysis contain flaws that call into question 
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the validity of conclusions presented in the report, Vegetation Surveys for Potential Relocation 
and Translocation Areas (in Applicant's Supplemental Data Response, Set 2I, August 10, 2009).  
 
An accurate assessment of desert tortoise habitat quality must take into account the quantity and 
quality of food sources available. Highest quality food for desert tortoise are native annual plants, 
whose protein and water content provide the optimum opportunity to rehydrate and flush salts 
concentrated during hibernation from their bladders, and to accumulate the energy necessary to 
mate successfully (Pavlik 2008). The surveys were conducted in the middle of summer when few 
annuals are present. 
 
The report does not provide a rationale for the number of sampling sites chosen, or whether the 
sites were chosen at random. No statistical test was performed to compare similarities/differences 
between project and proposed translocation sites, so conclusions cannot be confirmed to any 
level of significance.  
 
Rare Plant Avoidance and Minimization Measures (BIO 18) do not provide mitigation for 
rare plant losses 
The FSA report directs the applicant to implement several measures under "BIO 18" that are 
generally in agreement with CNPS policies and guidelines on rare plant mitigation requirements 
(CNPS 1989, CNPS 1998a, CNPS 1998b). Additionally, BIO 18 measures would provide 
important information on the population dynamics and population viability of the project's five 
reported special status plant taxa. This data could assist in the future management of these taxa 
both on the proposed ISEGS project and on other projects where they might occur.  
 
However, the FSA report's rare plant avoidance and minimization measures fail to provide real 
and meaningful mitigation for the significant impacts to rare plant populations that will occur on 
site as a direct result of the project. For real mitigation to occur, (e.g., mitigation that addresses 
the impacts to rare plant populations) at a minimum the applicant must be required to conduct off-
site surveys to identify lands with additional occurrences of the special status plants that are to be 
destroyed by the project, and place the lands where identified plants occur under conservation 
easement before being allowed to commence construction. 
 
During a FSA Workshop on December 15, 2009 there was some discussion of intentionally 
managing the "quasi-natural" vegetation under heliostat fields as rare plant refugia. This 
discussion is still on-going between CEC staff and the applicant at the time of submission of this 
testimony. CNPS reserves the right as an intervenor party to place comments into the 
administrative records regarding any future project changes relating to these on-going 
discussions.  
 
Efforts to manage heliostat fields as areas for rare plant protection would be experimental in 
nature, meaning there is no current data that assures, or provides sufficient confidence, for 
success. Therefore, any management plan to this effect would need to be designed in such a way 
as to produce results that would better inform future decisions - whether the results are positive or 
negative; and it would need to have benchmarks for success and for remedial action to buffer 
against losses that could lead to extirpation or extinction of a species. In terms of rare plant 
conservation under solar mirrors, there is no foundation of success to point to, but many 
instances of species failing in response to ecosystem fragmentation, especially when 
management decisions focus on preserving a population's spatial distribution patterns at the 
expense of hindering a population's biological processes (Thrall et al., 2000). If the proposed 
project is built, the opportunity for rare plant conservation, ironically, will be in the knowledge we 
gain by documenting the loss of populations. A meaningful mitigation measure would be for 
additional surveys to be required on private lands to identify additional off-site populations and 
place them under conservation easements before project construction is allowed to commence. 
 
Every attempt can be made to protect known rare plants onsite, but the reality is that the 
proposed ISEGS project will, in fact, destroy the function and integrity of the ecosystem on the 
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site. This is a precedent-setting project, and CNPS realizes that rare plant mitigation details must 
be discussed. However, when one views such proposals with even a general understanding of 
rare plant conservation biology theory and academic research on threats to rarity, the proposed 
mitigation scenarios can only be seen as implausible and inadequate. Rather than trying to 
navigate through claims of avoiding impacts in situ, we must realize that if this project goes in, 
there will incur a take that is not avoidable, and that the attention of all parties involved must shift 
to the development of real and meaningful alternatives.  
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CURRICULUM VITAE 
 
JAMES M. ANDRE PO Box 101, Kelso CA  92351 
Research Center Director/Plant Ecologist Home: (619) 733-9927  Office: (619) 733-4222 
UC Riverside - Sweeney Granite Mountains Desert Research Center Email: granites@telis.org 
  
 
EDUCATION 
M.A. Botany, 1989, Humboldt State University, Arcata, CA.  
 Thesis: Population Biology and Conservation of Abronia alpina in the Southern Sierra Nevada, Inyo County.  
B.A. Plant Ecology/Geography of Ecosystems, 1982, University of California, Los Angeles   
 
RESEARCH INTERESTS 
Rare plant conservation biology and recovery, vascular plant floristics (western U.S.), 
demographics of long-lived desert shrubs, alpine ecology, vegetation analysis and classification, 
species distribution ecology, invasive plants, vegetation dynamics of coastal and interior dunes, 
and impacts and restoration ecology (particularly in systems impacted by livestock grazing). 
 
PROFESSIONAL EXPERIENCE 
1993-present  Director, University of California’s  Sweeney Granite Mountains Desert Research Center 
2008-present  Chair, California Native Plant Society Rare Plant Program  
1995-present  Curator, GMDRC Herbarium 
1997-present    Adjunct professor, Lecturer, University of California Riverside 
1985-present  Independent Consultant.  Clients include Southern Nevada Water Authority, Native American 

Land Conservancy, Southern California Edison; Bureau of Land Management; Dept. of 
Defense; Los Angeles Dept. of Water and Power; US Forest Service, USFWS, BLM, National 
Park Service; The Nature Conservancy; Counties of San Diego, Inyo, Humboldt and 
Stanislaus; FAA, California Native Plant Society, East Bay Municipal Water District. 

1989-1993  Senior Plant Ecologist, BioSystems Analysis, Inc, Tiburon, CA. 
1987-1989   Research Associate - Plant Ecologist, Humboldt State University 
1983-1989  Forest Botanist, U.S. Forest Service, Inyo National Forest 
1986-1987  Teaching Assistant, Humboldt State University  
1982-1983  Research Assistant, San Diego State Univ. (vernal pools studies) 
1981-1982  Preserve Manager, Ewing Oak Preserve, The Nature Conservancy, San Diego Co. 
1979-1980  Botanist/Ornithologist, National Park Service, Santa Monica Mountains National Recreation 

Area. 
 
BOTANICAL RESEARCH AND INVENTORY  
 
• awarded more than 25 academic research grants (ex. National Science Foundation, Smithsonian) and 40  

government agency research contracts, managing grant budgets ranging from $500 to $8,100,000. 
 
• oversee and facilitate 165 current multi-disciplinary research projects affiliated with the UC Granite Mountains 

Desert Research Center. 
 
• principal investigator on more than 100 academic research projects in the California and Nevada deserts since 

1994.  
 
• lead author on numerous published regional floras and annotated vascular plant checklists, including floras for 

the Owens Valley, Mojave National Preserve, Big Pine Canyon, Dead Mountains, Old Woman Mountains, Ash 
Meadows Natl. Wildlife Refuge, and Schell Creek Range.  
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• conducted over 400 floristic inventories in the desert southwest since 1979 (full list available upon request, 
some examples included below). 

 
• principal investigator conducting comprehensive studies in population ecology, demographics and threats 

analysis to evaluate conservation status for more than 100 California rare plants (full list available upon 
request).  Examples include Abronia alpina, Erysimum menziesii, Pogogyne abramsii, Eriogonum thornei, 
Penstemon albomarginatus, Plagiobothrys parishiiand Eriophyllum mohavense.     

   
• directed (ongoing) the Flora of the Mojave National Preserve Project, a floristic study of the 1,700,000 acre 

Mojave National Preserve and surrounding 500,000 acres.  Included 7000 hours of field surveys, published 
annotated checklist of plants, compiled database of records submitted to NPSpecies national database; 
illustrated technical flora (book) is pending.  

 
• conducted numerous large-scale floristic inventories including the 2 million-acre Golden Trout Wilderness, 

800,000 acre Joshua Tree National Park (NPS), 900,000 acre Owens Valley survey, and 500,000 acre 20 Palms 
Marine Corps Base (DOD). 

 
•  principal investigator on 3 year project develop rare plant status reviews for 8 federally-listed species at Ash 

Meadows National Wildlife Refuge, Nye Co. Nevada.  
 
• project manager of the DOD Legacy Program coastal dunes ecological study which included population studies 

and habitat analyses of four rare plant species on the coastal dunes and bluffs at USMC Camp Pendleton, CA. 
 
• conducted rare plant surveys for 845-mile PG&E-PGT Pipeline from Alberta to Fresno, the 275-mile Tuscarora 

Pipeline Project from Reno to Malin, Oregon and the 384-mile Mojave Pipeline Project from Needles to 
Bakersfield.   For the later project, developed and implemented rare plant and vegetation restoration, long-term 
monitoring, and evaluated 10-year post-construction success of restoration measures. 

 
• 15 yrs experience as Curator of the University of California- Granite Mountains Herbarium. 
 
• conducted inventory and mapping of more than 100 seeps and springs (40,000 acres) as part of the Lower 

Owens River Project, Inyo County, CA.  Developed demographic monitoring and impact studies on Inyo 
County star-tulip (Calochortus excavatus) and Owens Valley checkerbloom (Sidalcea covillei).   

 
• principal investigator of a 90,000 acre floristic inventory and vegetation analysis of the Old Woman Mountains 

Preserve, eastern San Bernardino County for the Native American Land Conservancy.   
 
• conducted detailed impacts surveys and population analyses for several federal-listed species in Cushenberry 

Cyn, San Bernardino Co., including Parish's daisy (Erigeron parishii), Cushenberry buckwheat (Eriogonum 
ovalifolium vineum), and Cushenberry milkvetch (Astragalus albens).   

 
• conducted complete floristic inventories and rare plant surveys along approximately 110 miles of pipeline 

corridors in the Virgin River area of eastern Clark County, Nevada (Southern Nevada Water Authority). 
 
• principal investigator for botanical surveys for more than 400-miles of proposed water pipeline corridors in 

White Pine, Lincoln and Clark Counties of Nevada (Southern Nevada Water Authority). 
 
• consulted for numerous interdisciplinary projects on the design and implementation of optimal field sampling 

protocol, including riparian vegetation/habitat monitoring on the upper Sacramento River as part of a study of 
the impacts of the Cantara Bridge chemical spill.  Provided expert  testimony in federal court on research 
findings. 
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• conducted more than 30 quantitative vegetation classifications employing ARCGIS, TWINSPAN, 
DECORANA, and PCA other multivariate software programs.  Examples include: 
- riparian vegetation analysis of tributary streams (Bishop and Mill Creeks) of the Owens River employing 

multi-stage sampling protocols and vegetation monitoring (using a laser theodolite) to determine the effect 
of changes in stream flow on riparian systems (SCE); 

- characterization and mapping of vegetation at Tonto Creek, AZ for long-term monitoring of change (BOR);  
- characterization and mapping of riparian and meadow vegetation on the Kern Plateau for purpose of 

monitoring grazing and erosion  impacts (USFS); 
- multi-stage classification and monitoring of riparian forest and woodlands along Sacramento and Stanislaus 

Rivers to monitor affects of alteration of flow regimes upstream (EBMUD); 
- Twinspan and PCA classification of vegetation along Eel and Mad Rivers of Humboldt Co. (USFS); 
- classification and mapping of vegetation series and associations of vernal pools and swales in central 

Sacramento Valley, CA.; 
- long-term monitoring and classification of vegetation on desert riparian thicket and tamarisk-invaded 

streams and seeps in the Mojave Desert. 
   
• designed a vegetation classification scheme and reviewed field protocols and data collections for the Mojave 

Desert Mapping Project (CDFG and DOD, 1998-1999). 
 
• documented vascular plant composition for vernal pools in seven counties in the Sacramento Valley using 

relevé sampling; assessed temporal changes in species composition and hydrology in the Kearny Mesa vernals 
pools of San Diego County; developed conservation management for more 8 rare plant taxa, addressing 
recovery, enhancement, and  long-term viability of the species.   

 
NATURAL AREAS MANAGEMENT 
 
• 20 years of experience as a leader in coordinating academia research and regional natural areas management 

among scientists and agency managers in the Eastern Mojave Desert. 
 
• served as Principal on Inventory and Monitoring Committee to develop protocols for the National Park Service 

I & M Program - Desert Southwest Region. Provided data and participated in the writing of the National Park 
Service’s Mojave Inventory and Monitoring Network Biological Inventory Study Plan (2001).  

 
• coordinated the writing of a Cooperative Management Agreement between the University of California and the 

National Park Service for joint management of lands within the Mojave National Preserve. 
   
• served on numerous academic and land management committees including the Desert Advisory Committee 

(congressional appointment) Science Data Management Interagency Working Group for the Desert Managers 
Group, Center For Conservation Biology at UC Riverside, Research Advisory Committee - Mojave National 
Preserve, and the Advisory Council to the California Wild Heritage Campaign, and California Native Plant 
Society Rare Plant Committee (Chair). 

     
• developed a comprehensive Coastal Dunes Vegetation Management Plan for the 13-mile coastal beach and 

dune system at Camp Pendleton, California.  Study included the development of vegetation monitoring plan, 
GIS ARC/INFO quantitative habitat mapping, Least Tern and Snowy Plover habitat enhancement, and 
implementation of rare a plant and  dunes recovery and enhancement program (exotic species removal and 
establishment of native vegetation).   

 
• designed and implemented long-term monitoring for 12 rare plant species in Inyo and eastern San Bernardino 

Counties to assess the effects of grazing impacts on population dynamics. 
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• conducted long-term monitoring of special-status plants and vegetation recovery following disturbance in 
numerous study sites throughout the East Mojave in collaboration with the California and Nevada Native Plant 
Societies. 

 
• coordinated numerous exotic species control/removal programs including a 7 year study of tamarisk removal 

along 16 streams in the east Mojave Desert using repeated physical removal and systemic injection of Garlon. 
 
• drafted a Resource Management Plan with the National Park Service for joint management of the federal lands 

within the Sweeney Granite Mtns Desert Research Center, including removal of exotic burros and plants, 
erosion control and habitat restoration and enhancement (ongoing). 

 
• developed long-term vegetation and habitat management plans for the Native American Land Conservancy’s 

Old Woman Mountains Preserve. 
 
• developed an illustrated technical manual detailing techniques for high elevation meadow restoration on the 

Inyo National Forest. 
 
• drafted vegetation management sections of the Inyo National Forest Plan at USDA Forest Service; prepared 

seven sensitive plant Species Management Guides;   
 
• supervised 10-15-person backcountry crews to evaluate the success of restoration and revegetation of montane 

meadows in the southern Sierra Nevada degraded by livestock grazing. 
 
• developed a long-term vegetation management plan for Inyo National Forest and coordinated sensitive plant 

inventory and monitoring. 
 
• conducted a 3-year programmatic botanical assessment for East Bay Municipal Water District's Water Supply 

Management Program and EIR/EIS, including impact assessment of for 52 proposed reservoir sites and 14 
aqueduct corridors in the Central Valley and western Sierra Nevada foothills. 

 
• prepared a comprehensive Hardwoods Management Plan for County of Contra Costa, California. 
 
TEACHING, PRESENTATIONS, CONFERENCE ORGANIZATION 
 
• session chair for more than 20 major workshops and conferences, including the 2009 CNPS Conservation 

Conference, 2009 Desert Research Symposium, 2004 and 1999 Mojave Desert Science Symposiums.    
 
• co-architect and lead organizer of the Desert Research Symposium and Mojave Desert Science Symposium 

series. 
 
• developed curricula and taught over 30 university-level field courses or workshops in botany and plant ecology 

and desert ecology at the Granite Mountains Desert Research Center; taught 9 accredited college courses 
(including: Humboldt State Univ., UCLA, UC Berkeley, San Diego St. University) in plant ecology and 
vegetation sampling theory. 

 
• instructor for more than 15 plant taxonomy field courses for the Jepson Herbarium Workshops, Joshua Tree 

Foundation, and Rancho Santa Ana Botanical Garden; taught numerous field courses in natural history for the 
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Abstract: Research on fragmented ecosystems has focused 
mostly on the biogeographic consequences of the creation of 
habitat “islands” of different sizes, and bas provided little of
practical value to managers However, ecosystem fragmen- 
tation causes large changes in tbe physical environment as 
well as biogeographic changes Fragmentation generally re- 
suitsin a landscapethat consists of remnant areas of native 
vegetation surrounded by a matrix of agricultural or other 
developedland As a result, fluxes of radiation, momentum 
(i.e.,wind), water, and nutrients across the landscape are 
altered significantly. These in turn can haw important in- 
fluences on the biota withinremnant areas, especially at or 
near the edge between the remnant and the surrounding ma- 
trix. The isolation of remnant areas by clearing also has 
important consequences for the biota. Theseconsequences 
vary with tbe time since isolation, distance from other rem-
nants, and degree of connectivitywith other remnants. The 
influences of physical and biogeographic changes are mod- 
ified by the size, shape, and position in the landscape of 
individual remnants, with larger remnants being less ad-
versely affected by the fragmentation process. The dynamics 

Paper submitted May 2, 1990; revised manuscript accepted Septem-
ber 20, 1990.

Resumen: La investigacion sobre los ecosistemas fragmen-
tados se ha enfocado principalmenteen las consecuencias 
biogeograficas de la creacionde “islas” de habitatde difer- 
entes tamanosy ha sido de muypoco valor practico para los
manejadores del recurso. Como quieraque sea, la fragmen-
tacionde los ecosistemas causa grandes cambios  en el medio 
ambiente fisico asi como en el ambito biogeografico. La 
fragmentacionresulta generalmente en terrenos que consis-
ten de areas remanentesde vegetacion nativa rodeada de 
u n amatrizde tierras agricolas u otrasformasde usode la 
tierra Como un resultado de esto, el flujo de la radiacion,
del momentum (ej. el viento), del agua y de los nutrientes a 
traves de la tierra son alterados significativamente. Esto en 
su turno, puede influenciare la biota dentro de las areas
remanentes, especialmente en o cerca de los limitesentre los
remanentes y la matrizque los rodea.  El aislamientode las
areas remanentes porlatala tambien tiene importantes con- 
secuencias parala biota y estas consecuenciasvarian con, el 
tiempo desde el momento del aislamiento, la distancia basta 
los otros remanentes y el grado de coneccion entre ellos. La 
influencia de los cambios fisicos y biogeograficos es modi-
ficada porel tamanolo,formany la posicionen el terrenode 
remanentesindividualessiendolos remanentes grandes los
menos afectados adversamante por el proceso de fragmen-
tacion. La dinamicade las areas remanentes son dirigidas

i 

18 

Exhibit #1006



of remnant areas are predominantlydrivenby factors aris-
ingin the surrounding landscape. Management of, and re- 
search on, fragmented ecosystems should be directed at 
understandingand controlling these external influences as 
much as at the biota of the remnants themselves. There is a 
strong need to develop an integrated approach to landscape 
management that places conservation reserves in the context 
of the overall landscape. 

Introduction 

Since the development of agriculture, the natural vege- 
tation cover of every continent except Antarctica has 
been extensively modified. A cycle of agricultural de- 
velopment followed by overexploitation of the land has 
been repeated throughout recorded history. Forman 
(1987) quotes Plato’s (ca. 2350 BP) description of how 
an area of ancient Greece was stripped of its soil follow- 
ing clearing and grazing, leaving “the mere skeleton of 
the land.” Overexploitation and the use of inappropriate 
agricultural practices have led to desert encroachment, 
as in the Sahel region in North Africa (Le Houerou & 
Gillet 1986; Ehrlich & Ehrlich 1987), and to extensive 
loss of soil, often with disastrous and dramatic conse- 
quences, as in the Dust Bowl of the United States (Hud- 
son 1981). 

The process of land clearing and the consequent en- 
vironmental degradation is continuing rapidly in many 
regions such as Southeast Asia and South America,par- 
ticularly in areas of tropical rain forest (Myers 1988). 
Australia provides an example of recent agricultural de- 
velopment, with vast areas being cleared over the last 
100 years for cereal cropping and stock grazing (Saun- 
ders & Hobbs 1989; Hobbs & Hopkins 1990; Saunders 
et al. 1990). In some regions over 93% of the native 
vegetation has been removed and the agricultural land 
that has replaced it is subject to extensive wind and 
water erosion or soil salinization, with consequent pol- 
lution of water supplies for drinking and irrigation. 

One legacy of the extensive removal of native vege- 
tation is that the remaining vegetation is usually in frag 
mented patches across the landscape. These patches or 
remnants are situated in different positions in the land- 
scape and on different soil types, possess different veg- 
etation types, and vary in their size, shape, isolation, and 
type of ownership. Over much of the world, conserva- 
tion of regional biotas depends entirely on the retention 
and management of these remnants. Conservation man- 
agers are therefore faced with the dual issues of whether 
the remnants have any practical conservation values, 
and if they do, of how they must be managed to retain 
these values (Saunders et al. 1987a).

In this paper we use the word remnant to define any 
patch of native vegetation around which most or all of 

fragmentados deberia de dirigirse tanto a1 entendimiento y 
control de estas influencias externas como a las biotas re- 
manentes en si. Hay una fuerte necesidad para el desarrollo 
de un enfoque integrado en el manejo de tierras que coloca
a las reservas parala conservacion en el contexto del terreno
en general.

the original vegetation has been removed (Saundcrs et
al. 1987a). Remnants often have been called habitat is-
lands and the changes that result from the isolation of 
these islands have been the subject of considerable de- 
bate in the literature. This debate has centered mostly 
on the equilibrium theory of island biogeography (Mac- 
Arthur & Wilson 1963, 1967)  and its applicability to 
conservation. In particular, the importance of size, 
shape, and design of single reserves and reserve systems, 
extinction and colonization rates, and species-area rela- 
tionships have been much discussed (Wilson & Willis 
1975; Diamond 1975, 1976; May 1975; Terborgh 1976; 
Whitcomb et al. 1976; Simberloff & Abele 1976a, 1982; 
Pickett & Thompson 1978; Game 1980; Margules et al. 
1982; Boecklen & Gotelli 1984). Particular attention 
has been paid to the question of whether one large re- 
serve could preserve more species than several small 
reserves adding up to the equivalent area of the larger 
reserve (the so-called SLOSS, or “single large or several 
small” debate; Simberloff & Abele 1976b, 1984; Gilpin 
& Diamond 1980; Higgs & Usher 1980; Jarvinen 1982; 
Willis 1984). 

These questions have been reviewed elsewhere (Sim- 
berloff 1988) and are not examined in detail here. While
of theoretical interest, most of these issues are of little 
practical value in managing fragmented systems (Zim- 
merman & Bierragaard 1986; Margules 1987; Hobbs 
1988; Margules & Stein 1989). The species-area equa- 
tion, for example, may give a manager a rough idea of 
how many species will be maintained on a remnant of a 
given area, but will yield absolutely no information on 
the practical issue of which habitats contribute most to 
species richness or on which species are most likely to 
be lost from the remnant. Simberloff (1986) stated, “It is 
also sad thatunwarranted focus on the supposed lessons 
of island biogeography theory has detracted from the 
main task of refuge planners, determining what habitats 
are important and how to maintain them.” Margules 
(1986), in a discussion about two conservation evalua- 
tion exercises, notes that, “no panel members in either 
exercise considered the species-area relationship or the 
equilibrium theory of island biogeography in their eval- 
uations; at least not explicitly.” In addition, the debates 
about reserve design and SLOSS are of limited relevance 
because, with very few exceptions, managers of conser- 
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vation reserves are faced with a fait accompli. Conser- 
vation considerations have rarely been taken into ac- 
countduring the development of areas for agriculture, 
mining, forestry, or other such uses. Conservation man- 
agers must work with the remnants left followingthese 
developments and virtually never have the opportunity 
to design a reserve network before an area is frag 
mented. There is an increasing need to utilize design 
criteria to improve conservation networks in already 
fragmented areas, but this requires a clear understand- 
ing of the problems created by fragmentation in the first 
place. 

Hence we believe that research and discussion should 
focus on practical issues relating to the impact of frag- 
mentation on natural ecosystems and managing rem 
nants for conservation (Saunders et al. 1987b). We 
share the fear of Noss and Harris (1986) that conserva- 
tion agencies have not realized the important biological 
consequences of ecosystem fragmentation and have 
therefore not developed policies to manage their rem- 
nants to maintain conservation values. The aim of this 
paper is to point out the physical effects of fragmenta- 
tion, the biological consequences for natural ecosys- 
tems of these effects, and the options available for con- 
servation research and management. 

Characteristics of Fragmented Ecosystems 

Fragmentation of the landscape produces a series of 
remnant vegetation patches surrounded by a matrix of 
differentvegetation and/or land use. Two primary ef- 
fects of this are an alteration of the microclimate within 
and surrounding the remnant and the isolation of each 
area from other remnant patches in the surrounding 
landscape. Thus, in a fragmented landscape there are 
changes in the physical environment as  well as biogeo- 
graphic changes. Most discussions of habitat fragmenta- 
tion have concentrated on the biogeographic aspects, 
and the physical changes have received little attention. 
All remnants are exposed to these physical and biogeo- 
graphic changes to a greater or lesser degree, but their 
effects are modified by the size, shape, and position in 
the landscape  of individual remnants. We examine first 
the physical effectsof fragmentation and then discuss 
the operation of the modifying factors. 

Changes in Microclimate
Fragmentation of the landscape results in changes in the 
physical fluxes across the landscape. Alterations in 
fluxes of  radiation, wind, and water can all have impor- 
tant effects on remnants of native vegetation. 

1. RADIATION FLUXES

The energy balance of a fragmented landscape will differ
markedly from one with a complete cover of native veg-

etation, especially where the native vegetation was 
dense before clearing. Removing native vegetation and 
replacing it with crop species with differing architec- 
ture and phenology alters the radiation balance by in- 
creasing the solar radiation reaching the ground surface 
during the day, changing the albedo, and increasing re- 
radiation at night. These features vary depending on 
time of year; ploughing, crop growth, and harvesting 
produce an alternation of bare ground and varying de- 
grees of vegetation cover (Geiger 1965; Milthorpe & 
Moorby 1974). In cleared areas, in general, daytime 
temperatures are higher and night temperatures lower

than in naturally vegetated areas. This leads to greater 
temperature ranges both at the surface and in the upper 
layers of the soil, and an increased incidence of frost 
(Geiger 1965). 

These changes in the cleared parts of the landscape 

the edge between the two. Except near the equator, the 
orientation of the edge affects the degree to which solar 
radiation increases within a remnant at different times of 
year (Geiger 1965; Wales 1972; Ranney et al. 1981). 
Latitude also affectsradiation input, and at high latitudes 
especially, where solar angles are low, a remnant edge 
can receive significantly more solar radiation than un-
fragmented areas receive (De Walle & McGuire 1973; 
Hutchinson & Matt 1976,1977). Air temperatures at the 
edge of a forest remnant can be significantly higher than 
those found in either the interior of the remnant or the 
surrounding agricultural land (Geiger 1965; Kapos 
1 989 ).

The consequences of increasing solar radiation at the 
edges of remnants are not clear. The indications are, 
however, that a differentsuite of species may come to 
occupy this altered habitat. Lovejoy et al. (1986) report 
that fragmentation in tropical forests results in the rapid 
growth of vines and other secondary vegetation in a 
10-25 m strip around the remnant edge. This may ef- 
fectively seal off the remnant and maintain an  environ- 
ment within the remnant similar to that that existed 
prior to fragmentation (F. Crome, personal communica- 
tion). This also occurs to some extent in temperate re- 
gions (Gysel 1951; Trimble& Tryon 1966; Ranney et al. 
1981). 

Shade-tolerantspecies may become restricted to the 
interior parts of the remnant, with different species re- 
quiring different distances from the edge. The compo- 
sition of remnant edges may be affected by edge aspect 
(Wales 1972; Palik & Murphy 1990). Distinct sets of 
“interior” and “edge” species have been recognized in 
landscapes that have been fragmented for a long time, 
for instance in the eastern United States (Ranney et al. 
1981). 

Nutrient cycling processes may be affected by in. 
creased soil heating and its effect on soil microorganism 

impinge on the remnant native vegetation, especially at ! 
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and invertebrate numbers and activity (Klein 1989; 
Parker 1989), on litter decomposition, and on soil mois- 
ture retention. Changes in the radiation balance also 
affect larger fauna both directly and indirectly through 
altering resource availability (via changes in plant 
growth and phenology). Lovejoy et al. (1986) attribute 
changes in butterfly community composition in tropical 
forest fragments partly to increased insolation within 

small remnants. Increased radiation load and dessication 
rates may lead to reduced foraging opportunities. Saun- 
ders (1982) considered that elevated temperatures in 
fragmented landscapes reduced the foraging time avail- 
able to adult Carnaby’s cockatoos (Calyptorhynchus fu-
nereus latirostrus)  and contributed to their local ex- 
tinction. Alternatively, some species dependent on 
temperature thresholds may be able to forage for longer 
periods. For instance, the strongly dominant ants of the 
Iridomyrmex genus are known to forage only when in- 
solation and temperatures are high, and other ant spe- 
cies forage only when Iridomyrmex is absent (Green- 
slade & Halliday 1983; Andersen 1987). Increased 
insolation and ambient temperatures could then in- 
crease the foraging time available to Iridomyrmex but 
reduce it for subordinate species. 

Altered temperature regimes can also have the effect 
of destabilizing competitive, predator-prey, and para- 
sitic interactions. Geiger (1965) quotes the example of 
the timber pest Ocneria monacha, which lays eggs on 
tree trunks. Elevated springtime temperatures on trunks 
at the forest edge allow larvae to emerge before their 
parasites, which emerge from the cooler forest floor. 
This gives the pest a head start and results in population 
buildups. 

2. WIND

With the removal of surrounding vegetation, the entire 
pattern of momentum transfer over the landscape is al- 
tered. As air flows from one vegetation type to another, 
the wind profileadjusts to the new roughness charac- 
teristics. When air flowing over one vegetation type 
comes to a boundary with a new vegetation type, the 
upper part of the wind profile initially retains the char- 
acteristics of the previous vegetation type, but the lower 
part takes on new characteristics reflecting the rough- 
ness of the new vegetation type.  The wind profile does 
not fully equilibrate with the new vegetation for some 
distance. Rules of thumb for wind profile measurements 
give the minimum “fetch” (i.e., the minimum distance 
from the vegetation boundary that will ensure that the 
profile has taken on the characteristics of the vegetation 
under study) as 100-200 times the height of the vege- 
tation under study (Monteith 1975; Grace 1983; Jones 
1983). Turbulent transfer is important for the transport 
of atmospheric gases, and gas fluxes above vegetation 
are controlled by these processes. It follows, then, that 

theseprocesses must be significantly-&-*\ modified in ran- 
nant vegetation areas, where the wind profile will not be 
in equilibrium with the remnant vegetation (Jarvis & 
McNaughton 1986). Given the fetch requirements, a 
woodland with 20-m-tall trees would need to be at least 
2-4 km wide before wind profiles would resemble 
those in an unfragmented situation. The implications of 
this for plant gas exchange and growth have not been 
examined, but could be significant. 

A more obvious effect of landscape fragmentation is 
that remnants are subjected to increased exposure to 
wind. This may result in damage to the vegetation, ei- 
ther through direct physical damage (Moen1974; Grace 
1977), or by increasing evapotranspiration with re- 
duced humidity and increased dessication (Tranquillini 
1979; Lovejoy et al. 1986). Direct physical damage can 
take the form of wind pruning (Caborn 1957) or 
windthrow of trees. Distinct edge structures have been 
found to develop at the edges of tree plantations (Fraser 
1972), and this is likely to be the case for remnantareas 
also (see Ranney et al. 1981 for a discussion of edge 
structures). Trees near the edge of recently isolated 
remnants are particularIy at risk of windthrow since 
they have matured within a closed canopy and have 
therefore developed in the absence of strong winds and 
lack the necessary support mechanisms to deal with 
such winds. Windthrow of dominant trees results in 
changes in the vegetation structure and increased avail- 
ability of regeneration gaps, allowing recruitment, par- 
ticularly of pioneer or light-demanding species. In- 
creased litter fall through tree damage is likely to alter 
soil surface characteristics and hence the habitat of 
ground-dwelling fauna. Similarly, increased exposure to 
wind may remove loose bark and reduce the substrate 
available for bark-dwelling invertebrates, and hence also 
reduce their availability as a food resource. Increased 
wind turbulence due to clearing has been shown to 
affect the breeding success of birds by creating difficul-
ties in landing due to wind shear and vigorous canopy 
movement (Brett 1989; Reville et al. 1990). In the case 
of tropical forests, fragmentation can  result in hot, dry 
winds blowing into remnant areas from the surrounding 
cleared areas, with the probable result of increased tree 
mortality (Lovejoy et al. 1986) and prevention of regen- 
eration of species whose successful establishment re- 
quires humid conditions or persistent soil moisture 
(Janzen1986). This may also be important in the regen- 
eration of species in other areas, such as those with 
rnediterranean climates, wheresuccessful establishment 
requires adequate soil moisture (e.g., Gordon et al. 
1989; Williams & Hobbs 1989). This effect will be less- 
ened in cases where the edges of remnants are sealed off 
by rapid secondary growth. 

Increased wind speeds at remnant edges have the sec- 
ondary effect of increasing the transferof material such 
as dust and seeds in from the surrounding matrix. Gei-
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ger (1965) gives an example where particulate matter 
deposition at the edge of a forest remnant increased by 
40% over that in the open. Transfer of nutrients by 
saltation of surface soil particles is also possible, and 
strong gradients in soil nutrient levels have been found 
at the edges of remnant areas (Muir 1979; Cale & Hobbs 
1991). Wind can deposit seeds of nonnative species 
over considerable distances into remnant areas (Hobbs 
& Atkins 1988). Transfer of insects and disease organ- 
ism into remnant areas may also be increased. 

3. WATER FLUX

Fragmentation of the landscape results in modification 
of the local water regime by altering the various com- 
ponents of the hydrological cycle. Removal of native 
vegetation changes the rates of rainfall interception and 
evapotranspiration, and hence changes soil moisture 
levels (Kapos 1989). The pathways by which water pen- 
etrates the soil may also be markedly altered (Bormann 
& Likens 1979; Nulsen et al. 1986; Peck & Williamson 
1987; Sharma et al. 1987; Bell 1988). Replacement of 
deep-rooted perennial species with herbaceous crop or 
pasture species leads to greatly reduced evapotranspi- 
ration and increased surface. and groundwater flows. 
The hydrological system in general becomes much less 
bufferedwith more extreme run-off events (Hornbeck 
1973; Simons 1989). Increased surface water flows lead 
to increased erosion and transport of particulate matter 
(e.g., Bormann et al. 1974). Topsoil removed from high 
in the catchment ends up as sediment in the river sys- 
tem. Transport of nutrients into streams also increases 
(Likens et al. 1970). Rises in water tables can bring 
stored salts to the surface and cause secondary salinity, 
with considerable impacts on both remnant vegetation 
and the surrounding agricultural matrix (Peck 1978; 
Williamson et al. 1987). Movement of stored salts, nu- 
trients, and pesticides washed from cleared land can 
have significant impacts on river systems (Kendrick 
1976; Karr & Schlosser 1978). 

The impact of these changes on an individual remnant 
depends greatly on its position in the landscape (Swan- 
son et al. 1988). Remnants at the top of a catchment can 
be expected to be relatively little affected by changes in 
water flux, whereas remnants on midslopes and valley 
bottoms will be more affected. Remnants in run-off areas 
can be expected to experience more erosion, while 
those in run-on areas will experience more soil deposi- 
tion, especially on the up-slope edge. 

Further impacts on remnant areas can be expected 
following management operations in the surrounding 
matrix that alter hydrological processes. Thus irrigation, 
water storage, or drainage may affect remnant areas. An 
extreme example of this is found in the fens of eastern 
England, where drainage has led to peat shrinkage and a 
drop of 4 m in land level in 130 years. Remnant areas of 
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natural wetland now require pumping systems to retain 
adequate water levels (Hutchinson 1980; Rowell 1986). 

Changes in water fluxes and associated particulate 
and nutrient fluxes can have important influences on 
the biota of remnants. Altered patterns of erosion lead to 
changes in drainage patternsand the production of new 
substratesfor plant colonization. Of particular impor- 
tance is the deposition of nutrient-rich material in run- 
on areas, which can act as a focus for invasion by species 
requiring disturbance and/or nutrient enrichment for 
successful establishment (Hobbs & Atkins 1988). 
Changes in surface and soil moisture levels could also 
lead to changes in decomposition rates, altered seed- 
bed characteristics, and changes in habitat for ground- 
dwelling fauna 

Isolation 

Landscape fragmentation has two important conse-
quences for the biota. First, there is a reduction in the 
total area of habitat available, with possible increased 
densities of surviving fauna in the remnants, and second, 
the habitat that is left is broken up into remnants that 
are isolated to varying degrees (Lovejoy et al. 1984, 
1986; Haila & Hanski 1984; Wilcove et al. 1986). The 
time since isolation, the distance between adjacent rem- 
nants,  and the degree of connectivity between them are 
all important determinants of the biotic response to 
fragmentation. 

1. TlME SINCE ISOLATION

Upon isolation, a remnant is likely to have more species 
than it will be capable of maintaining, and species will 
be lost as the changes brought about by fragmentation 
take effect (Miller & Harris 1977; Miller 1978; Wilcox 
1980; Harris 1984). This process of “species relaxation” 
is considered an inevitable consequence of area reduc- 
tion and isolation, on the basis of island biogeographical 
predictions. However, the various mechanisms by 
which local extinctions occur will result from the phys- 
ical changes discussed above and resulting changes in 
biotic interactions. The rate of species relaxation will 
differ among different taxa. The most rapid extinctions 
are likely in species that depend entirely on native veg- 
etation, those that require large territories, and those 
that exist at low densities. Dispersal behavior and de- 
mography will determine the response of individual spe- 
cies to fragmentation (Karieva 1987). 

Populations that aretoo small to be viable may persist 
for long periods simply because of the longevity of in- 
dividuals, For example, in remnants in the Western Aus- 
tralian wheatbelt, female trapdoor spiders Anidiops vil-
losus can live for at least 23 years (Main 1987), and 
small Australian passerinesOf about 25 g may live over
20 years (AustralianBird Banding Scheme records). It
may take several hundred yearsto lose some species 
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such as long-lived trees, especially since adult plants are 
often less sensitive to changed environmental condi- 
tions than seedling and juvenile stages. Alterations in 
disturbance regime in remnant areas may prevent suc- 
cessful regeneration (Hobbs 1987; Bond et al. 1988). 
Presence of a species in a remnant is thus no guarantee 
of its continued existence there; successful reproduc- 
tion and recruitment are required. Managers therefore 
may need to examine the age structure of species on 
remnants to identify vulnerable species to be targeted 
for special management. 

Time since isolation will therefore determine how far 
down the “relaxation track” any given remnant has trav- 
eled. Recently isolated remnants can be expected to 
continue losing species; this process may continue for 
relatively long periods in the absence of interventive 
management (Souleet al. 1988; Saunders 1989). Long 
isolated remnants can be expected to have lost a pro- 
portion of the species originally present, and gained an 
additional component of invading species that are capa- 
ble of establishing in the fragmented system. It is thus 
wrong to consider only species numbers and not spe-
cies composition when discussing species diversity in 
remnant areas: species numbers can potentially increase 
in fragmented systems where invasive and edge species 
can establish, but the numbers of species originally 
found in the area may continue to decline (Verner 1986; 
Murphy 1989; Webb 1989; Harris & Scheck 1991). 

It is commonly assumed that at some stage the rem- 
nant will reequilibrate with the surrounding landscape. 
It is, however, questionable whether a new stable equi- 
librium will be reached since the equilibration process 
is liable to be disrupted by changing fluxes from the 
surrounding matrix, disturbances, and influx of new in- 
vasive species. The final equilibrium can be likened to 
an idealized endpoint that is never likely to be reached, 
in much the same fashion as the climatic climax is now 
conceptualized in succession theory. Management of 
remnant areas will thus be an adaptive process directed 
at minimizing potential future species losses. 

2. DISTANCE FROM OTHER REMNANTS

The ability of species to colonize a remnant depends to 
some extent on the distance of the remnant from other 
areas of native vegetation, be they other remnants or 
nearby uncleared areas. Colonizing ability is related to 
dispersal mode, with wind-dispersed and vagile species 
more likely to arrive at isolated remnants. However, 
whether such species become successful colonists de- 
pends on physical and biotic factors such as nutrient 
availability and competitive interactions (Vepsalainen & 
Pisarski 1982). Animal species may have the physical 
ability to disperse long distances, but lack the behavioral 
repertoire to traverse the matrix surrounding the rem- 
nant; the matrix becomes an effective barrier to move- 

for small organisms such as invertebrates (Mader 1984) 
and some species of bud (Saunders & de Rebeira 1991 ). 
The persistence of such species on a remnant would 
then depend entirely on the retention of enough suit- 
able habitat to maintain sufficient numbers to withstand 
the risks of extinction (Soule 1987a; Ewenset al. 1987). 
Some evidence exists that fragmentation of large popu- 
lations into subpopulations may decrease the risk of 
overall species extinction even though local extinctions 
may occur (Higgs 1981; Quinn & Hastings 1987). It 
seems likely that different species will respond ditfer- 
ently to the creation of subpopulations and that knowl- 
edge of the details of an organism’s behavior will be 
necessary to predict its response (Karieva 1987; Mer-
riam 1991). 

3. CONNECTIVITY

Associated with the effects of distance is the degree to 
which individual remnants are connected in some way 
to adjacent areas. The issue of connectivity and the use- 
fulness of corridors connecting remnants has received 
increasing attention in the Literature (MacClintock et al. 
1977; Wegner & Merriam 1979; Baudry 1984; Forman 
& Baudry 1984; Merriam 1984; Harris 1984, 1985; Fah- 
rig & Merriam 1985; Noss & Harris 1986; Bridgewater 
1987; Simberloff & Cox 1987; Nos 1987; Souleet al. 
1988), and was the subject of a recent symposium 
(Hobbs et al. 1990; Saunders & Hobbs 1991a).Corri- 
dors are generally believed to provide benefits such as 
enhanced biotic movement, extra foraging areas, ref- 
uges during disturbances, and enhancement of the aes- 
thetic appeal of the landscape. In some areas they sig- 
nificantly add to the area of native vegetation left 
following fragmentation. 

Simberloff & Cox (1987) pointed out that most of the 
work on the value of corridors has not been sufficiently
controlled to demonstrate an unequivocal role in in- 
creasing immigration and/or decreasing extinctions. An 
increasing number of studies, however, now indicate 
that corridors are of value for movement, at least for a 
subset of the biota (papers in Saunders & Hobbs, 
1991a). Simberloff and Cox (1987) also discussed po- 
tential disadvantages of corridors, which include facili- 
tation ofthe spread of disease, pests, and fire and other 
disturbances, increased predation, and high costs of 
maintaining linear remnants with high edge:area ratios. 
The relative merits of corridors and their required char- 
acteristics (i.e.,width, composition, etc.) will vary from 
place to place and will depend on the target species. 
Detailed predictions of corridor value in reducing iso- 
lation of remnant areas are not possible without infor- 
mation on the movement of individual species across 
the landscape. Such information is, however, difficult
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and time-consuming to collect (Saunders & de Rebeira 
1991). Nevertheless, while such data are being gath- 
ered, we need to take the approach that corridors do 
have value for biotic movement and attempt to retain a 
good corridor network wherever possible (Harris & 
Scheck 1991; Saunders & Hobbs 1991b). 

4. CHANGES IN THE SURROUNDING LANDSCAPE

Removal of the vegetation from the area surrounding a 
remnant leads to the remnant becoming the only area of 
suitable habitat remaining for biota displaced by clear- 
ing. This may lead to the concentration of mobile ele- 
ments of the biota in the remnants (Lovejoy et al. 1986). 
This concentration or crowding effect may be rapid and 
result in supersaturation of the remnant by some spe- 
cies. Crowding can alter intra- and interspecificinterac- 
tions. Competition and predation, for example, can be 
increased, resulting in changes in fecundity and the po- 
tential ultimate collapse of the population. Resource 
availability is also affected by overexploitation; for in- 
stance, increased herbivory by large herbivores such as 
the elephant in African reserves can lead to quite dra- 
matic changes in habitat (Spinage & Guiness 1971; Laws 
et al. 1975; Walker 1981). 

Supersaturation results from the influx of species na- 
tive to the area, but there are also potential influxes of 
new suites of species that have increased in abundance 
or established in the surrounding landscape following 
fragmentation. Such species include those that have 
been introduced in the process of agricultural develop 
ment (pasture and crop plant species and livestock), 
other deliberate and accidental introductions, and na- 
tive or migrant species that can take advantage of the 
new habitat conditions caused by fragmentation. 

Natural communities vary in their susceptibility to 
invasion, although there is still debate over which char- 
acteristics render one community more invasible than 
another (Fox & Fox 1986; MacDonald et al. 1986; Craw- 
ley 1987; Usher 1988; Rejmanek1989). For vegetation, 
establishment of nonnative species seems to be en- 
hanced by some form of disturbance, especially if this 
increases the availability of a limiting resource (Hobbs 
1989; Panetta & Hopkins 199l).Thus the opening of 
light gaps in dense forests where light was limiting 
could enhance invasion, whereas in nutrient-limited sys- 
tems, nutrient input signrftcantly increases the perfor- 
mance of nonnatives, especially in conjunction with soil 
disturbance (Hobbs & Atkins 1988). Invasion may be 
restricted to the edge of remnants if disturbance factors 
decline with distance from edge (Cale & Hobbs 1991; 
Panetta & Hopkins 1991), but species with wind- or 
animal-dispersed seeds can establish in suitable areas 
within a remnant, away from the edge. Invading species 
can establish, for example, from seeds carried in by, or 
deposited in feces of, animals that feed in the area sur- 

rounding the remnant but use the remnant for shelter. 
An example from Western Australia is the Wedge-tailed 
Eagle (Aquila audax), which breeds or roosts in rem-
nants but forages on carrionin the surrounding farm-
land, bringing parts of sheep carcasses back to the roost 
to consume them. Wool from carcasses carries seed that 
is dropped under the roost tree. Nutrient input from 
eagle droppings and the disturbance caused by other 
scavanging animals provides a focus for the establish- 
ment of nonnative species (Saunders, personal observa- 
tion). Thus, even in the absence of deliberate distur- 
bance within remnant areas, invasions may occur. 

lnvasive species can have significant impacts on the 
plant communities within remnants; for instance, invad- 
ing plant species can significantly alter the fuel structure 
and hence fire regime, and can inhibit the regeneration 
of native species (Wycherly 1984; Macdonald et al. 
1989; Panetta & Hopkins 1991).  Nonnative herbivores, 
including stock, can also dramatically change vegetation 
structure and prevent regeneration. Species that in- 
crease because of landscape modification can also have 
significantimpacts on the rest of the biota. For instance, 
in North America increased pressure from nest preda- 
tors and parasites such as the Brownheaded Cowbird 
(Molothrus ater) has affected passerine bird popula- 
tions in fragmented systems (Brittingham & Temple 
1983; Wilcove 1985; Andren & Angelstam 1988). Sim- 
ilarly, the Galah (Cacatua roseicapilla) has moved into 
all agricultural areas in Australia as a result of the devel- 
opment of cereal cropping and the provision of water- 
ing points for stock (Saunders et al. 1985). It now roosts 
in remnant woodland areas, often competing with other 
indigenous hole nesters (Saunders & Ingram 1987; 
Saunders 1990), and can damage tree foliage and bark, 
in extreme examplescausing tree mortality. 

Modifying Influences

1. REMNANT SIZE 

The smaller a remnant is, the greater the influence ex- 
ternal factors are likely to have. In small remnants, 
ecosystem dynamics are probably driven predominantly 
by external rather than internal forces. Of importance 
here are “edge effects"(Williamson 1975; Janzen 1983; 
Harris 1988; Yahner 1988). Larger remnants have a big 
ger core area that is unaffectedby the environmental 
and biotic changes associated with edges. Here, we re- 
gard edge effects as mainly detrimental; this is opposite 
to the traditional view that edges and ecotones are ben- 
eficial to wildlife (Harris 1988). The difference is that 
remnant edges are created by removal of the surround- 
ing vegetation and place the remainder in juxtaposition 
with a completely altered surrounding matrix. 

Noss and Harris (1986) have pointed out that we do 
not know the minimum critical size an ecosystem needs 
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to be to preserve its characteristic species diversity and 
species composition (Lovejoy & Oren 1981). In fact the 
“minimum dynamic area” of Pickett and Thompson 
(1978) or “the smallest area with a natural disturbance 
regime which maintains internal recolonization 
sources” would probably exist only in the largest con- 
servation parks. 

Larger remnants usually contain greater habitat diver- 
sity than smaller ones. A collection of smaller reserves 
may, however, cover a greater array of habitats than a 
single large one simply because a single large reserve 
will not contain all of the habitats likely to occur in a 
region. These arguments have been discussed in detail 
elsewhere and will not be pursued here. It is important, 
however, to recognize that the process of fragmentation 
is generally not random (Usher 1987). Land clearance 
usually occurs on a selective basis, with the best soil 
types being cleared first. For example, in southwest 
Western Australia, settlers selectively cleared wood- 
lands because they occurred on the heavier soils best 
suited for agriculture. As a result, woodland communi- 
ties are now poorly represented in conservation re- 
serves and most woodland remaining on farms is in a 
highly degraded state (Saunders & Hobbs 1989). Few 
reserves in the area are large enough to contain repre- 
sentative samples of all preexisting vegetation types. 
Kitchener et al. (1980a, b, 1982) found, however, that 
even relatively small reserves (i.e., 30 ha) could be rich 
in some groups of fauna, but whether these populations 
are viable in the long term is debatable (see Saunders 
1989). 

Remnant size determines the potential size of popu- 
lations of component species. Clearly, the number of 
individuals of any particular species that a given rem- 
nant will support depends onorganism size and require- 
ments. The larger the remnant, the more likely it is that 
populations will be large and more likely to resist 
chance extinctions (Gilpin & Soule 1986; Soule 1 9 8 7 a ) .
Retaining populations in the long term may require 
large population sizes (of the order of hundreds or very 
much greater; Shaffer 1987), although the actual num- 
bers required will depend on the life history and pop- 
ulation growth rate of the species involved. Pirnm et al. 
(1988) confirm that over a few decades extinction risk 
does decrease with population size, but they found no 
extinctions among British island birds numbering over 
18 pairs. The issue of minimum population size has been 
discussed extensively in the literature (see Soule 
1987b), but there is still no real resolution as to what 
constitutes a minimum viable population. There has 
been extensive modeling of the concept, but little ex-
perimentalwork 

Larger populations tend to have higher levels of het- 
erozygosity than small isolated populations. Current 
thinking is that heterozygosity is beneficial. Species that 

have gone through genetic 
suffer a reduction in heterozygosity with consequent 
loss of ability to adapt to changing conditions. Species 
isolated on remnants may go through such genetic bot- 
tlenecks because of small population sizes, and deliber- 
ate transfer of individuals between populations may be 
required (Boecklen & Bell 1987). However, the general 
assumption that heterozygosity is essential for long term 
population viability is still open to debate. 

Large reserves may have some disadvantages; in par- 
ticular, the possibility of disease spreading through en- 
tire populations on a large reserve has been discussed. 
However, there is a wide range of species’ life histories 
and distribution patterns in the biota, and the effectsof 
reserve size are largely species-specific. Species that 
have large area requirements or that require combina- 
tions of different habitats are likely to survive only in 
relatively large areas, whereas organisms with small, lo- 
calized populations and simple habitat requirements can 
survive on smaller remnants. However, all will be af- 
fected by the disruption of physical ecosystem pro. 
cesses that result from fragmentation and were dis- 
cussed earlier. 

2. SHAPE 

The shape of a remnant is important only for relatively 
small areas; there i s  some size beyond which shape does 
not really matter. However, for small remnants, shape 
determines the perimeter:core (or edge:interior) ratio. 
Long, thin remnants have proportionally much more 
edge than square or round remnants (Diamond 1975; 
Wilson & Willis 1975), and are more open to detrimen- 
tal edge effects.However, some vegetation types, such 
as riparian strips, are naturally chin, and corridors are by 
definition generally long thin remnants (although the 
wider they are the more useful they may be to aid move- 
ment of biota; Saunders & Hobbs 1991b). Long, thin 
remnants may also, depending on their orientation, lie 
along environmental gradients and thus contain more 
vegetation types and habitats than a square reserve of 
similar area. Linear features are thus part of the natural 
and fragmented landscape, and there is no point in try. 
ing to develop optimal design principles that do not take 
them into account; the most important question is how 
to manage the remnants, whatever shape they are, so as 
to minimize external effects. 

3. POSITION IN LANDSCAPE

The position of a remnant in the landscape has impor- 
tant influences on all the features so far discussed. It 
affects prefragmentation patterns of geomorphology, 
soil, and vegetation, and hence determines the structure 
and vegetation composition of any given remnant area. 
It also significantly affects postfragmentation processes. 
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For instance, there is an important distinction between 
remnants that are predominantly run-on versus those 
that are predominantly run-off. This influences not only 
the hydrological regime of the remnant, but also the 
movement of soil, nutrients, and seeds into and out of 
the remnant area 

Lessons for Management 

Management of fragmented ecosystems has two basic 
components: (1) management of the natural system, or 
the internal dynamics of remnant areas, and (2) Man. 
agement of the external influences on the natural sys- 
tem. For large remnant areas, the emphasis should be on 
managing the internal dynamics, including, for instance, 
the disturbance regime and population dynamics of key 
organisms. For small remnants, on the other hand, man- 
agement should be directed primarily at controlling the 
external influences. Janzen (1983, 1986), however, has 
pointed out that external influences can be important 
whatever the remnant size. 

Since most impacts on remnant areas originate from 
the surrounding landscape, there is clearly a need to 
depart from the traditional notions of reserve manage- 
ment, and look instead toward integrated landscape 
management. It will become increasingly difficult to 
maintain remnants of native vegetation if the manage- 
ment practices in the surrounding matrix have contin- 
uous adverse impacts on them. Traditional reserve man- 
agement stops at the reserve boundary; fluxes of water, 
particulates, and organisms do not. Placing the conser-
vation reserves firmly within the context of the sur- 
rounding landscape and attempting to develop comple- 
mentary management strategies seems to be the only 
way to ensure the long term viability of remnant areas 
(Hobbs & Saunders 1991). This has important implica- 
tions for land managers since it involves a radically new 
way of viewing management and requires that neighbor- 
ing land uses, and hence neighboring landowners, inter- 
act in a positive way. This is difficuit, but not impossible, 
and there are encouraging examples of attempts at this 
type of integrated management (e.g., Fitzgerald Bio- 
sphere Project 1989; Bradby 1991). 

The landscape approach to management is also essen-
tial since several remnant areas taken together may rep 
resent a system over which components of the biota 
travel to meet habitat and food requirements. The loss 
of a single component of such a network could severely 
affect the capability of the remaining remnants to carry 
out the same functions, if for instance a particular spe- 
cies or habitat was lost. Such a network consists not only 
of the designated reserves, but also other remnant areas 
and linkages between them. 

The goal of conservation management usually is to 
maintain species diversity, and the method of achieving 
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this is to attempt to maintain representative examples of 
each ecosystem or community type present before frag- 
mentation. To do this, we need to know the distribu- 
tions of species and communities and then select areas 
that represent them. In general, there are two possible 
scenarios. In the first, we have a system that is about to 
be fragmented and we have to design the ideal set of 
reserves for the area In the second, we have an already- 
fragmented system that we need to make the most of. 
Most theories in conservation biology, including virtu- 
ally all the discussions of island biogeography in relation 
to reserves, have dealt with the first scenario, whereas it 
is the second scenario that we most frequently have to 
confront. Here we present a series of guidelines for man- 
agement in this situation. 

1. The initial step must be to determine the minimum 
subset of the existing remnants that are required to rep- 
resent the diversity of a given region (Margules et al. 
1988; Margules & Stein 1989). This requires that we 
have some knowledge of the distribution of species or 
ecosystem types. Clearly, it would be desirable to have 
all existing remnants available for this purpose, but in 
many cases this is not achievable, and there must be 
priorities for reserve retention or acquisition. 

2. The system must then be managed to maintain the 
diversity of species or ecosystems. The question of 
whether management should be for individual species 
or whole ecosystems is largely irrelevant, because indi- 
vidual species require functioning ecosystems to sur- 
vive. Management guidelines will be area-specific, but 
the need to manage external influencesis universal. 

3. Priorities for management must be established. 
Clearly there are many problems to be tackled, and usu- 
ally there are limited resources available for the job. 
There must therefore be a clear priority ranking to en- 
sure that resources are deployed optimally. Problems 
that are likely to disrupt ecosystem processes and hence 
threaten the viability of a remnant area should be given 
high priority for treatment. 

4. Continuous management is needed to maintain 
remnant areas in their current state, due to the constant 
pressure of altered internal dynamics and external in. 
fluences. Here again, the allocation of Scarce manage- 
ment resources must be considered. Effort should go 
into maintaining some remnant areas in as near a 
“natural” state as possible, but it will not be feasible to 
do this for all remnants. There is a strong case to be 
made for letting some areas degrade so that they be- 
come less natural but are easier to manage and still re- 
tain some conservation value (Bridgewater 1990). This 
is not as radical as it may sound, since the process is 
ongoing in many remnant areas anyway. Once we ac- 
cept that many remnants now contain “synthetic” com- 
munities that are not likely ever to return to their pris-
tine state, management priorities become easier to set. 
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Research Requirements 

Research to date on fragmented ecosystems has pro- 
vided few answers on the issues of practical importance 
to management. It is just as important to set priorities 
for research as for management, and in the same way, 
research costs must be taken into account since re- 
sources for research are also limited. For instance, is it 
better to concentrate on single-species studies that can 
produce results with direct practical appiication but are 
very costly and time-consuming, or should we concen- 
trate on the community/ecosystem approach that is 
cheaper but may yield more equivocal results? Clearly, 
balanced use of both approaches is needed. We have 
identified a number of priority areas that require re- 
search effort (see also Soule & Kohm 1989). 

1. A major priority is to understand the effects of ex- 
ternal factors. Comparisons of pre- and postfragmenta- 
tion systems will be particularly useful (Lovejoy et al. 
1986; Margules 1987). Effects of changes in radiation 
and water fluxes are particularly important, as is the 
biotic invasion process. 

2. Changes in internal processes since fragmentation 
also require further investigation. In particular, the in- 
teraction between internal and external processes is 
likely to be of critical importance. 

3. Isolation factors need to be better understood. In 
particular, rates of genetic change in isolated popula- 
tions require study, as does the question of whether 
reduction in genetic variability is important. We also 
require more and better data on the role of corridors in 
allowing biotic (and hence genetic) movement in frag- 
mented landscapes. 

4. While theoretical studies have their place, there is 
an urgent need for field experimentation in both man- 
agement and restoration. While such experiments are 
costly to set up, it is possible to make use of many 
situations that offer ready-made experiments. Our un- 
derstanding of succession has benefited greatly from the 
study of abandoned old fields, and in the same way, we 
can use current or past management activities as large- 
scale experiments; there is plenty of experimental ma- 
terial around (McNab 1983; Hopkins & Saunders 1987; 
Pimm 1986; Jordan et al. 1987; Hobbs & Hopkins 1990). 
Research has much to gain from a close liaison with 
management, especially if management operations actu- 
ally can be carried out as designed experiments and the 
results suitably monitored. 

Conclusions 

Emphasis in the literature has been on the design of 
nature reserves, but we are usually too late to do any. 
thing except try to maintain the remnants left following 

fragmentation. Emphasis alsohas been on biogeography 
explanations for the patterns of species Loss 
mentation, whereas a whole suite of physical and biotic 
parameters are significantly altered in the fragmented 
system and have significant impacts on remnant biota. In 
particular, the switch from predominantly internally 
driven to predominantly externally driven dynamics is a 
key factor in the fragmented system. Management and 
research should focus on this factor. There is a pressing 
need for an integrated approach that treats the land- 
scape as a whole instead of as a collection of separate 
biotic and legal entities. 
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PUBLIC RESOURCES CODE  
SECTION 21000-21177

 
 
 
21000.  The Legislature finds and declares as follows: 
    (a) The maintenance of a quality environment for the people of this state now and 

in the future is a matter of statewide concern. 
    (b) It is necessary to provide a high-quality environment that at all times is 

healthful and pleasing to the senses and intellect of man. 
    (c) There is a need to understand the relationship between the maintenance of 

high-quality ecological systems and the general welfare of the people of the 
state, including their enjoyment of the natural resources of the state. 

    (d) The capacity of the environment is limited, and it is the intent of the 
Legislature that the government of the state take immediate steps to 
identify any critical thresholds for the health and safety of the people of 
the state and take all coordinated actions necessary to prevent such 
thresholds being reached. 

    (e) Every citizen has a responsibility to contribute to the preservation and 
enhancement of the environment. 

    (f) The interrelationship of policies and practices in the management of natural 
resources and waste disposal requires systematic and concerted efforts by 
public and private interests to enhance environmental quality and to control 
environmental pollution. 

    (g) It is the intent of the Legislature that all agencies of the state government 
which regulate activities of private individuals, corporations, and public 
agencies which are found to affect the quality of the environment, shall 
regulate such activities so that major consideration is given to preventing 
environmental damage, while providing a decent home and satisfying living 
environment for every Californian. 

 
 
21001.  The Legislature further finds and declares that it is the policy of the state 

to: 
   (a) Develop and maintain a high-quality environment now and in the future, and 

take all action necessary to protect, rehabilitate, and enhance the 
environmental quality of the state. 

   (b) Take all action necessary to provide the people of this state with clean air 
and water, enjoyment of aesthetic, natural, scenic, and historic 
environmental qualities, and freedom from excessive noise. 

   (c) Prevent the elimination of fish or wildlife species due to man' s activities, 
insure that fish and wildlife populations do not drop below self-prepetuating 
levels, and preserve for future generations representations of all plant and 
animal communities and examples of the major periods of California history. 

   (d) Ensure that the long-term protection of the environment, consistent with the 
provision of a decent home and suitable living environment for every 
Californian, shall be the guiding criterion in public decisions. 

   (e) Create and maintain conditions under which man and nature can exist in 
productive harmony to fulfill the social and economic requirements of present 
and future generations. 

   (f) Require governmental agencies at all levels to develop standards and 
procedures necessary to protect environmental quality. 

   (g) Require governmental agencies at all levels to consider qualitative factors as 
well as economic and technical factors and long-term benefits and costs, in 
addition to short-term benefits and costs and to consider alternatives to 
proposed actions affecting the environment. 
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21001.1. The Legislature further finds and declares that it is the policy of the 

state that projects to be carried out by public agencies be subject to the 
same level of review and consideration under this division as that of private 
projects required to be approved by public agencies. 

 
 
21002. The Legislature finds and declares that it is the policy of the state that 

public agencies should not approve projects as proposed if there are feasible 
alternatives or feasible mitigation measures available which would 
substantially lessen the significant environmental effects of such projects, 
and that the procedures required by this division are intended to assist 
public agencies in systematically identifying both the significant effects of 
proposed projects and the feasible alternatives or feasible mitigation 
measures which will avoid or substantially lessen such significant effects.  
The Legislature further finds and declares that in the event specific 
economic, social, or other conditions make infeasible such project 
alternatives or such mitigation measures, individual projects may be approved 
in spite of one or more significant effects thereof. 

 
 
21002.1. In order to achieve the objectives set forth in Section 21002, the 

Legislature hereby finds and declares that the following policy shall apply 
to the use of environmental impact reports prepared pursuant to this 
division: 

   (a) The purpose of an environmental impact report is to identify the significant 
effects on the environment of a project, to identify alternatives to the 
project, and to indicate the manner in which those significant effects can be 
mitigated or avoided. 

   (b) Each public agency shall mitigate or avoid the significant effects on the 
environment of projects that it carries out or approves whenever it is 
feasible to do so. 

   (c) If economic, social, or other conditions make it infeasible to mitigate one or 
more significant effects on the environment of a project, the project may 
nonetheless be carried out or approved at the discretion of a public agency 
if the project is otherwise permissible under applicable laws and 
regulations. 

   (d) In applying the policies of subdivisions (b) and (c) to individual projects, 
the responsibility of the lead agency shall differ from that of a responsible 
agency.  The lead agency shall be responsible for considering the effects, 
both individual and collective, of all activities involved in a project.  A 
responsible agency shall be responsible for considering only the effects of 
those activities involved in a project which it is required by law to carry 
out or approve.  This subdivision applies only to decisions by a public 
agency to carry out or approve a project and does not otherwise affect the 
scope of the comments that the public agency may wish to make pursuant to 
Section 21104 or 21153. 

   (e) To provide more meaningful public disclosure, reduce the time and cost 
required to prepare an environmental impact report, and focus on potentially 
significant effects on the environment of a proposed project, lead agencies 
shall, in accordance with Section 21100, focus the discussion in the 
environmental impact report on those potential effects on the environment of 
a proposed project which the lead agency has determined are or may be 
significant.  Lead agencies may limit discussion on other effects to a brief 
explanation as to why those effects are not potentially significant. 

 



 
California Environmental Quality Act 

California Public Resources Code 21000-21177 
pg. 3 

 
21003. The Legislature further finds and declares that it is the policy of the state 

that: 
   (a) Local agencies integrate the requirements of this division with planning and 

environmental review procedures otherwise required by law or by local 
practice so that all those procedures, to the maximum feasible extent, run 
concurrently, rather than consecutively. 

   (b) Documents prepared pursuant to this division be organized and written in a 
manner that will be meaningful and useful to decisionmakers and to the 
public. 

   (c) Environmental impact reports omit unnecessary descriptions of projects and 
emphasize feasible mitigation measures and feasible alternatives to projects. 

   (d) Information developed in individual environmental impact reports be 
incorporated into a data base which can be used to reduce delay and 
duplication in preparation of subsequent environmental impact reports. 

   (e) Information developed in environmental impact reports and negative 
declarations be incorporated into a data base which may be used to make 
subsequent or supplemental environmental determinations. 

   (f) All persons and public agencies involved in the environmental review process 
be responsible for carrying out the process in the most efficient, 
expeditious manner in order to conserve the available financial, 
governmental, physical, and social resources with the objective that those 
resources may be better applied toward the mitigation of actual significant 
effects on the environment. 

 
 
21003.1. The Legislature further finds and declares it is the policy of the state 

that: 
   (a) Comments from the public and public agencies on the environmental effects of a 

project shall be made to lead agencies as soon as possible in the review of 
environmental documents, including, but not limited to, draft environmental 
impact reports and negative declarations, in order to allow the lead agencies 
to identify, at the earliest possible time in the environmental review 
process, potential significant effects of a project, alternatives, and 
mitigation measures which would substantially reduce the effects. 

   (b) Information relevant to the significant effects of a project, alternatives, 
and mitigation measures which substantially reduce the effects shall be made 
available as soon as possible by lead agencies, other public agencies, and 
interested persons and organizations. 

   (c) Nothing in subdivisions (a) or (b) reduces or otherwise limits public review 
or comment periods currently prescribed either by statute or in guidelines 
prepared and adopted pursuant to Section 21083 for environmental documents, 
including, but not limited to, draft environmental impact reports and 
negative declarations. 

 
 
21004. In mitigating or avoiding a significant effect of a project on the 

environment, a public agency may exercise only those express or implied 
powers provided by law other than this division.  However, a public agency 
may use discretionary powers provided by such other law for the purpose of 
mitigating or avoiding a significant effect on the environment subject to the 
express or implied constraints or limitations that may be provided by law. 

 
 
21005.  (a) The Legislature finds and declares that it is the policy of the state 

that noncompliance with the information disclosure provisions of this 
division which precludes relevant information from being presented to the 
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public agency, or noncompliance with substantive requirements of this 
division, may constitute a prejudicial abuse of discretion within the meaning 
of Sections 21168 and 21168.5, regardless of whether a different outcome 
would have resulted if the public agency had complied with those provisions. 

   (b) It is the intent of the Legislature that, in undertaking judicial review 
pursuant to Sections 21168 and 21168.5, courts shall continue to follow the 
established principle that there is no presumption that error is prejudicial. 

   (c) It is further the intent of the Legislature that any court, which finds, or, 
in the process of reviewing a previous court finding, finds, that a public 
agency has taken an action without compliance with this division, shall 
specifically address each of the alleged grounds for noncompliance. 

 
 
21006.  The Legislature finds and declares that this division is an integral part of 

any public agency's decisionmaking process, including, but not limited to, 
the issuance of permits, licenses, certificates, or other entitlements 
required for activities undertaken pursuant to federal statutes containing 
specific waivers of sovereign immunity. 

 
21050.  This division shall be known and may be cited as the California Environmental 

Quality Act. 
 
21060.  Unless the context otherwise requires, the definitions in this chapter govern 

the construction of this division. 
 
 
21060.1.  (a) "Agricultural land" means prime farmland, farmland of statewide 

importance, or unique farmland, as defined by the United States Department of 
Agriculture land inventory and monitoring criteria, as modified for 
California. 

   (b) In those areas of the state where lands have not been surveyed for the 
classifications specified in subdivision (a), "agricultural land" means land 
that meets the requirements of "prime agricultural land" as defined in 
paragraph (1), (2), (3), or (4) of subdivision (c) of Section 51201 of the 
Government Code. 

 
 
21060.3.  "Emergency" means a sudden, unexpected occurrence, involving a clear and 

imminent danger, demanding immediate action to prevent or mitigate loss of, 
or damage to, life, health, property, or essential public services.  
"Emergency" includes such occurrences as fire, flood, earthquake, or other 
soil or geologic movements, as well as such occurrences as riot, accident, or 
sabotage. 

 
 
21060.5.  "Environment" means the physical conditions which exist within the area 

which will be affected by a proposed project, including land, air, water, 
minerals, flora, fauna, noise, objects of historic or aesthetic significance. 

 
 
21061.  "Environmental impact report" means a detailed statement setting forth the 

matters specified in Sections 21100 and 21100.1; provided that information or 
data which is relevant to such a statement and is a matter of public record 
or is generally available to the public need not be repeated in its entirety 
in such statement, but may be specifically cited as the source for 
conclusions stated therein; and provided further that such information or 
data shall be briefly described, that its relationship to the environmental 
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impact report shall be indicated, and that the source thereof shall be 
reasonably available for inspection at a public place or public building.  An 
environmental impact report also includes any comments which are obtained 
pursuant to Section 21104 or 21153, or which are required to be obtained 
pursuant to this division.    An environmental impact report is an 
informational document which, when its preparation is required by this 
division, shall be considered by every public agency prior to its approval or 
disapproval of a project.  The purpose of an environmental impact report is 
to provide public agencies and the public in general with detailed 
information about the effect which a proposed project is likely to have on 
the environment; to list ways in which the significant effects of such a 
project might be minimized; and to indicate alternatives to such a project.    
In order to facilitate the use of environmental impact reports, public 
agencies shall require that such reports contain an index or table of 
contents and a summary.  Failure to include such index, table of contents, or 
summary shall  not constitute a cause of action pursuant to Section 21167. 

 
 
21061.1.  "Feasible" means capable of being accomplished in a successful manner 

within a reasonable period of time, taking into account economic, 
environmental, social, and technological factors. 

 
 
21061.2.  "Land evaluation and site assessment" means a decisionmaking methodology 

for assessing the potential environmental impact of state and local projects 
on agricultural land. 

 
 
21061.3.  "Infill site" means a site in an urbanized area that meets either of the 

following criteria: 
   (a) The immediately adjacent parcels are developed with qualified urban uses or at 

least 75 percent of the perimeter of the site adjoins parcels that are 
developed with qualified urban uses and the remaining 25 percent of the site 
adjoins parcels that have previously been developed for qualified urban uses, 
and the site has not been developed for urban uses and no parcel within the 
site has been created within the past 10 years. 

   (b) The site has been previously developed for qualified urban uses. 
 
 
21062.  "Local agency" means any public agency other than a state agency, board, or 

commission.  For purposes of this division a redevelopment agency and a local 
agency formation commission are local agencies, and neither is a state 
agency, board, or commission. 

 
 
21063.  "Public agency" includes any state agency, board, or commission, any county, 

city and county, city, regional agency, public district, redevelopment 
agency, or other political subdivision. 

 
 
21064.  "Negative declaration" means a written statement briefly describing the 

reasons that a proposed project will not have a significant effect on the 
environment and does not require the preparation of an environmental impact 
report. 
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21064.3.  "Major transit stop" means a site containing an existing rail transit 
station, a ferry terminal served by either a bus or rail transit service, or 
the intersection of two or more major bus routes with a frequency of service 
interval of 15 minutes or less during the morning and afternoon peak commute 
periods. 

 
 
21064.5.  "Mitigated negative declaration" means a negative declaration prepared for 

a project when the initial study has identified potentially significant 
effects on the environment, but (1) revisions in the project plans or 
proposals made by, or agreed to by, the applicant before the proposed 
negative declaration and initial study are released for public review would 
avoid the effects or mitigate the effects to a point where clearly no 
significant effect on the environment would occur, and (2) there is no 
substantial evidence in light of the whole record before the public agency 
that the project, as revised, may have a significant effect on the 
environment. 

 
 
21065.  "Project" means an activity which may cause either a direct physical change 

in the environment, or a reasonably foreseeable indirect physical change in 
the environment, and which is any of the following:  

   (a) An activity directly undertaken by any public agency.  
   (b) An activity undertaken by a person which is supported, in whole or in part, 

through contracts, grants, subsidies, loans, or other forms of assistance 
from one or more public agencies.  

   (c) An activity that involves the issuance to a person of a lease, permit, 
license, certificate, or other entitlement for use by one or more public 
agencies.     

 
 
21065.3.  "Project-specific effect" means all the direct or indirect environmental 

effects of a project other than cumulative effects and growth-inducing 
effects.      

 
 
21065.5.  "Geothermal exploratory project" means a project as defined in Section 

21065 composed of not more than six wells and associated drilling and testing 
equipment, whose chief and original purpose is to evaluate the presence and 
characteristics of geothermal resources prior to commencement of a geothermal 
field development project as defined in Section 65928.5 of the Government 
Code.  Wells included within a geothermal exploratory project must be located 
at least one-half mile from geothermal development wells which are capable of 
producing geothermal resources in commercial quantities.      

 
 
21066.  "Person" includes any person, firm, association, organization, partnership, 

business, trust, corporation, limited liability company, company, district, 
county, city and county, city, town, the state, and any of the agencies and 
political subdivisions of those entities, and, to the extent permitted by 
federal law, the United States, or any of its agencies or political 
subdivisions.      

 
 
21067.  "Lead agency" means the public agency which has the principal responsibility 

for carrying out or approving a project which may have a significant effect 
upon the environment.      
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21068.  "Significant effect on the environment" means a substantial, or potentially 

substantial, adverse change in the environment.      
 
 
21068.5.  "Tiering" or "tier" means the coverage of general matters and environmental 

effects in an environmental impact report prepared for a policy, plan, 
program or ordinance followed by narrower or site-specific environmental 
impact reports which incorporate by reference the discussion in any prior 
environmental impact report and which concentrate on the environmental 
effects which (a) are capable of being mitigated, or (b) were not analyzed as 
significant effects on the environment in the prior environmental impact 
report.      

 
 
21069.  "Responsible agency" means a public agency, other than the lead agency, which 

has responsibility for carrying out or approving a project.     
 
 
21070.  "Trustee agency" means a state agency that has jurisdiction by law over 

natural resources affected by a project, that are held in trust for the 
people of the State of California.      

 
 
21071.  "Urbanized area" means either of the following:  
   (a) An incorporated city that meets either of the following criteria:  
   (1) Has a population of at least 100,000 persons.  
   (2) Has a population of less than 100,000 persons if the population of that city 

and not more than two contiguous incorporated cities combined equals at least 
100,000 persons.  

   (b) An unincorporated area that satisfies the criteria in both paragraph (1) and 
(2) of the following criteria:  

   (1) Is either of the following:  
   (A) Completely surrounded by one or more incorporated cities, and both of the 

following criteria are met:  
   (i) The population of the unincorporated area and the population of the 

surrounding incorporated city or cities equals not less than 100,000 persons.  
   (ii) The population density of the unincorporated area at least equals the 

population density of the surrounding city or cities.  
   (B) Located within an urban growth boundary and has an existing residential 

population of at least 5,000 persons per square mile. For purposes of this 
subparagraph, an "urban growth boundary" means a provision of a locally 
adopted general plan that allows urban uses on one side of the boundary and 
prohibits urban uses on the other side.  

   (2) The board of supervisors with jurisdiction over the unincorporated area has 
previously taken both of the following actions:  

   (A) Issued a finding that the general plan, zoning ordinance, and related policies 
and programs applicable to the unincorporated area are consistent with 
principles that encourage compact development in a manner that does both of 
the following:  

   (i) Promotes efficient transportation systems, economic growth, affordable 
housing, energy efficiency, and an appropriate balance of jobs and housing.  

   (ii) Protects the environment, open space, and agricultural areas.   
   (B) Submitted a draft finding to the Office of Planning and Research at least 30 

days prior to issuing a final finding, and allowed the office 30 days to 
submit comments on the draft findings to the board of supervisors.      
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21072.  "Qualified urban use" means any residential, commercial, public 

institutional, transit or transportation passenger facility, or retail use, 
or any combination of those uses.    

 
 
21080.  (a) Except as otherwise provided in this division, this division shall apply 

to discretionary projects proposed to be carried out or approved by public 
agencies, including, but not limited to, the enactment and amendment of 
zoning ordinances, the issuance of zoning variances, the issuance of 
conditional use permits, and the approval of tentative subdivision maps 
unless the project is exempt from this division.  

   (b) This division does not apply to any of the following activities:  
   (1) Ministerial projects proposed to be carried out or approved by public 

agencies.  
   (2) Emergency repairs to public service facilities necessary to maintain service.  
   (3) Projects undertaken, carried out, or approved by a public agency to maintain, 

repair, restore, demolish, or replace property or facilities damaged or 
destroyed as a result of a disaster in a disaster-stricken area in which a 
state of emergency has been proclaimed by the Governor pursuant to Chapter 7 
(commencing with Section 8550) of Division 1 of Title 2 of the Government 
Code.  

   (4) Specific actions necessary to prevent or mitigate an emergency.  
   (5) Projects which a public agency rejects or disapproves.  
   (6) Actions undertaken by a public agency relating to any thermal powerplant site 

or facility, including the expenditure, obligation, or encumbrance of funds 
by a public agency for planning, engineering, or design purposes, or for the 
conditional sale or purchase of equipment, fuel, water (except groundwater), 
steam, or power for a thermal powerplant, if the powerplant site and related 
facility will be the subject of an environmental impact report, negative 
declaration, or other document, prepared pursuant to a regulatory program 
certified pursuant to Section 21080.5, which will be prepared by the State 
Energy Resources Conservation and Development Commission, by the Public 
Utilities Commission, or by the city or county in which the powerplant and 
related facility would be located if the environmental impact report, 
negative declaration, or document includes the environmental impact, if any, 
of the action described in this paragraph.  

   (7) Activities or approvals necessary to the bidding for, hosting or staging of, 
and funding or carrying out of, an Olympic games under the authority of the 
International Olympic Committee, except for the construction of facilities 
necessary for the Olympic games.  

   (8) The establishment, modification, structuring, restructuring, or approval of 
rates, tolls, fares, or other charges by public agencies which the public 
agency finds are for the purpose of (A) meeting operating expenses, including 
employee wage rates and fringe benefits, (B) purchasing or leasing supplies, 
equipment, or materials, (C) meeting financial reserve needs and 
requirements, (D) obtaining funds for capital projects necessary to maintain 
service within existing service areas, or (E) obtaining funds necessary to 
maintain those intracity transfers as are authorized by city charter.   The 
public agency shall incorporate written findings in the record of any 
proceeding in which an exemption under this paragraph is claimed setting 
forth with specificity the basis for the claim of exemption.  

   (9) All classes of projects designated pursuant to Section 21084.   
   (10) A project for the institution or increase of passenger or commuter services 

on rail or highway rights-of-way already in use, including modernization of 
existing stations and parking facilities.   
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   (11) A project for the institution or increase of passenger or commuter service on 
high-occupancy vehicle lanes already in use, including the modernization of 
existing stations and parking facilities.  

   (12) Facility extensions not to exceed four miles in length which are required for 
the transfer of passengers from or to exclusive public mass transit guideway 
or busway public transit services.  

   (13) A project for the development of a regional transportation improvement 
program, the state transportation improvement program, or a congestion 
management program prepared pursuant to Section 65089 of the Government Code.  

   (14) Any project or portion thereof located in another state which will be subject 
to environmental impact review pursuant to the National Environmental Policy 
Act of 1969 (42 U.S.C. Sec. 43 21 et seq.) or similar state laws of that 
state.  Any emissions or discharges that would have a significant effect on 
the environment in this state are subject to this division.  

   (15) Projects undertaken by a local agency to implement a rule or regulation 
imposed by a state agency, board, or commission under a certified regulatory 
program pursuant to Section 21080.5.  Any site-specific effect of the project 
which was not analyzed as a significant effect on the environment in the plan 
or other written documentation required by Section 21080.5 is subject to this 
division.  

   (c) If a lead agency determines that a proposed project, not otherwise exempt from 
this division, would not have a significant effect on the environment, the 
lead agency shall adopt a negative declaration to that effect.  The negative 
declaration shall be prepared for the proposed project in either of the 
following circumstances:  

   (1) There is no substantial evidence, in light of the whole record before the lead 
agency, that the project may have a significant effect on the environment.  

   (2) An initial study identifies potentially significant effects on the 
environment, but (A) revisions in the project plans or proposals made by, or 
agreed to by, the applicant before the proposed negative declaration and 
initial study are released for public review would avoid the effects or 
mitigate the effects to a point where clearly no significant effect on the 
environment would occur, and (B) there is no substantial evidence, in light 
of the whole record before the lead agency, that the project, as revised, may 
have a significant effect on the environment.  

   (d) If there is substantial evidence, in light of the whole record before the lead 
agency, that the project may have a significant effect on the environment, an 
environmental impact report shall be prepared.  

   (e) (1) For the purposes of this section and this division, substantial evidence 
includes fact, a reasonable assumption predicated upon fact, or expert 
opinion supported by fact.  

   (2) Substantial evidence is not argument, speculation, unsubstantiated opinion or 
narrative, evidence that is clearly inaccurate or erroneous, or evidence of 
social or economic impacts that do not contribute to, or are not caused by, 
physical impacts on the environment.  

   (f) As a result of the public review process for a mitigated negative declaration, 
including administrative decisions and public hearings, the lead agency may 
conclude that certain mitigation measures identified pursuant to paragraph 
(2) of subdivision (c) are infeasible or otherwise undesirable.  In those 
circumstances, the lead agency, prior to approving the project, may delete 
those mitigation measures and substitute for them other mitigation measures 
that the lead agency finds, after holding a public hearing on the matter, are 
equivalent or more effective in mitigating significant effects on the 
environment to a less than significant level and that do not cause any 
potentially significant effect on the environment. If those new mitigation 
measures are made conditions of project approval or are otherwise made part 
of the project approval, the deletion of the former measures and the 
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substitution of the new mitigation measures shall not constitute an action or 
circumstance requiring recirculation of the mitigated negative declaration.  

   (g) Nothing in this section shall preclude a project applicant or any other person 
from challenging, in an administrative or judicial proceeding, the legality 
of a condition of project approval imposed by the lead agency.  If, however, 
any condition of project approval set aside by either an administrative body 
or court was necessary to avoid or lessen the likelihood of the occurrence of 
a significant effect on the environment, the lead agency's approval of the 
negative declaration and project shall be invalid and a new environmental 
review process shall be conducted before the project can be reapproved, 
unless the lead agency substitutes a new condition that the lead agency 
finds, after holding a public hearing on the matter, is equivalent to, or 
more effective in, lessening or avoiding significant effects on the 
environment and that does not cause any potentially significant effect on the 
environment.       

 
 
21080.01.  This division shall not apply to any activity or approval necessary for 

the reopening and operation of the California Men's Colony West Facility in 
San Luis Obispo County.      

 
 
21080.02.  This division shall not apply to any activity or approval necessary for or 

incidental to planning, design, site acquisition, construction, operation, or 
maintenance of the new prison facility at or in the vicinity of Corcoran in 
Kings County as authorized by the act that enacted this section.     

 
 
21080.03.  This division shall not apply to any activity or approval necessary for or 

incidental to the location, development, construction, operation, or 
maintenance of the prison in the County of Kings, authorized by Section 9 of 
Chapter 958 of the Statutes of 1983, as amended, and of the prison in the 
County of Amador (Ione), authorized by Chapter 957 of the Statutes of 1983, 
as amended.      

 
 
21080.04.  (a) Notwithstanding paragraph (10) of subdivision (b) of Section 21080, 

this division applies to a project for the institution of passenger rail 
service on a line paralleling State Highway 29 and running from Rocktram to 
Krug in the Napa Valley.  With respect to that project, and for the purposes 
of this division, the Public Utilities Commission is the lead agency.  

   (b) It is the intent of the Legislature in enacting this section to abrogate the 
decision of the California Supreme Court "that Section 21080, subdivision 
(b)(11), exempts Wine Train's institution of passenger service on the 
Rocktram-Krug line from the requirements of CEQA" in Napa Valley Wine Train, 
Inc. v. Public Utilities Com., 50 Cal. 3d 370.  

   (c) Nothing in this section is intended to affect or apply to, or to confer 
jurisdiction upon the Public Utilities Commission with respect to, any other 
project involving rail service.      

 
 
21080.05.  This division does not apply to a project by a public agency to lease or 

purchase the rail right-of-way used for the San Francisco Peninsula commute 
service between San Francisco and San Jose, together with all branch and spur 
lines, including the Dumbarton and Vasona lines.      
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21080.07.  This division shall not apply to any activity or approval necessary for or 
incidental to planning, design, site acquisition, construction, operation, or 
maintenance of the new prison facilities located in any of the following 
places:  

   (a) The County of Riverside.  
   (b) The County of Del Norte.     
 
 
21080.08.  This division shall not apply to any activity or approval necessary for or 

incidental to project funding, or the authorization for the expenditure of 
funds for the project, by the Rural Economic Development Infrastructure Panel 
pursuant to Article 5 (commencing with Section 15373.6) of Chapter 2.5 of 
Part 6.7 of Division 3 of Title 2 of the Government Code.      

 
 
21080.09.  (a) For purposes of this section, the following definitions apply:  
   (1) "Public higher education" has the same meaning as specified in Section 66010 

of the Education Code.  
   (2) "Long range development plan" means a physical development and land use plan 

to meet the academic and institutional objectives for a particular campus or 
medical center of public higher education.  

   (b) The selection of a location for a particular campus and the approval of a long 
range development plan are subject to this division and require the 
preparation of an environmental impact report.  Environmental effects 
relating to changes in enrollment levels shall be considered for each campus 
or medical center of public higher education in the environmental impact 
report prepared for the long range development plan for the campus or medical 
center.   

   (c) The approval of a project on a particular campus or medical center of public 
higher education is subject to this division and may be addressed, subject to 
the other provisions of this division, in a tiered  environmental analysis 
based upon a long range development plan environmental impact report.  

   (d) Compliance with this section satisfies the obligations of public higher 
education pursuant to this division to consider the environmental impact of 
academic and enrollment plans  as they affect campuses or medical centers, 
provided that any such plans shall become effective for a campus or medical 
center only after the environmental effects of those plans have been analyzed 
as required by this division in a long range development plan environmental 
impact report or tiered analysis based upon that environmental impact report 
for that campus or medical center, and addressed as required by this 
division.      

 
 
21080.1.  (a) The lead agency shall be responsible for determining whether an 

environmental impact report, a negative declaration, or a mitigated negative 
declaration shall be required for any project which is subject to this 
division.  That determination shall be final and conclusive on all persons, 
including responsible agencies, unless challenged as provided in Section 
21167.  

   (b) In the case of a project described in subdivision (c) of Section 21065, the 
lead agency shall, upon the request of a potential applicant, provide for 
consultation prior to the filing of the application regarding the range of 
actions, potential alternatives, mitigation measures, and any potential and 
significant effects on the environment of the project.      
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21080.2.  In the case of a project described in subdivision (c) of Section 21065, the 
determination required by Section 21080.1 shall be made within 30 days from 
the date on which an application for a project has been received and accepted 
as complete by the lead agency.  This period may be extended 15 days upon the 
consent of the lead agency and the project applicant.      

 
 
21080.3.  (a) Prior to determining whether a negative declaration or environmental 

impact report is required for a project, the lead agency shall consult with 
all responsible agencies and  trustee agencies.  Prior to that required 
consultation, the lead agency may informally contact any  of those agencies.  

   (b) In order to expedite the requirements of subdivision (a), the Office of 
Planning and Research, upon request of a lead agency, shall assist the lead 
agency in determining the various responsible agencies and trustee agencies, 
for a proposed project.  In the case of a project described in subdivision 
(c) of Section 21065, the request may also be made by the project applicant.      

 
 
21080.4.  (a) If a lead agency determines that an environmental impact report is 

required for a project, the lead agency shall immediately send notice of that 
determination by certified mail or an equivalent procedure to each 
responsible agency, the Office of Planning and Research, and those public 
agencies having jurisdiction by law over natural resources affected by the 
project that are held in trust for the people of the State of California.  
Upon receipt of the notice, each responsible agency, the office, and each 
public agency having jurisdiction by law over natural resources affected by 
the project that are held in trust for the people of the State of California 
shall specify to the lead agency the scope and content of the environmental 
information that is germane to the statutory responsibilities of that 
responsible agency, the  office, or the public agency in connection with the 
proposed project and which, pursuant to the requirements of this division, 
shall be included in the environmental impact report.  The information shall 
be specified in writing and shall be communicated to the lead agency by 
certified mail or equivalent procedure not later than 30 days after the date 
of receipt of the notice of the lead agency's determination.  The lead agency 
shall request similar guidance from appropriate federal agencies.  

   (b) To expedite the requirements of subdivision (a), the lead agency, any 
responsible agency, the Office of Planning and Research, or a public agency 
having jurisdiction by law over natural resources affected by the project 
that are held in trust for the people of the State of California, may request 
one or more meetings between representatives of those agencies and the office 
for the purpose of assisting the lead agency to determine the scope and 
content of the environmental information that any of those responsible 
agencies, the office, or the public agencies may require.  In the case of a 
project described in subdivision (c) of Section 21065, the request may also 
be made by the project applicant.  The meetings shall be convened by the lead 
agency as soon as possible, but not later than 30 days after the date that 
the meeting was requested.  

   (c) To expedite the requirements of subdivision (a), the Office of Planning and 
Research, upon request of a lead agency, shall assist the lead agency in 
determining the various responsible agencies, public agencies having 
jurisdiction by law over natural resources affected by the project that are 
held in trust for the people of the State of California, and any federal 
agencies that have responsibility for carrying out or approving a proposed 
project.  In the case of a project described in subdivision (c) of Section 
21065, that request may also be made by the project applicant.  
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   (d) With respect to the Department of Transportation, and with respect to any 
state agency that is a responsible agency or a public agency having 
jurisdiction by law over natural resources affected by the project that are 
held in trust for the people of the State of California, subject to the 
requirements of subdivision (a), the Office of Planning and Research shall 
ensure that the information required by subdivision (a) is transmitted to the 
lead agency, and that affected agencies are notified regarding meetings to be 
held upon request pursuant to subdivision (b), within the required time 
period.     

 
 
21080.5.  (a) Except as provided in Section 21158.1, when the regulatory program of a 

state agency requires a plan or other written documentation containing 
environmental information and complying with paragraph (3) of subdivision (d) 
to be submitted in support of an activity listed in subdivision (b), the plan 
or other written documentation may be submitted in lieu of the environmental 
impact report required by this division if the Secretary of the Resources 
Agency has certified the regulatory program pursuant to this section.   

   (b) This section applies only to regulatory programs or portions thereof that 
involve either of the following:  

   (1) The issuance to a person of a lease, permit, license, certificate, or other 
entitlement for use.  

   (2) The adoption or approval of standards, rules, regulations, or plans for use in 
the regulatory program.  

   (c) A regulatory program certified pursuant to this section is exempt from Chapter 
3 (commencing with Section 21100), Chapter 4 (commencing with Section 21150), 
and Section 21167, except as provided in Article 2 (commencing with Section 
21157) of Chapter 4.5.   

   (d) To qualify for certification pursuant to this section, a regulatory program 
shall require the utilization of an interdisciplinary approach that will 
ensure the integrated use of the natural and social sciences in 
decisionmaking and that shall meet all of the following criteria:  

   (1) The enabling legislation of the regulatory program does both of the following:  
   (A) Includes protection of the environment among its principal purposes.  
   (B) Contains authority for the administering agency to adopt rules and regulations 

for the protection of the environment, guided by standards set forth in the 
enabling legislation.  

   (2) The rules and regulations adopted by the administering agency for the 
regulatory program do all of the following:  

   (A) Require that an activity will not be approved or adopted as proposed if there 
are feasible alternatives or feasible mitigation measures available that 
would substantially lessen a significant adverse effect that the activity may 
have on the environment.  

   (B) Include guidelines for the orderly evaluation of proposed activities and the 
preparation of the plan or other written documentation in a manner consistent 
with the environmental protection purposes of the regulatory program.  

   (C) Require the administering agency to consult with all public agencies that have 
jurisdiction, by law, with respect to the proposed activity.  

   (D) Require that final action on the proposed activity include the written 
responses of the issuing authority to significant environmental points raised 
during the evaluation process.  

   (E) Require the filing of a notice of the decision by the administering agency on 
the proposed activity with the Secretary of the Resources Agency.  Those 
notices shall be available for public inspection, and a list of the notices 
shall be posted on a weekly basis in the Office of the Resources Agency.  
Each list shall remain posted for a period of 30 days.  
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   (F) Require notice of the filing of the plan or other written documentation to be 
made to the public and to a person who requests, in writing, notification.  
The notification shall be made in a manner that will provide the public or a 
person requesting notification with sufficient time to review and comment on 
the filing.  

   (3) The plan or other written documentation required by the regulatory program 
does both of the following:  

   (A) Includes a description of the proposed activity with alternatives to the 
activity, and mitigation measures to minimize any significant adverse effect 
on the environment of the activity.  

   (B) Is available for a reasonable time for review and comment by other public 
agencies and the general public.  

   (e) (1) The Secretary of the Resources Agency shall certify a regulatory program 
that the secretary determines meets all the qualifications for certification 
set forth in this section, and withdraw certification on determination that 
the regulatory program has been altered so that it no longer meets those 
qualifications. Certification and withdrawal of certification shall occur 
only after compliance with Chapter 3.5 (commencing with Section 11340) of 
Part 1 of Division 3 of Title 2 of the Government Code.  

   (2) In determining whether or not a regulatory program meets the qualifications 
for certification set forth in this section, the inquiry of the secretary 
shall extend only to the question of whether the regulatory program meets the 
generic requirements of subdivision (d).  The inquiry may not extend to 
individual decisions to be reached under the regulatory program, including 
the nature of specific alternatives or mitigation measures that might be 
proposed to lessen any significant adverse effect on the environment of the 
activity.  

   (3) If the secretary determines that the regulatory program submitted for 
certification does not meet the qualifications for certification set forth in 
this section, the secretary shall adopt findings setting forth the reasons 
for the determination.  

   (f) After a regulatory program has been certified pursuant to this section, a 
proposed change in the program that could affect compliance with the 
qualifications for certification specified in subdivision (d) may be 
submitted to the Secretary of the Resources Agency for review and comment.  
The scope of the secretary's review shall extend only to the question of 
whether the regulatory program meets the generic requirements of subdivision 
(d).  The review may not extend to individual decisions to be reached under 
the regulatory program, including specific alternatives or mitigation 
measures that might be proposed to lessen any significant adverse effect on 
the environment of the activity.  The secretary shall have 30 days from the 
date of receipt of the proposed change to notify the state agency whether the 
proposed change will alter the regulatory program so that it no longer meets 
the qualification for certification established in this section and will 
result in a withdrawal of certification as provided in this section.  

   (g) An action or proceeding to attack, review, set aside, void, or annul a 
determination or decision of a state agency approving or adopting a proposed 
activity under a regulatory program that has been certified pursuant to this 
section on the basis that the plan or other written documentation prepared 
pursuant to paragraph (3) of subdivision (d) does not comply with this 
section shall be commenced not later than 30 days from the date of the filing 
of notice of the approval or adoption of the activity.  

   (h) (1) An action or proceeding to attack, review, set aside, void, or annul a 
determination of the Secretary of the Resources Agency to certify a 
regulatory program pursuant to this section on the basis that the regulatory 
program does not comply with this section shall be commenced within 30 days 
from the date of certification by the secretary.  
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   (2) In an action brought pursuant to paragraph (1), the inquiry shall extend only 
to whether there was a prejudicial abuse of discretion by the secretary.  
Abuse of discretion is established if the secretary has not proceeded in a 
manner required by law or if the determination is not supported by 
substantial evidence.  

   (i) For purposes of this section, a county agricultural commissioner is a state 
agency.  

   (j) For purposes of this section, an air quality management district or air 
pollution control district is a state agency, except that the approval, if 
any, by a district of a nonattainment area plan is subject to this section 
only if, and to the extent that, the approval adopts or amends rules or 
regulations.  

   (k) (1) The secretary, by July 1, 2004, shall develop a protocol for reviewing the 
prospective application of certified regulatory programs to evaluate the 
consistency of those programs with the requirements of this division.  
Following the completion of the development of the protocol, the secretary 
shall provide a report to the Senate Committee on Environmental Quality and 
the Assembly Committee on Natural Resources regarding the need for a grant of 
additional statutory authority authorizing the secretary to undertake a 
review of the certified regulatory programs.  

   (2) The secretary shall provide a significant opportunity for public participation 
in developing the protocol described in paragraph (1) including, but not 
limited to, at least two public meetings with interested parties.  A notice 
of each meeting shall be provided at least 10 days prior to the meeting to a 
person who files a written request for a notice with the agency.      

 
 
21080.8.  This division does not apply to the conversion of an existing rental 

mobilehome park to a resident initiated subdivision, cooperative, or 
condominium for mobilehomes if the conversion will not result in an expansion 
of or change in existing use of the property.      

 
 
21080.9.  This division shall not apply to activities and approvals by any local 

government, as defined in Section 30109, or any state university or college, 
as defined in Section 30119, as necessary for the preparation and adoption of 
a local coastal program or long-range land use development plan pursuant to 
Division 20 (commencing with Section 30000); provided, however, that 
certification of a local coastal program or long-range land use development 
plan by the California Coastal Commission pursuant to Chapter 6 (commencing 
with Section 30500) of Division 20 shall be subject to the requirements of 
this division.  For the purpose of Section 21080.5, a certified local coastal 
program or long-range land use development plan constitutes a plan for use in 
the California Coastal Commission's regulatory program.      

 
 
21080.10.  This division does not apply to any of the following:  
   (a) An extension of time, granted pursuant to Section 65361 of the Government 

Code, for the preparation and adoption of one or more elements of a city or 
county general plan.  

   (b) Actions taken by the Department of Housing and Community Development or the 
California Housing Finance Agency to provide financial assistance or 
insurance for the development and construction of residential housing for 
persons and families of low or moderate income, as defined in Section 50093 
of the Health and Safety Code, if the project that is the subject of the 
application for financial assistance or insurance will be reviewed pursuant 
to this division by another public agency.      
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21080.11.  This division shall not apply to settlements of title and boundary 

problems by the State Lands Commission and to exchanges or leases in 
connection with those settlements.      

 
 
21080.13.  This division shall not apply to any railroad grade separation project 

which eliminates an existing grade crossing or which reconstructs an existing 
grade separation.      

 
 
21080.17.  This division does not apply to the adoption of an ordinance by a city or 

county to implement the provisions of Section 65852.1 or Section 65852.2 of 
the Government Code.      

 
 
21080.18.  This division does not apply to the closing of any public school in which 

kindergarten or any of grades 1 through 12 is maintained or the transfer of 
students from that public school to another school if the only physical 
changes involved are categorically exempt under Chapter 3 (commencing with 
Section 15000) of Division 6 of Title 14 of the California Administrative 
Code.      

 
 
21080.19.  This division does not apply to a project for restriping of streets or 

highways to relieve traffic congestion.      
 
 
21080.21.  This division does not apply to any project of less than one mile in 

length within a public street or highway or any other public right-of-way for 
the installation of a new pipeline or the maintenance, repair, restoration, 
reconditioning, relocation, replacement, removal, or demolition of an 
existing pipeline.  For purposes of this section, "pipeline" includes 
subsurface facilities but does not include any surface facility related to 
the operation of the underground facility.      

 
 
21080.22.  (a) This division does not apply to activities and approvals by a local 

government necessary for the preparation of general plan amendments pursuant 
to Section 29763, except that the approval of general plan amendments by the 
Delta Protection Commission is subject to the requirements of this division.  

   (b) For purposes of Section 21080.5, a general plan amendment is a plan required 
by the regulatory program of the Delta Protection Commission.     

 
 
21080.23.  (a) This division does not apply to any project which consists of the 

inspection, maintenance, repair, restoration, reconditioning, relocation, 
replacement, or removal of an existing pipeline, as defined in subdivision 
(a) of Section 51010.5 of the Government Code, or any valve, flange, meter, 
or other piece of equipment that is directly attached to the pipeline, if the 
project meets all of the following conditions:  

   (1) (A) The project is less than eight miles in length.  
   (B) Notwithstanding subparagraph (A), actual construction and excavation 

activities undertaken to achieve the maintenance, repair, restoration, 
reconditioning, relocation, replacement, or removal of an existing pipeline 
are not undertaken over a length of more than one-half mile at any one time.  
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   (2) The project consists of a section of pipeline that is not less than eight 
miles from any section of pipeline that has been subject to an exemption 
pursuant to this section in the past 12 months.  

   (3) The project is not solely for the purpose of excavating soil that is 
contaminated by hazardous materials, and, to the extent not otherwise 
expressly required by law, the party undertaking the project immediately 
informs the lead agency of the discovery of contaminated soil.  

   (4) To the extent not otherwise expressly required by law, the person undertaking 
the project has, in advance of undertaking the project, prepared a plan that 
will result in notification of the appropriate agencies so that they may take 
action, if determined to be necessary, to provide for the emergency 
evacuation of members of the public who may be located in close proximity to 
the project.  

   (5) Project activities are undertaken within an existing right-of-way and the 
right-of-way is restored to its condition prior to the project.  

   (6) The project applicant agrees to comply with all conditions otherwise 
authorized by law, imposed by the city or county planning department as part 
of any local agency permit process, that are required to mitigate potential 
impacts of the proposed project, and to otherwise comply with the Keene-
Nejedly California Wetlands Preservation Act (Chapter 7 (commencing with 
Section 5810) of Division 5), the California Endangered Species Act (Chapter 
1.5 (commencing with Section 2050) of Division 3 of the Fish and Game Code), 
and other applicable state laws, and with all applicable federal laws.  

   (b) If a project meets all of the requirements of subdivision (a), the person 
undertaking the project shall do all of the following:  

   (1) Notify, in writing, any affected public agency, including, but not limited to, 
any public agency having permit, land use, environmental, public health 
protection, or emergency response authority of the exemption of the project 
from this division by subdivision (a).  

   (2) Provide notice to the public in the affected area in a manner consistent with 
paragraph (3) of subdivision (b) of Section 21092.  

   (3) In the case of private rights-of-way over private property, receive from the 
underlying property owner permission for access to the property.  

   (4) Comply with all conditions otherwise authorized by law, imposed by the city or 
county planning department as part of any local agency permit process, that 
are required to mitigate potential impacts of the proposed project, and 
otherwise comply with the Keene-Nejedly California Wetlands Preservation Act 
(Chapter 7 (commencing with Section 5810) of Division 5), the California 
Endangered Species Act (Chapter 1.5 (commencing with Section 2050) of 
Division 3 of the Fish and Game Code), and other applicable state laws, and 
with all applicable federal laws.  

   (c) Prior to January 1, 1999, this section shall not apply to ARCO Pipeline 
Company's crude oil pipelines designated as Crude Oil Line 1, from Tejon 
Station south to its terminus, and Crude Oil Line 90.  

   (d) This section does not apply to either of the following:  
   (1) A project in which the diameter of the pipeline is increased.   
   (2) A project undertaken within the boundaries of an oil refinery.      
 
 
21080.24.  This division does not apply to the issuance, modification, amendment, or 

renewal of any permit by an air pollution control district or air quality 
management district pursuant to Title V, as defined in Section 39053.3 of the 
Health and Safety Code, or pursuant to a district Title V program established 
under Sections 42301.10, 42301.11, and 42301.12 of the Health and Safety 
Code, unless the issuance, modification, amendment, or renewal authorizes a 
physical or operational change to a source or facility.  
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   (b) Nothing in this section is intended to result in the application of this 
division to any physical or operational change which, prior to January 1, 
1995, was not subject to this division.      

 
 
21080.26.  This division does not apply to minor alterations to utilities made for 

the purposes of complying with Sections 4026.7 and 4026.8 of the Health and 
Safety Code or regulations adopted thereunder.     

 
 
21080.29.  (a) A project located in Los Angeles County that is approved by a public 

agency before the effective date of the act adding this section is not in 
violation of any requirement of this division by reason of the failure to 
construct a roadway across the property transferred to the state pursuant to 
subdivision (c) and to construct a bridge over the adjacent Ballona Channel 
in Los Angeles County, otherwise required as a mitigation measure pursuant to 
this division, if all of the following conditions apply:  

   (1) The improvements specified in this subdivision are not constructed, due in 
whole or in part, to the project owner's or developer's relinquishment of 
easement rights to construct those improvements.  

   (2) The easement rights in paragraph (1) are relinquished in connection with the 
State of California, acting by and through the Wildlife Conservation Board of 
the Department of Fish and Game, acquiring a wetlands project that is a 
minimum of 400 acres in size and located within the coastal zone.  

   (b) Where those easement rights have been relinquished, any municipal ordinance or 
regulation adopted by a charter city or a general law city shall be 
inapplicable to the extent that the ordinance or regulation requires 
construction of the transportation improvements specified in subdivision (a), 
or would otherwise require reprocessing or resubmittal of a permit or 
approval, including, but not limited to, a final recorded map, a vesting 
tentative map, or a tentative map, as a result of the transportation 
improvements specified in subdivision (a) not being constructed.  

   (c) (1) If the Wildlife Conservation Board of the Department of Fish and Game 
acquires property within the coastal zone that is a minimum of 400 acres in 
size pursuant to a purchase and sale agreement with Playa Capital Company, 
LLC, the Controller shall direct the trustee under the Amendment to 
Declaration of Trust entered into on or about December 11, 1984, by First 
Nationwide Savings, as trustee, Summa Corporation, as trustor, and the 
Controller, as beneficiary, known as the HRH Inheritance Tax Security Trust, 
to convey title to the trust estate of the trust, including real property 
commonly known as Playa Vista Area C, to the State of California acting by 
and through the Wildlife Conservation Board of the Department of Fish and 
Game for conservation, restoration, or recreation purposes only, with the 
right to transfer the property for those uses to any other agency of the 
State of California.  

   (2) This subdivision shall constitute the enabling legislation required by the 
Amendment to Declaration of Trust to empower the Controller to direct the 
trustee to convey title to the trust estate under the HRH Inheritance Tax 
Security Trust to the State of California or an agency thereof.  

   (3) The conveyance of the trust estate to the Wildlife Conservation Board pursuant 
to this subdivision shall supersede any duty or obligation imposed upon the 
Controller under the Probate Code or the Revenue and Taxation Code with 
respect to the disposition or application of the net proceeds of the trust 
estate.      
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21080.32.  (a) This section shall only apply to publicly owned transit agencies, but 
shall not apply to any publicly owned transit agency created pursuant to 
Section 130050.2 of the Public Utilities Code.  

   (b) Except as provided in subdivision (c), and in accordance with subdivision (d), 
this division does not apply to actions taken on or after July 1, 1995, by a 
publicly owned transit agency to implement budget reductions caused by the 
failure of agency revenues to adequately fund agency programs and facilities.  

   (c) This section does not apply to any action to reduce or eliminate a transit 
service, facility, program, or activity that was approved or adopted as a 
mitigation measure in any environmental document authorized by this division 
or the National Environmental Policy Act (42 U.S.C. Sec. 43 21 et seq.) or to 
any state or federal requirement that is imposed for the protection of the 
environment.  

   (d) (1) This section applies only to actions taken after the publicly owned 
transit agency has made a finding that there is a fiscal emergency caused by 
the failure of agency revenues to adequately fund agency programs and 
facilities, and after the publicly owned transit agency has held a public 
hearing to consider those actions.  A publicly owned transit agency that has 
held such a hearing shall respond within 30 days at a regular public meeting 
to suggestions made by the public at the initial public hearing.  Those 
actions shall be limited to projects defined in subdivision (a) or (b) of 
Section 21065 which initiate or increase fees, rates, or charges charged for 
any existing public service, program, or activity; or reduce or eliminate the 
availability of an existing publicly owned transit service, facility, 
program, or activity.  

   (2) For purposes of this subdivision, "fiscal emergency," when applied to a 
publicly owned transit agency, means that the agency is projected to have 
negative working capital within one year from the date that the agency makes 
the finding that there is a fiscal emergency pursuant to this section.  
Working capital shall be determined by adding together all unrestricted cash, 
unrestricted short-term investments, and unrestricted short-term accounts 
receivable and then subtracting unrestricted accounts payable. Employee 
retirement funds, including Internal Revenue Code Section 457 deferred 
compensation plans and Section 401(k) plans, health insurance reserves, bond 
payment reserves, workers' compensation reserves, and insurance reserves, 
shall not be factored into the formula for working capital.      

 
 
21080.33.  This division does not apply to any emergency project undertaken, carried 

out, or approved by a public agency to maintain, repair, or restore an 
existing highway, as defined in Section 360 of the Vehicle Code, except for a 
highway designated as an official state scenic highway pursuant to Section 
262 of the Streets and Highways Code, within the existing right-of-way of the 
highway, damaged as a result of fire, flood, storm, earthquake, land 
subsidence, gradual earth movement, or landslide, within one year of the 
damage.  This section does not exempt from this division any project 
undertaken, carried out, or approved by a public agency to expand or widen a 
highway damaged by fire, flood, storm, earthquake, land subsidence, gradual 
earth movement, or landslide.      

 
 
21080.35.  For the purposes of Section 21069, the phrase "carrying out or approving a 

project" shall include the carrying out or approval of a plan for a project 
that expands or enlarges an existing publicly owned airport by any political 
subdivision, as described in Section 21661.6 of the Public Utilities Code.      
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21081.  Pursuant to the policy stated in Sections 21002 and 21002.1, no public agency 
shall approve or carry out a project for which an environmental impact report 
has been certified which identifies one or more significant effects on the 
environment that would occur if the project is approved or carried out unless 
both of the following occur:  

   (a) The public agency makes one or more of the following findings with respect to 
each significant effect:  

   (1)  Changes or alterations have been required in, or incorporated into, the 
project which mitigate or avoid the significant effects on the environment.  

   (2)  Those changes or alterations are within the responsibility and jurisdiction 
of another public agency and have been, or can and should be, adopted by that 
other agency.  

   (3)  Specific economic, legal, social, technological, or other considerations, 
including considerations for the provision of employment opportunities for 
highly trained workers, make infeasible the mitigation measures or 
alternatives identified in the environmental impact report.  

   (b) With respect to significant effects which were subject to a finding under 
paragraph (3) of subdivision (a), the public agency finds that specific 
overriding economic, legal, social, technological, or other benefits of the 
project outweigh the significant effects on the environment.      

 
 
21081.5.  In making the findings required by paragraph (3) of subdivision (a) of 

Section 21081, the public agency shall base its findings on substantial 
evidence in the record.      

 
 
21081.6.  (a) When making the findings required by paragraph (1) of subdivision (a) 

of Section 21081 or when adopting a mitigated negative declaration pursuant 
to paragraph (2) of subdivision (c) of Section 21080, the following 
requirements shall apply:  

   (1)  The public agency shall adopt a reporting or monitoring program for the 
changes made to the project or conditions of project approval, adopted in 
order to mitigate or avoid significant effects on the environment.  The 
reporting or monitoring program shall be designed to ensure compliance during 
project implementation.  For those changes which have been required or 
incorporated into the project at the request of a responsible agency or a 
public agency having jurisdiction by law over natural resources affected by 
the project, that agency shall, if so requested by the lead agency or a 
responsible agency, prepare and submit a proposed reporting or monitoring 
program.  

   (2) The lead agency shall specify the location and custodian of the documents or 
other material which constitute the record of proceedings upon which its 
decision is based.  

   (b) A public agency shall provide that measures to mitigate or avoid significant 
effects on the environment are fully enforceable through permit conditions, 
agreements, or other measures.  Conditions of project approval may be set 
forth in referenced documents which address required mitigation measures or, 
in the case of the adoption of a plan, policy, regulation, or other public 
project, by incorporating the mitigation measures into the plan, policy, 
regulation, or project design.  

   (c) Prior to the close of the public review period for a draft environmental 
impact report or mitigated negative declaration, a responsible agency, or a 
public agency having jurisdiction over natural resources affected by the 
project, shall either submit to the lead agency complete and detailed 
performance objectives for mitigation measures which would address the 
significant effects on the environment identified by the responsible agency 
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or agency having jurisdiction over natural resources affected by the project, 
or refer the lead agency to appropriate, readily available guidelines or 
reference documents.  Any mitigation measures submitted to a lead agency by a 
responsible agency or an agency having jurisdiction over natural resources 
affected by the project shall be limited to measures which mitigate impacts 
to resources which are subject to the statutory authority of, and definitions 
applicable to, that agency. Compliance or noncompliance by a responsible 
agency or agency having jurisdiction over natural resources affected by a 
project with that requirement shall not limit the authority of the 
responsible agency or agency having jurisdiction over natural resources 
affected by a project, or the authority of the lead agency, to approve, 
condition, or deny projects as provided by this division or any other 
provision of law.     

 
 
21081.7.  Transportation information resulting from the reporting or monitoring 

program required to be adopted by a public agency pursuant to Section 21081.6 
shall be submitted to the transportation planning agency in the region where 
the project is located and to the Department of Transportation for a project 
of statewide, regional, or areawide significance according to criteria 
developed pursuant to Section 21083.  The transportation planning agency and 
the Department of Transportation shall adopt guidelines for the submittal of 
those reporting or monitoring programs.      

 
 
21082.  All public agencies shall adopt by ordinance, resolution, rule, or 

regulation, objectives, criteria, and procedures for the evaluation of 
projects and the preparation of environmental impact reports and negative 
declarations pursuant to this division.  A school district, or any other 
district, whose boundaries are coterminous with a city, county, or city and 
county, may utilize the objectives, criteria, and procedures of the city, 
county, or city and county, as may be applicable, in which case, the school 
district or other district need not adopt objectives, criteria, and 
procedures of its own.  The objectives, criteria, and procedures shall be 
consistent with the provisions of this division and with the guidelines 
adopted by the Secretary of the Resources Agency pursuant to Section 21083.  
Such objectives, criteria, and procedures shall be adopted by each public 
agency no later than 60 days after the Secretary of the Resources Agency has 
adopted guidelines pursuant to Section 21083.     

 
 
21082.1.  (a) Any draft environmental impact report, environmental impact report, 

negative declaration, or mitigated negative declaration prepared pursuant to 
the requirements of this division shall be prepared directly by, or under 
contract to, a public agency.   

   (b) This section is not intended to prohibit, and shall not be construed as 
prohibiting, any person from submitting information or other comments to the 
public agency responsible for preparing an environmental impact report, draft 
environmental impact report, negative declaration, or mitigated negative 
declaration.  The information or other comments may be submitted in any 
format, shall be considered by the public agency, and may be included, in 
whole or in part, in any report or declaration.  

   (c) The lead agency shall do all of the following:  
   (1) Independently review and analyze any report or declaration required by this 

division.  
   (2) Circulate draft documents that reflect its independent judgment.  
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   (3) As part of the adoption of a negative declaration or a mitigated negative 
declaration, or certification of an environmental impact report, find that 
the report or declaration reflects the independent judgment of the lead 
agency.  

   (4) Submit a sufficient number of copies of the draft environmental impact report, 
proposed negative declaration, or proposed mitigated negative declaration, 
and a copy of the report or declaration in an electronic form as required by 
the guidelines adopted pursuant to Section 21083, to the State Clearinghouse 
for review and comment by state agencies, if any of the following apply:   

   (A) A state agency is any of the following:  
   (i) The lead agency.  
   (ii) A responsible agency.  
   (iii) A trustee agency.  
   (B) A state agency otherwise has jurisdiction by law with respect to the project.  
   (C) The proposed project is of sufficient statewide, regional, or areawide 

environmental significance as determined pursuant to  the guidelines 
certified and adopted pursuant to Section 21083.      

 
 
21082.2.  (a) The lead agency shall determine whether a project may have a 

significant effect on the environment based on substantial evidence in light 
of the whole record.  

   (b) The existence of public controversy over the environmental effects of a 
project shall not require preparation of an environmental impact report if 
there is no substantial evidence in light of the whole record before the lead 
agency that the project may have a significant effect on the environment.  

   (c) Argument, speculation, unsubstantiated opinion or narrative, evidence which is 
clearly inaccurate or erroneous, or evidence of social or economic impacts 
which do not contribute to, or are not caused by, physical impacts on the 
environment, is not substantial evidence.  Substantial evidence shall include 
facts, reasonable assumptions predicated upon facts, and expert opinion 
supported by facts.  

   (d) If there is substantial evidence, in light of the whole record before the lead 
agency, that a project may have a significant effect on the environment, an 
environmental impact report shall be prepared.  

   (e) Statements in an environmental impact report and comments with respect to an 
environmental impact report shall not be deemed determinative of whether the 
project may have a significant effect on the environment.      

 
 
21083.  (a) The Office of Planning and Research shall prepare and develop proposed 

guidelines for the implementation of this division by public agencies.  The 
guidelines shall include objectives and criteria for the orderly evaluation 
of projects and the preparation of environmental impact reports and negative 
declarations in a manner consistent with this division.  

   (b) The guidelines shall specifically include criteria for public agencies to 
follow in determining whether or not a proposed project may have a 
"significant effect on the environment." The criteria shall require a finding 
that a project may have a "significant effect on the environment" if one or 
more of the following conditions exist:  

   (1) A proposed project has the potential to degrade the quality of the 
environment, curtail the range of the environment, or to achieve short-term, 
to the disadvantage of long-term, environmental goals.  

   (2) The possible effects of a project are individually limited but cumulatively 
considerable.  As used in this paragraph, "cumulatively considerable" means 
that the incremental effects of an individual project are considerable when 
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viewed in connection with the effects of past projects, the effects of other 
current projects, and the effects of probable future projects.  

   (3) The environmental effects of a project will cause substantial adverse effects 
on human beings, either directly or indirectly.  

   (c) The guidelines shall include procedures for determining the lead agency 
pursuant to Section 21165.  

   (d) The guidelines shall include criteria for public agencies to use in 
determining when a proposed project is of sufficient statewide, regional, or 
areawide environmental significance that a draft environmental impact report, 
a proposed negative declaration, or a proposed mitigated negative declaration 
shall be submitted to appropriate state agencies, through the State 
Clearinghouse, for review and comment prior to completion of the 
environmental impact report, negative declaration, or mitigated negative 
declaration.  

   (e) The Office of Planning and Research shall develop and prepare the proposed 
guidelines as soon as possible and shall transmit them immediately to the 
Secretary of the Resources Agency.  The Secretary of the Resources Agency 
shall certify and adopt the guidelines pursuant to Chapter 3.5 (commencing 
with Section 11340) of Part 1 of Division 3 of Title 2 of the Government 
Code, which shall become effective upon the filing thereof.  However, the 
guidelines shall not be adopted without compliance with Sections 11346.4, 
11346.5, and 11346.8 of the Government Code.  

   (f)  The Office of Planning and Research shall, at least once every two years, 
review the guidelines adopted pursuant to this section and shall recommend 
proposed changes or amendments to the Secretary of the Resources Agency.  The 
Secretary of the Resources Agency shall certify and adopt guidelines, and any 
amendments thereto, at least once every two years, pursuant to Chapter 3.5 
(commencing with Section 11340) of Part 1 of Division 3 of Title 2 of the 
Government Code, which shall become effective upon the filing thereof.  
However, guidelines may not be adopted or amended without compliance with 
Sections 11346.4, 11346.5, and 11346.8 of the Government Code.      

 
 
21083.1.  It is the intent of the Legislature that courts, consistent with generally 

accepted rules of statutory interpretation, shall not interpret  this 
division or the state guidelines adopted pursuant to Section 21083 in a 
manner which imposes procedural or substantive requirements beyond those 
explicitly stated in this division or in the state guidelines.      

 
 
21083.2.  (a) As part of the determination made pursuant to Section 21080.1, the lead 

agency shall determine whether the project may have a significant effect on 
archaeological resources.  If the lead agency determines that the project may 
have a significant effect on unique archaeological resources, the 
environmental impact report shall address the issue of those resources.  An 
environmental impact report, if otherwise necessary, shall not address the 
issue of nonunique archaeological resources.  A negative declaration shall be 
issued with respect to a project if, but for the issue of nonunique 
archaeological resources, the negative declaration would be otherwise issued.  

   (b) If it can be demonstrated that a project will cause damage to a unique 
archaeological resource, the lead agency may require reasonable efforts to be 
made to permit any or all of these resources to be preserved in place or left 
in an undisturbed state.  Examples of that treatment, in no order of 
preference, may include, but are not limited to, any of the following:  

   (1) Planning construction to avoid archaeological sites.  
   (2) Deeding archaeological sites into permanent conservation easements.  
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   (3) Capping or covering archaeological sites with a layer of soil before building 
on the sites.  

   (4) Planning parks, greenspace, or other open space to incorporate archaeological 
sites.  

   (c) To the extent that unique archaeological resources are not preserved in place 
or not left in an undisturbed state, mitigation measures shall be required as 
provided in this subdivision.  The project applicant shall provide a 
guarantee to the lead agency to pay one-half the estimated cost of mitigating 
the significant effects of the project on unique archaeological resources.  
In determining payment, the lead agency shall give due consideration to the 
in-kind value of project design or expenditures that are intended to permit 
any or all archaeological resources or California Native American culturally 
significant sites to be preserved in place or left in an undisturbed state.  
When a final decision is made to carry out or approve the project, the lead 
agency shall, if necessary, reduce the specified mitigation measures to those 
which can be funded with the money guaranteed by the project applicant plus 
the money voluntarily guaranteed by any other person or persons for those 
mitigation purposes.  In order to allow time for interested persons to 
provide the funding guarantee referred to in this subdivision, a final 
decision to carry out or approve a project shall not occur sooner than 60 
days after completion of the recommended special environmental impact report 
required by this section.  

   (d) Excavation as mitigation shall be restricted to those parts of the unique 
archaeological resource that would be damaged or destroyed by the project.  
Excavation as mitigation shall not be required for a unique archaeological 
resource if the lead agency determines that testing or studies already 
completed have adequately recovered the scientifically consequential 
information from and about the resource, if this determination is documented 
in the environmental impact report.  

   (e) In no event shall the amount paid by a project applicant for mitigation 
measures required pursuant to subdivision (c) exceed the following amounts:  

   (1) An amount equal to one-half of 1 percent of the projected cost of the project 
for mitigation measures undertaken within the site boundaries of a commercial 
or industrial project.  

   (2) An amount equal to three-fourths of 1 percent of the projected cost of the 
project for mitigation measures undertaken within the site boundaries of a 
housing project consisting of a single unit.  

   (3) If a housing project consists of more than a single unit, an amount equal to 
three-fourths of 1 percent of the projected cost of the project for 
mitigation measures undertaken within the site boundaries of the project for 
the first unit plus the sum of the following:  

   (A) Two hundred dollars ($200) per unit for any of the next 99 units.  
   (B) One hundred fifty dollars ($150) per unit for any of the next 400 units.  
   (C) One hundred dollars ($100) per unit in excess of 500 units.  
   (f) Unless special or unusual circumstances warrant an exception, the field 

excavation phase of an approved mitigation plan shall be completed within 90 
days after final approval necessary to implement the physical development of 
the project or, if a phased project, in connection with the phased portion to 
which the specific mitigation measures are applicable.  However, the project 
applicant may extend that period if he or she so elects.  Nothing in this 
section shall nullify protections for Indian cemeteries under any other 
provision of law.  

   (g) As used in this section, "unique archaeological resource" means an 
archaeological artifact, object, or site about which it can be clearly 
demonstrated that, without merely adding to the current body of knowledge, 
there is a high probability that it meets any of the following criteria:  



 
California Environmental Quality Act 

California Public Resources Code 21000-21177 
pg. 25 

   (1) Contains information needed to answer important scientific research questions 
and that there is a demonstrable public interest in that information.  

   (2) Has a special and particular quality such as being the oldest of its type or 
the best available example of its type.  

   (3) Is directly associated with a scientifically recognized important prehistoric 
or historic event or person.  

   (h) As used in this section, "nonunique archaeological resource" means an 
archaeological artifact, object, or site which does not meet the criteria in 
subdivision (g).  A nonunique archaeological resource need be given no 
further consideration, other than the simple recording of its existence by 
the lead agency if it so elects.   

   (i) As part of the objectives, criteria, and procedures required by Section 21082 
or as part of conditions imposed for mitigation, a lead agency may make 
provisions for archaeological sites accidentally discovered during 
construction.  These provisions may include an immediate evaluation of the 
find.  If the find is determined to be a unique archaeological resource, 
contingency funding and a time allotment sufficient to allow recovering an 
archaeological sample or to employ one of the avoidance measures may be 
required under the provisions set forth in this section.  Construction work 
may continue on other parts of the building site while archaeological 
mitigation takes place.  

   (j) This section does not apply to any project described in subdivision (a) or (b) 
of Section 21065 if the lead agency elects to comply with all other 
applicable provisions of this division.  This section does not apply to any 
project described in subdivision (c) of Section 21065 if the applicant and 
the lead agency jointly elect to comply with all other applicable provisions 
of this division.  

   (k) Any additional costs to any local agency as a result of complying with this 
section with respect to a project of other than a public agency shall be 
borne by the project applicant.  

   (l) Nothing in this section is intended to affect or modify the requirements of 
Section 21084 or 21084.1.      

 
 
21083.3.  (a) If a parcel has been zoned to accommodate a particular density of 

development or has been designated in a community plan to accommodate a 
particular density of development and an environmental impact report was 
certified for that zoning or planning action, the application of this 
division to the approval of any subdivision map or other project that is 
consistent with the zoning or community plan shall be limited to effects upon 
the environment which are peculiar to the parcel or to the project and which 
were not addressed as significant effects in the prior environmental impact 
report, or which substantial new information shows will be more significant 
than described in the prior environmental impact report.  

   (b) If a development project is consistent with the general plan of a local agency 
and an environmental impact report was certified with respect to that general 
plan, the application of this division to the approval of that development 
project shall be limited to effects on the environment which are peculiar to 
the parcel or to the project and which were not addressed as significant 
effects in the prior environmental impact report, or which substantial new 
information shows will be more significant than described in the prior 
environmental impact report.  

   (c) Nothing in this section affects any requirement to analyze potentially 
significant offsite impacts and cumulative impacts of the project not 
discussed in the prior environmental impact report with respect to the 
general plan.  However, all public agencies with authority to mitigate the 
significant effects shall undertake or require the undertaking of any 



 
California Environmental Quality Act 

California Public Resources Code 21000-21177 
pg. 26 

feasible mitigation measures specified in the prior environmental impact 
report relevant to a significant effect which the project will have on the 
environment or, if not, then the provisions of this section shall have no 
application to that effect.  The lead agency shall make a finding, at a 
public hearing, as to whether those mitigation measures will be undertaken.  

   (d) An effect of a project upon the environment shall not be considered peculiar 
to the parcel or to the project, for purposes of this section, if uniformly 
applied development policies or standards have been previously adopted by the 
city or county, with a finding based upon substantial evidence, which need 
not include an environmental impact report, that the development policies or 
standards will substantially mitigate that environmental effect when applied 
to future projects, unless substantial new information shows that the 
policies or standards will not substantially mitigate the environmental 
effect.  

   (e) Where a community plan is the basis for application of this section, any 
rezoning action consistent with the community plan shall be a project subject 
to exemption from this division in accordance with this section.  As used in 
this section, "community plan" means a part of the general plan of a city or 
county which (1) applies to a defined geographic portion of the total area 
included in the general plan, (2) complies with Article 5 (commencing with 
Section 65300) of Chapter 3 of Division 1 of Title 7 of the Government Code 
by including or referencing each of the mandatory elements specified in 
Section 65302 of the Government Code, and (3) contains specific development 
policies adopted for the area included in the community plan and identifies 
measures to implement those policies, so that the policies which will apply 
to each parcel can be determined.  

   (f) No person shall have standing to bring an action or proceeding to attack, 
review, set aside, void, or annul a finding of a public agency made at a 
public hearing pursuant to subdivision (a) with respect to the conformity of 
the project to the mitigation measures identified in the prior environmental 
impact report for the zoning or planning action, unless he or she has 
participated in that public hearing.  However, this subdivision shall not be 
applicable if the local agency failed to give public notice of the hearing as 
required by law.  For purposes of this subdivision, a person has participated 
in the public hearing if he or she has either submitted oral or written 
testimony regarding the proposed determination, finding, or decision prior to 
the close of the hearing.  

   (g) Any community plan adopted prior to January 1, 1982, which does not comply 
with the definitional criteria specified in subdivision (e) may be amended to 
comply with that criteria, in which case the plan shall be deemed a 
"community plan" within the meaning of subdivision (e) if (1) an 
environmental impact report was certified for adoption of the plan, and (2) 
at the time of the conforming amendment, the environmental impact report has 
not been held inadequate by a court of this state and is not the subject of 
pending litigation challenging its adequacy.       

 
 
21083.4.  (a) For purposes of this section, "oak" means a native tree species in the 

genus Quercus, not designated as Group A or Group B commercial species 
pursuant to regulations adopted by the State Board of Forestry and Fire 
Protection pursuant to Section 4526, and that is 5 inches or more in diameter 
at breast height.  

   (b) As part of the determination made pursuant to Section 21080.1, a county shall 
determine whether a project within its jurisdiction may result in a 
conversion of oak woodlands that will have a significant effect on the 
environment.  If a county determines that there may be a significant effect 
to oak woodlands, the county shall require one or more of the following oak 
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woodlands mitigation alternatives to mitigate the significant effect of the 
conversion of oak woodlands:  

   (1) Conserve oak woodlands, through the use of conservation easements.  
   (2) (A) Plant an appropriate number of trees, including maintaining plantings and 

replacing dead or diseased trees.  
   (B) The requirement to maintain trees pursuant to this paragraph terminates seven 

years after the trees are planted.  
   (C) Mitigation pursuant to this paragraph shall not fulfill more than one-half of 

the mitigation requirement for the project.  
   (D) The requirements imposed pursuant to this paragraph also may be used to 

restore former oak woodlands.  
   (3) Contribute funds to the Oak Woodlands Conservation Fund, as established under 

subdivision (a) of Section 1363 of the Fish and Game Code, for the purpose of 
purchasing oak woodlands conservation easements, as specified under paragraph 
(1) of subdivision (d) of that section and the guidelines and criteria of the 
Wildlife Conservation Board.   A project applicant that contributes funds 
under this paragraph shall not receive a grant from the Oak Woodlands 
Conservation Fund as part of the mitigation for the project.  

   (4)  Other mitigation measures developed by the county.  
   (c) Notwithstanding subdivision (d) of Section 1363 of the Fish and Game Code, a 

county may use a grant awarded pursuant to the Oak Woodlands Conservation Act 
(Article 3.5 (commencing with Section 1360) of Chapter 4 of Division 2 of the 
Fish and Game Code) to prepare an oak conservation element for a general 
plan, an oak protection ordinance, or an oak woodlands management plan, or 
amendments thereto, that meets the requirements of this section.  

   (d) The following are exempt from this section:  
   (1) Projects undertaken pursuant to an approved Natural Community Conservation 

Plan or approved subarea plan within an approved Natural Community 
Conservation Plan that includes oaks as a covered species or that conserves 
oak habitat through natural community conservation preserve designation and 
implementation and mitigation measures that are consistent with this section.  

   (2) Affordable housing projects for lower income households, as defined pursuant 
to Section 50079.5 of the Health and Safety Code, that are located within an 
urbanized area, or within a sphere of influence as defined pursuant to 
Section 56076 of the Government Code.  

   (3) Conversion of oak woodlands on agricultural land that includes land that is 
used to produce or process plant and animal products for commercial purposes.  

   (4) Projects undertaken pursuant to Section 21080.5 of the Public Resources Code.  
   (e) (1) A lead agency that adopts, and a project that incorporates, one or more of 

the measures specified in this section to mitigate the significant effects to 
oaks and oak woodlands shall be deemed to be in compliance with this division 
only as it applies to effects on oaks and oak woodlands.  

   (2) The Legislature does not intend this section to modify requirements of this 
division, other than with regard to effects on oaks and oak woodlands.  

   (f) This section does not preclude the application of Section 21081 to a project.  
   (g) This section, and the regulations adopted pursuant to this section, shall not 

be construed as a limitation on the power of a public agency to comply with 
this division or any other provision of law.     

 
 
21083.5.  (a) The guidelines prepared and adopted pursuant to Section 21083 shall 

provide that, when an environmental impact statement has been, or will be, 
prepared for the same project pursuant to the requirements of the National 
Environmental Policy Act of 1969 (42 U.S.C. Sec. 43 21 et seq.) and 
implementing regulations, or an environmental impact report has been, or will 
be, prepared for the same project pursuant to the requirements of the Tahoe 
Regional Planning Compact (Section 66801 of the Government Code) and 
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implementing regulations, all or any part of that statement or report may be 
submitted in lieu of all or any part of an environmental impact report 
required by this division, if that statement or report, or the part which is 
used, complies with the requirements of this division and the guidelines 
adopted pursuant thereto.  

   (b) Notwithstanding subdivision (a), compliance with this division may be achieved 
for the adoption in a city or county general plan, without any additions or 
change, of all or any part of the regional plan prepared pursuant to the 
Tahoe Regional Planning Compact and implementing regulations  by reviewing 
environmental documents prepared by the Tahoe Regional Planning Agency 
addressing the plan, providing an analysis pursuant to this division of any 
significant effect on the environment not addressed in the environmental 
documents, and proceeding in accordance with Section 21081.  This subdivision 
does not exempt a city or county from complying with the public review and 
notice requirements of this division.      

 
 
21083.6.  In the event that a project requires both an environmental impact report 

prepared pursuant to the requirements of this division and an environmental 
impact statement prepared pursuant to the requirements of the National 
Environmental Policy Act of 1969, an applicant may request and the lead 
agency may waive the time limits established pursuant to Section 21100.2 or 
21151.5 if it finds that additional time is required to prepare a combined 
environmental impact report-environmental impact statement and that the time 
required to prepare such a combined document would be shorter than that 
required to prepare each document separately.       

 
 
21083.7.  (a) In the event that a project requires both an environmental impact 

report prepared pursuant to the requirements of this division and an 
environmental impact statement prepared pursuant to the requirements of the 
National Environmental Policy Act of 1969, the lead agency shall, whenever 
possible, use the environmental impact statement as such environmental impact 
report as provided in Section 21083.5.  

   (b) In order to implement this section, each lead agency to which this section is 
applicable shall do both of the following, as soon as possible:  

   (1) Consult with the federal agency required to prepare such environmental impact 
statement.  

   (2) Notify the federal agency required to prepare the environmental impact 
statement regarding any scoping meeting for the proposed project.      

 
 
21083.8.1.  (a) (1) For purposes of this section, "reuse plan" for a military base  

means an initial plan for the reuse of a military base adopted by a local 
government or a redevelopment agency in the form of a general plan, general 
plan amendment, specific plan, redevelopment plan, or other planning 
document, except that the reuse plan shall also consist of a statement of 
development policies, include a diagram or diagrams illustrating its 
provisions, and make the designation required in paragraph (2). "Military 
base" or "base" means a military base or reservation either closed or 
realigned by, or scheduled for closure or realignment by, the federal 
government.  

   (2) The reuse plan shall designate the proposed general distribution and general 
location of development intensity for housing, business, industry, open 
space, recreation, natural resources, public buildings and grounds, roads and 
other transportation facilities, infrastructure, and other categories of 
public and private uses of land.  
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   (b) (1) When preparing and certifying an environmental impact report for a reuse 
plan, including when utilizing an environmental impact statement pursuant to 
Section 21083.5, the determination of whether the reuse plan may have a 
significant effect on the environment may be made in the context of the 
physical conditions that were present at the time that the federal decision 
became final for the closure or realignment of the base. The no project 
alternative analyzed in the environmental impact report shall discuss the 
existing conditions on the base, as they exist at the time that the 
environmental impact report is prepared, as well as what could be reasonably 
expected to occur in the foreseeable future if the reuse plan were not 
approved, based on current plans and consistent with available infrastructure 
and services.  

   (2) For purposes of this division, all public and private activities taken 
pursuant to, or in furtherance of, a reuse plan shall be deemed to be a 
single project.  However, further environmental review of any such public or 
private activity shall be conducted if any of the events specified in Section 
21166 have occurred.  

   (c) Prior to preparing an environmental impact report for which a lead agency 
chooses to utilize the provisions of this section, the lead agency shall do 
all of the following:  

   (A) Hold a public hearing at which is discussed the federal environmental impact 
statement prepared for, or in the process of being prepared for, the closure 
of the military base.  The discussion shall include the significant effects 
on the environment examined in the environmental impact statement, potential 
methods of mitigating those effects, including feasible alternatives, and the 
mitigative effects of federal, state, and local laws applicable to future 
nonmilitary activities.  Prior to the close of the hearing, the lead agency 
may specify the baseline conditions for the reuse plan environmental impact 
report prepared, or in the process of being prepared, for the closure of the 
base.  The lead agency may specify particular physical conditions that it 
will examine in greater detail than were examined in the environmental impact 
statement.  Notice of the hearing shall be given as provided in Section 
21092.  The hearing may be continued from time to time.  

   (B) Identify pertinent responsible agencies and trustee agencies and consult with 
those agencies prior to the public hearing as to the application of their 
regulatory policies and permitting standards to the proposed baseline for 
environmental analysis, as well as to the reuse plan and planned future 
nonmilitary land uses of the base.  The affected agencies shall have not less 
than 30 days prior to the public hearing to review the proposed reuse plan 
and to submit their comments to the lead agency.  

   (C) At the close of the hearing, the lead agency shall state in writing how the 
lead agency intends to integrate the baseline for analysis with the reuse 
planning and environmental review process, taking into account the adopted 
environmental standards of the community, including, but not limited to, the 
applicable general plan, specific plan, and redevelopment plan, and including 
other applicable provisions of adopted congestion management plans, habitat 
conservation or natural communities conservation plans, integrated waste 
management plans, and county hazardous waste management plans.   

   (D) At the close of the hearing, the lead agency shall state, in writing, the 
specific economic or social reasons, including, but not limited to, new job 
creation, opportunities for employment of skilled workers, availability of 
low- and moderate-income housing, and economic continuity, which support the 
selection of the baseline.  

   (d) (1) Nothing in this section shall in any way limit the scope of a review or 
determination of significance of the presence of hazardous or toxic wastes, 
substances, or materials including, but not limited to, contaminated soils 
and groundwater, nor shall the regulation of hazardous or toxic wastes, 
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substances, or materials be constrained by prior levels of activity that 
existed at the time that the federal agency decision to close the military 
base became final.   

   (2) This section does not apply to any project undertaken pursuant to Chapter 6.5 
(commencing with Section 25100) of, or Chapter 6.8 (commencing with Section 
25300) of, Division 20 of the Health and Safety Code, or pursuant to the 
Porter-Cologne Water Quality Control Act (Division 7 (commencing with Section 
13000) of the Water Code).  

   (3) This section may apply to any reuse plan environmental impact report for which 
a notice of preparation pursuant to subdivision (a) of Section 21092 is 
issued within one year from the date that the federal record of decision was 
rendered for the military base closure or realignment and reuse, or prior to 
January 1, 1997, whichever is later, if the environmental impact report is 
completed and certified within five years from the date that the federal 
record of decision was rendered.  

   (e) All subsequent development at the military base shall be subject to all 
applicable federal, state, or local laws, including, but not limited to, 
those relating to air quality, water quality, traffic, threatened and 
endangered species, noise, and hazardous or toxic wastes, substances, or 
materials.      

 
 
21083.9.  (a) Notwithstanding Section 21080.4, 21104, or 21153, a lead agency shall 

call at least one scoping meeting for either of the following:  
   (1) A proposed project that may affect highways or other facilities under the 

jurisdiction of the Department of Transportation if the meeting is requested 
by the department.  The lead agency shall call the scoping meeting as soon as 
possible, but not later than 30 days after receiving the request from the 
Department of Transportation.  

   (2) A project of statewide, regional, or areawide significance.  
   (b) The lead agency shall provide notice of at least one scoping meeting held 

pursuant to paragraph (2) of subdivision (a) to all of the following:  
   (1) Any county or city that borders on a county or city within which the project 

is located, unless otherwise designated annually by agreement between the 
lead agency and the county or city.  

   (2) Any responsible agency.  
   (3) Any public agency that has jurisdiction by law with respect to the project.  
   (4) Any organization or individual who has filed a written request for the notice.  
   (c) For any entity, organization, or individual that is required to be provided 

notice of a lead agency public meeting, the requirement for notice of a 
scoping meeting pursuant to subdivision (b) may be met by including the 
notice of a scoping meeting in the public meeting notice.  

   (d) A scoping meeting that is held in the city or county within which the project 
is located pursuant to the National Environmental Policy Act (42 U.S.C.  Sec. 
43 21 et seq.) and the regulations adopted pursuant to that act shall be 
deemed to satisfy the requirement that a scoping meeting be held for a 
project subject to paragraph (2) of subdivision (a) if the lead agency meets 
the notice requirements of subdivision (b) or subdivision (c).      

 
 
21084.  (a) The guidelines prepared and adopted pursuant to Section 21083 shall 

include a list of classes of projects which have been determined not to have 
a significant effect on the environment and which shall be exempt from this 
division.  In adopting the guidelines, the Secretary of the Resources Agency 
shall make a finding that the listed classes of projects referred to in this 
section do not have a significant effect on the environment.  
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   (b) No project which may result in damage to scenic resources, including, but not 
limited to, trees, historic buildings, rock outcroppings, or similar 
resources, within a highway designated as an official state scenic highway, 
pursuant to Article 2.5 (commencing with Section 260) of Chapter 2 of 
Division 1 of the Streets and Highways Code, shall be exempted from this 
division pursuant to subdivision (a).  This subdivision does not apply to 
improvements as mitigation for a project for which a negative declaration has 
been approved or an environmental impact report has been certified.  

   (c) No project located on a site which is included on any list compiled pursuant 
to Section 65962.5 of the Government Code shall be exempted from this 
division pursuant to subdivision (a).  

   (d) The changes made to this section by Chapter 1 212 of the Statutes of 1991 
apply only to projects for which applications have not been deemed complete 
on or before January 1, 1992, pursuant to Section 65943 of the Government 
Code.  

   (e) No project that may cause a substantial adverse change in the significance of 
an historical resource, as specified in Section 21084.1, shall be exempted 
from this division pursuant to subdivision (a).      

 
 
21084.1.  A project that may cause a substantial adverse change in the significance 

of an historical resource is a project that may have a significant effect on 
the environment.  For purposes of this section, an historical resource is a 
resource listed in, or determined to be eligible for listing in, the 
California Register of Historical Resources.  Historical resources included 
in a local register of historical resources, as defined in subdivision (k) of 
Section 5020.1, or deemed significant pursuant to criteria set forth in 
subdivision (g) of Section 5024.1, are presumed to be historically or 
culturally significant for purposes of this section, unless the preponderance 
of the evidence demonstrates that the resource is not historically or 
culturally significant.  The fact that a resource is not listed in, or 
determined to be eligible for listing in, the California Register of 
Historical Resources, not included in a local register of historical 
resources, or not deemed significant pursuant to criteria set forth in 
subdivision (g) of Section 5024.1 shall not preclude a lead agency from 
determining whether the resource may be an historical resource for purposes 
of this section.      

 
 
21085.7.  (a) (1) If an environmental impact report for a project at an airport that 

is owned by a city and county and that is located in another county 
identifies as a proposed mitigation measure the acquisition, enhancement, and 
restoration of salt ponds and the lead agency proposes the payment of funds 
to one or more public agencies to mitigate the impacts of the proposed 
project and the public agency or agencies propose to use those funds to 
acquire, enhance, and restore land, the lead agency shall include in the 
environmental impact report on the proposed project a detailed statement of 
the mitigation measure, including all of the following:  

   (A) An analysis of the relationship between the impacts of the proposed project 
and the benefits of the proposed acquisition, enhancement, and restoration of 
land that the payment of funds would allow.  

   (B) An analysis of the feasibility of the proposed acquisition, enhancement, and 
restoration.  

   (C)  A discussion of the expected impacts of the proposed acquisition, 
enhancement, and restoration.  

   (2) The detailed statement of the mitigation measure shall consist of the 
following:  
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   (A) Information in existence at the time the environmental impact report is 
prepared, including the restoration goals specific to salt ponds as 
identified in the San Francisco Estuary Baylands Ecosystem Goals Report 
published in 1999.  

   (B) Information that is reasonably obtainable, including, but not limited to, a 
hydrodynamic analysis of potential flood impacts, and analyses regarding the 
potential for the following:  

   (i) Changes to the waters and tidal currents of the southern portions of the San 
Francisco Bay.  

   (ii) Potential alterations to the San Francisco Bay floor.  
   (iii) Related impacts on water quality.  
   (3) If, at the time of the publication of the draft environmental impact report, a 

restoration plan has not been adopted by a public agency with jurisdiction to 
carry out the restoration project, the lead agency for the airport project 
need not prepare a detailed restoration plan or analyze the impacts of a 
restoration plan for the lands proposed for acquisition, enhancement, and 
restoration; however, the lead agency shall evaluate a conceptual restoration 
plan, and shall fully evaluate a potentially feasible alternate mitigation 
measure that does not depend on the salt ponds.  

   (b) If the lead agency for the airport project approves the proposed project and 
approves the payment of funds for the acquisition, enhancement, and 
restoration of land as a mitigation measure, it shall make both such 
approvals contingent upon an agreement between the lead agency and the public 
agency or agencies wherein the public agency or agencies agree to use the 
funds solely for the following purposes:  

   (1) The acquisition, enhancement, and restoration of the lands identified by the 
lead agency in its detailed statement of the mitigation measure.  

   (2) The preparation and implementation of a restoration plan that, at a minimum, 
mitigates the significant impact that would be substantially lessened or 
avoided by implementation of the mitigation measure as identified in the 
final environmental impact report certified by the lead agency.  

   (c) The agreement described in subdivision (b) shall identify a feasible 
alternative mitigation measure to be implemented if the restoration of all or 
a portion of the salt ponds proves to be infeasible, as determined by the 
lead agency.  

   (d) Nothing in this section shall be interpreted to assess or assign liability 
with respect to the salt ponds.  

   (e) Funds for the costs of mitigation shall include the costs of the environmental 
reviews conducted by a state agency of the restoration plan prepared by a 
state agency.  

   (f) This section shall only apply to the acquisition, enhancement, and restoration 
of salt ponds located in the southerly portion of the San Francisco Bay.  

   (g) As used in this section, "acquisition, enhancement, and restoration" also 
includes acquisition, enhancement, or restoration.   

   (h) This section shall remain in effect only until January 1, 2008, and as of that 
date is repealed, unless a later enacted statute, that is enacted before 
January 1, 2008, deletes or extends that date.     

 
 
21086.  (a) A public agency may, at any time, request the addition or deletion of a 

class of projects, to the list designated pursuant to Section 21084.  That 
request shall be made in writing to the Office of Planning and Research and 
shall include information supporting the public agency's position that the 
class of projects does, or does not, have a significant effect on the 
environment.  

   (b) The Office of Planning and Research shall review each request and, as soon as 
possible, shall submit its recommendation to the Secretary of the Resources 
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Agency.  Following the receipt of that recommendation, the Secretary of the 
Resources Agency may add or delete the class of projects to the list of 
classes of projects designated pursuant to Section 21084 that are exempt from 
the requirements of this division.  

   (c) The addition or deletion of a class of projects, as provided in this section, 
to the list specified in Section 21084 shall constitute an amendment to the 
guidelines adopted pursuant to Section 21083 and shall be adopted in the 
manner prescribed in Sections 21083 and 21084.     

 
 
21088.  The Secretary of the Resources Agency shall provide for the timely 

distribution to all public agencies of the guidelines and any amendments or 
changes thereto.  In addition, the Secretary of the Resources Agency may 
provide for publication of a bulletin to provide public notice of the 
guidelines, or any amendments or changes thereto, and of the completion of 
environmental impact reports prepared in compliance with this division.      

 
 
21089.  (a) A lead agency may charge and collect a reasonable fee from any person 

proposing a project subject to this division in order to recover the 
estimated costs incurred by the lead agency in preparing a negative 
declaration or an environmental impact report for the project and for 
procedures necessary to comply with this division on the project.  Litigation 
expenses, costs, and fees incurred in actions alleging noncompliance with 
this division under Section 21167 are not recoverable under this section.  

   (b) The Department of Fish and Game may charge and collect filing fees, as 
provided in Section 711.4 of the Fish and Game Code. Notwithstanding Section 
21080.1, a finding required under Section 21081, or any project approved 
under a certified regulatory program authorized pursuant to Section 21080.5 
is not operative, vested, or final until the filing fees required pursuant to 
Section 711.4 of the Fish and Game Code are paid.     

 
 
21090.  (a) An environmental impact report for a redevelopment plan may be a master 

environmental impact report, program environmental impact report, or a 
project environmental impact report.  Any environmental impact report for a 
redevelopment plan shall specify the type of environmental impact report that 
is prepared for the redevelopment plan.  

   (b) If the environmental impact report for a redevelopment plan is a project 
environmental impact report, all public and private activities or 
undertakings pursuant to, or in furtherance of, a redevelopment plan shall be 
deemed to be a single project.  However, further environmental review of any 
public or private activity or undertaking pursuant to, or in furtherance of, 
a redevelopment plan for which a project environmental impact report has been 
certified shall be conducted if any of the events specified in Section 21166 
have occurred.      

 
 
21090.1.  For all purposes of this division, a geothermal exploratory project shall 

be deemed to be separate and distinct from any subsequent geothermal field 
development project as defined in Section 65928.5 of the Government Code.     

 
 
21091.  (a) The public review period for a draft environmental impact report may not 

be less than 30 days. If the draft environmental impact report is submitted 
to the State Clearinghouse for review, the review period shall be at least 45 
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days, and the lead agency shall provide a sufficient number of copies of the 
document to the State Clearinghouse for review and comment by state agencies.   

   (b) The public review period for a proposed negative declaration or proposed 
mitigated negative declaration may not be less than 20 days. If the proposed 
negative declaration or proposed mitigated negative declaration is submitted 
to the State Clearinghouse for review, the review period shall be at least 30 
days, and the lead agency shall provide a sufficient number of copies of the 
document to the State Clearinghouse for review and comment by state agencies.  

   (c) (1) Notwithstanding subdivisions (a) and (b), if a draft environmental impact 
report, proposed negative declaration, or proposed mitigated negative 
declaration is submitted to the State Clearinghouse for review and the period 
of review by the State Clearinghouse is longer than the public review period 
established pursuant to subdivision (a) or (b), whichever is applicable, the 
public review period shall be at least as long as the period of review and 
comment by state agencies as established by the State Clearinghouse.  

   (2) The public review period and the state agency review period may, but are not 
required to, begin and end at the same time. Day one of the state agency 
review period shall be the date that the State Clearinghouse distributes the 
document to state agencies.  

   (3) If the submittal of a CEQA document is determined by the State Clearinghouse 
to be complete, the State Clearinghouse shall distribute the document within 
three working days from the date of receipt. The State Clearinghouse shall 
specify the information that will be required in order to determine the 
completeness of the submittal of a CEQA document.  

   (d) (1) The lead agency shall consider comments it receives on a draft 
environmental impact report, proposed negative declaration, or proposed 
mitigated negative declaration if those comments are received within the 
public review period.  

   (2) (A) With respect to the consideration of comments received on a draft 
environmental impact report, the lead agency shall evaluate comments on 
environmental issues that are received from persons who have reviewed the 
draft and shall prepare a written response pursuant to subparagraph (B). The 
lead agency may also respond to comments that are received after the close of 
the public review period.  

   (B) The written response shall describe the disposition of each significant 
environmental issue that is raised by commenters. The responses shall be 
prepared consistent with Section 15088 of Title 14 of the California Code of 
Regulations, as those regulations existed on June 1, 1993.  

   (3) (A) With respect to the consideration of comments received on a draft 
environmental impact report, proposed negative declaration, proposed 
mitigated negative declaration, or notice pursuant to Section 21080.4, the 
lead agency shall accept comments via e-mail and shall treat e-mail comments 
as equivalent to written comments.  

   (B) Any law or regulation relating to written comments received on a draft 
environmental impact report, proposed negative declaration, proposed 
mitigated negative declaration, or notice received pursuant to Section 
21080.4, shall also apply to e-mail comments received for those reasons.  

   (e) (1) Criteria for shorter review periods by the State Clearinghouse for 
documents that must be submitted to the State Clearinghouse shall be set 
forth in the written guidelines issued by the Office of Planning and Research 
and made available to the public.   

   (2) Those shortened review periods may not be less than 30 days for a draft 
environmental impact report and 20 days for a negative declaration.  

   (3) A request for a shortened review period shall only be made in writing by the 
decisionmaking body of the lead agency to the Office of Planning and 
Research. The decisionmaking body may designate by resolution or ordinance a 
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person authorized to request a shortened review period. A designated person 
shall notify the decisionmaking body of this request.  

   (4) A request approved by the State Clearinghouse shall be consistent with the 
criteria set forth in the written guidelines of the Office of Planning and 
Research.  

   (5) A shortened review period may not be approved by the Office of Planning and 
Research for a proposed project of statewide, regional, or areawide 
environmental significance as determined pursuant to Section 21083.  

   (6) An approval of a shortened review period shall be given prior to, and 
reflected in, the public notice required pursuant to Section 21092.  

   (f) Prior to carrying out or approving a project for which a negative declaration 
has been adopted, the lead agency shall consider the negative declaration 
together with comments that were received and considered pursuant to 
paragraph (1) of subdivision (d).      

 
 
21091.5.  Notwithstanding subdivision (a) of Section 21091, or any other provision of 

this division, the public review period for a draft environmental impact 
report prepared for a proposed project involving the expansion or enlargement 
of a publicly owned airport requiring the acquisition of any tide and 
submerged lands or other lands subject to the public trust for commerce, 
navigation, or fisheries, or any interest therein, shall be not less than 120 
days.      

 
 
21092.  (a) Any lead agency that is preparing an environmental impact report or a 

negative declaration or making a determination pursuant to subdivision (c) of 
Section 21157.1 shall provide public notice of that fact within a reasonable 
period of time prior to certification of the environmental impact report, 
adoption of the negative declaration, or making the determination pursuant to 
subdivision (c) of Section 21157.1.  

   (b) (1) The notice shall specify the period during which comments will be received 
on the draft environmental report or negative declaration, and shall include 
the date, time, and place of any public meetings or hearings on the proposed 
project, a brief description of the proposed project and its location, the 
significant effects on the environment, if any, anticipated as a result of 
the project, and the address where copies of the draft environmental impact 
report or negative declaration, and all documents referenced in the draft 
environmental impact report or negative declaration, are available for 
review.  

   (2) This section shall not be construed in any manner that results in the 
invalidation of an action because of the alleged inadequacy of the notice 
content, provided that there has been substantial compliance with the notice 
content requirements of this section.  

   (3) The notice required by this section shall be given to the last known name and 
address of all organizations and individuals who have previously requested 
notice and shall also be given by at least one of the following procedures:  

   (A) Publication, no fewer times than required by Section 6061 of the Government 
Code, by the public agency in a newspaper of general circulation in the area 
affected by the proposed project.  If more than one area will be affected, 
the notice shall be published in the newspaper of largest circulation from 
among the newspapers of general circulation in those areas.  

   (B) Posting of notice by the lead agency on- and off-site in the area where the 
project is to be located.  

   (C) Direct mailing to the owners and occupants of contiguous property shown on the 
latest equalized assessment roll.  
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   (c) For any project involving the burning of municipal wastes, hazardous waste, or 
refuse-derived fuel, including, but not limited to, tires, meeting the 
qualifications of subdivision (d), notice shall be given to all organizations 
and individuals who have previously requested notice and shall also be given 
by at least the procedures specified in subparagraphs (A), (B), and (C) of 
paragraph (3) of subdivision (b).  In addition, notification shall be given 
by direct mailing to the owners and occupants of property within one-fourth 
of a mile of any parcel or parcels on which is located a project subject to 
this subdivision.  This subdivision does not apply to any project for which 
notice has already been provided as of July 14, 1989, in compliance with this 
section as it existed prior to July 14, 1989.  

   (d) The notice requirements of subdivision (c) apply to both of the following:  
   (1) The construction of a new facility.  
   (2) The expansion of an existing facility which burns hazardous waste which would 

increase its permitted capacity by more than 10 percent.  For purposes of 
this paragraph, the amount of expansion of an existing facility shall be 
calculated by comparing the proposed facility capacity with whichever of the 
following is applicable:  

   (A) The facility capacity approved in the facility's hazardous waste facilities 
permit pursuant to Section 25200 of the Health and Safety Code or its grant 
of interim status pursuant to Section 25200.5 of the Health and Safety Code, 
or the facility capacity authorized in any state or local agency permit 
allowing the construction or operation of a facility for the burning of 
hazardous waste, granted before January 1, 1990.  

   (B) The facility capacity authorized in the facility's original hazardous waste 
facilities permit, grant of interim status, or any state or local agency 
permit allowing the construction or operation of a facility for the burning 
of hazardous waste, granted on or after January 1, 1990.  

   (e) The notice requirements specified in subdivision (b) or (c) shall not preclude 
a public agency from providing additional notice by other means if the agency 
so desires, or from providing the public notice required by this section at 
the same time and in the same manner as public notice otherwise required by 
law for the project.       

 
 
21092.1.  When significant new information is added to an environmental impact report 

after notice has been given pursuant to Section 21092 and consultation has 
occurred pursuant to Sections 21104 and 21153, but prior to certification, 
the public agency shall give notice again pursuant to Section 21092, and 
consult again pursuant to Sections 21104 and 21153 before certifying the 
environmental impact report.      

 
 
21092.2.  The notices required pursuant to Sections 21080.4, 21083.9, 21092, 21108, 

and 21152 shall be mailed to  every person who has filed a written request 
for notices with either the clerk of the governing body or, if there is no 
governing body, the director of the agency.  If the agency offers to provide 
the notices by e-mail, upon filing a written request for notices, a person 
may request that the notices be provided to him or her by e-mail.  The 
request may also be filed with any other person designated by the governing 
body or director to receive these requests.  The agency may require requests 
for notices to be annually renewed.  The public agency may charge a fee, 
except to other public agencies, that is reasonably related to the costs of 
providing this service.  This section may not be construed in any manner that 
results in the invalidation of an action because of the failure of a person 
to receive a requested notice, provided that there has been substantial 
compliance with the requirements of this section.     
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21092.3.  The notices required pursuant to Sections 21080.4 and 21092 for an 

environmental impact report shall be posted in the office of the county clerk 
of each county in which the project will be located and shall remain posted 
for a period of 30 days.  The notice required pursuant to Section 21092 for a 
negative declaration shall be so posted for a period of 20 days, unless 
otherwise required by law to be posted for 30 days.  The county clerk shall 
post the notices within 24 hours of receipt.      

 
 
21092.4.  (a) For a project of statewide, regional, or areawide significance, the 

lead agency shall consult with transportation planning agencies and public 
agencies which have transportation facilities within their jurisdictions 
which could be affected by the project.  Consultation shall be conducted in 
the same manner as for responsible agencies pursuant to this division, and 
shall be for the purpose of the lead agency obtaining information concerning 
the project's effect on major local arterials, public transit, freeways, 
highways, and rail transit service within the jurisdiction of a 
transportation planning agency or a public agency which is consulted by the 
lead agency.  A transportation planning agency or public agency which 
provides information to the lead agency shall be notified of, and provided 
with copies of, environmental documents pertaining to the project.  

   (b) As used in this section, "transportation facilities" includes major local 
arterials and public transit within five miles of the project site and 
freeways, highways, and rail transit service within 10 miles of the project 
site.     

 
 
21092.5.  (a) At least 10 days prior to certifying an environmental impact report, 

the lead agency shall provide a written proposed response to a public agency 
on comments made by that agency which conform with the requirements of this 
division.  Proposed responses shall conform with the legal standards 
established for responses to comments on draft environmental impact reports.  
Copies of responses or the environmental document in which they are 
contained, prepared in conformance with other requirements of this division 
and the guidelines adopted pursuant to Section 21083, may be used to meet the 
requirements imposed by this section.  

   (b) The lead agency shall notify any public agency which comments on a negative 
declaration, of the public hearing or hearings, if any, on the project for 
which the negative declaration was prepared.  If notice to the commenting 
public agency is provided pursuant to Section 21092, the notice shall satisfy 
the requirement of this subdivision.  

   (c) Nothing in this section requires the lead agency to respond to comments not 
received within the comment periods specified in this division, to reopen 
comment periods, or to delay acting on a negative declaration or 
environmental impact report.      

 
 
21092.6.  (a) The lead agency shall consult the lists compiled pursuant to Section 

65962.5 of the Government Code to determine whether the project and any 
alternatives are located on a site which is included on any list.  The lead 
agency shall indicate whether a site is on any  list not already identified 
by the applicant.  The lead agency shall specify the list and include the 
information in the statement required pursuant to subdivision (f) of Section 
65962.5 of the Government Code, in the notice required pursuant to Section 
21080.4, a negative declaration, and a draft environmental impact report.  
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The requirement in this section to specify any list shall not be construed to 
limit compliance with this division.  

   (b) If a project or any alternatives are located on a site which is included on 
any of the lists compiled pursuant to Section 65962.5 of the Government Code 
and the lead agency did not accurately specify or did not specify any list 
pursuant to subdivision (a), the California Environmental Protection Agency 
shall notify the lead agency specifying any list with the site when it 
receives notice pursuant to Section 21080.4, a negative declaration, and a 
draft environmental impact report.  The California Environmental Protection 
Agency shall not be liable for failure to notify the lead agency pursuant to 
this subdivision.  

   (c) This section applies only to projects for which applications have not been 
deemed complete pursuant to Section 65943 of the Government Code on or before 
January 1, 1992.      

 
 
21093.  (a) The Legislature finds and declares that tiering of environmental impact 

reports will promote construction of needed housing and other development 
projects by (1) streamlining regulatory procedures, (2) avoiding repetitive 
discussions of the same issues in successive environmental impact reports, 
and (3) ensuring that environmental impact reports prepared for later 
projects which are consistent with a previously approved policy, plan, 
program, or ordinance concentrate upon environmental effects which may be 
mitigated or avoided in connection with the decision on each later project.  
The Legislature further finds and declares that tiering is appropriate when 
it helps a public agency to focus upon the issues ripe for decision at each 
level of environmental review and in order to exclude duplicative analysis of 
environmental effects examined in previous environmental impact reports.  

   (b) To achieve this purpose, environmental impact reports shall be tiered whenever 
feasible, as determined by the lead agency.      

 
 
21094.  (a) Where a prior environmental impact report has been prepared and certified 

for a program, plan, policy, or ordinance, the lead agency for a later 
project that meets the requirements of this section shall examine significant 
effects of the later project upon the environment by using a tiered 
environmental impact report, except that the report on the later project need 
not examine those effects which the lead agency determines were either (1) 
mitigated or avoided pursuant to paragraph (1) of subdivision (a) of Section 
21081 as a result of the prior environmental impact report, or (2) examined 
at a sufficient level of detail in the prior environmental impact report to 
enable those effects to be mitigated or avoided by site specific revisions, 
the imposition of conditions, or by other means in connection with the 
approval of the later project.  

   (b) This section applies only to a later project which the lead agency determines 
(1) is consistent with the program, plan, policy, or ordinance for which an 
environmental impact report has been prepared and certified, (2) is 
consistent with applicable local land use plans and zoning of the city, 
county, or city and county in which the later project would be located, and 
(3) is not subject to Section 21166.  

   (c) For purposes of compliance with this section, an initial study shall be 
prepared to assist the lead agency in making the determinations required by 
this section.  The initial study shall analyze whether the later project may 
cause significant effects on the environment that were not examined in the 
prior environmental impact report.  

   (d) All public agencies which propose to carry out or approve the later project 
may utilize the prior environmental impact report and the environmental 
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impact report on the later project to fulfill the requirements of Section 
21081.  

   (e) When tiering is used pursuant to this section, an environmental impact report 
prepared for a later project shall refer to the prior environmental impact  
report and state where a copy of the prior environmental impact report may be 
examined.      

 
 
21095.  (a) The Resources Agency, in consultation with the Office of Planning and 

Research, shall develop an amendment to Appendix G of the state guidelines, 
for adoption pursuant to Section 21083, to provide lead agencies an optional 
methodology to ensure that significant effects on the environment of 
agricultural land conversions are quantitatively and consistently considered 
in the environmental review process.  

   (b) The Department of Conservation, in consultation with the United States 
Department of Agriculture pursuant to Section 658.6 of Title 7 of the Code of 
Federal Regulations, and in consultation with the Resources Agency and the 
Office of Planning and Research, shall develop a state model land evaluation 
and site assessment system, contingent upon the availability of funding from 
non-General Fund sources.  The department shall seek funding for that purpose 
from non-General Fund sources, including, but not limited to, the United 
States Department of Agriculture.  

   (c) In lieu of developing an amendment to Appendix G of the state guidelines 
pursuant to subdivision (a), the Resources Agency may adopt the state model 
land evaluation and site assessment system developed pursuant to subdivision 
(b) as that amendment to Appendix G.     

 
 
21096.  (a) If a lead agency prepares an environmental impact report for a project 

situated within airport land use compatibility plan boundaries, or, if an 
airport land use compatibility plan has not been adopted, for a project 
within two nautical miles of a public airport or public use airport, the 
Airport Land Use Planning Handbook published by the Division of Aeronautics 
of the Department of Transportation, in compliance with Section 21674.5 of 
the Public Utilities Code and other documents, shall be utilized as technical 
resources to assist in the preparation of the environmental impact report as 
the report relates to airport-related safety hazards and noise problems.  

   (b) A lead agency shall not adopt a negative declaration for a project described 
in subdivision (a) unless the lead agency considers whether the project will 
result in a safety hazard or noise problem for persons using the airport or 
for persons residing or working in the project area.      

 
 
21098.  (a) For the purposes of this section, the following terms have the following 

meanings:  
   (1) "Low-level flight path" includes any flight path for any aircraft owned, 

maintained, or that is under the jurisdiction of the United States Department 
of Defense that flies lower than 1,500 feet above ground level, as indicated 
in the United States Department of Defense Flight Information Publication, 
"Area Planning Military Training Routes:  North and South America (AP/1B)" 
published by the United States National Imagery and Mapping Agency.  

   (2) "Military impact zone" includes any area, including airspace, that meets both 
of the following criteria:  

   (A) Is within two miles of a military installation, including, but not limited to, 
any base, military airport, camp, post, station, yard, center, homeport 
facility for a ship, or any other military activity center that is under the 
jurisdiction of the United States Department of Defense.  
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   (B) Covers greater than 500 acres of unincorporated land, or greater than 100 
acres of city incorporated land.  

   (3) "Military service" means any branch of the United States Armed Forces.  
   (4) "Special use airspace" means the land area underlying the airspace that is 

designated for training, research, development, or evaluation for a military 
service, as that land area is established by the United States Department of 
Defense Flight Information Publication, "Area Planning:  Special Use 
Airspace:  North and South America (AP/1A)" published by the United States 
National Imagery and Mapping Agency.  

   (b) If the United States Department of Defense or a military service notifies a 
lead agency of the contact office and address for the military service and 
the specific boundaries of a low-level flight path, military impact zone, or 
special use airspace, the lead agency shall submit notices, as required 
pursuant to Sections 21080.4 and 21092, to the military service if the 
project is within those boundaries and any of the following apply:  

   (1) The project includes a general plan amendment.  
   (2) The project is of statewide, regional, or areawide significance.  
   (3) The project is required to be referred to the airport land use commission, or 

appropriately designated body, pursuant to Article 3.5 (commencing with 
Section 21670) of Chapter 4 of Part 1 of Division 9 of the Public Utilities 
Code.  

   (c) The requirement to submit notices imposed by this section does not apply to 
any of the following:  

   (1) Response actions taken pursuant to Chapter 6.8 (commencing with Section 25300) 
of Division 20 of the Health and Safety Code.  

   (2) Response actions taken pursuant to Chapter 6.85 (commencing with Section 
25396) of Division 20 of the Health and Safety Code.  

   (3) Sites subject to corrective action orders issued pursuant to Section 25187 of 
the Health and Safety Code.  

   (d) (1) The effect or potential effect that a project may have on military 
activities does not itself constitute an adverse effect on the environment 
for the purposes of this division.   

   (2) Notwithstanding paragraph (1), a project's impact on military activities may 
cause, or be associated with, adverse effects on the environment that are 
subject to the requirements of this division, including, but not limited to, 
Section 21081.    

 
 
21100.  (a) All lead agencies shall prepare, or cause to be prepared by contract, and 

certify the completion of, an environmental impact report on any project 
which they propose to carry out or approve that may have a significant effect 
on the environment.  Whenever feasible, a standard format shall be used for 
environmental impact reports.  

   (b) The environmental impact report shall include a detailed statement setting 
forth all of the following:  

   (1) All significant effects on the environment of the proposed project.  
   (2) In a separate section:  
   (A) Any significant effect on the environment that cannot be avoided if the 

project is implemented.  
   (B) Any significant effect on the environment that would be irreversible if the 

project is implemented.  
   (3) Mitigation measures proposed to minimize significant effects on the 

environment, including, but not limited to, measures to reduce the wasteful, 
inefficient, and unnecessary consumption of energy.  

   (4) Alternatives to the proposed project.  
   (5) The growth-inducing impact of the proposed project.  
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   (c) The report shall also contain a statement briefly indicating the reasons for 
determining that various effects on the environment of a project are not 
significant and consequently have not been discussed in detail in the 
environmental impact report.  

   (d) For purposes of this section, any significant effect on the environment shall 
be limited to substantial, or potentially substantial, adverse changes in 
physical conditions which exist within the area as defined in Section 
21060.5.  

   (e) Previously approved land use documents, including, but not limited to, general 
plans, specific plans, and local coastal plans, may be used in cumulative 
impact analysis.      

 
 
21100.1.  The information described in subparagraph (B) of paragraph (2) of 

subdivision (b) of Section 21100 shall be required only in environmental 
impact reports prepared in connection with the following:  

   (a) The adoption, amendment, or enactment of a plan, policy, or ordinance of a 
public agency.  

   (b) The adoption by a local agency formation commission of a resolution making 
determinations.  

   (c) A project which will be subject to the requirement for preparing an 
environmental impact statement pursuant to the requirements of the National 
Environmental Policy Act of 1969.      

 
 
21100.2.  (a) (1) For projects described in subdivision (c) of Section 21065, each 

state agency shall establish, by resolution or order, time limits that do not 
exceed the following:  

   (A) One year for completing and certifying environmental impact reports.  
   (B) One hundred eighty days for completing and adopting negative declarations.  
   (2) The time limits specified in paragraph (1) shall apply only to those 

circumstances in which the state agency is the lead agency for a project.  
These resolutions or orders may establish different time limits for different 
types or classes of projects, but all limits shall be measured from the date 
on which an application requesting approval of the project is received and 
accepted as complete by the state agency.  

   (3) No application for a project may be deemed incomplete for lack of a waiver of 
time periods prescribed in state regulations.  

   (4) The resolutions or orders required by this section may provide for a 
reasonable extension of the time period in the event that compelling 
circumstances justify additional time and the project applicant consents 
thereto.  

   (b) If a draft environmental impact report, environmental impact report, or 
focused environmental impact report is prepared under a contract to a state 
agency, the contract shall be executed within 45 days from the date on which 
the state agency sends a notice of preparation pursuant to Section 21080.4.  
The state agency may take longer to execute the contract if the project 
applicant and the state agency mutually agree to an extension of the time 
limit provided by this subdivision.      

 
 
21101.  In regard to any proposed federal project in this state which may have a 

significant effect on the environment and on which the state officially 
comments, the state officials responsible for such comments shall include in 
their report a detailed statement setting forth the matters specified in 
Section 21100 prior to transmitting the comments of the state to the federal 
government.  No report shall be transmitted to the federal government unless 
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it includes such a detailed statement as to the matters specified in Section 
21100.     

 
 
21102.  No state agency, board, or commission shall request funds, nor shall any 

state agency, board, or commission which authorizes expenditures of funds, 
other than funds appropriated in the Budget Act, authorize funds for 
expenditure for any project, other than a project involving only feasibility 
or planning studies for possible future actions which the agency, board, or 
commission has not approved, adopted or funded, which may have a significant 
effect on the environment unless such request or authorization is accompanied 
by an environmental impact report.    Feasibility and planning studies 
exempted by this section from the preparation of an environmental impact 
report shall nevertheless include consideration of environmental factors.      

 
 
21104.  (a) Prior to completing an environmental impact report, the state lead agency 

shall consult with, and obtain comments from, each responsible agency, 
trustee agency, any public agency  that has jurisdiction by law with respect 
to the project, and any city or county that borders on a city or county 
within which the project is located unless otherwise designated annually by 
agreement between the state lead agency and the city or county, and may 
consult with any person who has special expertise with respect to any 
environmental impact involved.  In the case of a project described in 
subdivision (c) of Section 21065, the state lead agency shall, upon the 
request of  the applicant, provide for early consultation to identify the 
range of actions, alternatives, mitigation measures, and significant effects 
to be analyzed in depth in the environmental impact report. The state lead 
agency may consult with persons identified by the applicant  who the 
applicant believes will be concerned with the environmental effects of the 
project and may consult with members of the public who have made a written 
request to be consulted on the project.  A request by the applicant for early 
consultation shall be made not later than 30 days after the determination 
required by Section 21080.1 with respect to the project.  

   (b) The state lead agency shall consult with, and obtain comments from, the State 
Air Resources Board in preparing an environmental impact report on a highway 
or freeway project, as to the air pollution impact of the potential vehicular 
use of the highway or freeway.  

   (c) A responsible agency or other public agency shall only make substantive 
comments regarding those activities involved in a project that are within an 
area of expertise of the agency or  that are required to be carried out or 
approved by the agency.  Those comments shall be supported by specific 
documentation.      

 
 
21104.2.  The state lead agency shall consult with, and obtain written findings from, 

the Department of Fish and Game in preparing an environmental impact report 
on a project, as to the impact of the project on the continued existence of 
any endangered species or threatened species pursuant to Article 4 
(commencing with Section 2090) of Chapter 1.5 of Division 3 of the Fish and 
Game Code.      

 
 
21105.  The state lead agency shall include the environmental impact report as a part 

of the regular project report used in the existing review and budgetary 
process.  It shall be available to the Legislature.  It shall also be 
available for inspection by any member of the general public, who may secure 
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a copy thereof by paying for the actual cost of such a copy.  It shall be 
filed by the state lead agency with the appropriate local planning agency of 
any city, county, or city and county which will be affected by the project.      

 
 
21106.  All state agencies, boards, and commissions shall request in their budgets 

the funds necessary to protect the environment in relation to problems caused 
by their activities.      

 
 
21108.  (a) Whenever a state agency approves or determines to carry out a project 

that is subject to this division, the state agency shall file notice of that 
approval or that determination with the Office of Planning and Research.  The 
notice shall indicate the determination of the state agency whether the 
project will, or will not, have a significant effect on the environment and 
shall indicate whether an environmental impact report has been prepared 
pursuant to this division.  

   (b) Whenever a state agency determines that a project is not subject to this 
division pursuant to subdivision (b) of Section 21080 or Section 21172, and 
the state agency approves or determines to carry out the project, the state 
agency or the person specified in subdivision (b) or (c) of Section 21065 may 
file notice of the determination with the Office of Planning and Research.  
Any notice filed pursuant to this subdivision by a person specified in 
subdivision (b) or (c) of Section 21065 shall have a certificate of 
determination attached to it issued by the state agency responsible for 
making the determination that the project is not subject to this division 
pursuant to subdivision (b) of Section 21080 or pursuant to Section 21172.  
The certificate of determination may be in the form of a certified copy of an 
existing document or record of the state agency.  

   (c) All notices filed pursuant to this section shall be available for public 
inspection, and a list of these notices shall be posted on a weekly basis in 
the Office of Planning and Research.  Each list shall remain posted for a 
period of 30 days.  The Office of Planning and Research shall retain each 
notice for not less than 12 months.       

 
 
21150.  State agencies, boards, and commissions, responsible for allocating state or 

federal funds on a project-by-project basis to local agencies for any project 
which may have a significant effect on the environment, shall require from 
the responsible local governmental agency a detailed statement setting forth 
the matters specified in Section 21100 prior to the allocation of any funds 
other than funds solely for projects involving only feasibility or planning 
studies for possible future actions which the agency, board, or commission 
has not approved, adopted, or funded.      

 
 
21151.  (a) All local agencies shall prepare, or cause to be prepared by contract, 

and certify the completion of, an environmental impact report on any project 
that they intend to carry out or approve which may have a significant effect 
on the environment.  When a report is required by Section 65402 of the 
Government Code, the environmental impact report may be submitted as a part 
of that report.  

   (b) For purposes of this section, any significant effect on the environment shall 
be limited to substantial, or potentially substantial, adverse changes in 
physical conditions which exist within the area as defined in Section 
21060.5.  
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   (c) If a nonelected decisionmaking body of a local lead agency certifies an 
environmental impact report, approves a negative declaration or mitigated 
negative declaration, or determines that a project is not subject to this 
division, that certification, approval, or determination may be appealed to 
the agency's elected decisionmaking body, if any.      

 
 
21151.1.  (a) Notwithstanding paragraph (6) of subdivision (b) of Section 21080, or 

Section 21080.5 or 21084, or any other provision of law, except as provided 
in this section, a lead agency shall prepare or cause to be prepared by 
contract, and certify the completion of, an environmental impact report or, 
if appropriate, a modification, addendum, or supplement to an existing 
environmental impact report, for any project involving any of the following:  

   (1) (A) The burning of municipal wastes, hazardous waste, or refuse-derived fuel, 
including, but not limited to, tires, if the project is either of the 
following:  

   (i) The construction of a new facility.  
   (ii) The expansion of an existing facility that burns hazardous waste that would 

increase its permitted capacity by more than 10 percent.  
   (B) This paragraph does not apply to any project exclusively burning hazardous 

waste, for which a final determination under Section 21080.1 has been made 
prior to July 14, 1989.  

   (2) The initial issuance of a hazardous waste facilities permit to a land disposal 
facility, as defined in subdivision (d) of Section 25199.1 of the Health and 
Safety Code.  

   (3) The initial issuance of a hazardous waste facilities permit pursuant to 
Section 25200 of the Health and Safety Code to an offsite large treatment 
facility, as defined pursuant to subdivision (d) of Section 25205.1 of the 
Health and Safety Code.  

   (4) A base reuse plan as defined in Section 21083.8 or 21083.8.1. The Legislature 
hereby finds that no reimbursement is required pursuant to Section 6 of 
Article XIIIB of the California Constitution for an environmental impact 
report for a base reuse plan if an environmental impact report is otherwise 
required for that base reuse plan pursuant to any other provision of this 
division.  

   (b) For purposes of clause (ii) of subparagraph (A) of subparagraph (B) of 
paragraph (1) of subdivision (a), the amount of expansion of an existing 
facility shall be calculated by comparing the proposed facility capacity with 
whichever of the following is applicable:  

   (1) The facility capacity authorized in the facility's hazardous waste facilities 
permit pursuant to Section 25200 of the Health and Safety Code or its grant 
of interim status pursuant to Section 25200.5 of the Health and Safety Code, 
or the facility capacity authorized in any state or local agency permit 
allowing the construction or operation of a facility for the burning of 
hazardous waste, granted before January 1, 1990.  

   (2) The facility capacity authorized in the facility's original hazardous waste 
facilities permit, grant of interim status, or any state or local agency 
permit allowing the construction or operation of a facility for the burning 
of hazardous waste, granted on or after January 1, 1990.  

   (c) For purposes of paragraphs (2) and (3) of subdivision (a), the initial 
issuance of a hazardous waste facilities permit does not include the issuance 
of a closure or postclosure permit pursuant to Chapter 6.5 (commencing with 
Section 25100) of Division 20 of the Health and Safety Code.  

   (d) Paragraph (1) of subdivision (a) does not apply to any project that does any 
of the following:  

   (1) Exclusively burns digester gas produced from manure or any other solid or 
semisolid animal waste.  
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   (2) Exclusively burns methane gas produced from a disposal site, as defined in 
Section 40122, that is used only for the disposal of solid waste, as defined 
in Section 40191.  

   (3) Exclusively burns forest, agricultural, wood, or other biomass wastes.  
   (4) Exclusively burns hazardous waste in an incineration unit that is 

transportable and that is either at a site for not longer than three years or 
is part of a remedial or removal action.  For purposes of this paragraph, 
"transportable" means any equipment that performs a "treatment" as defined in 
Section 66216 of Title 22 of the California Code of Regulations, and that is 
transported on a vehicle as defined in Section 66230 of Title 22 of the 
California Code of Regulations.  

   (5) Exclusively burns refinery waste in a flare on the site of generation.  
   (6) Exclusively burns in a flare methane gas produced at a municipal sewage 

treatment plant.  
   (7) Exclusively burns hazardous waste, or exclusively burns hazardous waste as a 

supplemental fuel, as part of a research, development, or demonstration 
project that, consistent with federal regulations implementing the Resource 
Conservation and Recovery Act of 1976, as amended (42 U.S.C. Sec.  6901 et 
seq.), has been determined to be innovative and experimental by the 
Department of Toxic Substances Control and that is limited in type and 
quantity of waste to that necessary to determine the efficacy and performance 
capabilities of the technology or process; provided, however, that any 
facility that operated as a research, development, or demonstration project 
and for which an application is thereafter submitted for a hazardous waste 
facility permit for operation other than as a research, development, or 
demonstration project shall be considered a new facility for the burning of 
hazardous waste and shall be subject to subdivision (a) of Section 21151.1.  

   (8) Exclusively burns soils contaminated only with petroleum fuels or the vapors 
from these soils.  

   (9) Exclusively treats less than 3,000 pounds of hazardous waste per day in a 
thermal processing unit operated in the absence of open flame, and submits a 
worst-case health risk assessment of the technology to the Department of 
Toxic Substances Control for review and distribution to the interested 
public.  This assessment shall be prepared in accordance with guidelines set 
forth in the Air Toxics Assessment Manual of the California Air Pollution 
Control Officers Association.  

   (10) Exclusively burns less than 1,200 pounds per day of medical waste, as defined 
in Section 117690 of the Health and Safety Code, on hospital sites.  

   (11) Exclusively burns chemicals and fuels as part of firefighter training.  
   (12) Exclusively conducts open burns of explosives subject to the requirements of 

the air pollution control district or air quality management district and in 
compliance with OSHA and Cal-OSHA regulations.  

   (13) Exclusively conducts onsite burning of less than 3,000 pounds per day of 
fumes directly from a manufacturing or commercial process.  

   (14) Exclusively conducts onsite burning of hazardous waste in an industrial 
furnace that recovers hydrogen chloride from the flue gas if the hydrogen 
chloride is subsequently sold, distributed in commerce, or used in a 
manufacturing process at the site where the hydrogen chloride is recovered, 
and the burning is in compliance with the requirements of the air pollution 
control district or air quality management district and the Department of 
Toxic Substances Control.  

   (e) Paragraph (1) of subdivision (a) does not apply to any project for which the 
State Energy Resources Conservation and Development Commission has assumed 
jurisdiction under Chapter 6 (commencing with Section 25500) of Division 15.  

   (f) Paragraphs (2) and (3) of subdivision (a) shall not apply if the facility only 
manages hazardous waste that is identified or listed pursuant to Section 
25140 or 25141 on or after January 1, 1992, but not before that date, or only 
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conducts activities that are regulated pursuant to Chapter 6.5 (commencing 
with Section 25100) of Division 20 of the Health and Safety Code on or after 
January 1, 1992, but not before that date.  

   (g) This section does not exempt any project from any other requirement of this 
division.  

   (h) For purposes of this section, offsite facility means a facility that serves 
more than one generator of hazardous waste.       

 
 
21151.2.  To promote the safety of pupils and comprehensive community planning the 

governing board of each school district before acquiring title to property 
for a new school site or for an addition to a present school site, shall give 
the planning commission having jurisdiction notice in writing of the proposed 
acquisition.  The planning commission shall investigate the proposed site and 
within 30 days after receipt of the notice shall submit to the governing 
board a written report of the investigation and its recommendations 
concerning acquisition of the site.    The governing board shall not acquire 
title to the property until the report of the planning commission has been 
received.  If the report does not favor the acquisition of the property for a 
school site, or for an addition to a present school site, the governing board 
of the school district shall not acquire title to the property until 30 days 
after the commission's report is received.       

 
 
21151.4.  An environmental impact report shall not be certified and a negative 

declaration shall not be approved for any project involving the construction 
or alteration of a facility within 1/4 of a mile of a school that might 
reasonably be anticipated to emit hazardous air emissions, or that would 
handle an extremely hazardous substance or a mixture containing extremely 
hazardous substances in a quantity equal to or greater than the state 
threshold quantity specified pursuant to subdivision (j) of Section 25532 of 
the Health and Safety Code, that may pose a health or safety hazard to 
persons who would attend or would be employed at the school, unless both of 
the following occur:  

   (a) The lead agency preparing the environmental impact report or negative 
declaration has consulted with the school district having jurisdiction 
regarding the potential impact of the project on the school.  

   (b) The school district has been given written notification of the project not 
less than 30 days prior to the proposed certification of the environmental 
impact report or approval of the negative declaration.     

 
 
21151.5.  (a) (1) For projects described in subdivision (c) of Section 21065, each 

local agency shall establish, by ordinance or resolution, time limits that do 
not exceed the following:  

   (A) One year for completing and certifying environmental impact reports.  
   (B) One hundred eighty days for completing and adopting negative declarations.  
   (2) The time limits specified in paragraph (1) shall apply only to those 

circumstances in which the local agency is the lead agency for a project.  
These ordinances or resolutions may establish different time limits for 
different types or classes of projects and different types of environmental 
impact reports, but all limits shall be measured from the date on which an 
application requesting approval of the project is received and accepted as 
complete by the local agency.  

   (3) No application for a project may be deemed incomplete for lack of a waiver of 
time periods prescribed by local ordinance or resolution.  
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   (4) The ordinances or resolutions required by this section may provide for a 
reasonable extension of the time period in the event that compelling 
circumstances justify additional time and the project applicant consents 
thereto.  

   (b) If a draft environmental impact report, environmental impact report, or 
focused environmental impact report is prepared under a contract to a local 
agency, the contract shall be executed within 45 days from the date on which 
the local agency sends a notice of preparation pursuant to Section 21080.4.  
The local agency may take longer to execute the contract  if the project 
applicant and the local agency mutually agree to an extension of the time 
limit provided by this subdivision.      

 
 
21151.7.  Notwithstanding any other provision of law, a lead agency shall prepare or 

cause to be prepared by contract, and certify the completion of, an 
environmental impact report for any open-pit mining operation that is subject 
to the permit requirements or reclamation plan requirements of the Surface 
Mining and Reclamation Act of 1975 (Chapter 9 (commencing with Section 2710) 
of Division 2) and utilizes a cyanide heap-leaching process for the purpose 
of producing gold or   other metallic minerals.      

 
 
21151.8.  (a) An environmental impact report or negative declaration may not be 

approved for any project involving the purchase of a schoolsite or the 
construction of a new elementary or secondary school by a school district 
unless all of the following occur:  

   (1) The environmental impact report or negative declaration includes information 
that is needed to determine if the property proposed to be purchased, or to 
be constructed upon, is any of the following:  

   (A) The site of a current or former hazardous waste disposal site or solid waste 
disposal site and, if so, whether the wastes have been removed.  

   (B) A hazardous substance release site identified by the Department of Toxic 
Substances Control in a current list adopted pursuant to Section 25356 of the 
Health and Safety Code for removal or remedial action pursuant to Chapter 6.8 
(commencing with Section 25300) of Division 20 of the Health and Safety Code.  

   (C) A site that contains one or more pipelines, situated underground or 
aboveground, that carries hazardous substances, acutely hazardous materials, 
or hazardous wastes, unless the pipeline is a natural gas line that is used 
only to supply natural gas to that school or neighborhood, or other nearby 
schools.  

   (D) A site that is within 500 feet of the edge of the closest traffic lane of a 
freeway or other busy traffic corridor.  

   (2) The school district, as the lead agency, in preparing the environmental impact 
report or negative declaration has notified in writing and consulted with the 
administering agency in which the proposed schoolsite is located, pursuant to 
Section 2735.3 of Title 19 of the California Code of Regulations, and with 
any air pollution control district or air quality management district having 
jurisdiction in the area, to identify both permitted and nonpermitted 
facilities within that district's authority, including, but not limited to, 
freeways and busy traffic corridors, large agricultural operations, and 
railyards, within one-fourth of a mile of the proposed schoolsite, that might 
reasonably be anticipated to emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances, or waste.  The notification by the 
school district, as the lead agency, shall include a list of the locations 
for which information is sought.  

   (3) The governing board of the school district makes one of the following written 
findings:  
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   (A) Consultation identified no facilities of this type or other significant 
pollution sources specified in paragraph (2).  

   (B) The facilities or other pollution sources specified in paragraph (2) exist, 
but one of the following conditions applies:  

   (i) The health risks from the facilities or other pollution sources do not and 
will not constitute an actual or potential endangerment of public health to 
persons who would attend or be employed at the proposed school.  

   (ii) Corrective measures required under an existing order by another agency having 
jurisdiction over the facilities or other pollution sources will, before the 
school is occupied, result in the mitigation of all chronic or accidental 
hazardous air emissions to levels that do not constitute an actual or 
potential endangerment of public health to persons who would attend or be 
employed at the proposed school.  If the governing board makes  a finding 
pursuant to this clause, it shall also make a subsequent finding, prior to 
occupancy of the school, that the emissions have been so mitigated.  

   (iii) For a schoolsite with a boundary that is within 500 feet of the edge of the 
closest traffic lane of a freeway or other busy traffic corridor, the 
governing board of the school district determines, through analysis pursuant 
to paragraph (2) of subdivision (b) of Section 44360 of the Health and Safety 
Code, based on appropriate air dispersion modeling, and after considering any 
potential mitigation measures, that the air quality at the proposed site is 
such that neither short-term nor long-term exposure poses significant health 
risks to pupils.  

   (C) The facilities or other pollution sources specified in paragraph (2) exist, 
but conditions in clause (i), (ii) or (iii) of subparagraph (B) cannot be 
met, and the school district is unable to locate an alternative site that is 
suitable due to a severe shortage of sites that meet the requirements in 
subdivision (a) of Section 17213 of the Education Code.  If the governing 
board makes this finding, the governing board shall adopt a statement of 
Overriding Considerations pursuant to Section 15093 of Title 14 of the 
California Code of Regulations.  

   (4) Each administering agency, air pollution control district, or air quality 
management district receiving written notification from a lead agency to 
identify facilities pursuant to paragraph (2) shall provide the requested 
information and provide a written response to the lead agency within 30 days 
of receiving the notification.  The environmental impact report or negative 
declaration shall be conclusively presumed to comply with this section as to 
the area of responsibility of any agency that does not respond within 30 
days.  

   (b) If a school district, as a lead agency, has carried out the consultation 
required by paragraph (2) of subdivision (a), the environmental impact report 
or the negative declaration shall be conclusively presumed to comply with 
this section, notwithstanding any failure of the consultation to identify an 
existing facility or other pollution source specified in paragraph (2) of 
subdivision (a).   

   (c) As used in this section and Section 21151.4, the following definitions shall 
apply:  

   (1) "Hazardous substance" means any substance defined in Section 25316 of the 
Health and Safety Code.  

   (2) "Acutely hazardous material" means any material defined pursuant to 
subdivision (a) of Section 25532 of the Health and Safety Code.  

   (3) "Hazardous waste" means any waste defined in Section 25117 of the Health and 
Safety Code.  

   (4) "Hazardous waste disposal site" means any site defined in Section 25114 of the 
Health and Safety Code.  

   (5) "Hazardous air emissions" means emissions into the ambient air of air 
contaminants that  have been identified as a toxic air contaminant by the 
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State Air Resources Board or by the air pollution control officer for the 
jurisdiction in which the project is located.   As determined by the air 
pollution control officer, hazardous air emissions also means emissions into 
the ambient air from any substances identified in subdivisions (a) to (f), 
inclusive, of Section 44321 of the Health and Safety Code.  

   (6) "Administering agency" means an agency designated pursuant to Section 25502 of 
the Health and Safety Code.  

   (7) "Handle" means handle as defined in Article 1 (commencing with Section 25500) 
of Chapter 6.95 of Division 20 of the Health and Safety Code.  

   (8) "Facilities" means any source with a potential to use, generate, emit or 
discharge hazardous air pollutants, including, but not limited to, pollutants 
that meet the definition of a hazardous substance, and whose process or 
operation is identified as an emission source pursuant to the most recent 
list of source categories published by the California Air Resources Board.  

   (9) "Freeway or other busy traffic corridors" means those roadways that, on an 
average day, have traffic in excess of 50,000 vehicles in a rural area, as 
defined in Section 50101 of the Health and Safety Code, and 100,000 vehicles 
in an urban area, as defined in Section 50104.7 of the Health and Safety 
Code.      

 
 
21151.9.  Whenever a city or county determines that a project, as defined in Section 

10912 of the Water Code, is subject to this division, it shall comply with 
Part 2.10 (commencing with Section 10910) of Division 6 of the Water Code.     

 
 
21151.10.  (a) If an environmental impact report is prepared for a project at an 

airport that is owned by a city and county and that is located in another 
county that includes more than one acre of fill in the San Francisco Bay, the 
environmental impact report shall analyze, as an alternative to the project, 
a form of joint management of that airport owned by the city and county and 
the Oakland International Airport.  This joint management alternative shall 
separately analyze an underground high-speed rail transit connection and a 
high-speed ferry connection between the two airports and shall utilize in 
both analyses all technological enhancements reasonably expected to be 
available.  The analysis of the joint management alternative shall include a 
meaningful evaluation, analysis, and comparison of the alternative with the 
proposed project, and shall assess the feasibility of the alternative 
notwithstanding that changes in state law may be required for its 
implementation.  The environmental impact report shall identify any changes 
in state law that would be required in order to implement this alternative.  

   (b) Nothing in this section or in Section 21085.7 shall be interpreted in a manner 
that alters the lead agency's obligation to comply with this division in 
connection with proposed mitigation measures other than the mitigation 
measure described in Section 21085.7.  

   (c) This section shall remain in effect only until January 1, 2008, and as of that 
date is repealed, unless a later enacted statute, that is enacted before 
January 1, 2008, deletes or extends that date.      

 
 
21152.  (a) Whenever a local agency approves or determines to carry out a project 

that is subject to this division, the local agency shall file notice of the 
approval or the determination within five working days after the approval or 
determination becomes final, with the county clerk of each county in which 
the project will be located.   The notice shall indicate the determination of 
the local agency whether the project will, or will not, have a significant 
effect on the environment and shall indicate whether an environmental impact 
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report has been prepared pursuant to this division.  The notice shall also 
include certification that the final environmental impact report, if one was 
prepared, together with comments and responses, is available to the general 
public.  

   (b) Whenever a local agency determines that a project is not subject to this 
division pursuant to subdivision (b) of Section 21080 or pursuant to Section 
21172, and the local agency approves or determines to carry out the project, 
the local agency or the person specified in subdivision (b) or (c) of Section 
21065 may file a notice of the determination with the county clerk of each 
county in which the project will be located.  A notice filed pursuant to this 
subdivision by a person specified in subdivision (b) or (c) of Section 21065 
shall have a certificate of determination attached to it issued by the local 
agency responsible for making the determination that the project is not 
subject to this division pursuant to subdivision (b) of Section 21080 or 
Section 21172.  The certificate of determination may be in the form of a 
certified copy of an existing document or record of the local agency.  

   (c) All notices filed pursuant to this section shall be available for public 
inspection, and shall be posted within 24 hours of receipt in the office of 
the county clerk.  A notice shall remain posted for a period of 30 days.  
Thereafter, the clerk shall return the notice to the local agency with a 
notation of the period it was posted.  The local agency shall retain the 
notice for not less than 12 months.       

 
 
21152.1.  (a) When a local agency determines that a project is not subject to this 

division pursuant to Section 21159.22,   
 
 
21159.23, or 21159.24, and it approves or determines to carry out that project, the 

local agency or the person specified in subdivision (b) or (c) of Section 
21065, shall file notice of the determination with the Office of Planning and 
Research.  

   (b) All notices filed pursuant to this section shall be available for public 
inspection, and a list of these notices shall be posted on a weekly basis in 
the Office of Planning and Research.  Each list shall remain posted for a 
period of 30 days.  

   (c) Failure to file the notice required by this section does not affect the 
validity of a project.  

   (d) Nothing in this section affects the time limitations contained in Section 
21167.      

 
 
21153.  (a) Prior to completing an environmental impact report, every local lead 

agency shall consult with, and obtain comments from, each responsible agency, 
trustee agency, any public agency that has jurisdiction by law with respect 
to the project, and any city or county that borders on a city or county 
within which the project is located unless otherwise designated annually by 
agreement between the local lead agency and the city or county, and may 
consult with any person who has special expertise with respect to any 
environmental impact involved.  In the case of a project described in 
subdivision (c) of Section 21065, the local lead agency shall, upon the 
request of the project applicant, provide for early consultation to identify 
the range of actions, alternatives, mitigation measures, and significant 
effects to be analyzed in depth in the environmental impact report.  The 
local lead agency may consult with persons identified by the project 
applicant who the applicant believes will be concerned with the environmental 
effects of the project and may consult with members of the public who have 
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made written request to be consulted on the project.  A request by the 
project applicant for early consultation shall be made not later than 30 days 
after the date that the determination required by Section 21080.1 was made 
with respect to the project.  The local lead agency may charge and collect a 
fee from the project applicant in an amount that does not exceed the actual 
costs of the consultations.  

   (b) In the case of a project described in subdivision (a) of Section 21065, the 
lead agency may provide for early consultation to identify the range of 
actions, alternatives, mitigation measures, and significant effects to be 
analyzed in depth in the environmental impact report.  At the request of the 
lead agency, the Office of Planning and Research shall ensure that each 
responsible agency, and any public agency that has jurisdiction by law with 
respect to the project, is notified regarding any early consultation.  

   (c) A responsible agency or other public agency shall only make substantive 
comments regarding those activities involved in a project that are within an 
area of expertise of the agency or that are required to be carried out or 
approved by the agency.  Those comments shall be supported by specific 
documentation.      

 
 
21154.  Whenever any state agency, board, or commission issues an order which 

requires a local agency to carry out a project which may have a significant 
effect on the environment, any environmental impact report which the local 
agency may prepare shall be limited to consideration of those factors and 
alternatives which will not conflict with such order.    

 
 
21156.  It is the intent of the Legislature in enacting this chapter that a master 

environmental impact report shall evaluate the cumulative impacts, growth 
inducing impacts, and irreversible significant effects on the environment of 
subsequent projects to the greatest extent feasible.  The Legislature further 
intends that the environmental review of subsequent projects be substantially 
reduced to the extent that the project impacts have been reviewed and 
appropriate mitigation measures are set forth in a certified master 
environmental impact report.    

 
 
21157.  (a) A master environmental impact report may be prepared for any one of the 

following projects:  
   (1) A general plan, element, general plan amendment, or specific plan.  
   (2) A project that consists of smaller individual projects which will be carried 

out in phases.  
   (3) A rule or regulation which will be implemented by subsequent projects.  
   (4) Projects which will be carried out or approved pursuant to a development 

agreement.  
   (5) Public or private projects which will be carried out or approved pursuant to, 

or in furtherance of, a redevelopment plan.  
   (6) A state highway project or mass transit project which will be subject to 

multiple stages of review or approval.  
   (7) A regional transportation plan or congestion management plan.   
   (8) A plan proposed by a local agency for the reuse of a federal military base or 

reservation that has been closed or that is proposed for closure.  
   (9) Regulations adopted by the Fish and Game Commission for the regulation of 

hunting and fishing.  
   (b) When a lead agency prepares a master environmental impact report, the document 

shall include all of the following:  
   (1) A detailed statement as required by Section 21100.  
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   (2) A description of anticipated subsequent projects that would be within the 
scope of the master environmental impact report, that contains sufficient 
information with regard to the kind, size, intensity, and location of the 
subsequent projects, including, but not limited to, all of the following:  

   (A) The specific type of project anticipated to be undertaken.  
   (B) The maximum and minimum intensity of any anticipated subsequent project, such 

as the number of residences in a residential development, and, with regard to 
a public works facility, its anticipated capacity and service area.  

   (C) The anticipated location and alternative locations for any development 
projects.  

   (D) A capital outlay or capital improvement program, or other scheduling or 
implementing device that governs the submission and approval of subsequent 
projects.  

   (3) A description of potential impacts of anticipated subsequent projects for 
which there is not sufficient information reasonably available to support a 
full assessment of potential impacts in the master environmental impact 
report.  This description shall not be construed as a limitation on the 
impacts which may be considered in a focused environmental impact report.  

   (c) Lead agencies may develop and implement a fee program in accordance with 
applicable provisions of law to generate the revenue necessary to prepare a 
master environmental impact report.       

 
 
21157.1.  The preparation and certification of a master environmental impact report, 

if prepared and certified consistent with this division, may allow for the 
limited review of subsequent projects that were described in the master 
environmental impact report as being within the scope of the report, in 
accordance with the following requirements:  

   (a) The lead agency for a subsequent project shall be the lead agency or any 
responsible agency identified in the master environmental impact report.  

   (b) The lead agency shall prepare an initial study on any proposed subsequent 
project.  This initial study shall analyze whether the subsequent project may 
cause any significant effect on the environment that was not examined in the 
master environmental impact report and whether the subsequent project was 
described in the master environmental impact report as being within the scope 
of the report.   

   (c) If the lead agency, based on the initial study, determines that a proposed 
subsequent project will have no additional significant effect on the 
environment, as defined in subdivision (d) of Section 21158, that was not 
identified in the master environmental impact report and that no new or 
additional mitigation measures or alternatives may be required, the lead 
agency shall make a written finding based upon the information contained in 
the initial study that the subsequent project is within the scope of the 
project covered by the master environmental impact report.  No new 
environmental document nor findings pursuant to Section 21081 shall be 
required by this division.  Prior to approving or carrying out the proposed 
subsequent project, the lead agency shall provide notice of this fact 
pursuant to Section 21092 and incorporate all feasible mitigation measures or 
feasible alternatives set forth in the master environmental impact report 
which are appropriate to the project. Whenever a lead agency approves or 
determines to carry out any subsequent project pursuant to this section, it 
shall file a notice pursuant to Section 21108 or 21152.  

   (d) Where a lead agency cannot make the findings required in subdivision (c), the 
lead agency shall prepare, pursuant to Section 21157.7, either a mitigated 
negative declaration or environmental impact report.     
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21157.5.  (a) A proposed mitigated negative declaration shall be prepared for any 
proposed subsequent project if both of the following occur:  

   (1) An initial study has identified potentially new or additional significant 
effects on the environment that were not analyzed in the master environmental 
impact report.  

   (2) Feasible mitigation measures or alternatives will be incorporated to revise 
the proposed subsequent project, before the negative declaration is released 
for public review, in order to avoid the effects or mitigate the effects to a 
point where clearly no significant effect on the environment will occur.  

   (b) If there is substantial evidence in light of the whole record before the lead 
agency that the proposed subsequent project may have a significant effect on 
the environment and a mitigated negative declaration is not prepared, the 
lead agency shall prepare an environmental impact report or a focused 
environmental impact report pursuant to Section 21158.      

 
 
21157.6.  (a) The master environmental impact report shall not be used for the 

purposes of this chapter if either of the following has occurred:  
   (1) The certification of the master environmental impact report occurred more than 

five years prior to the filing of an application for the subsequent project.  
   (2) The filing of an application for the subsequent project occurs following the 

certification of the master environmental impact report, and the approval of 
a project that was not described in the master environmental impact report, 
may affect the adequacy of the environmental review in the master 
environmental impact report for any subsequent project.  

   (b) A master environmental impact report that was certified more than five years 
prior to the filing of an application for the subsequent project may be used 
for purposes of this chapter to review a subsequent project that was 
described in the master environmental impact report if the lead agency 
reviews the adequacy of the master environmental impact report and does 
either of the following:  

   (1) Finds that no substantial changes have occurred with respect to the 
circumstances under which the master environmental impact report was 
certified or that no new information, which was not known and could not have 
been known at the time that the master environmental impact report was 
certified as complete, has become available.  

   (2) Prepares an initial study and, pursuant to the findings of the initial study, 
does either of the following:  

   (A) Certifies a subsequent or supplemental environmental impact report  that has 
been either incorporated into the previously certified master environmental 
impact report or references any deletions, additions, or any other 
modifications to the previously certified master environmental impact report.  

   (B) Approves a mitigated negative declaration that addresses substantial changes 
that have occurred with respect to the circumstances under which the master 
environmental impact report was certified or the new information that was not 
known and could not have been known at the time the master environmental 
impact report was certified.    

 
 
21158.  (a) A focused environmental impact report is an environmental impact report 

on a subsequent project identified in a master environmental impact report.  
A focused environmental impact report may be utilized only if the lead agency 
finds that the analysis in the master environmental impact report of 
cumulative impacts, growth inducing impacts, and irreversible significant 
effects on the environment is adequate for the subsequent project. The 
focused environmental impact report shall incorporate, by reference, the 
master environmental impact report and analyze only the subsequent project's 



 
California Environmental Quality Act 

California Public Resources Code 21000-21177 
pg. 54 

additional significant effects on the environment, as defined in subdivision 
(d), and any new or additional mitigation measures or alternatives that were 
not identified and analyzed by the master environmental impact report.  

   (b) The focused environmental impact report need not examine those effects which 
the lead agency finds were one of the following:  

   (1) Mitigated or avoided pursuant to paragraph (1) of subdivision (a) of Section 
21081 as a result of mitigation measures identified in the master 
environmental impact report which will be required as part of the approval of 
the subsequent project.  

   (2) Examined at a sufficient level of detail in the master environmental impact 
report to enable those significant environmental effects to be mitigated or 
avoided by specific revisions to the project, the imposition of conditions, 
or by other means in connection with the approval of the subsequent project.  

   (3) Subject to a finding pursuant to paragraph (2) of subdivision (a) of Section 
21081.  

   (c) A focused environmental impact report on any subsequent project shall analyze 
any significant effects on the environment where substantial new or 
additional information shows that the adverse environmental impact may be 
more significant than was described in the master environmental impact 
report.  The substantial new or additional information may also show that 
mitigation measures or alternatives identified in the master environmental 
impact report, which were previously determined to be infeasible, are 
feasible and will avoid or reduce the significant effects on the environment 
of the subsequent project to a level of insignificance.  

   (d) For purposes of this chapter, "additional significant effects on the 
environment" are those project specific effects on the environment which were 
not addressed as significant effects on the environment in the master 
environmental impact report.  

   (e) Nothing in this chapter is intended to limit or abridge the ability of a lead 
agency to focus upon the issues that are ripe for decision at each level of 
environmental review, or to exclude duplicative analysis of environmental 
effects examined in previous environmental impact reports pursuant to Section 
21093.      

 
 
21158.1.  When a lead agency is required to prepare an environmental impact report 

pursuant to subdivision (d) of Section 21157.1 or is authorized to prepare a 
focused environmental impact report pursuant to Section 21158, the lead 
agency may not rely on subdivision (a) of Section 21080.5 for that purpose 
even though the lead agency's regulatory program is otherwise certified in 
accordance with Section 21080.5.      

 
 
21158.5.  (a) Where a project consists of multiple-family residential development of 

not more than 100 units or a residential and commercial or retail mixed-use 
development of not more than 100,000 square feet which complies with all of 
the following, a focused environmental impact report shall be prepared, 
notwithstanding that the project was not identified in a master environmental 
impact report:  

   (1) Is consistent with a general plan, specific plan, community plan, or zoning 
ordinance for which an environmental impact report was prepared within five 
years of the certification of the focused environmental impact report.  

   (2) The lead agency cannot make the finding described in subdivision (c) of 
Section 21157.1, a negative declaration or mitigated negative declaration 
cannot be prepared pursuant to Section 21080, 21157.5, or 21158, and Section 
21166 does not apply.  

   (3) Meets one or more of the following conditions:  
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   (A) The parcel on which the project is to be developed is surrounded by 
immediately contiguous urban development.  

   (B) The parcel on which the project is to be developed has been previously 
developed with urban uses.  

   (C) The parcel on which the project is to be developed is within one-half mile of 
an existing rail transit station.  

   (b) A focused environmental impact report prepared pursuant to this section shall 
be limited to a discussion of potentially significant effects on the 
environment specific to the project, or which substantial new information 
shows will be more significant than described in the prior environmental 
impact report.  No discussion shall be required of alternatives to the 
project, cumulative impacts of the project, or the growth inducing impacts of 
the project.    

 
 
21159.  (a) An agency listed in Section 21159.4 shall perform, at the time of the 

adoption of a rule or regulation requiring the installation of pollution 
control equipment, or a performance standard or treatment requirement, an 
environmental analysis of the reasonably foreseeable methods of compliance.  
In the preparation of this analysis, the agency may utilize numerical ranges 
or averages where specific data is not available; however, the agency shall 
not be required to engage in speculation or conjecture.  The environmental 
analysis shall, at minimum, include, all of the following:  

   (1) An analysis of the reasonably foreseeable environmental impacts of the methods 
of compliance.  

   (2) An analysis of reasonably foreseeable feasible mitigation measures.  
   (3) An analysis of reasonably foreseeable alternative means of compliance with the 

rule or regulation.  
   (b) The preparation of an environmental impact report at the time of adopting a 

rule or regulation pursuant to this division shall be deemed to satisfy the 
requirements of this section.  

   (c) The environmental analysis shall take into account a reasonable range of 
environmental, economic, and technical factors, population and geographic 
areas, and specific sites.  

   (d) Nothing in this section shall require the agency to conduct a project level 
analysis.  

   (e) For purposes of this article, the term "performance standard" includes process 
or raw material changes or product reformulation.  

   (f) Nothing in this section is intended, or may be used, to delay the adoption of 
any rule or regulation for which an analysis is required to be performed 
pursuant to this section.      

 
 
21159.1.  (a) A focused environmental impact report may be utilized if a project 

meets all of the following requirements:  
   (1) The project consists solely of the installation of pollution control equipment 

required by a rule or regulation of an agency listed in Section 21159.4 and 
other components necessary to complete the installation of that equipment.  

   (2) The agency certified an environmental impact report on the rule or regulation 
or reviewed it pursuant to a certified regulatory program, and, in either 
case, the review included an assessment of growth inducing impacts and 
cumulative impacts of, and alternatives to, the project.  

   (3) The environmental review required by paragraph (2) was completed within five 
years of certification of the focused environmental impact report.  

   (4) An environmental impact report is not required pursuant to Section 21166.  
   (b) The discussion of significant effects on the environment in the focused 

environmental impact report shall be limited to project-specific potentially 
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significant effects on the environment of the project which were not 
discussed in the environmental analysis of the rule or regulation required 
pursuant to subdivision (a) of Section 21159.  No discussion of growth-
inducing impacts or cumulative impacts shall be required in the focused 
environmental impact report, and the discussion of alternatives shall be 
limited to a discussion of alternative means of compliance, if any, with the 
rule or regulation.     

 
 
21159.2.  (a) If a project consists solely of compliance with a performance standard 

or treatment requirement imposed by an agency listed in Section 21159.4, the 
lead agency for the compliance project shall, to the greatest extent 
feasible, utilize the environmental analysis required pursuant to subdivision 
(a) of Section 21159 in the preparation of a negative declaration, mitigated 
negative declaration, or environmental impact report on the compliance 
project or in otherwise fulfilling its responsibilities under this division.   
The use of numerical averages or ranges in an environmental analysis shall 
not relieve a lead agency of its obligations under this division to identify 
and evaluate the environmental effects of a compliance project.  

   (b) If the lead agency determines that an environmental impact report on the 
compliance project is required, the lead agency shall prepare an 
environmental impact report which addresses only the project-specific issues 
related to the compliance project or other issues that were not discussed in 
sufficient detail in the environmental analysis to enable the lead agency to 
fulfill its responsibilities under Section 21100 or 21151, as applicable.  
The mitigation measures imposed by the lead agency for the project shall 
relate only to the significant effects on the environment to be mitigated.  
The discussion of alternatives shall be limited to a discussion of 
alternative means of compliance, if any, with the rule or regulation.     

 
 
21159.3.  In the preparation of any environmental impact report pursuant to Section 

21159.1 or 21159.2, the following deadlines shall apply:  
   (a) A lead agency shall determine whether an environmental impact report should be 

prepared within 30 days of its determination that the application for the 
project is complete.  

   (b) If the environmental impact report will be prepared under contract to the lead 
agency pursuant to Section 21082.1, the lead agency shall issue a request for 
proposals for preparation of the environmental impact report as soon as it 
has enough information to prepare a request for proposals, and in any event, 
not later than 30 days after the time for response to the notice of 
preparation has expired.  The contract shall be awarded within 30 days of the 
response date for the request for proposals.      

 
 
21159.4.  This article shall apply to the following agencies:  the State Air 

Resources Board, any district as defined in Section 39025 of the Health and 
Safety Code, the State Water Resources Control Board, a California regional 
water quality control board, the Department of Toxic Substances Control, and 
the California Integrated Waste Management Board.    

 
 
21159.9.  The Office of Planning and Research shall implement, utilizing existing 

resources, a public assistance and information program, to ensure efficient 
and effective implementation of this division, to do all of the following:  

   (a) Establish a public education and training program for planners, developers, 
and other interested parties to assist them in implementing this division.  
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   (b) Establish and maintain a data base to assist in the preparation of 
environmental documents.  

   (c) Establish and maintain a central repository for the collection, storage, 
retrieval, and dissemination of notices of exemption, notices of preparation, 
notices of determination, and notices of completion provided to the office, 
and make the notices available through the Internet.  The office may 
coordinate with another state agency for that agency to make the notices 
available through the Internet.  

   (d) Commencing January 1, 2003, copies of any documents submitted in electronic 
format to the Office of Planning and Research pursuant to this division shall 
be furnished by the office to the California State Library.  The California 
State Library shall be the repository for those electronic documents, which 
shall be made available for viewing by the general public upon request.    

 
 
21159.20.  For the purposes of this article, the following terms have the following 

meanings:  
   (a) "Census-defined place" means a specific unincorporated land area within 

boundaries determined by the United States Census Bureau in the most recent 
decennial census.  

   (b) "Community-level environmental review" means either of the following:  
   (1) An environmental impact report certified on any of the following:  
   (A) A general plan.  
   (B) A revision or update to the general plan that includes at least the land use 

and circulation elements.  
   (C) An applicable community plan.  
   (D) An applicable specific plan.  
   (E) A housing element of the general plan, if the environmental impact report 

analyzed the environmental effects of the density of the proposed project.  
   (2) Pursuant to this division and the implementing guidelines adopted pursuant to 

this division that govern subsequent review following a program environmental 
impact report, or pursuant to Section 21157.1, 21157.5, or 21166, a negative 
declaration or mitigated negative declaration was adopted as a subsequent 
environmental review document, following and based upon an environmental 
impact report on any of the projects listed in subparagraphs (A), (C), or (D) 
of paragraph (1).  

   (c) "Low-income households" means households of persons and families of very low 
and low income, as defined in Sections 50093 and 50105 of the Health and 
Safety Code.  

   (d) "Low- and moderate-income households" means households of persons and families 
of low or moderate income, as defined in Section 50093 of the Health and 
Safety Code.      

 
 
21159.21.  A housing project qualifies for an exemption from this division pursuant 

to Section 21159.22, 21159.23, or 21159.24 if it meets the criteria in the 
applicable section and all of the following criteria:  

   (a) The project is consistent with any applicable general plan, specific plan, and 
local coastal program, including any mitigation measures required by a plan 
or program, as that plan or program existed on the date that the application 
was deemed complete and with any applicable zoning ordinance, as that zoning 
ordinance existed on the date that the application was deemed complete, 
except that a project shall not be deemed to be inconsistent with the zoning 
designation for the site if that zoning designation is inconsistent with the 
general plan only because the project site has not been rezoned to conform 
with a more recently adopted general plan.  

   (b) Community-level environmental review has been adopted or certified.  



 
California Environmental Quality Act 

California Public Resources Code 21000-21177 
pg. 58 

   (c) The project and other projects approved prior to the approval of the project 
can be adequately served by existing utilities, and the project applicant has 
paid, or has committed to pay, all applicable in-lieu or development fees.  

   (d) The site of the project does not contain wetlands, does not have any value as 
a wildlife habitat, and the project does not harm any species protected by 
the federal Endangered Species Act of 1973 (16 U.S.C. Sec. 1531 et seq.) or 
by the Native Plant Protection Act (Chapter 10 (commencing with Section 1900) 
of Division 2 of the Fish and Game Code), the California Endangered Species 
Act (Chapter 1.5 (commencing with Section 2050) of Division 3 of the Fish and 
Game Code), and the project does not cause the destruction or removal of any 
species protected by a local ordinance in effect at the time the application 
for the project was deemed complete.  For the purposes of this subdivision, 
"wetlands" has the same meaning as in Section 328.3 of Title 33 of the Code 
of Federal Regulations and "wildlife habitat" means the ecological 
communities upon which wild animals, birds, plants, fish, amphibians, and 
invertebrates depend for their conservation and protection.  

   (e) The site of the project is not included on any list of facilities and sites 
compiled pursuant to Section 65962.5 of the Government Code.  

   (f) The site of the project is subject to a preliminary endangerment assessment 
prepared by a registered environmental assessor to determine the existence of 
any release of a hazardous substance on the site and to determine the 
potential for exposure of future occupants to significant health hazards from 
any nearby property or activity.  

   (1) If a release of a hazardous substance is found to exist on the site, the 
release shall be removed, or any significant effects of the release shall be 
mitigated to a level of insignificance in compliance with state and federal 
requirements.  

   (2) If a potential for exposure to significant hazards from surrounding properties 
or activities is found to exist, the effects of the potential exposure shall 
be mitigated to a level of insignificance in compliance with state and 
federal requirements.  

   (g) The project does not have a significant effect on historical resources 
pursuant to Section 21084.1.  

   (h) The project site is not subject to any of the following:  
   (1) A wildland fire hazard, as determined by the Department of Forestry and Fire 

Protection, unless the applicable general plan or zoning ordinance contains 
provisions to mitigate the risk of a wildland fire hazard.  

   (2) An unusually high risk of fire or explosion from materials stored or used on 
nearby properties.  

   (3) Risk of a public health exposure at a level that would exceed the standards 
established by any state or federal agency.  

   (4) Within a delineated earthquake fault zone, as determined pursuant to Section 
2622, or a seismic hazard zone, as determined pursuant to Section 2696, 
unless the applicable general plan or zoning ordinance contains provisions to 
mitigate the risk of an earthquake fault or seismic hazard zone.  

   (5) Landslide hazard, flood plain, flood way, or restriction zone, unless the 
applicable general plan or zoning ordinance contains provisions to mitigate 
the risk of a landslide or flood.  

   (i) (1) The project site is not located on developed open space.  
   (2) For the purposes of this subdivision, "developed open space" means land that 

meets all of the following criteria:  
   (A) Is publicly owned, or financed in whole or in part by public funds.  
   (B) Is generally open to, and available for use by, the public.  
   (C) Is predominantly lacking in structural development other than structures 

associated with open spaces, including, but not limited to, playgrounds, 
swimming pools, ballfields, enclosed child play areas, and picnic facilities.  



 
California Environmental Quality Act 

California Public Resources Code 21000-21177 
pg. 59 

   (3) For the purposes of this subdivision, "developed open space" includes land 
that has been designated for acquisition by a public agency for developed 
open space, but does not include lands acquired by public funds dedicated to 
the acquisition of land for housing purposes.  

   (j) The project site is not located within the boundaries of a state conservancy.      
 
 
21159.22.  (a) This division does not apply to any development project that meets the 

requirements of subdivision (b), and meets either of the following criteria:  
   (1) Consists of the construction, conversion, or use of residential housing for 

agricultural employees, and meets all of the following criteria:  
   (A) Is affordable to lower income households, as defined in Section 50079.5 of the 

Health and Safety Code.  
   (B) Lacks public financial assistance.  
   (C) The developer of the development project provides sufficient legal commitments 

to the appropriate local agency to ensure the continued availability and use 
of the housing units for lower income households for a period of at least 15 
years.  

   (2) Consists of the construction, conversion, or use of residential housing for 
agricultural employees and meets all of the following criteria:  

   (A) Is housing for very low, low-, or moderate-income households as defined in 
paragraph (2) of subdivision (h) of Section 65589.5 of the Government Code.  

   (B) Public financial assistance exists for the development project.  
   (C) The developer of the development project provides sufficient legal commitments 

to the appropriate local agency to ensure the continued availability and use 
of the housing units for low- and moderate-income households for a period of 
at least 15 years.  

   (b) (1) If the development project is proposed within incorporated city limits or 
within a census defined place with a minimum population density of at least 
5,000 persons per square mile, it is located on a project site that is 
adjacent, on at least two sides, to land that has been developed, and 
consists of not more than 45 units, or is housing for a total of 45 or fewer 
agricultural employees if the housing consists of dormitories, barracks, or 
other group living facilities.  

   (2) If the development project is located on a project site zoned for general 
agricultural use, and consists of not more than 20 units, or is housing for a 
total of 20 or fewer agricultural employees if the housing consists of 
dormitories, barracks, or other group living facilities.  

   (3) The project satisfies the criteria in Section 21159.21.  
   (4) The development project is not more than five acres in area, except that a 

project site located in an area with a population density of at least 1,000 
persons per square mile shall not be more than two acres in area.  

   (c) Notwithstanding subdivision (a), if a project satisfies the criteria described 
in subdivisions (a) and (b), but does not satisfy the criteria described in 
paragraph (1) of subdivision (b), this division does not apply to the project 
if the project meets all of the following criteria:  

   (1) Is located within either an incorporated city or a census-defined place.  
   (2) The population density of the incorporated city or census-defined place has a 

population density of at least 1,000 persons per square mile.  
   (3) The project site is adjacent on at least two sides to land that has been 

developed and the project consists of not more than 45 units, or the project 
consist of dormitories, barracks, or other group housing facilities for a 
total of 45 or fewer agricultural employees.  

   (d) Notwithstanding subdivision (c), this division shall apply to a project that 
meets the criteria described in subdivision (c) if a public agency that is 
carrying out or approving the project determines that there is a reasonable 
possibility that the project, if completed, would have a significant effect 
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on the environment due to unusual circumstances or that the cumulative 
impacts of successive projects of the same type in the same area, over time, 
would be significant.    For the purposes of this section, "agricultural 
employee" has the same meaning as defined by subdivision (b) of Section 
1140.4 of the Labor Code.      

 
 
21159.23.  (a) This division does not apply to any development project that consists 

of the construction, conversion, or use of residential housing consisting of 
100 or fewer that is affordable to low-income households if both of the 
following criteria are met:  

   (1) The developer of the development project provides sufficient legal commitments 
to the appropriate local agency to ensure the continued availability and use 
of the housing units for lower income households, as defined in Section 
50079.5 of the Health and Safety Code, for a period of at least 30 years, at 
monthly housing costs, as determined pursuant to Section 50053 of the Health 
and Safety Code.   

   (2) The development project meets all of the following requirements:  
   (A) The project satisfies the criteria described in Section 21159.21.  
   (B) The project site meets one of the following conditions:  
   (i) Has been previously developed for qualified urban uses.  
   (ii) The parcels immediately adjacent to the site are developed with qualified 

urban uses, or at least 75 percent of the perimeter of the site adjoins 
parcels that are developed with qualified urban uses and the remaining 25 
percent of the perimeter of the site adjoins parcels that have previously 
been developed for qualified urban uses, and the site has not been developed 
for urban uses and no parcel within the site has been created within 10 years 
prior to the proposed development of the site.  

   (C) The project site is not more than five acres in area.  
   (D) The project site is located within an urbanized areaor within a census-defined 

place with a population density of at least 5,000 persons per square mile or, 
if the project consists of 50 or fewer units, within an incorporated city 
with a population density of at least 2,500 persons per square mile and a 
total population of at least 25,000 persons.  

   (b) Notwithstanding subdivision (a), if a project satisfies all of the criteria 
described in subdivision (a) except subparagraph (D) of paragraph (2) of that 
subdivision, this division does not apply to the project if the project is 
located within either an incorporated city or a census defined place with a 
population density of at least 1,000 persons per square mile.  

   (c) Notwithstanding subdivision (b), this division applies to a project that meets 
the criteria of subdivision (b), if there is a reasonable possibility that 
the project would have a significant effect on the environment or the 
residents of the project due to unusual circumstances or due to the related 
or cumulative impacts of reasonably foreseeable projects in the vicinity of 
the project.  

   (d) For the purposes of this section, "residential" means a use consisting of 
either of the following:  

   (1) Residential units only.  
   (2) Residential units and primarily neighborhood-serving goods, services, or 

retail uses that do not exceed 15 percent of the total floor area of the 
project.     

 
 
21159.24.  (a) Except as provided in subdivision (b), this division does not apply to 

a project if all of the following criteria are met:   
   (1) The project is a residential project on an infill site.  
   (2) The project is located within an urbanized area.  



 
California Environmental Quality Act 

California Public Resources Code 21000-21177 
pg. 61 

   (3) The project satisfies the criteria of Section 21159.21.  
   (4) Within five years of the date that the application for the project is deemed 

complete pursuant to Section 65943 of the Government Code, community-level 
environmental review was certified or adopted.  

   (5) The site of the project is not more than four acres in total area.  
   (6) The project does not contain more than 100 residential units.   
   (7) Either of the following criteria are met:  
   (A) (i) At least 10 percent of the housing is sold to families of moderate income, 

or not less than 10 percent of the housing is rented to families of low 
income, or not less than 5 percent of the housing is rented to families of 
very low income.  

   (ii) The project developer provides sufficient legal commitments to the 
appropriate local agency to ensure the continued availability and use of the 
housing units for very low, low-, and moderate-income households at monthly 
housing costs determined pursuant to paragraph (3) of subdivision (h) of 
Section 65589.5 of the Government Code.  

   (B) The project developer has paid or will pay in-lieu fees pursuant to a local 
ordinance in an amount sufficient to result in the development of an 
equivalent number of units that would otherwise be required pursuant to 
subparagraph (A).  

   (8) The project is within one-half mile of a major transit stop.  
   (9) The project does not include any single level building that exceeds 100,000 

square feet.  
   (10) The project promotes higher density infill housing. A project with a density 

of at least 20 units per acre shall be conclusively presumed to promote 
higher density infill housing. A project with a density of at least 10 units 
per acre and a density greater than the average density of the residential 
properties within 1,500 feet shall be presumed to promote higher density 
housing unless the preponderance of the evidence demonstrates otherwise.  

   (b) Notwithstanding subdivision (a), this division shall apply to a development 
project that meets the criteria described in subdivision (a), if any of the 
following occur:  

   (1) There is a reasonable possibility that the project will have a project-
specific, significant effect on the environment due to unusual circumstances.  

   (2) Substantial changes with respect to the circumstances under which the project 
is being undertaken that are related to the project have occurred since 
community-level environmental review was certified or adopted.  

   (3) New information becomes available regarding the circumstances under which the 
project is being undertaken and that is related to the project, that was not 
known, and could not have been known, at the time that community-level 
environmental review was certified or adopted.  

   (c) If a project satisfies the criteria described in subdivision (a), but is not 
exempt from this division as a result of satisfying the criteria described in 
subdivision (b), the analysis of the environmental effects of the project in 
the environmental impact report or the negative declaration shall be limited 
to an analysis of the project-specific effect of the projects and any effects 
identified pursuant to paragraph (2) or (3) of subdivision (b).  

   (d) For the purposes of this section, "residential" means a use consisting of 
either of the following:  

   (1) Residential units only.  
   (2) Residential units and primarily neighborhood-serving goods, services, or 

retail uses that do not exceed 15 percent of the total floor area of the 
project.      

 
 
21159.25.  (a) For a project in the City of Oakland that consists of multiple-family 

residential development, or a residential and commercial or retail mixed-use 
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development with not more than 25 percent of the total floor area of the 
project utilized as retail space, a focused environmental impact report may 
be prepared, notwithstanding that the project was not identified in a master 
environmental impact report, if all of the following conditions are met:  

   (1) The Oakland City Council does both of the following:  
   (A) Authorizes the implementation of this section.  The city council may authorize 

the implementation of this section only by voting to approve the practice of 
preparing focused environmental impact reports for projects in the central 
business district housing target areas specified in paragraph (11).  

   (B) Determines that the general plan, zoning ordinance, and related policies and 
programs are consistent with principles that encourage compact development in 
a manner that does both of the following:  

   (i) Promotes efficient transportation systems, economic growth, affordable 
housing, energy efficiency, and an appropriate balance of jobs and housing.  

   (ii) Protects the environment, open space, and agricultural areas.   
   (2) The city submits a draft determination to the Office of Planning and Research 

that the applicable general plan, zoning ordinance, and any related policies 
and programs are consistent with the principles described in subparagraph (B) 
of paragraph (1) prior to the city council making its determination regarding 
that consistency.  The office may submit comments on the draft findings to 
the city council within 30 days from the date that the city submits the draft 
determination to the office.  

   (3) The city has an average population density of at least 5,000 persons per 
square mile.  

   (4) The project is consistent with the general plan, any applicable specific plan 
and community plan, and zoning ordinance, including any variance that is 
properly granted pursuant to that zoning ordinance, an environmental impact 
report was prepared for the general plan, and the application for the project 
is deemed complete pursuant to Section 65943 of the Government Code within 
three years of the date this section is effective.  

   (5) The lead agency cannot make the finding described in subdivision (c) of 
Section 21157.1, a negative declaration or mitigated negative declaration 
cannot be prepared pursuant to Section 21080, 21157.5, or 21158, and Section 
21166 does not apply.  

   (6) The project meets one or both of the following conditions:  
   (A) The parcel on which the project is to be developed is surrounded by 

immediately contiguous urban development.  
   (B) The parcel on which the project is to be developed is, or has been previously, 

developed with urban uses.  
   (7) The density of the project is at least 40 units per net acre.   
   (8) The parcel on which the project is to be developed is within one-half mile of 

an existing rail transit station.  
   (9) The project can be adequately served by existing utilities and municipal 

services, and there will be adequate capacity for infrastructure, utilities, 
and services to serve other projects approved and proposed in the service 
area.  

   (10) The project does not include a single level building that exceeds 100,000 
square feet.  

   (11) The project is located in one of the following central business district 
housing target areas:  

   (A) The Valdez cluster, which is bounded on the west by Telegraph Avenue, on the 
south by 23rd Street, on the east by Harrison Street, and on the north by 
27th Street.  A project located in this cluster that meets the condition 
described in paragraph (8) may include a portion up to one acre that does not 
meet that condition.  

   (B) The Uptown cluster, which is bounded on the west by Castro Street, on the 
south by 14th Street from Castro Street to Jefferson Street and 16th Street 
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and Broadway from 16th Street to 22nd Street, and on the north by 22nd 
Street.  

   (C) The 11th Street cluster, which is bounded by Franklin Street from 12th Street 
to 15th Street, by Webster Street from 11th Street to 12th Street, by Alice 
Street from 11th Street to 13th Street, by 12th Street from Franklin Street 
to Webster Street, by 11th Street from Webster Street to Alice Street and 
13th Street from Alice Street to Madison Street, and on the east by Madison 
Street from 13th Street to 15th Street, and on the north by 15th Street from 
Franklin Street to Madison Street.  

   (D) The Old Oakland cluster, which is bounded on the west by Castro Street, on the 
south by 7th Street, on the east by Broadway, and on the north by 11th 
Street.  

   (b) A focused environmental impact report prepared pursuant to this section shall 
be limited to a discussion of potentially significant effects on the 
environment specific to the project.  No discussion shall be required of 
alternatives to the project, cumulative impacts of the project, or the growth 
inducing impacts of the project.  

   (c) (1) On or before July 1, 2004, the city shall submit a report to the Office of 
Planning and Research that includes, but that is not necessarily limited to, 
all of the following information:  

   (A) The number of focused environmental impact reports prepared pursuant to this 
section.  

   (B) The types of projects for which focused environmental impact reports were 
prepared pursuant to this section.  

   (C) The time periods for preparing each of the focused environmental impact 
reports prepared pursuant to this section, and for acting on each project 
from the date that the application was deemed complete.  

   (D) A description of any alternatives to a project, cumulative impacts of a 
project, growth inducing impacts of a project, or other issues that may have 
been identified and analyzed if an environmental document, other than a 
focused environmental impact report, had been prepared for the project.  

   (2) Prior to submitting the report to the office pursuant to paragraph (1), the 
city shall hold at least one public hearing and shall respond to oral and 
written comments regarding the draft report.  The city shall include the 
comments and responses in the final report.  

   (d) This section shall remain in effect only until January 1, 2008, and as of that 
date is repealed, unless a later enacted statute, that is enacted before 
January 1, 2008, deletes or extends that date.     

 
 
21159.26.  With respect to a project that includes a housing development, a public 

agency may not reduce the proposed number of housing units as a mitigation 
measure or project alternative for a particular significant effect on the 
environment if it determines that there is another feasible specific 
mitigation measure or project alternative that would provide a comparable 
level of mitigation. This section does not affect any other requirement 
regarding the residential density of that project.      

 
 
21159.27.  A project may not be divided into smaller projects to qualify for one or 

more exemptions pursuant to this article.       
 
 
21160.  Whenever any person applies to any public agency for a lease, permit, 

license, certificate, or other entitlement for use, the public agency may 
require that person to submit data and information which may be necessary to 
enable the public agency to determine whether the proposed project may have a 
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significant effect on the environment or to prepare an environmental impact 
report.    If any or all of the information so submitted is a "trade secret" 
as defined in Section 6254.7 of the Government Code by those submitting that 
information, it shall not be included in the impact report or otherwise 
disclosed by any public agency.  This section shall not be construed to 
prohibit the exchange of properly designated trade secrets between public 
agencies who have lawful jurisdiction over the preparation of the impact 
report.      

 
 
21161.  Whenever a public agency has completed an environmental impact report, it 

shall cause a notice of completion of that report to be filed with the Office 
of Planning and Research.  The notice of completion shall briefly identify 
the project and shall indicate that an environmental impact report has been 
prepared.  Failure to file the notice required by this section shall not 
affect the validity of a project.      

 
 
21162.  A copy of the notice of completion of an environmental impact report on a 

project shall be provided, by the State Clearinghouse, to any legislator in 
whose district the project has an environmental impact, if the legislator 
requests the notice and the State Clearinghouse has received it.    

 
 
21165.  (a) When a project is to be carried out or approved by two or more public 

agencies, the determination of whether the project may have a significant 
effect on the environment shall be made by the lead agency, and that agency 
shall prepare, or cause to be prepared by contract, the environmental impact 
report for the project, if a report is required by this division. In the 
event that a dispute arises as to which is the lead agency, any of the 
disputing public agencies, or in the case of a project described in 
subdivision (c) of Section 21065 the applicant for such project, may submit 
the question to the Office of Planning and Research, and the Office of 
Planning and Research shall designate, within 21 days of receiving the 
request, the lead agency, giving due consideration to the capacity of that 
agency to adequately fulfill the requirements of this division.  

   (b) For the purposes of this section, a "dispute" means a contested, active 
difference of opinion between two or more public agencies as to which of 
those agencies shall prepare any necessary environmental document. A dispute 
exists where each of those agencies claims that it either has or does not 
have the obligation to prepare that environmental document. The Office of 
Planning and Research shall not designate a lead agency in the absence of 
such a dispute.      

 
 
21166.  When an environmental impact report has been prepared for a project pursuant 

to this division, no subsequent or supplemental environmental impact report 
shall be required by the lead agency or by any responsible agency, unless one 
or more of the following events occurs:  

   (a) Substantial changes are proposed in the project which will require major 
revisions of the environmental impact report.  

   (b) Substantial changes occur with respect to the circumstances under which the 
project is being undertaken which will require major revisions in the 
environmental impact report.  

   (c) New information, which was not known and could not have been known at the time 
the environmental impact report was certified as complete, becomes available.      
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21166.1.  The decision of a lead agency to prepare an environmental impact report 

with respect to environmental impacts within a geographic area or for a group 
of projects shall not be a basis for determining that an environmental 
document prepared for an individual project within that area or group is 
inadequate.      

 
 
21167.  An action or proceeding to attack, review, set aside, void, or annul the 

following acts or decisions of a public agency on the grounds of 
noncompliance with this division shall be commenced as follows:  

   (a) An action or proceeding alleging that a public agency is carrying out or has 
approved a project that may have a significant effect on the environment 
without having determined whether the project may have a significant effect 
on the environment shall be commenced within 180 days from the date of the 
public agency's decision to carry out or approve the project, or, if a 
project is undertaken without a formal decision by the public agency, within 
180 days from the date of commencement of the project.  

   (b) An action or proceeding alleging that a public agency has improperly 
determined whether a project may have a significant effect on the environment 
shall be commenced within 30 days from the date of the filing of the notice 
required by subdivision (a) of Section 21108 or subdivision (a) of Section 
21152.  

   (c) An action or proceeding alleging that an environmental impact report does not 
comply with this division shall be commenced within 30 days from the date of 
the filing of the notice required by subdivision (a) of Section 21108 or 
subdivision (a) of Section 21152 by the lead agency.  

   (d) An action or proceeding alleging that a public agency has improperly 
determined that a project is not subject to this division pursuant to 
subdivision (b) of Section 21080 or Section 21172 shall be commenced within 
35 days from the date of the filing by the public agency, or person specified 
in subdivision (b) or (c) of Section 21065, of the notice authorized by 
subdivision (b) of Section 21108 or subdivision (b) of Section 21152.  If the 
notice has not been filed, the action or proceeding shall be commenced within 
180 days from the date of the public agency's decision to carry out or 
approve the project, or, if a project is undertaken without a formal decision 
by the public agency, within 180 days from the date of commencement of the 
project.  

   (e) An action or proceeding alleging that another act or omission of a public 
agency does not comply with this division shall be commenced within 30 days 
from the date of the filing of the notice required by subdivision (a) of 
Section 21108 or subdivision (a) of Section 21152.  

   (f) If a person has made a written request to the public agency for a copy of the 
notice specified in Section 21108 or 21152 prior to the date on which the 
agency approves or determines to carry out the project, then not later than 
five days from the date of the agency's action, the public agency shall 
deposit a written copy of the notice addressed to that person in the United 
States mail, first class postage prepaid.  The date upon which this notice is 
mailed shall not affect the time periods specified in subdivisions (b), (c), 
(d), and (e).     

 
 
21167.1.  (a) In all actions or proceedings brought pursuant to Sections 21167, 

21168, and 21168.5, including the hearing of an action or proceeding on 
appeal from a decision of a lower court, all courts in which the action or 
proceeding is pending shall give the action or proceeding preference over all 
other civil actions, in the matter of setting the action or proceeding for 
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hearing or trial, and in hearing or trying the action or proceeding, so that 
the action or proceeding shall be quickly heard and determined.  The court 
shall regulate the briefing schedule so that, to the extent feasible, the 
court shall commence hearings on an appeal within one year of the date of the 
filing of the appeal.  

   (b) To ensure that actions or proceedings brought pursuant to Sections 21167, 
21168, and 21168.5 may be quickly heard and determined in the lower courts, 
the superior courts in all counties with a population of more than 200,000 
shall designate one or more judges to develop expertise in this division and 
related land use and environmental laws, so that those judges will be 
available to hear, and quickly resolve, actions or proceedings brought 
pursuant to Sections 21167, 21168, and 21168.5.  

   (c) In any action or proceeding filed pursuant to this chapter that is joined with 
any other cause of action, the court, upon a motion by any party, may grant 
severance of the actions.  In determining whether to grant severance, the 
court shall consider such as matters judicial economy, administrative 
economy, and prejudice to any party.      

 
 
21167.2.  If no action or proceeding alleging that an environmental impact report 

does not comply with the provisions of this division is commenced during the 
period prescribed in subdivision (c) of Section 21167, the environmental 
impact report shall be conclusively presumed to comply with the provisions of 
this division for purposes of its use by responsible agencies, unless the 
provisions of Section 21166 are applicable.      

 
 
21167.3.  (a) If an action or proceeding alleging that an environmental impact report 

or a negative declaration does not comply with the provisions of this 
division is commenced during the period described in subdivision (b) or (c) 
of Section 21167, and if an injunction or stay is issued prohibiting the 
project from being carried out or approved pending final determination of the 
issue of such compliance, responsible agencies shall assume that the 
environmental impact report or the negative declaration for the project does 
comply with the provisions of this division and shall issue a conditional 
approval or disapproval of such project according to the timetable for agency 
action in Article 5 (commencing with Section 65950) of Chapter 4.5 of 
Division 1 of Title 7 of the Government Code.  A conditional approval shall 
constitute permission to proceed with a project when and only when such 
action or proceeding results in a final determination that the environmental 
impact report or negative declaration does comply with the provisions of this 
division.  

   (b) In the event that an action or proceeding is commenced as described in 
subdivision (a) but no injunction or similar relief is sought and granted, 
responsible agencies shall assume that the environmental impact report or 
negative declaration for the project does comply with the provisions of this 
division and shall approve or disapprove the project according to the 
timetable for agency action in Article 5 (commencing with Section 65950) of 
Chapter 4.5 of Division 1 of Title 7 of the Government Code.  Such approval 
shall constitute permission to proceed with the project at the applicant's 
risk pending final determination of such action or proceeding.      

 
 
21167.4.  (a) In any action or proceeding alleging noncompliance with this division, 

the petitioner shall request a hearing within 90 days  from the date of 
filing the petition or shall be subject to dismissal on the court's own 
motion or on the motion of any party interested in the action or proceeding.  
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   (b) The petitioner shall serve a notice of the request for a hearing on all 
parties  at the time that the petitioner files the request for a hearing.  

   (c) Upon the filing of a request by the petitioner for a hearing and upon 
application by any party, the court shall establish a briefing schedule and a 
hearing date.  In the absence of good cause, briefing shall be completed 
within 90 days from the date that the request for a hearing is filed, and the 
hearing, to the extent feasible, shall be held within 30 days thereafter.  
Good cause may include, but shall not be limited to, the conduct of 
discovery, determination of the completeness of the record of proceedings, 
the complexity of the issues, and the length of the record of proceedings and 
the timeliness of its production.  The parties may stipulate to a briefing 
schedule or hearing date that differs from the schedule set forth in this 
subdivision if the stipulation is approved by the court.     

 
 
21167.5.  Proof of prior service by mail upon the public agency carrying out or 

approving the project of a written notice of the commencement of any action 
or proceeding described in Section 21167 identifying the project shall be 
filed concurrently with the initial pleading in such action or proceeding.      

 
 
21167.6.  Notwithstanding any other provision of law, in all actions or proceedings 

brought pursuant to Section 21167, except those involving the Public 
Utilities Commission, all of the following shall apply:  

   (a) At the time that the action or proceeding is filed, the plaintiff or 
petitioner shall file a request that the respondent public agency prepare the 
record of proceedings relating to the subject of the action or proceeding.  
The request, together with the complaint or petition, shall be served 
personally upon the public agency not later than 10 business days from the 
date that the action or proceeding was filed.  

   (b) (1) The public agency shall prepare and certify the record of proceedings not 
later than 60 days from the date that the request specified in subdivision 
(a) was served upon the public agency.  Upon certification, the public agency 
shall lodge a copy of the record of proceedings with the court and shall 
serve on the parties notice that the record of proceedings has been certified 
and lodged with the court.  The parties shall pay any reasonable costs or 
fees imposed for the preparation of the record of proceedings in conformance 
with any law or rule of court.  

   (2) The plaintiff or petitioner may elect to prepare the record of proceedings or 
the parties may agree to an alternative method of preparation of the record 
of proceedings, subject to certification of its accuracy by the public 
agency, within the time limit specified in this subdivision.  

   (c) The time limit established by subdivision (b) may be extended only upon the 
stipulation of all parties who have been properly served in the action or 
proceeding or upon order of the court. Extensions shall be liberally granted 
by the court when the size of the record of proceedings renders infeasible 
compliance with that time limit.  There is no limit on the number of 
extensions that may be granted by the court, but no single extension shall 
exceed 60 days unless the court determines that a longer extension is in the 
public interest.  

   (d) If the public agency fails to prepare and certify the record within the time 
limit established in paragraph (1) of subdivision (b), or any continuances of 
that time limit, the plaintiff or petitioner may move for sanctions, and the 
court may, upon that motion, grant appropriate sanctions.  

   (e) The record of proceedings shall include, but is not limited to, all of the 
following items:  

   (1) All project application materials.  
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   (2) All staff reports and related documents prepared by the respondent public 
agency with respect to its compliance with the substantive and procedural 
requirements of this division and with respect to the action on the project.  

   (3) All staff reports and related documents prepared by the respondent public 
agency and written testimony or documents submitted by any person relevant to 
any findings or statement of overriding considerations adopted by the 
respondent agency pursuant to this division.  

   (4) Any transcript or minutes of the proceedings at which the decisionmaking body 
of the respondent public agency heard testimony on, or considered any 
environmental document on, the project, and any transcript or minutes of 
proceedings before any advisory body to the respondent public agency that 
were presented to the decisionmaking body prior to action on the 
environmental documents or on the project.  

   (5) All notices issued by the respondent public agency to comply with this 
division or with any other law governing the processing and approval of the 
project.  

   (6) All written comments received in response to, or in connection with, 
environmental documents prepared for the project, including responses to the 
notice of preparation.  

   (7) All written evidence or correspondence submitted to, or transferred from, the 
respondent public agency with respect to compliance with this division or 
with respect to the project.  

   (8) Any proposed decisions or findings submitted to the decisionmaking body of the 
respondent public agency by its staff, or the project proponent, project 
opponents, or other persons.  

   (9) The documentation of the final public agency decision, including the final 
environmental impact report, mitigated negative declaration, or negative 
declaration, and all documents, in addition to those referenced in paragraph 
(3), cited or relied on in the findings or in a statement of overriding 
considerations adopted pursuant to this division.  

   (10) Any other written materials relevant to the respondent public agency's 
compliance with this division or to its decision on the merits of the 
project, including the initial study, any drafts of any environmental 
document, or portions thereof, that have been released for public review, and 
copies of studies or other documents relied upon in any environmental 
document prepared for the project and either made available to the public 
during the public review period or included in the respondent public agency's 
files on the project, and all internal agency communications, including staff 
notes and memoranda related to the project or to compliance with this 
division.   

   (11) The full written record before any inferior administrative decisionmaking 
body whose decision was appealed to a superior administrative decisionmaking 
body prior to the filing of litigation.   

   (f) In preparing the record of proceedings, the party preparing the record shall 
strive to do so at reasonable cost in light of the scope of the record.  

   (g) The clerk of the superior court shall prepare and certify the clerk's 
transcript on appeal not later than 60 days from the date that the notice 
designating the papers or records to be included in the clerk's transcript 
was filed with the superior court, if the party or parties pay any costs or 
fees for the preparation of the clerk's transcript imposed in conformance 
with any law or rules of court.  Nothing in this subdivision precludes an 
election to proceed by appendix, as provided in Rule 5.1 of the California 
Rules of Court.  

   (h) Extensions of the period for the filing of any brief on appeal may be allowed 
only by stipulation of the parties or by order of the court for good cause 
shown.  Extensions for the filing of a brief on appeal shall be limited to 
one 30-day extension for the preparation of an opening brief, and one 30-day 
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extension for the preparation of a responding brief, except that the court 
may grant a longer extension or additional extensions if it determines that 
there is a substantial likelihood of settlement that would avoid the 
necessity of completing the appeal.  

   (i) At the completion of the filing of briefs on appeal, the appellant shall 
notify the court of the completion of the filing of briefs, whereupon the 
clerk of the reviewing court shall set the appeal for hearing on the first 
available calendar date.      

 
 
21167.6.5.  (a) The petitioner or plaintiff shall name, as a real party in interest, 

any recipient of an approval that is the subject of an action or proceeding 
brought pursuant to Section 21167, 21168, or 21168.5, and shall serve the 
petition or complaint on that real party in interest, by personal service, 
mail facsimile, or any other method permitted by law, not later than 20 
business days following service of the petition or complaint on the public 
agency.  

   (b) The public agency shall provide the petitioner or plaintiff, not later than 10 
business days following service of the petition or complaint on the public 
agency, with a list of responsible agencies and any public agency having 
jurisdiction over a natural resource affected by the project.  

   (c) The petitioner or plaintiff shall provide the responsible agencies, and any 
public agency having jurisdiction over a natural resource affected by the 
project, with notice of the action or proceeding within 15 days of receipt of 
the list described in subdivision (b).  

   (d) Failure to name potential parties, other than those real parties in interest 
described in subdivision (a), is not grounds for dismissal pursuant to 
Section 389 of the Code of Civil Procedure.  

   (e) Nothing in this section is intended to affect an existing right of a party to 
intervene in the action.      

 
 
21167.7.  Every person who brings an action pursuant to Section 21167 shall comply 

with the requirements of Section 388 of the Code of Civil Procedure.  Every 
such person shall also furnish pursuant to Section 388 of the Code of Civil 
Procedure a copy of any amended or supplemental pleading filed by such person 
in such action to the Attorney General.  No relief, temporary or permanent, 
shall be granted until a copy of the pleading has been furnished to the 
Attorney General in accordance with such requirements.      

 
 
21167.8.  (a) Not later than 20 days from the date of service upon a public agency of 

a petition or complaint brought pursuant to Section 21167, the public agency 
shall file with the court a notice setting forth the time and place at which 
all parties shall meet and attempt to settle the litigation.  The meeting 
shall be scheduled and held not later than 45 days from the date of service 
of the petition or complaint upon the public agency.  The notice of the 
settlement meeting shall be served by mail upon the counsel for each party.  
If the public agency does not know the identity of counsel for any party, the 
notice shall be served by mail upon the party for whom counsel is not known.  

   (b) At the time and place specified in the notice filed with the court, the 
parties shall meet and confer regarding anticipated issues to be raised in 
the litigation and shall attempt in good faith to settle the litigation and 
the dispute which forms the basis of the litigation.  The settlement meeting 
discussions shall be comprehensive in nature and shall focus on the legal 
issues raised by the parties concerning the project that is the subject of 
the litigation.  



 
California Environmental Quality Act 

California Public Resources Code 21000-21177 
pg. 70 

   (c) The settlement meeting may be continued from time to time without postponing 
or otherwise delaying other applicable time limits in the litigation.  The 
settlement meeting is intended to be conducted concurrently with any judicial 
proceedings.  

   (d) If the litigation is not settled, the court, in its discretion, may, or at the 
request of any party, shall, schedule a further settlement conference before 
a judge of the superior court. If the petition or complaint is later heard on 
its merits, the judge hearing the matter shall not be the same judge 
conducting the settlement conference, except in counties that have only one 
judge of the superior court.  

   (e) The failure of any party, who was notified pursuant to subdivision (a), to 
participate in the litigation settlement process, without good cause, may 
result in an imposition of sanctions by the court.  

   (f) Not later than 30 days from the date that notice of certification of the 
record of proceedings was filed and served in accordance with Section 
21167.6, the petitioner or plaintiff shall file and serve on all other 
parties a statement of issues which the petitioner or plaintiff intends to 
raise in any brief or at any hearing or trial.  Not later than 10 days from 
the date on which the respondent or real party in interest has been served 
with the statement of issues from the petitioner or plaintiff, each 
respondent and real party in interest shall file and serve on all other 
parties a statement of issues which that party intends to raise in any brief 
or at any hearing or trial.      

 
 
21168.  Any action or proceeding to attack, review, set aside, void or annul a 

determination, finding, or decision of a public agency, made as a result of a 
proceeding in which by law a hearing is required to be given, evidence is 
required to be taken and discretion in the determination of facts is vested 
in a public agency, on the grounds of noncompliance with the provisions of 
this division shall be in accordance with the provisions of Section 1094.5 of 
the Code of Civil Procedure.    In any such action, the court shall not 
exercise its independent judgment on the evidence but shall only determine 
whether the act or decision is supported by substantial evidence in the light 
of the whole record.     

 
 
21168.5.  In any action or proceeding, other than an action or proceeding under 

Section 21168, to attack, review, set aside, void or annul a determination, 
finding, or decision of a public agency on the grounds of noncompliance with 
this division, the inquiry shall extend only to whether there was a 
prejudicial abuse of discretion. Abuse of discretion is established if the 
agency has not proceeded in a manner required by law or if the determination 
or decision is not supported by substantial evidence.      

 
 
21168.6.  In any action or proceeding under Sections 21168 or 21168.5 against the 

Public Utilities Commission the writ of mandate shall lie only from the 
Supreme Court to such commission.      

 
 
21168.7.  Sections 21168 and 21168.5 are declaratory of existing law with respect to 

the judicial review of determinations or decisions of public agencies made 
pursuant to this division.      
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21168.9.  (a) If a court finds, as a result of a trial, hearing, or remand from an 
appellate court, that any determination, finding, or decision of a public 
agency has been made without compliance with this division, the court shall 
enter an order that includes one or more of the following:  

   (1) A mandate that the determination, finding, or decision be voided by the public 
agency, in whole or in part.  

   (2) If the court finds that a specific project activity or activities will 
prejudice the consideration or implementation of particular mitigation 
measures or alternatives to the project, a mandate that the public agency and 
any real parties in interest suspend any or all specific project activity or 
activities, pursuant to the determination, finding, or decision, that could 
result in an adverse change or alteration to the physical environment, until 
the public agency has taken any actions that may be necessary to bring the 
determination, finding, or decision into compliance with this division.  

   (3) A mandate that the public agency take specific action as may be necessary to 
bring the determination, finding, or decision into compliance with this 
division.  

   (b) Any order pursuant to subdivision (a) shall include only those mandates which 
are necessary to achieve compliance with this division and only those 
specific project activities in noncompliance with this division.  The order 
shall be made by the issuance of a peremptory writ of mandate specifying what 
action by the public agency is necessary to comply with this division.  
However, the order shall be limited to that portion of a determination, 
finding, or decision or the specific project activity or activities found to 
be in noncompliance only if a court finds that (1) the portion or specific 
project activity or activities are severable, (2) severance will not 
prejudice complete and full compliance with this division, and (3) the court 
has not found the remainder of the project to be in noncompliance with this 
division.  The trial court shall retain jurisdiction over the public agency's 
proceedings by way of a return to the peremptory writ until the court has 
determined that the public agency has complied with this division.  

   (c) Nothing in this section authorizes a court to direct any public agency to 
exercise its discretion in any particular way. Except as expressly provided 
in this section, nothing in this section is intended to limit the equitable 
powers of the court.       

 
 
21169.  Any project defined in subdivision (c) of Section 21065 undertaken, carried 

out or approved on or before the effective date of this section and the 
issuance by any public agency of any lease, permit, license, certificate or 
other entitlement for use executed or issued on or before the effective date 
of this section notwithstanding a failure to comply with this division, if 
otherwise legal and valid, is hereby confirmed, validated and declared 
legally effective.  Any project undertaken by a person which was supported in 
whole or part through contracts with one or more public agencies on or before 
the effective date of this section, notwithstanding a failure to comply with 
this division, if otherwise legal and valid, is hereby confirmed, validated 
and declared legally effective.      

 
 
21170.  (a) Section 21169 shall not operate to confirm, validate or give legal effect 

to any project the legality of which was being contested in a judicial 
proceeding in which proceeding the pleadings, prior to the effective date of 
this section, alleged facts constituting a cause of action for, or raised the 
issue of, a violation of this division and which was pending and undetermined 
on the effective date of this section; provided, however, that Section 21169 
shall operate to confirm, validate or give legal effect to any project to 
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which this subdivision applies if, prior to the commencement of judicial 
proceedings and in good faith and in reliance upon the issuance by a public 
agency of any lease, permit, license, certificate or other entitlement for 
use, substantial construction has been performed and substantial liabilities 
for construction and necessary materials have been incurred.  

   (b) Section 21169 shall not operate to confirm, validate or give legal effect to 
any project which had been determined in any judicial proceeding, on or 
before the effective date of this section to be illegal, void or ineffective 
because of noncompliance with this division.     

 
 
21171.  This division, except for Section 21169, shall not apply to the issuance of 

any lease, permit, license, certificate or other entitlement for use for any 
project defined in subdivision (c) of Section 21065 or to any project 
undertaken by a person which is supported in whole or in part through 
contracts with one or more public agencies until the 121st day after the 
effective date of this section.  This section shall not apply to any project 
to which Section 21170 is applicable or to any successor project which is the 
same as, or substantially identical to, such a project.    This section shall 
not prohibit or prevent a public agency, prior to the 121st day after the 
effective date of this section, from considering environmental factors in 
connection with the approval or disapproval of a project and from imposing 
reasonable fees in connection therewith.     

 
 
21172.  This division shall not apply to any project undertaken, carried out, or 

approved by a public agency to maintain, repair, restore, demolish or replace 
property or facilities damaged or destroyed as a result of a disaster in a 
disaster stricken area in which a state of emergency has been proclaimed by 
the Governor pursuant to Chapter 7 (commencing with Section 8550) of Division 
1, Title 2 of the Government Code.      

 
 
21172.5.  Until the 121st day after the effective date of this section, any 

objectives, criteria and procedures adopted by public agencies in compliance 
with this division shall govern the evaluation of projects defined in 
subdivisions (a) and (b) of Section 21065 and the preparation of 
environmental impact reports on such projects when required by this division.    
Any environmental impact report which has been completed or on which 
substantial work has been performed on or before the 121st day after the 
effective date of this section, if otherwise legally sufficient, shall, when 
completed, be deemed to be in compliance with this division and no further 
environmental impact report shall be required except as provided in Section 
21166.      

 
 
21173.  If any provision of this division or the application thereof to any person or 

circumstances is held invalid, such invalidity shall not affect other 
provisions or applications of this division which can be given effect without 
the invalid provision or application thereof, and to this end the provisions 
of this division are severable.      

 
 
21174.  No provision of this division is a limitation or restriction on the power or 

authority of any public agency in the enforcement or administration of any 
provision of law which it is specifically permitted or required to enforce or 
administer, including, but not limited to, the powers and authority granted 
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to the California Coastal Commission pursuant to Division 20 (commencing with 
Section 30000).  To the extent of any inconsistency or conflict between the 
provisions of the California Coastal Act of 1976 (Division 20 (commencing 
with Section 30000)) and the provisions of this division, the provisions of 
Division 20 (commencing with Section 30000) shall control.      

 
 
21175.  In the event that a local agency formation commission, acting pursuant to the 

provisions of Chapter 6.6 (commencing with Section 54773) of Part 1 of 
Division 2 of Title 5 of, or pursuant to Division 1 (commencing with Section 
56000) of Title 6 of, the Government Code, has approved a project without 
complying with this division, such approval is hereby confirmed, validated, 
and declared legally effective notwithstanding the failure to comply with 
this division; provided, that such approval shall have occurred prior to 
February 7, 1975.     

 
 
21176.  (a) Section 21175 shall not operate to confirm, validate, or give legal 

effect to any project, the legality of which was being contested in a 
judicial proceeding in which proceeding the pleadings, prior to February 7, 
1975, alleged facts constituting a cause of action for, or raised the issue 
of, a violation of this division, and which was pending and undetermined on 
February 7, 1975.  

   (b) Section 21175 shall not operate to confirm, validate, or give legal effect to 
any project which had been determined in any judicial proceeding, on or 
before the effective date of this section, to be illegal, void, or 
ineffective because of noncompliance with this division.      

 
 
21177.  (a) No action or proceeding may be brought pursuant to Section 21167 unless 

the alleged grounds for noncompliance with this division were presented to 
the public agency orally or in writing by any person during the public 
comment period provided by this division or prior to the close of the public 
hearing on the project before the issuance of the notice of determination.  

   (b) No person shall maintain an action or proceeding unless that person objected 
to the approval of the project orally or in writing during the public comment 
period provided by this division or prior to the close of the public hearing 
on the project before the issuance of the notice of determination.  

   (c) This section does not preclude any organization formed after the approval of a 
project from maintaining an action pursuant to Section 21167 if a member of 
that organization has complied with subdivision (b).  

   (d) This section does not apply to the Attorney General.  
   (e) This section does not apply to any alleged grounds for noncompliance with this 

division for which there was no public hearing or other opportunity for 
members of the public to raise those   objections orally or in writing prior 
to the approval of the project, or if the public agency failed to give the 
notice required by law.   
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POLICY ON MITIGATION GUIDELINES REGARDING
IMPACTS TO RARE, THREATENED, AND ENDANGERED PLANTS

California Native Plant Society Rare Plant Scientific Advisory Committee
(February 1991, revised April 1998)

This document is intended to guide in the assessment and mitigation of impacts to rare and endangered
plants. It supports the California Native Plant Society Policy Regarding Mitigation of Impacts to Rare and
Endangered Plants (Appendix A). The goals of the policy are to prevent decline of rare plants and their
habitats and to ensure that effective rare plant preservation measures are implemented.

In California the right to develop land is subject to regulation by public agencies that have discretionary
control over project approval. The National Environmental Policy Act of 1969 (NEPA) and the California
Environmental Quality Act of 1970 (CEQA) require project applicants to disclose, consider and avoid or
reduce significant project impacts to rare or endangered species. Environmental documents required
under those laws contain the project disclosures and evaluations and are available for public review.

EVALUATION GUIDELINES

Before identifying mitigation options for a project, the vegetation types, rare plants and habitats, and
specialized biotic resource areas must be identified and the project impacts described and assessed. The
Society recommends following the Department of Fish and Game's Guidelines for Assessing Effects of
Proposed Developments on Rare and Endangered Plants and Plant Communities (Appendix B). An
important aspect of the evaluation is determining whether an impact is significant as defined by CEQA
and NEPA. Under CEQA, for example, an significant impact is one which would produce a substantial, or
potentially substantial, adverse change in the environment.

MITIGATION GUIDELINES

The Society endorses the mitigation concepts in the California Environmental Quality Act, Statutes and
Guidelines (1986) because they may be applied specifically to rare plants. The types of mitigation for
environmental impacts that are listed in CEQA (Section 15370) are:

(a) Avoiding the impact altogether by not taking a certain action.

(b) Minimizing impacts by limiting the degree or magnitude of the action.

(c) Rectifying the impact by repairing, rehabilitating or restoring the impacted environment.

(d) Reducing or eliminating the impact over time by preservation and maintenance operations during the
life of the project.

(e) Compensating for the impact by replacing or providing substitute resources or environments.

These mitigation measures can be applied to a variety of environmental impacts but are not always
appropriate to mitigating rare plant impacts. Mitigation measures should be developed on a site-specific
basis in consultation with appropriate resources agencies. Under existing laws, a project applicant or a
local lead agency may have the responsibility of consulting with public regulatory agencies on matters
relating to project impacts on rare species.

For rare plants, effective mitigation options that can avoid or reduce impacts may be limited. The use of
more than one measure may be necessary depending upon the type of project and the factors that make
plant species rare (e.g., unusual soils, microclimates, or water regimes). Each project must be individually
evaluated to determine which mitigation method or methods will avoid or reduce impacts defined by
CEQA or NEPA as significant to a less than significant level. Because the life history and ecological
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information needed to judge whether mitigation measures are adequate is often lacking, additional
biological research may be necessary prior to mitigation design and/or implementation in order to
determine which measures will be most appropriate.

Of the five mitigation types in the California Environmental Quality Act, the California Native Plant Society
fully supports those which avoid net reduction of population size or species viability. For most plant
species this requires the protection of habitat essential to the survival of the species. In some instances,
this also requires that impacts be fully avoided in order to prevent a significant impact (i.e., a net loss of
plant numbers, habitat, or genetic variability essential to the future existence and recovery of the species).
Alternatives such as site restoration and off-site introduction are generally unproven, and usually
unsuccessful.

Avoidance:

Impacts to rare plants may be avoided by: (1) pre-project planning and design; (2) reconfiguring an
existing project design; or (3) adopting the no-project alternative. Project planning and design measures
to avoid impacts may include arrangement of facilities on-site to avoid sensitive features. Additional
measures are almost always required to protect avoided sites from impacts associated with construction
and operation of the project. Such protection can include, but is not limited to, fencing, open space or
conservation easements, and transfer of development rights. See Appendix C for a brief discussion of
conservation easements.

Each of the other mitigation alternatives included in the CEQA guidelines involves the acceptance of a net
loss and/or use of transplantation, artificial propagation, seed transfer, or habitat restoration. The Society
believes that these methods do not fully mitigate for significant impacts to rare plants and their habitats for
three reasons:

(1) These alternatives compromise and ultimately negate mitigation by allowing net losses of rare plant
populations and habitat. Mitigation must, according to CEQA, fully offset or reduce significant impacts to a
less than significant level.

(2) Most rare plants are restricted to their known locations because they have specialized, poorly
understood, habitat requirements. Creating the exact environmental conditions that these plants require
may not be possible.

(3) The Society does not endorse alteration of naturally occurring plant communities through
transplantation because the methodology for most rare plants is untested and therefore unreliable and
because most past attempts have ultimately failed.

Although the Society does not endorse significant net losses of rare plant numbers or habitat, we
recognize that where such losses are allowed or are deemed unavoidable, off-site restoration,
compensation, transplantation or other salvage methods should be attempted to enhance degraded
populations or provide for partial survival of the sacrificed population. Such measures also provide
additional knowledge of the species' horticultural and ecological requirements. Such measures should
never be performed so that an otherwise unaffected population is in any way jeopardized, for example by
genetic contamination.

Mitigation alternatives other than avoidance are discussed below. These should be used alone or in
combination to reduce impacts to less than significant levels. They should also be used in conjunction
with monitoring and long-term management agreements.
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Reducing Impacts:

The significance of impacts may be minimized by reducing the size of the project (i.e., partial avoidance)
and by locating the project in the least environmentally sensitive area. Areas where impacts are avoided
should be surrounded by buffer zones where impacts are absorbed, and set aside and permanently
protected in conservation or open space easements. Efforts should be made to salvage portions of the
population that will be lost.

Restoration:

Restoration can be used to mitigate impacts from projects approved prior to environmental regulations, or
impacts allowed through a "statement of overriding considerations."

Depending upon the degree of impact, habitat restoration may be as simple as removing debris and
controlling public access. In more complex situations, however, partial or total restoration of degraded
habitat may require extensive revegetation, and soil protection and stabilization programs. Restoration
must be tailored to the specific project site based on the habitat and species involved. General guidelines
for restoration projects involving rare plants are discussed in Appendix D.

Reduction Over Time:

Impacts may be significantly reduced or eliminated by controlling public access and by fencing or staking
the habitat area to prevent accidental intrusion into the site. Monitoring rare plants and habitats during all
phases of a project will help ensure that construction and operation activities do not encroach on
protected habitat.

When project actions have ended, restraints may or may not be removed depending on the completed
project's potential for long-term impacts on the sensitive area. In most instances, control of public access
to sensitive habitat sites needs to be continued beyond the construction phase of an individual project,
especially in moderate and high density development areas. Public education about the value of the
protected resources should also be considered for these areas.

Attempts to reduce or eliminate impacts over the life of the project should be required for all projects if the
potential exists for secondary impacts due to human access; mitigation agreements that require
placement of a conservation or open space easement on the mitigation site should be considered to
implement this measure.

Off-site Compensation:

Compensating for the impact by protecting substitute resources or environments has been used in some
instances to mitigate unavoidable impacts. In most instances off-site compensation does not fully reduce
impacts to an insignificant level because a net loss of individuals or habitat that supports a natural self-
sustaining rare plant population results. In spite of this, off-site compensation is a useful tool under
specific circumstances where other mitigation alternatives cannot be applied or do not fully mitigate
significant impacts.

Off-site compensation has been approached in several different ways, including: 1) permanent protection
of an existing off-site native population; 2) permanent protection of an off-site introduced population; 3) a
combination of 1) and 2); or 4) mitigation banking.

Determining habitat value for off-site compensation is difficult. The size of the acquisition will vary
depending upon the type, condition, extent and rarity of the habitat and species. In any case, the
acquisition and permanent protection of an alternative parcel does not alter the fact that the loss of the
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initial site brings the rare habitat and species one step closer to ultimate extinction. Species preservation
is greatly enhanced when plants are protected at a number of separate sites. Although the permanent
protection of a vigorous, self-sustaining population of the species tends to reduce the endangerment
potential of the species at that particular site, it does not necessarily fully compensate for the loss of the
habitat known to support a viable population. To further reduce the endangerment potential for the
species and habitat, the ratio of acquisition to loss must in most cases exceed 1:1 for any species. The
ratio should be higher for rarer species, particularly for those that occupy irreplaceable habitats. In
addition, enhancing off-site compensation areas (e.g., reducing grazing or OHV impacts) can help to
more fully compensate for the net loss of plants at a project site.

If transfer of the threatened population is being attempted, an ecological study of the site, including an
inventory of rare species, is needed to identify the feasibility of introduction. Genetic contamination can
occur by mixing of populations of the rare plants and needs to be avoided, as does hybridization between
the rare plant and close relatives that could occur at the introduction site. In no case are unthreatened
populations to be jeopardized by the transfer of genetic material from the threatened site. If the
compensation site is considered suitable, acquisition or other permanent protection efforts are required to
ensure adequate long-term protection, and therefore to mitigate for a net loss of rare plants or habitat. A
propagation program should be developed for the salvage and transfer of rare plant populations from the
initial parcel before initiating any activities. Permits may be required from California Department of Fish
and Game (DFG) or the U.S. Fish and Wildlife Service. Propagation methods for the salvaged population
must be developed on a case-specific basis. The propagation program schedule must provide adequate
lead time to plan and carry out transfer at the correct time of the year. In order to serve as mitigation, the
transfer must be successfully completed before the project's construction activities eliminate plants or
habitats. Maintenance and monitoring programs which include the collection of data to document degree
of success should also be developed for the compensation site to ensure the transplanted population is
self-sufficient and thereby demonstrate success.

MITIGATION IMPLEMENTATION

The mitigation design, implementation techniques and reporting procedures must be clearly documented.
Responsibilities of the landowner/applicant, contractors, and agencies, and criteria that define successful
mitigation, should be placed in writing to prevent later confusion or disagreement. The DFG Plant
Conservation Program has prepared a mitigation plan annotated outline that includes the basic
information needed to develop a mitigation plan for State-listed plant species that would be acceptable to
the DFG. This document discusses important considerations in designing appropriate mitigation and
monitoring plans and establishing appropriate performance criteria, and should be consulted when
developing mitigation for impacts to any rare plant species.

Mitigation agreements entered into as a condition of a discretionary permit must contain assurances of
implementation, monitoring and maintenance. Permits for development generally require a mitigation plan
prior to approval. Project construction is sometimes completed before mitigation is fully implemented,
especially where restoration or revegetation is involved. In these and related instances mitigation
commitments should be guaranteed by a negotiable performance security. The amount of the negotiable
security should be large enough to complete the mitigation and to purchase other rare plant habitat in the
event the applicant fails to successfully complete the work in accordance with the approved mitigation
agreement.

Clear criteria should be included in the mitigation agreement to define the conditions under which the
mitigation measures are to be considered complete or successful, so that the performance security may
be returned. Any mitigation effort requiring manipulation of plants or of habitats should be monitored for
success or failure for a minimum of five years before relinquishing the performance security. The duration
of the evaluation period must be based on the biological constraints of the species involved.
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MAINTENANCE AND MONITORING IMPLEMENTATION

Maintenance and monitoring of rare plant populations and habitats are essential even where these are
"protected" by mitigation measures. Monitoring enables project applicants and regulatory agencies to
document compliance with mitigation agreements. Monitoring also enables scientists to gather valuable
knowledge on the effectiveness of rare plant mitigation methods. The financial responsibility for
monitoring and maintenance of rare plant populations and habitat is typically that of the project applicant.
In all cases, monitoring should be conducted by an experienced botanist. Maintenance responsibilities
must be clearly stated in contractual agreements to eliminate any confusion during future maintenance
and monitoring.

Maintenance must consider the ecological needs of the species and habitat and the types of mitigation
used. Where undisturbed habitat is set aside, maintenance may consist of little more than controlling
public access, maintaining fences, or periodic weed removal. Restoration and revegetation programs may
require more complex maintenance programs. For example, invasive non-native plants may require
specialized control measures to keep them from spreading; herbivores may also need to be controlled to
protect the native vegetation.

Monitoring programs must be developed to meet the needs of the specific mitigation program. For
example, it may be necessary to monitor the progress of construction activities, if these activities have the
potential to damage rare plant habitat. Monitoring of restoration and revegetation projects is essential to
document success or failure and identify areas where additional work is needed. Monitoring undisturbed
sites that have been set aside and are not likely to suffer direct or cumulative impacts may require only
periodic visits to determine if easement violations have occurred. Requirements to correct violations
should be described in the conservation easement or mitigation agreement.

In the past, mitigation for many approved projects was not properly implemented and agencies failed to
enforce compliance by project developers. To rectify this, legislation passed in 1989 (AB 3180, Cortese)
amended CEQA by adding section 21081.6 to allow California agencies to require monitoring of
mitigation measures that were defined for a given project. The features to be monitored must be outlined
in a formal monitoring plan which must be sufficient to identify failures in mitigation throughout the life of
the project, not just during the construction phase. Agencies can enforce compliance with monitoring
plans through several means, including specifying penalties for failure to meet monitoring obligations,
through the use of existing police power such as fines or restraining orders, and/or by requiring a
performance security of the project applicant.

Monitoring a conservation easement is the responsibility of the easement holder, whether this is a
nonprofit organization or a public agency. The easement holder is also responsible for seeking redress for
violations of the conservation easement contract.

CONCLUSION

The Society supports project alternatives that completely avoid significant project impacts to rare and
endangered plant species and their habitats. In cases where other mitigation alternatives are approved,
mitigation plans should be designed based on the specific requirements of the species and habitat
involved. Although the current limited understanding of the ecological requirements for most rare species
makes this task difficult, the use of preliminary ecological studies in mitigation planning will help to
develop successful mitigation programs. Emphasis must be placed on conserving not only the rare plant
but its habitat. The increased awareness of the need for solutions to problems of human impact on the
environment and endangered species is encouraging. This awareness and concern has led to the
participation of many agencies, conservation organizations, and concerned individuals in an effort to
develop the criteria needed for rare plant protection. The California Native Plant Society has dedicated
itself to helping realize this goal, and is always available to assist private individuals, local governments,
public agencies and others in designing truly effective mitigation measures. Some of the references cited
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in the bibliography contain information relating to studies of specific rare plants and mitigation
implementations for specific development projects.
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APPENDIX A

POLICY REGARDING MITIGATION OF IMPACTS TO
RARE AND ENDANGERED PLANTS

Adopted by the CNPS Board of Directors: June 6, 1987

The policy of the California Native Plant Society is that all potential direct, indirect, and cumulative
impacts to rare, threatened, or endangered plants and their habitats must be assessed and that
appropriate measures be implemented to prevent such impacts resulting from projects. The policy of the
Society is also that environmental documents and mitigation plans be based on complete, accurate and
current scientific information. Viability of rare, threatened, or endangered plants and their habitats takes
precedence over economic or political expediency. Because of the tremendous diversity of rare plant
habitats in California, and the dependence of rare plants on their local habitats, it is imperative that
mitigation measures be developed on a site specific basis. Local environmental conditions, species
biology, land use patterns and other factors must be incorporated into the design of mitigation plans.

The goals of this policy are to prevent the decline of rare plants and their habitats and to ensure
that effective rare plant preservation measures are implemented.

Of the mitigation measures listed in the California Environmental Quality Act, the Society fully
endorses only that of avoiding the impact. Measures to minimize, to rectify, or to reduce or eliminate the
impact over time are recognized by the Society as partial mitigation. The Society does not recognize off-
site compensation as mitigation.

Guidelines for project review and evaluation of mitigation proposals are available from the
California Native Plant Society. The Rare Plant Scientific Advisory Committee will revise the guidelines
periodically so that they are easily used with the California Environmental Quality Act and other current
legislation.

California Native Plant Society
1722 J Street, Suite 17
Sacramento, CA 95814

(916) 447-2677
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APPENDIX B

GUIDELINES FOR ASSESSING THE EFFECTS OF PROPOSED DEVELOPMENTS ON RARE,
THREATENED, AND ENDANGERED PLANTS AND PLANT COMMUNITIES

State of California
THE RESOURCES AGENCY
Department of Fish and Game

May 4, 1984
Revised August 15, 1997

The following recommendations are intended to help those who prepare and review environmental
documents determine when a botanical survey is needed, who should be considered qualified to conduct
such surveys, how field surveys should be conducted, and what information should be contained in the
survey report. The Department may recommend that lead agencies not accept the results of surveys that
are not conducted according to these guidelines.

1. Botanical surveys that are conducted to determine the environmental effects of a proposed
development should be directed to all rare, threatened, and endangered plants and plant
communities. Rare, threatened, and endangered plants are not necessarily limited to those species
which have been "listed" by state and federal agencies but should include any species that, based on
all available data, can be shown to be rare, threatened, and/or endangered under the following
definitions:

A species, subspecies, or variety of plant is "endangered" when the prospects of its survival and
reproduction are in immediate jeopardy from one or more causes, including loss of habitat, change in
habitat, over-exploitation, predation, competition, or disease. A plant is "threatened" when it is likely to
become endangered in the foreseeable future in the absence of protection measures. A plant is "rare"
when, although not presently threatened with extinction, the species, subspecies, or variety is found
in such small numbers throughout its range that it may be endangered if its environment worsens.

Rare plant communities are those communities that are of highly limited distribution. These
communities may or may not contain rare, threatened, or endangered species. The most current
version of the California Natural Diversity Database's List of California Terrestrial Natural
Communities may be used as a guide to the names and status of communities.

2. It is appropriate to conduct a botanical field survey to determine if, or the extent that, rare, threatened,
or endangered plants will be affected by a proposed project when:

a. Based on an initial biological assessment, natural vegetation occurs on the site and it is unknown
if rare, threatened, or endangered plants or habitats occur on the site; or

b. Rare plants have historically been identified on the project site, but adequate information for
impact assessment is lacking.

3. Botanical consultants should possess the following qualifications:

a. Experience conducting floristic field surveys;

b. Knowledge of plant taxonomy and plant ecology;

c. Familiarity with the plants of the area, including rare, threatened, and endangered species; and

d. Familiarity with the appropriate state and federal statutes related to plants and plant collecting.
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4. Field surveys should be conducted in a manner that will locate any rare, threatened, or endangered
species that may be present. Specifically, rare, threatened, or endangered plant surveys should be:

a. Conducted in the field at the proper time of year when rare, threatened, or endangered species
are both evident and identifiable. Usually, this is when the plants are flowering.

Additionally, field surveys should be conducted with sufficient number of visits spaced throughout
the growing season to accomplish a floristic survey of the site (see 4.b.).

When rare, threatened, or endangered plants are known to occur in the type(s) of habitat present
in the project area, nearby accessible occurrences of the plants (reference sites) should be
observed to determine that the species are identifiable at the time of the survey.

b. Floristic in nature. A complete species list should be included in every botanical survey report.

c. Conducted in a manner that is consistent with conservation ethics. Collections of rare,
threatened, or endangered species, or suspected rare, threatened, or endangered species
(voucher specimens) should be made only when such actions would not jeopardize the continued
existence of the population and in accordance with applicable state and federal permit
requirements. A collecting permit from the Plant Conservation Program of DFG is required for
collection of state-listed plant species. Voucher specimens should be deposited at recognized
public herbaria for future reference. Photography should be used to document plant identification
and habitat whenever possible, but especially when the population cannot withstand collection of
voucher specimens.

d. Conducted using systematic field techniques in all habitats of the site to ensure a thorough
coverage of potential impact areas.

e. Well documented. When a rare, threatened, or endangered plant (or rare plant community) is
located, a California Native Species (or Community) Field Survey Form or equivalent written form,
accompanied by a copy of the appropriate portion of a 72 minute topographic map with the
occurrence mapped, should be completed and submitted to the Natural Diversity Data Base.

5. Reports of botanical field surveys should be included in or with environmental assessments, negative
declarations and mitigated negative declarations, EIR's, and EIS's, and should contain the following
information:

a. Project description, including a detailed map of the project location and study area.

b. A written description of biological setting referencing the community nomenclature used and a
vegetation map.

c. Detailed description of survey methodology.

d. Dates of field surveys and total person-hours spent on field surveys.

e. Results of field survey (including detailed maps).

f. An assessment of potential impacts.

g. Discussion of the importance of rare, threatened, or endangered plant populations with
consideration of nearby populations and total species distribution.
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h. Recommended measures to avoid impacts.

i. List of all species occurring on the project site.

j. Description of reference site(s) visited and phenological development of rare or endangered
plant(s).

k. Copies of all California Native Species Field Survey Forms or Natural Community Field
Survey Forms.

l. Name of field investigator(s).

m. References cited, persons contacted, herbaria visited, and disposition of voucher specimens.
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APPENDIX C

CONSERVATION EASEMENTS

Open Space or Conservation Easements have been used in a number of jurisdictions throughout
California. In open space or conservation easements the landowner transfers the rights to develop a
parcel to a conservation organization or public agency. The legal basis for this action is found in
Government Code Section 51050 et seq., particularly Section 51083.5 which describes the granting of
easements to nonprofit organizations. Easements granted to an impartial third party, interested
organization, or resource agency are the only secure types. Those granted to a local public jurisdiction
can be eliminated or modified with a majority vote.

Determining the appropriate size of an easement is difficult. It must be large enough to support, in
perpetuity, a biologically secure, reproducing population with an adequate buffer zone. The proposed land
use surrounding the easement and current and future land uses of the conservation or open space
easement area must also be taken into consideration. A land use or management plan that accounts for
the type of rare plant habitat and the biology of the resident species needs to be developed for easement
areas. The design of the protection area boundaries and management plan must be scientifically based,
utilizing baseline studies and species biology information.

Conservation and open space easement contracts should include a legal description of the easement
parcel, the purpose of the easement and describe the specific resources or conditions being protected by
the easement. The contract should also include the rights of the grantee, the grantors rights and uses,
restrictions of undesirable activities, and a general restriction of all uses inconsistent with the purposes of
the easement. Language should be included that states that the conditions of the easement contract are
binding not only on the grantor, but also on his heirs, assigns, and all other successors and interests so
that the term of the easement runs with the land in perpetuity.

Conservation easement contracts should also include: (1) specific restrictions to protect the site from land
use change, introduction of nonnative plant species and public access; and (2) the right of the grantee to
enforce compliance with the terms of the easement and to require restoration of the habitat at the
grantor's expense should damage to the habitat result from violation of the agreement by the grantor.

Maintenance and monitoring agreements and guideline documents for the conservation easement should
be incorporated into the easement contract.

California Native Plant Society
1722 J Street, Suite 17
Sacramento, CA 95814

(916) 447-2677
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APPENDIX D

BRIEF GUIDELINES FOR RESTORATION PROJECTS

General guidelines for restoration projects are as follows:

1. Prior to the development of a restoration program, the goals of the completed project must be
established and a course of action developed to achieve that goal.

2. Pre-impact site conditions should be determined. Clues to this may be found in remnants of the
existing habitat, in herbarium research, and from botanists who have collected in the area in the past.
Local historical files or societies may be a source of information if the site is near an urban area.

3. Other site factors which may require study are land contours, soil types, erosion control, topsoil
protection, and pre-impact hydrologic patterns.

4. An ecological study of the species being considered for reintroduction is necessary, including their
total distribution, other habitat sites, associated species and pollinators.

5. Revegetation methodology research may include propagation techniques, material sources,
propagule collection and preparation, planting densities, seedling protection, weed and invasive
exotics control, site protection, public access and many other factors. The present knowledge of
propagation requirements for rare plants is so limited that all efforts to propagate and reintroduce
them in the wild should be carried out under the direct supervision of a specialist well versed in the
cultural requirements of the genus.

6. A maintenance and monitoring program should also be included in the development of
restoration/revegetation plans, and should utilize consistently documented data to further augment
the existing knowledge of the species and to develop criteria for other revegetation projects.

California Native Plant Society
1722 J Street, Suite 17
Sacramento, CA 95814

(916) 447-2677
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APPENDIX E

DEFINITIONS

The following definitions are used in this document:

Maintenance: the process of ensuring that rare plants and their habitats remain viable and in good
condition.

Mitigation: actions taken to avoid or reduce significant adverse impacts. Impacts are less than significant
if no net loss of population size or habitat quality results.

Mitigation banking: A large preserve or open space which individual developers buy into at a
predetermined compensation ratio to satisfy their mitigation debt. Mitigation banking focuses mitigation
efforts into significant amounts of habitat rather than permitting establishment of many smaller and less
significant or less defensible preserves or open space areas.

Monitoring: periodic assessment of the status of a plant population or habitat to determine its condition
and reveal trends in vigor and viability; should be conducted in a scientific and standardized fashion.

Off-site Compensation: preservation in perpetuity of alternate sites containing similar habitat types and
species to offset or "compensate" for unavoidable losses. The ratio of acquisition to loss should be
greater than one to one for any species. In lieu of this, an equitable sum of money may be paid for the
purchase of an alternate site.

Preservation: the maintenance and protection of rare plants and habitats at levels that existed prior to the
commencement of a project.

Rare Species: for the purpose of this policy, and to avoid undue repetition, the word "rare" is used to
include "rare", "threatened", and "endangered" plant species as defined in Section 3(4)(15) of The
Federal Endangered Species Act of 1973, and The California Environmental Quality Act Guidelines,
Section 15380 (1986). The latter section is reproduced below:

(b) A species of plant is:

    (1) "Endangered" when its survival and reproduction in the wild are in immediate jeopardy from
one or more causes, including loss of habitat, change in habitat, overexploitation, predation,
competition, disease, or other factors; or

    (2) "Rare" when either:

        (A) Although not presently threatened with extinction, the species is existing in such small
numbers throughout all or a significant portion of its range that it may become endangered if its
environment worsens; or

        (B) The species is likely to become endangered within the foreseeable future throughout all
or a significant portion of its range and may be considered "threatened" as that term is used in the
Federal Endangered Species Act.

(c) A species of plant shall be presumed to be rare or endangered if it is listed in:

    (1) Sections 670.2 or 670.5, Title 14, California Administrative Code; or
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    (2) Title 50, Code of Federal Regulations, Section 17.11 or 17.12 pursuant to the Federal
Endangered Species Act as threatened or endangered; or

(d) A species not included in any listing identified in subsection (c) shall nevertheless be
considered to be rare or endangered if the species can be shown to meet the criteria in
subsection (b).

Division 2, Chapter 1.5 of the California Fish and Game Code (California Endangered Species Act
Section 2067) defines a "threatened" species as a native species or subspecies of a plant that, although
not presently threatened with extinction, is likely to become an endangered species in the foreseeable
future in the absence of special protection and management efforts required in this chapter.

Transfer of Development Rights (TDR): Under this process, an applicant may gain density bonuses in
designated development areas if rare plant populations and habitat are left in permanent open space.
This alternative also requires an organized plan by a local agency identifying those areas to be left
undisturbed and those that may be used by the applicant for density increases in return for protecting the
areas to be left undisturbed. Protection in perpetuity is a necessary requirement of TDR proposals that
are implemented to protect rare plant populations. TDR is being used increasingly as a mitigation tool for
on-site rare plant protection.

Unavoidable significant impacts: impacts resulting from a "statement of overriding considerations" where
the public benefits of a project have been determined to outweigh the significance of the environmental
impact, or where an emergency situation or natural disaster may destroy, or has destroyed rare plant
habitat and species.

California Native Plant Society
1722 J Street, Suite 17
Sacramento, CA 95814

(916) 447-2677
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APPENDIX F

CNPS RARE PLANT LISTS (Skinner and Pavlik, 1994)

The California Native Plant Society currently tracks 1742 plant species, subspecies, and varieties as rare
in California. They are assigned to one of five "lists" in an effort to categorize their degree of rarity.

List 1A: Plants Presumed Extinct in California

The 37 plants of List 1A are presumed extinct because they have not been seen or collected in the wild in
California for many years. Although most of them are restricted to California, a few are found in other
states as well. In many cases, repeated attempts have been made to rediscover these plants by visiting
known historical locations. Even after such diligent searching, CNPS is constrained against saying that
they are extinct, since for most of them rediscovery remains a distinct possibility. Note that care should be
taken to distinguish between "extinct" and "extirpated." A plant is extirpated if it has been locally
eliminated, but it may exist in abundance elsewhere in its range.

All of the plants constituting List 1A meet the definitions of Sec. 1901, Chapter 10 (Native Plant Protection
Act [NPPA]) or Secs. 2062 and 2067 (California Endangered Species Act [CESA]) of the California
Department of Fish and Game Code, and are eligible for state. Should these taxa be rediscovered, it is
mandatory that they be fully considered during preparation of environmental documents relating to the
California Environmental Quality Act (CEQA).

List 1B: Plants Rare, Threatened or Endangered in California and Elsewhere

The 857 plants of List 1B are rare throughout their range. All but a few are endemic to California. All of
them are judged to be vulnerable under present circumstances or to have a high potential for becoming
so because of their limited or vulnerable habitat, their low numbers of individuals per population (even
though they may be wide ranging), or their limited number of populations. Most of the plants of List 1B
have declined significantly since the arrival of non-indigenous humanity in California.

All of the plants constituting List 1B meet the definitions of Sec. 1901, Chapter 10 (NPPA) or Secs. 2062
and 2067 (CESA) of the California Department of Fish and Game Code, and are eligible for state listing. It
is mandatory that they be fully considered during preparation of environmental documents relating to
CEQA.

List 2: Plants Rare, Threatened, or Endangered in California, But More Common Elsewhere

Except for being common beyond the boundaries of California, the 272 plants of List 2 would have
appeared on List 1B. From the federal perspective, plants common in other states or countries are not
eligible for consideration under the provisions of the Endangered Species Act. Until 1979, a similar policy
was followed in California. However, after the passage of the NPPA, plants were considered for
protection without regard to their distribution outside the state.

All of the plants constituting List 2 meet the definitions of Sec. 1901, Chapter 10 (NPPA) or Secs. 2062
and 2067 (CESA) of the California Department of Fish and Game Code, and are eligible for state listing. It
is mandatory that they be fully considered during preparation of environmental documents relating to
CEQA.

List 3: Plants About Which We Need More Information -- A Review List

The 47 plants that comprise List 3 are united by one common theme -- CNPS lacks the necessary
information to assign them to one of the other lists or to reject them. Nearly all of the plants remaining on
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List 3 are taxonomically problematic. Data regarding distribution, endangerment, ecology, and taxonomic
validity will be gratefully received by CNPS.

Some of the plants constituting List 3 meet the definitions of Sec. 1901, Chapter 10 (NPPA) or Secs.
2062 and 2067 (CESA) of the California Department of Fish and Game Code, and are eligible for state
listing. CNPS recommends that List 3 plants be evaluated for consideration during preparation of
environmental documents relating to CEQA.

List 4: Plants of Limited Distribution -- A Watch List

The 532 plants in this category are of limited distribution or infrequent throughout a broader area in
California, and their vulnerability or susceptibility to threat appears low at this time. While CNPS cannot
call these plants "rare" from a statewide perspective, they are uncommon enough that their status should
be monitored regularly. Should the degree of endangerment or rarity of a List 4 plant change, we will
transfer it to a more appropriate list.

Very few of the plants constituting List 4 meet the definitions of Sec. 1901, Chapter 10 NPPA) or Secs.
2062 and 2067 (CESA) of the California Department of Fish and Game Code, and few, if any, are eligible
for state listing. Nevertheless, many of them are significant locally, and CNPS recommends that List 4
plants be evaluated for consideration during preparation of environmental documents relating to CEQA.
This may be particularly appropriate for the type locality of a List 4 plant, for populations at the periphery
of a species' range or in areas where the taxon is especially uncommon or has sustained heavy losses, or
for populations exhibiting unusual morphology or occurring on unusual substrates.

California Native Plant Society
1722 J Street, Suite 17
Sacramento, CA 95814

(916) 447-2677
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STATEMENT OPPOSING TRANSPLANTATION AS
MITIGATION FOR IMPACTS TO RARE PLANTS

July 9, 1998

The California State Legislature enacted the Native Plant Protection Act (NPPA) in 1977. The NPPA
identifies wide-ranging and broad categories of activities on private lands that could result in the take
(killing) of state-listed plants. These activities include: (1) agricultural operations or management practices
including clearing of land, (2) land clearing for fire control, (3) timber operations in accordance with a legal
timber harvesting plan, (4) mining assessment work, (5) performance by a public agency or public utility of
its obligation to provide service to the public, (6) removal of listed plants from (a) a canal, (b) lateral ditch,
(c) building site, (d) road, or (e) other right of way by the owner of the land. Few land use or management
activities fall outside of these categories. Under one interpretation of Section 1913 of the NPPA,
landowners who wish to engage in any of the aforementioned activities, and who have been informed by
the California Department of Fish and Game (Department) of the presence of state-listed plants on their
property, need only provide 10 day notice and give the Department the opportunity to salvage the plants
before proceeding. This would be the sole mitigation required for destruction of listed plants or their
habitat in these cases.

Recent regulatory proposals by the Department, statements by the California Attorney General, and
activities in the courts and the state legislature, signal that NPPA’s provisions on transplantation may
soon become the major, possibly the only, form of "protection" from unlimited take for all state-listed plant
taxa. For these reasons, it has become necessary to review the reasons why reliance on transplantation
to conserve state-listed plant species is not only unlikely to succeed, but is likely to contribute to further
declines of these taxa, possibly to widespread extinctions.Transplantation is rarely successful in
establishing rare plants at new locations. A study by the Department itself (Fiedler, 1991) found that, even
under optimum conditions with ample time for planning, transplantation was effective in only 15% of
cases studied. Other reviews (e.g. Allen, 1994; Howald, 1996) have found similar problems. There are
many reasons for this poor success rate:

1. we often know very little about the biology of rare plants. We may not be aware of all the intricate
habitat requirements of each listed species. Rare plants are often specialists that exploit a particular
and unusual combination of habitat attributes. They may require a particular soil type, set of
pollinators, mycorhizal fungi or other associate species, aspect, hydrological regime, microclimate or
some combination of these or other factors for survival.

2. suitable transplantation or propagation sites may not be available, particularly with only 10 days
notice.

3. digging up, transporting, and replanting plants, bulbs, rhizomes or seeds imposes a tremendous
stress on a plant. They can easily die in the process.

4. scientifically-tested, reliable methods for salvage, propagation, translocation or transplantation are not
available for many rare species.

5. areas where the impacted taxon is already present are often at the carrying capacity of the habitat,
and the introduction of transplanted individuals into the existing population will disrupt the equilibrium
of that population and will not increase the viability of the taxon.

6. the 10 day notice provision means that landowners can require the Department to salvage plants at
any time of the year, including times that are inappropriate for physical disruption of the plant. Annual
species may not even be visible at some times of the year.

Exhibit #1001
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Transplantation can also cause problems at the target site. Genetic contamination can occur if the plant
being transplanted can exchange genetic material with local taxa. Disturbance at the target site may
facilitate invasion by non-native invasive species.

For all of these reasons, the California Native Plant Society (CNPS) does not recognize off–site
compensation as appropriate mitigation for project impacts and opposes the use of salvage and
transplantation as mitigation for impacts to rare and listed plants (California Native Plant Society Rare
Plant Scientific Advisory Committee, 1991).The undersigned individuals, botanical societies and
organizations oppose the use of transplantation as the primary means of conservation of rare plant
species.

Signed,

Lori Hubbart
President
California Native Plant Society

Barbara Ertter, Ph.D.
Chair, CNPS Rare Plant Scientific Advisory Committee
Curator of Western North American Flora*
University and Jepson Herbaria
University of California, Berkeley

Ann Dennis, Ph.D.
CNPS Vice President for Rare Plants
Plant Ecologist*
USGS Biological Resources Division

Carol C. Baskin, Ph.D.
President
Botanical Society of America

*Titles and affiliations are for identification purposes only. This letter does not necessarily represent the
positions of the referenced institutions.
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Addendum

to CNPS comments on proposed regulations implementing Chapter 6, Article 2 of the California
Endangered Species Act (CESA) pertaining to take of listed species incidental to routine and ongoing
agricultural activities.

Regarding the definition of routine and ongoing agricultural activities, please note that a recent ruling by
the U.S. Ninth Circuit Court of Appeals addressed "normal agricultural activity" in the context of federal
regulation of wetland destruction on agricultural lands in California. The Court found that "normal
agricultural activity" explicitly did not include (1) activities that bring an area into farming or (2) where
modifications to the hydrological regime are necessary. (Borden Ranch Associates and Angelo K.
Tsakopoulos v. U.S. Army Corps of Engineers and U.S. Environmental Protection Agency, summary
Judgement finding for the U.S., Filed June 9, 1998). Although this occurred in a completely different
jurisdiction and context than these regulations, the definition of "routine and ongoing" agricultural activities
in the Proposal and the ED is clearly inconsistent with this court’s interpretation of "normal agricultural
activity".

California Native Plant Society
1722 J Street, Suite 17
Sacramento, CA 95814

(916) 447-2677



1 of 1

POLICY ON TRANSPLANTING
Adopted December 1989

Native plants, plant communities and their habitats on public and private lands are subject to increasing
development and use pressures. Little scientific information is available on the long-term success of
transplanting to mitigate impacts on the plants. The preponderance of evidence to date demonstrates that
transplanting naturally occurring wild plants does not represent a successful method of long-term
conservation.

Therefore --The California Native Plant Society requests all responsible agencies and persons involved
with the maintenance of biological diversity and rare plant protection to:

1. Develop and implement alternate strategies of plant and plant community protection that are realistic,
well documented through long term monitoring, and aimed at the continued success of establishing
and enhancing viable populations of rare plants, plant communities, and their habitats, and

2. Use transplanting of such plants only as a mitigation method of last recourse.

California Native Plant Society
1722 J Street, Suite 17
Sacramento, CA 95814

(916) 447-2677
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Large annual net ecosystem CO2 uptake of a Mojave
Desert ecosystem

GEORG WOHL FAHRT *, LYNN F. F EN S T E RMAKER w and J OHN A . A RNONE I I I z
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Abstract

The net ecosystem CO2 exchange (NEE) between a Mojave Desert ecosystem and the
atmosphere was measured over the course of 2 years at the Mojave Global Change
Facility (MGCF, Nevada, USA) using the eddy covariance method. The investigated
desert ecosystem was a sink for CO2, taking up 102! 67 and 110! 70 gCm"2 during 2005
and 2006, respectively. A comprehensive uncertainty analysis showed that most of the
uncertainty of the inferred sink strength was due to the need to account for the effects
of air density fluctuations on CO2 densities measured with an open-path infrared gas
analyser. In order to keep this uncertainty within acceptable bounds, highest standards
with regard to maintenance of instrumentation and flux measurement postprocessing
have to be met. Most of the variability in half-hourly NEE was explained by the amount
of incident photosynthetically active radiation (PAR). On a seasonal scale, PAR and soil
water content were the most important determinants of NEE. Precipitation events
resulted in an initial pulse of CO2 to the atmosphere, temporarily reducing NEE or even
causing it to switch sign. During summer, when soil moisture was low, a lag of 3–4 days
was observed before the correlation between NEE and precipitation switched from
positive to negative, as opposed to conditions of high soil water availability in spring,
when this transition occurred within the same day the rain took place. Our results
indicate that desert ecosystem CO2 exchange may be playing a much larger role in global
carbon cycling and in modulating atmospheric CO2 levels than previously assumed –
especially since arid and semiarid biomes make up 430% of Earth’s land surface.

Keywords: eddy covariance, heterotrophic respiration, Mojave Global Change Facility (MGCF),

photosynthesis, rain pulse, uncertainty analysis
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Introduction

The extent to which deserts of the world currently
modulate global atmospheric CO2 levels is poorly un-
derstood. This is because of the worldwide paucity
of empirical measurements of net ecosystem CO2

exchange (NEE) in desert and semiarid biomes (Falge
et al., 2002a, b; Law et al., 2002). This, in turn, is perhaps
due to the perception that sparse vegetation cover and
seemingly bare soil surfaces translate into a low net
annual positive ecosystem CO2 balance (net ecosystem
productivity, NEP) or even to a neutral or negative
balance. Certainly biomass carbon stocks of arid shrub-

lands pale in comparison with forests hectare for hec-
tare (Grace, 2004) and their net primary production
(NPP) is considered among the lowest of any ecosystem
type (Larcher, 2001). However, existing NEE and NEP
data from sparsely covered (5–20% plant cover) arid
shrublands – measured using repeated sampling with
large static chambers over 2 full years (Jasoni et al., 2005;
J. Arnone, personal communication), or using eddy
covariance (Hastings et al., 2005; Scott et al., 2006; Luo
et al., 2007) – indicate that deserts may rival or even
exceed net CO2 uptake by forests and grasslands, at
least in some years (Baldocchi et al., 2001; Falge et al.,
2002b). Thus, these high NEPs and the large global
extent of the arid and semiarid biome (430% of Earth’s
land surface; Lal, 2004) strongly suggest that deserts are
playing a much larger role than previously expected in

Correspondence: Georg Wohlfahrt, tel. 1 43 512 5075977,

fax 1 43 512 5072715, e-mail: Georg.Wohlfahrt@uibk.ac.at

Global Change Biology (2008) 14, 1475–1487, doi: 10.1111/j.1365-2486.2008.01593.x

r 2008 The Authors
Journal compilation r 2008 Blackwell Publishing Ltd 1475

Exhibit #1008



modulating atmospheric CO2 levels. Expansion of arid
shrubland vegetation cover, similar to that observed in
the Mojave Desert of the southwestern United States
over the past three decades (Webb et al., 2003), or
potential increases in the activity or land-area-based
mass of cryptobiotic crust communities that cover large
areas of desert soil (Evans & Johansen, 1999; Belnap
et al., 2004) may be contributing to the large positive
NEPs that have been measured.
Measurement of NEE in deserts can be challenging.

The eddy covariance technique (Baldocchi, 2003), while
providing potentially continuous data integrated over
a representative spatial area, must, when an open-path
infrared gas analyser (IRGA) is used to measure CO2

concentrations, take into account significant corrections.
The need for these corrections arises from fluctuations in
air density brought about by large daylight sensible heat
fluxes, which may even cause the CO2 flux to change
sign (Webb et al., 1980). In addition, it was recently
discovered (Burba et al., 2006) that self-heating of
open-path IRGAs results in an additional sensible heat
flux, which up to date has been rarely taken into account
(Grelle & Burba, 2007). Static chamber measurements,
while providing direct and very sensitive estimates of
ecosystem fluxes even with large chambers (Arnone &
Obrist, 2003) are challenged by undesirably low spatial
replication and discrete temporal sampling even when
attempting to capture both diel and seasonal variation
in NEE (cf. Jasoni et al., 2005). Gaps in NEE time series
data, resulting from instrument failure and removal of
inferior quality data through quality control of eddy
covariance data, as well as discrete temporal sampling
of NEE using chambers, necessitate imputation of
missing values in order to derive daily and longer-term
annual NEE estimates. Accurate gap-filling becomes all
the more challenging because of uncertain responses of
NEE to periodic rains of various amounts, intensities
and frequencies that may define temporal variation in
NEE (Huxman et al., 2004a, b; Ivans et al., 2006; Potts
et al., 2006a, b) that ultimately determine annual NEP.
The objectives of our study were (1) to quantify the

uncertainty of eddy covariance measurements of NEE
over the course of 2 years in a typical Mojave Desert
sparse shrubland ecosystem, (2) to integrate NEE over the
study period to quantify current ecosystem CO2 sink or
source strength and (3) to elucidate the role that environ-
mental factors, especially rainfall, plays in defining NEE.

Materials and methods

Site description

The Mojave Global Change Facility (MGCF) is located
on a broad, gently sloping bajada in northern Mojave

Desert on the Nevada Test Site, 120 km northwest of Las
Vegas, NV, USA (361490N, 1151550W). Vegetation, aver-
age cover is 18%, is dominated by the evergreen shrub
Larrea tridentata (DC.) Cov., with subdominant drought–
deciduous shrub species [Lycium andersonii (A. Gray)
and Ambrosia dumosa (A. Gray)], perennial grasses
[Achnatherum hymenoides (Roemer & Schultes) Bark-
wood and Pleuraphis rigidia Thurber] and several annual
and perennial forbs (Jasoni et al., 2005). Soils have been
classified as loamy sands (Meadows et al., 2006) and
have a biological crust composed of cyanobacteria,
lichens and moss. Wind at the MGCF originates for
80% of the time between 90 and 2701, which provides
undisturbed, fairly homogenous fetch conditions for
several kilometres. Average maximum upwind dis-
tances for the measured flux to represent 90% of the
surface flux (based on calculations with the footprint
model of Hsieh et al., 2000) range from 150 to 2300m.
Previous research at the study site and the neighbour-

ing Nevada Desert FACE Facility (NDFF) have exam-
ined plant gas exchange and soil respiration that are
pertinent to the data reported here. These data show that
the Mojave Desert has the capacity for multiple periods
of biological uptake of carbon that is primarily deter-
mined by water availability and temperature. The ever-
green species L. tridentata is photosynthetically active
when air temperatures are above "5 1C and soil water is
not limiting (Naumburg et al., 2004). Peak photosynth-
esis typically occurs in the spring and fall when soil
water is available and plants are not under the more
extreme vapour pressure deficits of summer (Hamer-
lynck et al., 2000a, b; Naumburg et al., 2003; Barker et al.,
2006). Net photosynthetic rates for these studies ranged
up to 20mmolm"2 s"1. Huxman & Smith (2001) show
peak net assimilation occurred in mid March for an
annual grass and an herbaceous perennial, but germina-
tion of some annual species has been observed to occur
as early as January following a significant precipitation
event(s). Soil respiration is generally lower in canopy
interspaces and during dry periods; after rains and
below the evergreen L. tridentata and deciduous
A. dumosa shrub canopies peak respiration rates of
1.5mmolm"2 s"1 are observed (de Soyza et al., 2005).

Eddy covariance

Fluxes of CO2, H2O, energy and momentum were
measured by means of the eddy covariance method
(Aubinet et al., 2000; Baldocchi, 2003) starting in March
2005. Here, we report the first full 2 years of measure-
ments up to February 2007 – for simplicity, we will refer
to the first and second year of measurements as 2005
and 2006, respectively.
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The three wind components and the speed of sound
were measured using a three-dimensional sonic anem-
ometer (CSAT3, Campbell, Logan, UT, USA), CO2 (and
H2O) mole densities using an open-path IRGA (Li-7500,
LI-COR, Lincoln, NE, USA), both instruments being
mounted at 1.5m above zero-plane displacement height
or 2m above ground. The head of the sonic anemometer
pointed towards south, the predominating wind direc-
tion. The open-path IRGA was mounted 0.3m to the
east and 0.1m below the sonic anemometer. Raw data of
the three wind components, the speed of sound, and
CO2 and H2O mole densities were acquired at 10Hz by
a data logger (CR5000, Campbell). Using the postpro-
cessing software EDIRE (University of Edinburgh), eddy
fluxes were calculated as the covariance between tur-
bulent fluctuations of the vertical wind speed and
the scalar densities derived from Reynolds (block)
averaging of 30min blocks of data. The sonic anem-
ometer’s coordinate system was rotated during each
averaging period by applying a double rotation, align-
ing the longitudinal wind component into the main
wind direction and forcing the mean vertical wind
speed to zero (Wilczak et al., 2001). Frequency response
corrections were applied to raw eddy fluxes accounting
for low-pass (lateral and longitudinal sensor separation,
sensor time response, scalar and vector path averaging)
and high-pass (block averaging) filtering following
Massman (2000, 2001) using a site-specific cospectral
reference model (Massman & Clement, 2004; Wohlfahrt
et al., 2005). Experimentally derived frequency response
correction factors, according to Aubinet et al. (2000,
2001), were used to assess the validity of the theoretical
low-pass filtering correction method, as detailed in
Wohlfahrt et al. (2005). Finally, CO2 fluxes were cor-
rected for the effect of air density fluctuations following
Webb et al. (1980). Net ecosystem exchange of CO2 was
then calculated as the sum of the corrected vertical eddy
covariance term and the storage flux, the latter being
estimated from the time-rate-of-change in CO2 concen-
tration at the reference height (Wohlfahrt et al., 2005).
Negative flux densities represent transport towards the
surface, positive values the reverse.
In May/June 2007 a closed-path IRGA (Li-6262,

LI-COR) was operated at the study site during a 2-week
campaign for measurement of CO2 and H2O fluxes
using a closed-path approach. The inlet of a 2.7m Teflon
tube (0.004m inner diameter) was mounted 0.06m
North of the sonic anemometer volume. Air was sucked
through the tube and the analysis cell of the IRGA by a
pump (Model MOA, GAST Mfg Corp., Benton Harbor,
MI, USA) at a flow rate of 10Lmin"1, while the refer-
ence cell was flushed with 99.999 UHP N2 from a gas
cylinder which passed through a column of Drierite and
Soda Lime at a flow rate of around 0.1 Lmin"1. Linear-

ized voltage signals of the CO2 and H2O mole fractions
were sampled by data logger at 10Hz as above. Data
processing was identical to that employed for the open-
path system except that (i) the tube induced time delay
of the CO2 (1.0 s) and H2O (1.1 s) signals was deter-
mined by optimizing the correlation coefficient with the
vertical wind velocity within a given time window, (ii)
frequency response corrections accounted for the
attenuation of concentration fluctuations down the
sampling tube, and (iii) corrections for air density
fluctuations following Webb et al. (1980) accounted only
for water vapour induced effects, because temperature
fluctuations were assumed to be completely dampened
out upon arrival of air in the infrared cell (Aubinet et al.,
2000).
Quality control of the half-hourly flux data was ex-

ercised in a three-step procedure: First, periods were
identified when the eddy covariance system would not
work properly due to adverse environmental conditions
(usually rain) or instrument malfunction. These data
were excluded from any further analysis if o90% of the
18 000 possible data sets during each averaging period
were available. In a second step, data were subject to the
integral turbulence test (Foken & Wichura, 1996) and
accepted only on the condition that they did not exceed
the target value by 460% (Foken et al., 2004). This
occurred mostly for flow from the northern sector,
where the instrument tower is located. In a third step,
night-time CO2 flux data were analysed for potential
biases in ecosystem respiration during periods of low
and high turbulence (Gu et al., 2005). As shown in Fig. 1,
night-time ecosystem respiration was independent of
friction velocity (u*), a measure of turbulent mixing,
between 0.1 and 0.5m s"1. Below and above these
thresholds, flux measurements increased with u*, which
is currently understood to indicate advection and pres-
sure pumping, respectively (Massman & Lee, 2002).
As these processes, in particular the frequent flux
underestimation during periods of low turbulence,
would lead to a bias in night-time ecosystem respiration
and, thus the daily and longer-term CO2 balances
(Goulden et al., 1996), data were excluded when u*
was outside these thresholds (17% of data).
Energy balance closure, quantified by regressing half-

hourly available energy (net radiation minus soil heat
flux) against the sum of latent and sensible energy
fluxes, amounted to 82% (r25 0.72; regression forced
through origin), which is well within the range of
values reported for most sites (cf. Wilson et al., 2002).
Finally, quality-controlled mean daily NEE data were
compared with NEE values measured using a large
static chamber dome (Arnone & Obrist, 2003; Jasoni
et al., 2005) at an adjacent site with the same plant
community and ecosystem characteristics.
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Ancillary data

Supporting environmental measurements of relevance
for the present study included photosynthetically active
radiation flux density (Li-190SA, LI-COR), air tempera-
ture and humidity (HMP45C, Campbell) at 2m above
ground, precipitation (TE525MM, Texas Electronics,
Dallas, TX, USA), and two replicates of soil temperature
(TCAV, Campbell) and water content (CS616, Campbell)
at 0.04m soil depth. These data were recorded by the
data logger at 10Hz and saved as half-hourly averages.

Gap-filling and uncertainty analysis

In order to derive continuous time series of NEE,
required for calculating the annual CO2 balance, the
following procedure was employed to fill the gaps in
the data resulting from instrument malfunction or
quality control: Gaps o1 h were filled by linear inter-
polation. Larger gaps were filled by the mean diurnal
variation method with a time window of one month
(Falge et al., 2001). According to recent work by Moffat
et al. (2007), who compared 15 different gap-filling
methods, the mean diurnal variation method shows a
moderate but consistent performance and, thus we
did not attempt alternative gap-filling techniques. Alto-
gether, 35% of the possible half-hourly NEE observa-
tions (49% and 21% in 2005 and 2006, respectively) were
modelled this way during the 2-year study period. Gaps
were distributed roughly equally between day and
night; only 2% of the gaps occurred during rains.
An uncertainty analysis, accounting for both random

and systematic errors (Moncrieff et al., 1996), was con-

ducted in order to obtain confidence intervals for the
annual CO2 balance: The random uncertainty of the
half-hourly CO2 flux measurements was determined
based on measurements under similar environmental
conditions during adjacent days as devised by Hollin-
ger & Richardson (2005) and Richardson & Hollinger
(2005).
The systematic uncertainty of NEE was estimated by

assessing the quality of the half-hourly flux measure-
ments themselves, and issues related to postprocessing
of data required for deriving annual CO2 balances.
When measuring CO2 fluxes with open-path sensors
under conditions of large sensible heat exchange,
the largest source of uncertainty is due to the effect of
concurrent air temperature and humidity fluctuations
on CO2 densities (rc), which necessitate corrections after
Webb et al. (1980):

Fc ¼ w0r0c þ m
rc
ra

w0r0v þ rc 1þ mdð Þw
0T0

Ta
; ð1Þ

where m and d refer to the ratios of the molecular
weights of air to water vapour and the densities of
water vapour (rv) to dry air (ra), respectively; Ta to air
temperature (1K); w0r0c;w0T0 and w0r0v to the CO2, sen-
sible and latent heat flux; Fc to the corrected CO2 flux.
The uncertainty introduced by applying Eqn (1) was
estimated by defining a likely relative uncertainty for
each independent input parameter and by applying this
in turn to calculate annual NEE. Assuming that the
various component uncertainties are independent,
the combined uncertainty due to Eqn (1) was calculated
by taking the square root of the sum of the squared
individual uncertainties (the same approach was
used to derive the overall random and systematic
uncertainty).
Based on the manufacturers’ specifications and on

past experience with long-term sensor stability, the
water vapour density, air temperature and static air
pressure (which is required to derive ra) were assigned
uncertainties of 10% (Table 1). The measured CO2

density was adjusted daily against the ambient CO2

concentration measured at the nearby NDFF, which
itself was calibrated monthly to a NIST traceable stan-
dard (Nor LAB, Boise, ID, USA), and thus we assigned a
5% uncertainty to rc. Uncertainty in the sensible heat
flux may arise from the fact that the sensible heat flux
was measured based on speed of sound measurements,
which has been shown by Loescher et al. (2005) to
deviate from sensible heat flux derived from measure-
ments of air temperature with a fast-response platinum
resistance thermometer by up to 10% for this specific
sonic model. On the other hand, Ham & Heilman
(2003), again for the same sonic model used in this
study, found extremely good correspondence between

Fig. 1 Night-time ecosystem respiration normalised with a

parametric model that relates soil temperature to ecosystem

respiration, as a function of friction velocity. Open symbols

represent half-hourly data from March–May 2005, closed sym-

bols respective bin-averages of 0.05m s"1 width. Error bars refer

to !1 standard error.
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sonic- and thermocouple-derived sensible heat flux
measurements. Additional uncertainty of the sensible
heat flux arises from the choice of coordinate system
(Lee et al., 2004) and from the necessary (small) fre-
quency response corrections (Massman, 2001). Based
on the evidence presented above and some preliminary
sensitivity tests with different coordinate systems (data
not shown), we have assumed a 5% uncertainty for
the sensible heat flux. Uncertainties of the uncorrected
latent heat and CO2 flux are likely to be similar in
magnitude because these are measured by the same
instruments and were thus dealt with jointly. We have
also assumed a 5% uncertainty for the latent heat and
CO2 flux, intended to reflect uncertainties due to choice
of the coordinate system and frequency response cor-
rections. We based our frequency response corrections
on a site-specific cospectral reference model (cf. Mass-
man & Clement, 2004; Wohlfahrt et al., 2005) that
have been validated against experimentally derived
frequency response correction factors following
Aubinet et al. (2000, 2001) as described in Wohlfahrt
et al. (2005). We, thus, believe our choice of 5% uncer-
tainty to be justified, even if Massman & Clement (2004)
report potential errors in frequency response correction
factors of up to 30%. The systematic uncertainty asso-
ciated with the choice of the u* threshold was estimated
by calculating annual NEE with and without filtering
for u* similar to the procedure used by Morgenstern
et al. (2004). Long data gaps, as occurred during
summer/autumn 2005 and winter 2006, may cause

considerable uncertainty in annual NEE (Richardson
& Hollinger, 2007). In order to quantify the uncertainty
related to these gaps, we randomly introduced 1- and 2-
month-long gaps to the July–December 2006 record
(when the longest consecutive gap was o1 day). Eddy
covariance measurements during and immediately
after precipitation are unreliable because the quality of
the data from the sonic anemometer and, particularly,
from the open-path IRGA are compromised by the
presence of water drops in the acoustic and optical
paths. Because large emissions of CO2 have been ob-
served in semiarid ecosystems following precipitation
events (Xu & Baldocchi, 2003; Veenendaal et al., 2004;
Hastings et al., 2005; Kurc & Small, 2007), we quantified
the resulting uncertainty by creating artificial gaps
during and 2 h following precipitation events.
Another approach for determining the reliability of

the open-path eddy covariance NEE flux measurements
is to use independent methods for comparison. To this
end we used NEE obtained concurrently with a closed-
path eddy covariance system during a 2-week cam-
paign in May/June 2007 (cf. Ocheltree & Loescher,
2007) and large geodesic ecosystem chambers at several
occasions throughout 2005 (Arnone & Obrist, 2003;
Jasoni et al., 2005). Data from the open-path eddy
covariance system have been processed both with and
without accounting for the additional sensible heat flux
induced by self-heating of the open-path IRGA (Burba
et al., 2006).

Results

Uncertainty analysis

The probability density distribution of the random CO2

flux uncertainty, shown in Fig. 2a, was distributed in a
double-exponential fashion, following a Laplace rather
than a normal distribution. A good linear correlation
between the random uncertainty and the magnitude of
the CO2 flux was found (Fig. 2b), which was subse-
quently used to estimate the random uncertainty of
each valid half-hourly NEE measurement. Integration
up to the annual scale resulted in a random NEE
uncertainty of 1 gCm"2 for each of the 2 study years
(Table 1).
The systematic uncertainty of annual NEE due to the

density correction terms in Eqn (1) was estimated as 63
and 67 gCm"2 for 2005 and 2006, respectively (Table 1).
The largest contributors to this overall uncertainty
were the uncertainties in the quantification of the CO2

density, the sensible heat and latent heat/CO2 fluxes
(34–42 gCm"2), while air temperature, water vapour
density and static air pressure accounted for
o6 gCm"2 uncertainty (Table 1). The systematic

Table 1 Estimates of random and systematic uncertainty of
annual net ecosystem CO2 exchange (NEE) (gCm"2 yr–1)

Uncertainty analysis 2005 2006

Random uncertainty 1 1
Systematic uncertainty

u* (reference vs. no u*-threshold) 22 19
Long gaps (1–2 months, summer-winter) 5* NA
Precipitation (reference vs. exclude all) 3 1
Density correction Webb et al. (1980)

Tair (10%) 6 6
rv (10%) 4 2
P (10%) 1 1
rc (5%) 36 37
FH (5%) 34 36
FCO2 and FH2O ð5%Þ 39 42

Combined density corrections 63 67
Random and systematic uncertainty 67 70

*Assumed to equal the value determined for 2006.
Data in parenthesis give details on the assumptions (e.g.
percentage error) under which uncertainties were derived.
For further details refer to the text.
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uncertainty associated with the choice of the u* threshold
amounted to an uncertainty of 22 and 19gCm"2 for 2005
and 2006, respectively; randomly introducing 1- and 2-
month long gaps to the July–December 2006 record
resulted in a maximum annual uncertainty of 5 gCm"2

(Table 1). Creating artificial gaps during and 2h following
rains yielded a total annual uncertainty of 3 and 1gCm"2

for 2005 and 2006, respectively (Table 1). Assuming that
these sources of systematic uncertainty are independent
and combining these with the estimate of random un-
certainty, we calculated an overall uncertainty of 67 and
70gCm"2 for 2005 and 2006, respectively (Table 1).
NEEs obtained with the closed- and open-path IRGA

systems – not accounting for self-heating of the open-
path IRGA – corresponded very well (Fig. 3). NEE
calculated using the closed-path IRGA were slightly
higher than NEEs calculated using the open-path in-
strument. When integrated over 1 year, the difference

amounted to 19gCm"2. In contrast, including the correc-
tions for self-heating of the open-path IRGA proposed by
Burba et al. (2006) resulted in a gross underestimation of
the closed-path NEE (Fig. 3) – when applied to the entire
years of 2005 and 2006, the correction amounted to a shift
towards net CO2 release of 157 and 161gCm"2, respec-
tively, and a change in the sign of cumulated annual NEE
for both years. NEEs measured using the open-path
IRGA also corresponded closely to NEEs measured with
large geodesic ecosystem chambers in the ambient plots
of the nearby NDFF during seven campaigns throughout
2005 (Fig. 4). Given that NEEs measured with the cham-
bers were outside the footprint of the eddy covariance
system and derived from a totally independent method,
the correspondence between the two data sets is encoura-
ging (means not statistically different; P5 0.71; Mann–
Whitney-U test). When the small mismatch between
chamber and open-path NEE determined for the year
2005 (Fig. 4) is applied to the entire years of 2005 and
2006, annual NEE changes by 25 and 26gCm"2, respec-
tively. Because of the good correspondence of the open-
path NEE exclusive the corrections proposed by Burba
et al. (2006) and the closed-path (Fig. 3) and chamber-
based NEE (Fig. 4), we chose not to apply these addi-
tional corrections.

Meteorological conditions during study period

PAR followed a clear sinusoidal pattern during the
study period with maxima and minima of 64 and

Fig. 2 Random uncertainty of the net ecosystem CO2 exchange

(NEE): Probability density distribution (a) and random uncer-

tainty of NEE as a function of the absolute magnitude of NEE (b),

separately for daytime (closed symbols) and night-time (open

symbols) hours, calculated using the neighbouring days ap-

proach devised by Hollinger & Richardson (2005) and Richard-

son & Hollinger (2005). Lines in Fig. 2b represent linear best fits

with the following equations: y5"0.23x1 0.18 (day, solid line,

r25 0.98) and y5 0.38x1 0.16 (night, dotted line, r25 0.88).

Fig. 3 Comparison between net ecosystem CO2 exchange

(NEE) measured by means of the eddy covariance technique

using an closed- and an open-path IRGA connected to a common

sonic anemometer. Flux data processing of the open-path system

was conducted with and without taking into account the self-

heating of the open-path IRGA (Burba et al., 2006). Bold lines

represent linear best fits with the following equations: y5

1.00x1 0.05 (exclusive self-heating corrections, solid line, r25

0.77) and y5 0.93x1 0.66 (inclusive self-heating corrections,

dotted line, r25 0.57). One-to-one correspondence is indicated

by the thin solid line.
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22mmolm"2 day"1 at summer and winter solstice, re-
spectively, interrupted only by occasional cloud cover
immediately surrounding rains (Fig. 5). Air tempera-
ture varied between 44 and "12 1C (Fig. 5), with annual
averages of 15.8 and 15.9 1C in 2005 and 2006, respec-
tively, which is close to the 1997–2005 mean of 15.4 1C
measured at the nearby FACE site. During the 2-year
study 74 discrete rainfall events were recorded at the
eddy covariance site of which 55% delivered o2mm

and 22% 45mm of rain (Fig. 5). Annual precipitation
amounted to 120 and 86mm in 2005 and 2006, respec-
tively (1997–2005 annual average of 149mm measured
at the nearby FACE site). Following larger precipitation
events, soil water content reached maximum values
of 0.17m3m"3 in spring, with minimum soil water
contents down to 0.02m3m"3 occurring during the
summer months (Fig. 5). During summer, soil water
content was less responsive to precipitation inputs
(Fig. 5), indicating that parts of the rainfall evaporated
before reaching 0.04m soil depth.

Net ecosystem CO2 exchange

Daily NEE during the 2-year study period (Fig. 5)
ranged from an uptake of "1.7 gCm"2 day"1 (daily
average NEE of "1.64 mmolm"2 s"1) to a loss of
1.5 gCm"2 day"1 (daily average NEE of 1.45 mmol
m"2 s"1). The highest uptake rates were observed in
March and April (Fig. 5), with NEE ranging between 1
and "4 mmolm"2 s"1; the lowest uptake rates occurred
between July and February, when daytime NEE hardly
exceeded the range of 0.5 to "1.5 mmolm"2 s"1. Days
with a positive CO2 balance occurred during any time
of the year and were usually associated with rainfall
events (Fig. 5). Gap-filled monthly NEE ranged from
"25 gCm"2month"1 in March 2005 to 1 7 gCm"2

month"1 in July 2005 (Fig. 6). Monthly NEE was
significantly lower (i.e. more uptake) in March 2005 as
compared with 2006, whereas July 2005 exhibited a
significantly higher NEE (Po0.05; Mann–Whitney-U
test). The latter was associated with a series of rain
events that delivered 16mm of rain during the last
week of July 2005 (Fig. 5). Annual NEE amounted to

Fig. 4 Comparison between daily sums of net ecosystem CO2

exchange (NEE) measured using eddy covariance at the MGCF

site and large geodesic domes (Arnone & Obrist, 2003; Jasoni

et al., 2005) in the ambient plots of the nearby Nevada face

facility (NDFF) during 2005. The bold line represents a linear

best fit with the following equation: y5 0.90x–0.04 (r25 0.74).

One-to-one correspondence is indicated by the thin solid line.

Fig. 5 Daily sums of photosynthetically active radiation (PAR),

precipitation (PPT), the net ecosystem CO2 exchange (NEE) and

daily averages of air temperature (Tair) and soil water content

(SWC) during the 2-year study period. Shaded areas in the

second panel indicate the daily minimum to maximum tempera-

ture range.

Fig. 6 Monthly net ecosystem CO2 exchange (NEE, black bars),

cumulative NEE (solid line), monthly precipitation (grey bars)

and monthly averaged soil water content (solid line and filled

symbols) during the 2-year study period. Error bars of the soil

water content refer to the standard deviation around the mean.
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"102 and "110 gCm"2 in 2005 and 2006, respectively
(Fig. 6).
Half-hourly NEE was significantly correlated with all

investigated environmental variables except soil water
content and precipitation, but these relationships pos-
sessed poor predictive power (Table 2). The predictive
power of PAR and soil water content for explaining
variations in NEE increased with increasing integration
time, air and soil temperature possessed no significant
relationship with NEE beyond 1 day integration (except
10days: Tair), and precipitation exhibited a significant
relationship with NEE only between 1 and 5 days
integration (Table 2). PAR, soil water content and tem-
perature were inversely correlated with NEE at all
integration levels, whereas air temperature and preci-
pitation were negatively correlated with NEE only at
1 day (and 20 days for precipitation) integration (Table
2). A step-wise regression analysis included PAR and
soil water content at all integration levels, air tempera-
ture at all but 10 days integration (where soil tempera-
ture was included instead), and precipitation at the 5
days integration level (Table 2). The proportion of
explained variance increased greatly with increasing
integration time, a linear model including PAR, soil
water content and air temperature explaining a max-
imum of 66% of the variability in data at 20 days
integration (Table 2).
A cross correlation analysis on daily averaged data

revealed no lagged effects for NEE (data not shown)
except for precipitation (Fig. 7), which switched from a
positive to a negative correlation 1 and 3–4 days after a
precipitation event during spring (April–May) and
summer (June–July), respectively. Responses of NEE
to rains varied with season and soil moisture present
(Fig. 8). For example, a sustained decrease in NEE (i.e.
higher rates of net CO2 uptake) followed the first spring
rains (Fig. 8a), while similar amounts of precipitation

resulted in the ecosystem turning from neutral to a
source of CO2 and back to neutral despite an increased
moisture availability within a week during summer
(Fig. 8b). In winter, virtually no change in NEE was
observed in response to rains (Fig. 8c).

Discussion

With annual NEE of "102 ! 67 and "110 ! 70 gCm"2,
the Mojave Desert ecosystem we studied was a signifi-
cant net sink for CO2 during the 2-year study, corrobor-
ating the annual net gains of 127 ! 17 gCm"2 measured
in 2004 by Jasoni et al. (2005) and the 185 ! 15 gCm"2

measured in 2005 (J. Arnone, personal communication)
in the nearby ambient CO2 FACE plots using large static
ecosystem chambers (Arnone & Obrist, 2003). These
sink strength estimates are in line with the few other
studies available in the literature:"212 gCm"2 (March–

Table 2 Regression statistics of independent variables against net ecosystem CO2 exchange (NEE) for different integration periods
(0.5 h to 20 days): Correlation coefficients of linear regression analysis are shown on the left and coefficients of determination of step-
wise regression analysis on the right

n

r r2

PAR Tair Tsoil SWC PPT (step-wise regression)

0.5 h 22 292 "0.227*** "0.072*** "0.074*** "0.007 "0.003 0.05 (PAR, Tair, SWC)
1 day 530 "0.404*** 0.058 "0.075* "0.303*** 0.116** 0.37 (PAR, Tair, SWC)
5 days 104 "0.454*** 0.104 "0.105 "0.387*** 0.164* 0.54 (PAR, SWC, PPT, Tair)
10 days 51 "0.572*** 0.239* "0.224 "0.411*** 0.066 0.58 (PAR, Tsoil, SWC)
20days 25 "0.605*** 0.290 "0.256 "0.485** "0.034 0.66 (PAR, SWC, Tair)

Correlation coefficients are not significant except for: *Po0.05; **Po0.01; ***Po0.001; results of step-wise regression are significant
at Po0.001 (n, number of samples).
PAR, photosynthetically active radiation; SWC, soil water content; PPT, precipitation.

Fig. 7 Cross correlation of daily precipitation (PPT) and the net

ecosystem CO2 exchange (NEE) for spring (April–May 2006,

closed symbols) and summer (June–July 2006, open symbols)

conditions. Correlation coefficients are significant at Po0.05

when their absolute values exceed 0.25.
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December only) reported by Scott et al. (2006) for a
semiarid riparian shrubland in Arizona (USA), "39 to
"52 gCm"2 found by Hastings et al. (2005) for a desert
shrub community in Baja California/Mexico, and "96
to "155 gCm"2 determined under normal weather
conditions by Luo et al. (2007) for a mature semiarid
chaparral ecosystem in California (USA). Emmerich
(2003), though, reported a net annual loss of 144 gCm"2

in a semiarid bush site in Arizona (USA), however this
appears to stem from the large pool of soil inorganic
carbon.

A comprehensive uncertainty analysis, accounting for
both random and systematic sources of uncertainty
(Moncrieff et al., 1996), showed that quantification of
NEE in semiarid climates with open-path IRGAs is
challenging because the required density correction
[Eqn (1); Webb et al., 1980] is highly sensitive to
uncertainties in the input parameters such as the CO2

density, the sensible heat flux and the (uncorrected) CO2

and latent heat fluxes. The resulting systematic uncer-
tainty was an order of magnitude larger than the
random uncertainty, and three times larger than
the uncertainty resulting from the choice of the u*
threshold, which very often constitutes the major source
of uncertainty in annual NEE estimates (e.g. Anthoni
et al., 2004; Morgenstern et al., 2004). The causes for this
relatively large systematic uncertainty in semiarid
climates are the low CO2 fluxes and the relatively large
density corrections needed as a result of the large
sensible heat fluxes (Webb et al., 1980). Both of these
challenges require a high level of instrument/measure-
ment accuracy (e.g. regular checks of the calibration of
IRGAs) and a thorough postprocessing of EC data
(especially frequency response corrections). The EC
instrumentation used in our study was meticulously
maintained and appropriately calibrated. Random un-
certainty in our study was relatively small owing to the
small magnitude of half-hourly NEEs at semiarid sites,
compared with many mesic ecosystems that have larger
CO2 fluxes (Richardson et al., 2006). In accordance with
Richardson & Hollinger (2007), the uncertainty result-
ing from long gaps in the CO2 flux record was relatively
small as long as the gaps occurred during periods with
small temporal variability.
Supporting evidence of the validity of our NEE

estimates comes from the comparison with NEE mea-
sured by means of a closed-path EC system and large
geodesic ecosystem chambers (Arnone & Obrist, 2003;
Jasoni et al., 2005), which showed close correspondence
to the open-path system-based measurements. The
comparison with the closed-path eddy covariance sys-
tem revealed that the corrections for self-heating of the
open-path IRGA proposed by Burba et al. (2006) seem to
cause a significant underestimation of NEE at our site.
This finding contrasts those reported by Grelle & Burba
(2007) for a replanted forest site in Sweden. A possible
reason for the apparent discrepancy between arid and
high-latitude maritime forest sites might be that the
parameterization of the gradients between air tempera-
ture and the open-path IRGA surface temperatures, to
which the corrections are directly proportional and very
sensitive and which were derived by Burba et al. (2006)
with measurements in Nebraska (USA), does not hold
for the climatic conditions in the Mojave Desert. Be-
cause our closed- vs. open-path IRGA comparison was

Fig. 8 Selected time series of daily sums of net ecosystem CO2

exchange (NEE, filled symbols), daily precipitation (black bars) and

daily average soil water content (SWC, open symbols) for illustrat-

ing precipitation effects on NEE. Time periods represent: March/

April 2006 (a), July/August 2005 (b) and December 2006 (c).
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conducted only under warm conditions (7–37 1C in late
May and early June 2007; Fig. 3), we were unable to
evaluate the self-heating corrections for cold periods
when they may be quantitatively more important (Bur-
ba et al., 2006). These unquantified corrections must be
considered, at least qualitatively, as contributing to the
uncertainty of estimating annual NEE for each year.
Ongoing measurements at our Mojave site will include
further comparisons between open- and closed-path EC
systems (Burba et al., 2006; Ocheltree & Loescher, 2007)
and direct measurements of density fluctuations in the
optical path of open-path IRGAs (Grelle & Burba, 2007)
under different climatic conditions to quantify sensitiv-
ities of EC estimates of NEE across seasonal and inter-
annual time scales. However, given the close agreement
of NEE values measured with the closed-path and open-
path eddy covariance methods (Fig. 3), and the very
comparable NEE values calculated using EC and the
chamber methods (Fig. 4), and the fact that applying the
correction for self-heating would have led to unreason-
ably large changes in annual NEE, we feel confident in
not applying this correction to the present data set.
The magnitude of our NEE estimates for this arid

ecosystem is comparable to NEEs reported for many
temperate forest and grassland ecosystems (Baldocchi
et al., 2001; Falge et al., 2002b), which are characterized
by a much higher NPP than deserts have (Larcher,
2001). Because NEP is the residual of NPP and hetero-
trophic respiration (Rh, Larcher, 2001), this suggests soil
heterotrophic microbial respiration (Rh) to be very
low in desert ecosystems. This idea is supported
by Austin et al. (2004), Belnap et al. (2004), Cable &
Huxman (2004), de Soyza et al. (2005), Miller et al. (2005)
and Sponseller (2007), who showed that microbial ac-
tivity in desert ecosystems is essentially confined to
short time periods following rains, when the sudden
moisture availability may result in a pulse in nutrient
and substrate availability and subsequently of CO2

efflux (Huxman et al., 2004a, b; Veenendaal et al., 2004;
Hastings et al., 2005; Potts et al., 2006a, b; Kurc & Small,
2007). In contrast to previous studies (e.g. Huxman
et al., 2004b), it is now well established that the physical
displacement of soil CO2 by rain water plays a minor
role for the observed CO2 pulses (Jassal et al., 2005). The
magnitude and duration of these CO2 efflux episodes
depends on the amount of precipitation (Huxman et al.,
2004b), the time between consecutive precipitation
events (Sponseller, 2007) and antecedent soil moisture
conditions (Potts et al., 2006a) and reflects trade-offs
between autotrophic (i.e net CO2 uptake) and hetero-
trophic (i.e. net CO2 release) contributions (Huxman
et al., 2004b): for example, small precipitation events
wet only the upper soil and may activate only auto-
trophic (cyanobacteria, lichens and mosses) and

heterotrophic surface soil organisms, but do not supply
water to the roots of vascular plants (Huxman et al.,
2004b). The magnitude of the CO2 efflux in this case
depends strongly on the ratio of activated autotrophic
to heterotrophic soil organisms and thus the actual
wetting depth (autotrophic soil organisms are located
exclusively at or just below the soil surface; Cable &
Huxman, 2004). Larger rains, sufficient to increase
water availability in deeper soil layers, can stimulate
gross photosynthesis of vascular plants which can
result in a lagged and sustained period of net ecosystem
carbon gain following an initial pulse of CO2 efflux
(Huxman et al., 2004a, b; Potts et al., 2006a, b). Respira-
tion rates are greatly reduced in deeper soil layers
(Sponseller, 2007). These two general types of responses
may be modulated by the antecedent moisture condi-
tions (i.e. whether a precipitation pulse occurs during a
period of low or high soil water availability; Ignace
et al., 2007). For example, during periods of low soil
water availability, even large rains may not translate
into a corresponding increase in carbon gain because:
(i) leaf area of drought–deciduous plants may be low
(Hamerlynck et al., 2002), (ii) annual plants are absent
(Smith et al., 2000) or senescent (Ivans et al., 2006), and
(iii) photosynthesis of evergreen plants may be co-
limited by biotic and environmental factors other than
soil water availability (Potts et al., 2006a). In addition,
the response of microbial respiration to wetting during
periods of low soil water availability may be more
intense because it involves the decomposition of accu-
mulated labile soil organic matter and dead microbial
biomass (Austin et al., 2004; Barker et al., 2005), but also
the release of physically protected soil organic matter
and the mineralization of microbial intracellular com-
pounds (Fierer & Schimel, 2003). Particularly large CO2

efflux episodes following rains after extended periods
of low soil water availability have been reported by
Hastings et al. (2005), Veenendaal et al. (2004) and Xu &
Baldocchi (2003) and were observed in our study for
July 2005 (Figs 5 and 8b). During these periods a lag of
3–4 days was observed before the correlation between
NEE and precipitation switched from positive to nega-
tive, as opposed to conditions of high soil water avail-
ability when this transition occurred within the same
day the rain took place (Fig. 7).
The large net annual carbon gains observed in this

study and in the ambient CO2 plots of the nearby FACE
site (Jasoni et al., 2005; J. Arnone, personal communica-
tion) prompt the question of where the fixed carbon is
accruing within the ecosystem. Continuing accretion
of vascular plant cover (NPP) may account for some
of this carbon (Webb et al., 2003; R. Nowak, personal
communication from FACE site). However, expansion
and growth of cryptobiotic crust organisms (lichens,
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mosses, cyanobacteria) likely account for a significant
portion of the carbon accretion. These organisms have,
heretofore, been neglected as significant carbon pools in
assessments of desert carbon pools. In fact, we could
find no quantitative mass-based data on cryptobiotic
crust productivity in the literature. In order to corrobo-
rate the inferred carbon sink strength of this Mojave
Desert ecosystem using EC and chambers, however,
changes in above- and below-ground carbon pools over
time would need to be quantified.
Taken together, our results show that (i) during the

2-year study period Mojave Desert shrub ecosystem we
investigated was a significant sink for CO2 on an annual
basis, corroborating earlier findings obtained with static
chamber techniques at the nearby ambient CO2 FACE
site and several other studies of semiarid ecosystems;
(ii) while the quality of our NEE measurements could be
confirmed by two independent methods, our uncer-
tainty analysis underlines the need for accurate instru-
ment data (especially from the open-path IRGA) that
are used to calculate the Webb et al. (1980) density
corrections to NEE; (iii) seasonal variation in NEE pri-
marily depends on soil moisture conditions and precipi-
tation and their effects on vascular plant and cryptobiotic
crust photosynthetic and respiratory activities and pro-
ductivities; and (iv) desert shrubland ecosystems of the
world may represent a potentially large global carbon
sink that has been ignored until now and demands
continuation of experimental studies (e.g. Jasoni et al.,
2005) aimed at quantifying ecosystem responses of de-
serts to global environmental change factors.
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