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State of California – Natural Resources Agency  GAVIN NEWSOM, Governor 
DEPARTMENT OF FISH AND WILDLIFE  CHARLTON H. BONHAM, Director  
Central Region 
1234 East Shaw Avenue 
Fresno, California 93710 
(559) 243-4005 
www.wildlife.ca.gov 
 
 

Conserving California’s Wildlife Since 1870 

May 7, 2021 
 
 
 
Terrance Smalls 
Kern County Planning and Natural Resources Department 
2700 “M” Street Suite 100 
Bakersfield CA, 93301 
 
Subject: Raceway 2.0 Solar, by sPower Development Corporation, LLC  (Project) 
 Draft Environmental Impact Report (DEIR) 
 SCH No.: 2020079007 
 
 
Dear Mr. Smalls: 
 
The California Department of Fish and Wildlife (CDFW) received a DEIR from the Kern 
County Planning and Natural Resources Department for the above-referenced Project 
pursuant to the California Environmental Quality Act (CEQA) and CEQA Guidelines.1 
 
Thank you for the opportunity to provide comments and recommendations regarding those 
activities involved in the Project that may affect California fish and wildlife. Likewise, CDFW 
appreciates the opportunity to provide comments regarding those aspects of the Project that 
CDFW, by law, may be required to carry out or approve through the exercise of its own 
regulatory authority under Fish and Game Code.  
 
CDFW ROLE 
 
CDFW is California’s Trustee Agency for fish and wildlife resources and holds those 
resources in trust by statue for all the people of the State (Fish & G. Code, §§ 711.7, subd. 
(a) & 1802; Pub. Resources Code, § 21070; CEQA Guidelines § 15386, subd. (a)). CDFW, 
in its trustee capacity, has jurisdiction over the conservation, protection, and management 
of fish, wildlife, native plants, and habitat necessary for biologically sustainable populations 
of those species (Id., § 1802).  Similarly, for purposes of CEQA, CDFW is charged by law to 
provide, as available, biological expertise during public agency environmental review efforts, 
focusing specifically on projects and related activities that have the potential to adversely 
affect fish and wildlife resources. 
 

                                            

1 CEQA is codified in the California Public Resources Code in section 21000 et seq. The “CEQA 
Guidelines” are found in Title 14 of the California Code of Regulations, commencing with section 15000. 
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CDFW is also submitting comments as a Responsible Agency under CEQA (Pub. 
Resources Code, § 21069; CEQA Guidelines, § 15381).  CDFW expects that it may need to 
exercise regulatory authority as provided by the Fish and Game Code.  As proposed, for 
example, the Project may be subject to CDFW’s lake and streambed alteration regulatory 
authority (Fish & G. Code, § 1600 et seq.). v Likewise, to the extent implementation of the 
Project as proposed may result in “take” as defined by State law of any species protected 
under the California Endangered Species Act (CESA) (Fish & G. Code, § 2050 et seq.), 
related authorization as provided by the Fish and Game Code may be required. 

Nesting Birds:  CDFW has jurisdiction over actions with potential to result in the 
disturbance or destruction of active nest sites or the unauthorized take of birds.  Fish and 
Game Code sections that protect birds, their eggs and nests include, sections 3503 
(regarding unlawful take, possession or needless destruction of the nest or eggs of any 
bird), 3503.5 (regarding the take, possession or destruction of any birds-of-prey or their 
nests or eggs), and 3513 (regarding unlawful take of any migratory nongame bird). 

PROJECT DESCRIPTION SUMMARY 
 
Proponent:  sPower Development Company, LLC 
 
Project Description:  The proposed project would involve construction and operation of 
two solar photovoltaic (PV) power-generating facilities, on six discontinuous sites, which 
would produce a combine total of approximately 291 megawatts (MW) of renewable 
electricity with up to 291 megawatt hours (MWh) energy storage on 1,330 acres of land in 
unincorporated Kern County. 
 
Location:  The proposed project is in the western extent of the Mojave Desert near 
Rosamond, California between Rosamond Boulevard and Avenue A, and between 70th 
Street West and 90th Street West in Sections: 20, 21, 28, 29 and 32, T9N/R13W in the 
eastern portion of unincorporated Kern County, California. 
 
COMMENTS AND RECOMMENDATIONS 
 
CDFW is concerned regarding potential impacts to special-status species including, but not 
limited to, the State and Federally threatened desert tortoise (Gopherus agassizii); the State 
threatened Swainson’s Hawk (Buteo swainsonii); the State candidate for listing under CESA 
western Joshua tree (Yucca brevifolia); and the State species of special concern burrowing 
owl (Athene cunicularia). Mitigation Measures for these species, as proposed in the DEIR, 
may not reduce impacts to less than significant or result in unauthorized take.  Our specific 
comments follow. 

COMMENT 1:  Western Joshua Tree (Joshua tree) 
 
Table 4.4-3 states that no Joshua trees were observed on the Project site, but the species 
does occur within the gen-tie route.  In addition, Table 4.4-1 lists 2.01 acres of Joshua tree 
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woodland, a CDFW sensitive plant community, occurring within the gen-tie route.  The DEIR 
cites measures from the Willow Springs Specific Plan that are applicable to Joshua tree.  
These measures include:  
 

 Measure 15:  Where possible, project development within the Specific Plan Update 
area shall be designed to avoid displacement of destruction of Joshua tree habitat, 
to the satisfaction of the Kern County Agricultural Commissioner’s Office.  Areas 
adjacent to the woodland shall have a 50-foot setback from the Joshua tree plants.  
Within that setback, a native plant cover should be restored to natural habitat values 
to serve as a buffer, if such plant cover is not present. 

 Measure 16:  A Joshua Tree Preservation and Transportation Plan shall be 
developed by the applicants for each parcel where Joshua trees are located on site.  
The plan shall be submitted to the Kern County Agricultural Commissioner’s office 
for review and approval prior to grading permit issuance. 

 Measure 23:  A Joshua Tree Preservation and/or Transplantation Plan shall be 
developed by applicants of discretionary projects for each parcel where Joshua trees 
are located on site.  The plan shall be submitted to the Kern County Agricultural 
Commissioner for review and approval prior to grading permit issuance. 

 
As noted above, Joshua tree is currently a candidate for listing pursuant to CESA. 
Candidate species are protected as if they were listed as a threatened or endangered 
species under CESA.  Measures 16 and 23 would require take authorization from CDFW to 
relocate individual Joshua trees in order to comply with CESA.  CESA applies to every life 
stage of a listed species, and for Joshua tree, this would include the seed bank.  The 50-
foot no-disturbance buffer from individual Joshua trees required in Measure 15 of the Willow 
Springs Specific Plan, as well as the 25-foot buffer listed in DEIR Mitigation Measure 4.4.-
12 for special status plants, is likely insufficient to avoid impacts to the seedbank. Vander 
Wall et. al. 2006 documented 290 feet as maximum distance of seeds dispersed carried by 
rodents.  A 290-foot buffer is warranted to not only avoid impacts to individual trees, but 
potential impacts to the seed bank as well. CDFW recommends the following edits to the 
DEIR.  
 
Recommended Mitigation Measure 1:  Western Joshua Tree Avoidance 

 
CDFW recommends a no-disturbance buffer for individual western Joshua trees of 290 feet.  
If buffers cannot be maintained, then consultation with CDFW is warranted to determine 
appropriate minimization and mitigation measures for impacts to special-status plant 
species. 
 
Recommended Mitigation Measure 2:  Western Joshua Tree Take Authorization 

 
If a 290-foot buffer for Joshua tree is not feasible, consultation with CDFW is warranted to 
determine if the Project can avoid take of that species.  If take cannot be avoided, take 
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authorization would need to occur through acquisition of an Incidental Take Permit (ITP) 
from CDFW to comply with CESA and/or Fish and Game Code section 1900 and California 
Code of Regulations, title 14, section 786.9, subdivision (b).  If Joshua trees will be 
translocated to comply with the Willow Springs Specific Plan, acquisition of an ITP is 
necessary to comply with CESA.  

COMMENT 2:  Desert Tortoise 

The DEIR (e.g., Table 4.4-3) states that the potential for desert tortoise to occur on-site is 
low because there is a lack of suitable habitat.  The DEIR defines desert tortoise habitat as 
alluvial fans, washes, canyon bottoms, and hillsides.  Desert tortoise have been observed in 
other habitat type and the lack of their presence does not preclude desert tortoise from 
occurring with the Project site.  Based on the information provided, CDFW cannot conclude 
that desert tortoise is absent from the Project site. CDFW recommends the following edits to 
the DEIR. 
 
Recommended Mitigation Measure 3:  Desert Tortoise Protocol Surveys 

 
CDFW recommends surveys for desert tortoise be conducted by a qualified wildlife biologist 
who understands and will follow the pre-project survey protocol as outlined in “Preparing for 
any action that may occur within the range of the Mojave Desert tortoise (Gopherus 
agassizii)” (USFWS, 2010) and has previous experience surveying for desert tortoise. 
Survey results are advised to be submitted to both CDFW and the USFWS.  
 
Recommended Mitigation Measure 4:  Desert Tortoise Take Authorization 

 
If desert tortoise is found within the Project area during surveys advised in Recommended 
Mitigation 3 above, DEIR Mitigation Measure 4.4-4:  Preconstruction Clearance Surveys, or 
construction activities, consultation with CDFW is advised to discuss how to implement the 
Project and avoid take; or if avoidance is not feasible, to acquire an ITP pursuant to Fish 
and Game Code section 2081 subdivision (b) prior to any vegetation- or ground-disturbing 
activities.  Any take of desert tortoise without take authorization would be a violation of Fish 
and Game Code section 2080. 
 
COMMENT 3:  Swainson’s Hawk (SWHA) 
 
Table 4.4.-3 of the DEIR states that one active SWHA nest was observed on the Project site 
during 2020 burrowing owl surveys.  The DEIR states that additional active nests occur 
within 5 miles of the Project site and that suitable foraging habitat occurs throughout the 
Project site.  Several measures are provided as part of DEIR Mitigation Measure 4.4.-8:  
Swainson’s Hawk Mitigation and Monitoring Plan. DEIR Mitigation Measure 4.4-8b requires 
“no new disturbances, habitat conversions, or other 
project-related activities that may cause nest abandonment or forced fledgling occur 
within 0.5 miles of an active nest between March 1 and September 15.  Buffer zones 
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may be adjusted in consultation with CDFW and the County.”  However, these Project 
activities are not defined and CDFW advises that the 0.5-mile buffer apply to all Project-
related activities to avoid unauthorized take.  We acknowledge that not all Project-related 
activities may require a 0.5-mile buffer, but the type of activity should be discussed as part 
of the consultation with CDFW and the County for a reduced buffer.  
 
DEIR Mitigation Measure 4.4-8e requires habitat management (HM) lands to mitigate  
the loss of Swainson’s hawk foraging habitat by providing “HM lands within the Antelope 
Valley Swainson’s hawk breeding range at a minimum 1:1 ratio for such habitat impacted 
within a 5-mile radius of active Swainson’s hawk nest(s).” The Swainson’s Hawk Survey 
Protocols, Impact Avoidance, and Minimization Measures for Renewable Energy Projects in 
the Antelope Valley of Los Angeles and Kern Counties, California (CEC and CDFG 2010) 
recommends “mitigating loss of Swainson’s hawk foraging habitat by providing HM lands 
within the Antelope Valley Swainson’s hawk breeding range at a minimum 2:1 ratio for such 
habitat impacted within a five-mile radius of active Swainson’s hawk nest(s).”  Based on the 
information provided in the DEIR, CDFW cannot conclude that a ratio lower than 2:1 will 
reduce impacts to Swainson’s hawk foraging habitat to less than significant.  CDFW 
recommends the following edits to the DEIR. 
 
Recommended Mitigation Measure 5:  SWHA No Disturbance Buffer 
 
CDFW recommends that the type of activities for the 0.5-mile buffer in DEIR Mitigation 
Measure 4.4-8b are changed from “project-related activities that may cause nest 
abandonment or forced fledgling” to all “all Project activities.” CDFW recommends the nest 
buffer remain in place until the breeding season has ended or until a qualified biologist has 
determined that the birds have fledged and are no longer reliant upon the nest or parental 
care for survival. 
 
Recommended Mitigation Measure 6:  SWHA Foraging Habitat 
 
CDFW recommends that the amount of foraging habitat mitigation required by DEIR 
Mitigation Measure 4.4-8e is increased from a minimum 1:1 ratio to a minimum 2:1 ration to 
reduce impacts to SWHA foraging habitat to less than significant based on Swainson’s 
Hawk Survey Protocols, Impact Avoidance, and Minimization Measures for Renewable 
Energy Projects in the Antelope Valley of Los Angeles and Kern Counties, California (2010).   

 
Recommended Mitigation Measure 7:  SWHA Take Authorization 
 
If an active SWHA nest is detected and a 0.5-mile no-disturbance buffer around the nest 
cannot feasibly be implemented, consultation with CDFW is warranted to discuss how to 
implement the project and avoid take.  If take cannot be avoided, take authorization through 
the acquisition of an ITP, pursuant to Fish and Game Code section 2081 subdivision (b) is 
necessary to comply with CESA. 
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COMMENT 4:  Burrowing Owl (BUOW)  

DEIR Mitigation Measure 4.4-6: Preconstruction Burrowing Owl Surveys requires  
a buffer of no fewer than 100 meters (330 feet) from an active BUOW burrow during the 
breeding season (i.e., February 1 to August 31) and buffer of no fewer than 50 meters (165 
feet) from a BUOW burrow during the non-breeding season.  CDFW typically recommends 
greater no-disturbance buffers based on the “Staff Report on Burrowing Owl Mitigation” 
(CDFG 2012).  No explanation was provided as why these reduced buffers are sufficient to 
avoid take of BUOW or nest failure.  Therefore, CDFW recommends extending the BUOW 
no-disturbance buffers.  CDFW recommends the following edits to the DEIR.  
 
Recommended Mitigation Measure 8:  BUOW Avoidance 
 
CDFW recommends the no-disturbance buffers listed in DEIR Mitigation Measure 4.4-6 be 
expanded to the buffers recommended in the “Staff Report on Burrowing Owl Mitigation” 
and listed in the table below. Specifically, CDFW’s Staff Report recommends that impacts to 
occupied burrows be avoided in accordance with the following table unless a qualified 
biologist approved by CDFW verifies through non-invasive methods that either: 1) the birds 
have not begun egg laying and incubation; or 2) that juveniles from the occupied burrows 
are foraging independently and are capable of independent survival. 
 

 
 

Editorial Comments and/or Suggestions 
 
Comment 5:  Nesting birds   
 
CDFW generally encourages Project implementation at individual Project sites occur during 
the bird non-nesting season if suitable nesting bird habitat is present.  However, if ground-
disturbing activities must occur during the breeding season (February through mid-
September), the Project’s applicant is responsible for ensuring that implementation of the 
Project does not result in violation of the Migratory Bird Treaty Act or relevant Fish and 
Game Codes as referenced above.   
 
To evaluate Project-related impacts on nesting birds if suitable habitat is present, CDFW 
recommends that a qualified wildlife biologist conduct pre-activity surveys for active nests 
no more than 10 days prior to the start of ground disturbance to maximize the probability 
that nests that could potentially be impacted are detected.  CDFW also recommends that 
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surveys cover a sufficient area around the work site to identify nests and determine their 
status.  A sufficient area means any area potentially affected by the Project.  In addition to 
direct impacts (i.e. nest destruction), noise, vibration, and movement of workers or 
equipment could also affect nests.  Prior to initiation of construction activities, CDFW 
recommends a qualified biologist conduct a survey to establish a behavioral baseline of all 
identified nests.  Once construction begins, CDFW recommends a qualified biologist 
continuously monitor nests to detect behavioral changes resulting from the Project.  If 
behavioral changes occur, CDFW recommends the work causing that change cease and 
CDFW consulted for additional avoidance and minimization measures.  
 
If continuous monitoring of identified nests by a qualified wildlife biologist is not feasible, 
CDFW recommends a minimum no-disturbance buffer of 250 feet around active nests of 
non-listed bird species and a 500-foot no-disturbance buffer around active nests of non-
listed raptors.  These buffers are advised to remain in place until the breeding season has 
ended or until a qualified biologist has determined that the birds have fledged and are no 
longer reliant upon the nest or parental care for survival.  Variance from these no 
disturbance buffers is possible when there is compelling biological or ecological reason to 
do so, such as when the construction area would be concealed from a nest site by 
topography.  CDFW recommends that a qualified wildlife biologist advise and support any 
variance from these buffers and notify CDFW in advance of implementing a variance. 
 
ENVIRONMENTAL DATA 
 
CEQA requires that information developed in environmental impact reports and negative 
declarations be incorporated into a database which may be used to make subsequent or 
supplemental environmental determinations (Pub. Resources Code, § 21003, subd. (e)).  
Accordingly, please report any special-status species and natural communities detected 
during Project surveys to the California Natural Diversity Database (CNDDB).  The CNDDB 
field survey form can be found at the following link: 
https://www.wildlife.ca.gov/Data/CNDDB/Submitting-Data.  The completed form can be 
mailed electronically to CNDDB at the following email address: CNDDB@wildlife.ca.gov.  
The types of information reported to CNDDB can be found at the following link: 
https://www.wildlife.ca.gov/Data/CNDDB/Plants-and-Animals.  
 
FILING FEES 
 
If it is determined that the Project has the potential to impact biological resources, an 
assessment of filing fees will be necessary.  Fees are payable upon filing of the Notice of 
Determination by the Lead Agency and serve to help defray the cost of environmental 
review by CDFW.  Payment of the fee is required for the underlying project approval to be 
operative, vested, and final (Cal. Code Regs, tit. 14, § 753.5; Fish & G. Code, § 711.4; Pub. 
Resources Code, § 21089). 
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CDFW appreciates the opportunity to comment on the Project to assist the Kern County 
Planning and Natural Resources Department in identifying and mitigating the Project’s 
impacts on biological resources. 
 
More information on survey and monitoring protocols for sensitive species can be found at 
CDFW’s website (https://www.wildlife.ca.gov/Conservation/Survey-Protocols).  If you have 
any questions, please contact Jaime Marquez, Environmental Scientist, at the address 
provided on this letterhead, by telephone at (559) 243-4014, extension 291, or by electronic 
mail at Jaime.Marquez@wildlife.ca.gov. 
 
 
Sincerely, 
 
 
 
Julie A. Vance 
Regional Manager 
 
 
cc:  Office of Planning and Research, State Clearinghouse, Sacramento 
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A synthesis of two decades of research
documenting the effects of noise on wildlife

Graeme Shannon1,†∗, Megan F. McKenna2,†, Lisa M. Angeloni3, Kevin R. Crooks1,
Kurt M. Fristrup2, Emma Brown2, Katy A. Warner1, Misty D. Nelson1, Cecilia White1,
Jessica Briggs1, Scott McFarland1 and George Wittemyer1

1Department of Fish, Wildlife, and Conservation Biology, Colorado State University, Fort Collins, CO 80523, U.S.A.
2Natural Sounds and Night Skies Division, National Park Service, Fort Collins, CO 80525, U.S.A.
3Department of Biology, Colorado State University, Fort Collins, CO 80523, U.S.A.

ABSTRACT

Global increases in environmental noise levels – arising from expansion of human populations, transportation networks,
and resource extraction – have catalysed a recent surge of research into the effects of noise on wildlife. Synthesising a
coherent understanding of the biological consequences of noise from this literature is challenging. Taxonomic groups
vary in auditory capabilities. A wide range of noise sources and exposure levels occur, and many kinds of biological
responses have been observed, ranging from individual behaviours to changes in ecological communities. Also, noise
is one of several environmental effects generated by human activities, so researchers must contend with potentially
confounding explanations for biological responses. Nonetheless, it is clear that noise presents diverse threats to species
and ecosystems and salient patterns are emerging to help inform future natural resource-management decisions. We
conducted a systematic and standardised review of the scientific literature published from 1990 to 2013 on the effects
of anthropogenic noise on wildlife, including both terrestrial and aquatic studies. Research to date has concentrated
predominantly on European and North American species that rely on vocal communication, with approximately
two-thirds of the data set focussing on songbirds and marine mammals. The majority of studies documented effects
from noise, including altered vocal behaviour to mitigate masking, reduced abundance in noisy habitats, changes
in vigilance and foraging behaviour, and impacts on individual fitness and the structure of ecological communities.
This literature survey shows that terrestrial wildlife responses begin at noise levels of approximately 40 dBA, and
20% of papers documented impacts below 50 dBA. Our analysis highlights the utility of existing scientific information
concerning the effects of anthropogenic noise on wildlife for predicting potential outcomes of noise exposure and
implementing meaningful mitigation measures. Future research directions that would support more comprehensive
predictions regarding the magnitude and severity of noise impacts include: broadening taxonomic and geographical
scope, exploring interacting stressors, conducting larger-scale studies, testing mitigation approaches, standardising
reporting of acoustic metrics, and assessing the biological response to noise-source removal or mitigation. The broad
volume of existing information concerning the effects of anthropogenic noise on wildlife offers a valuable resource to
assist scientists, industry, and natural-resource managers in predicting potential outcomes of noise exposure.

Key words: acoustics, noise pollution, human disturbance, vocal communication, acoustic metrics, masking, physiology,
behaviour, mitigation, fitness, conservation.
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I. INTRODUCTION

Noise generated by human activities has increased
dramatically over recent decades as a result of population
growth, urbanisation, globalisation of transportation
networks, and expansion of resource extraction. Road traffic
in the USA, for example, has outstripped population growth
over the past 40 years by a factor of ten, and the number
of domestic passenger flights has more than tripled since
the early 1980s (Barber, Crooks & Fristrup, 2010). In
marine environments, the distribution and effects of human
activity (e.g. offshore oil extraction, commercial ship traffic)
are extensive (Halpern et al., 2008), and shipping alone
is estimated to have increased low-frequency background
sound levels by 12 dB over the past few decades (Hildebrand,
2009). With the rapid escalation of noise pollution, there
is growing concern regarding its impacts on human health
and the functioning of natural systems (Chepesiuk, 2005;
McGregor et al., 2013).

Anthropogenic changes to the acoustic environment
include increases in the number of high-intensity noise events
and chronically elevated and homogenised background
sound levels. The impact of these changes has been most
thoroughly assessed in humans, with profound physiological
and psychological consequences, including increased risk of
cardiovascular disease (Babisch et al., 2005; Hansell et al.,
2013), sleep deprivation (Fyhri & Aasvang, 2010), and
cognitive impairment (Szalma & Hancock, 2011). These
impacts are estimated to cost at least one million healthy
life years per annum in Western Europe (Fritschi et al.,
2011). Protective legislation for human communities was
implemented four decades ago in the USA (Noise Control Act
of 1972, Quiet Communities Act of 1978) and more recently

in the European Union (Environmental Noise Directive
2002/49/EC).

Quantifying the effects of anthropogenic noise on wildlife
is challenging. Sensitivity to noise varies widely across taxa
(Kaseloo & Tyson, 2004; Brumm & Slabbekoorn, 2005;
Morley, Jones & Radford, 2013; Slabbekoorn, 2013), and
may also vary depending upon context, sex, and life history
(Ellison et al., 2012; Francis & Barber, 2013). Noise can induce
compound biological responses (e.g. shifts in vocalisation
and movement; McLaughlin & Kunc, 2013), and is rarely
isolated from other forms of environmental disturbance, such
as habitat alteration and visual disturbance, confounding
interpretation of biological responses to noisy environments
(Summers, Cunnington & Fahrig, 2011). Furthermore,
determining the scale and extent of disturbance involves
carefully measuring characteristics of the sound source, such
as duration (chronic, intermittent), frequency content, and
intensity (Nowacek et al., 2007; Southall et al., 2007; Francis
& Barber, 2013; Gill et al., 2015).

Despite these challenges, a coherent research focus on
noise impacts has recently emerged. Review papers have
either focussed broadly on wildlife (Brumm & Slabbekoorn,
2005; Barber et al., 2010; Kight & Swaddle, 2011), or
targeted specific taxonomic groups such as birds (Patricelli
& Blickley, 2006; Slabbekoorn & Ripmeester, 2008; Ortega,
2012; Slabbekoorn, 2013), fish (Slabbekoorn et al., 2010;
Radford, Kerridge & Simpson, 2014), and invertebrates
(Morley et al., 2013). The Marine Mammal Protection Act
stimulated noise regulation for marine mammals, and there
have been several reviews of the effects of noise on these
species (Richardson et al., 1995; Boyd et al., 2008; Tyack,
2008; Southall et al., 2009; Ellison et al., 2012). Some reviews
have focused on specific behaviours (Luther & Gentry, 2013)
or responses to noise (Wright et al., 2007; Hotchkin & Parks,
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2013), while conceptual frameworks for evaluating noise
impacts to wildlife have also recently been published (Moore
et al., 2012; Francis & Barber, 2013).

This review provides a systematic and standardised
synthesis of the peer-reviewed literature published from 1990
to 2013 reporting responses of wildlife to anthropogenic noise
in terrestrial and aquatic habitats. It documents prominent
trends in research topics and methods, the kinds of noise
sources that have been studied and the measurements used to
characterise them, and gaps in research coverage that merit
attention in future research. Ultimately, we highlight the
utility of existing scientific information concerning the effects
of anthropogenic noise on wildlife for predicting potential
outcomes of noise exposure and implementing meaningful
mitigation measures.

II. LITERATURE REVIEW METHODOLOGY

We conducted a detailed literature search using Thompson’s
ISI Web of Science within the following subject areas
‘Acoustics’, ‘Zoology’, ‘Ecology’, ‘Environmental Sciences’,
‘Ornithology’, ‘Biodiversity Conservation’, ‘Evolutionary
Biology’, and ‘Marine Freshwater Biology’ from 1990 to
2013. The specific search terms were ([WILDLIFE or
ANIMAL or MAMMAL or REPTILE or AMPHIBIAN
or BIRD or FISH or INVERTEBRATE] and [NOISE
or SONAR]), which returned a total of 2205 scientific
peer-reviewed articles. These papers were filtered so only
empirical studies focussed on documenting the effects of
anthropogenic noise on wildlife were included in the final
data set (N = 242). Reviews, syntheses, method papers
(N = 32), and studies dealing solely with natural acoustic
sources (N = 22) were excluded.

We reviewed the remaining publications to systematically
characterise each study using 21 attributes, including details
on the publication (journal, discipline, and year published),
study design (playback or natural experiment, field or
laboratory-based), and biological information (geographic
region, general taxonomic grouping, and whether the study
occurred in aquatic or terrestrial habitats). Journal titles
were used to classify each of the papers using the following
disciplinary categories: acoustics, behaviour, captive animals
and welfare, conservation and management, ecology,
environment, general biology, taxon-specific, physiology,
and other. In addition, studies were classified based on
the type of anthropogenic noise source, the acoustic metrics
reported to describe the noise source and the biological
responses measured in the study (see online Supporting
Information, Appendix S1 for full details of extracted
information).

Prior to commencing the full literature review process,
we characterised ten randomly selected publications as a
group to ensure accuracy and consistency of reporting across
individual reviewers. Each of the authors then characterised
a subset of the publications (five studies) across all 21
attributes to ensure that definitions of categories were

clear and assignments were unambiguous. To improve the
consistency of the data-collection process further, each paper
was reviewed independently by at least two authors with
G.S. and M.F.M. resolving any inconsistencies.

(1) Noise-source categories

We considered all anthropogenic sound sources as noise,
regardless of whether the noise was intentionally produced,
such as seismic exploration, sonars, acoustic deterrents, or an
unintended by-product of human activity such as maritime
shipping, traffic corridors, and construction. Furthermore,
we categorised noise sources based on anthropogenic activity,
not necessarily the characteristics of the noise stimulus,
although we also recorded and present this information
(see online Appendix S1). Six noise-source categories were
used: environmental, transportation, industrial, military,
recreation, and other.

Studies were assigned to the environmental noise category
when the noise investigated was not attributed to a specific
source, but rather included all the acoustic energy generated
by human activity at a given location and time, also
known as urban noise or background noise. In many cases,
these acoustic environments include sources from the other
defined noise categories that were not identified in the
experimental design. Noise sources in the transportation
category comprised both commercial and private vehicles,
including road traffic (motorcycles, automobiles, buses),
waterway traffic (boats, ferries, commercial ships), and
non-military aerial traffic (commercial jets, helicopters).
Studies that investigated specific recreational activities, such
as whale-watching boats and air tour helicopters, were
separated from the transportation studies. The industrial
noise source category included studies that examined
the effects of energy exploration (e.g. seismic surveys),
construction (e.g. pile driving), and the operations associated
with different energy sectors. Military sources included
gunfire, explosions, aircraft, naval sonar, and in some
cases, entire military training operations. We categorised
the remainder of the studies as ‘other’, with most studies in
this category using a simulated noise source, such as white
noise, and not representing a specific human activity.

(2) Acoustic measurements

We evaluated if complete and accurate characterisation
of acoustic environments, signals or stimuli, was provided.
Information was collected on the acoustic metrics reported,
where the reported level was measured (i.e. on site, on animal,
not reported, estimated), and if background sound levels
were measured. In addition, we recorded whether details
on spectral characterisation (e.g. bandwidth and frequency
weighting) and analysis (e.g. duration of measurement,
sampling frequency, reference pressure) were reported. If
details on the analysis of the acoustic data were not presented,
we noted whether the study referenced an established
standard or included details on the settings of a commercially
available instrument.
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(3) Biological responses

A categorical framework was developed to summarise
the biological responses measured in each study. The
biological responses were classified into nine distinct
categories to help assess the distribution of studies across
types of responses. These included: (i) physiology (stress,
hearing loss/damage, immune function, gene expression);
(ii) direct fitness metrics (survival, fecundity, clutch
size); (iii) mating behaviour (attraction, mating success,
territorial behaviour, pair bonding); (iv) foraging behaviour
(foraging rate, predation rate, hunting/foraging success);
(v) movement (spatial distribution, fleeing rate, avoidance,
dive pattern); (vi) vigilance; (vii) vocal behaviour (call
rate, intensity/amplitude, frequency shift, song length, call
type, signal timing); (viii) population metrics (abundance,
occupancy, settlement, density); and (ix) community-level
metrics (species composition, predator–prey interactions).
If studies measured multiple biological responses, a second
category was noted.

III. STATE OF THE KNOWLEDGE

Research on the impacts of anthropogenic noise on
wildlife has steadily risen over the past two decades
(1990–2013), with a rapid increase in the volume of
published, peer-reviewed articles since 2010 (Fig. 1). The 242
studies that we reviewed have been published in 97 scientific
journals, covering a broad range of scientific disciplines from
general biology to conservation to physiology (Table 1).
Documented responses to a variety of anthropogenic noise
sources (Table 2) have included shifts in physiology (e.g.
impaired hearing, elevated stress hormone levels), alteration
of key behaviours (e.g. foraging, vigilance, movement),
and interference with ability to detect important natural
sounds (e.g. vocalisations of conspecifics) (Table 3). In the
following sections, we explore topics that emerged from our
analysis of the existing literature and provide supporting
examples.

(1) The taxonomic and geographical diversity of
noise research

Many animals have specialised auditory organs and utilise
sound for a variety of ecological functions from navigation
and detection of resources to alerting conspecifics to the
presence of predators. It is not surprising that noise impacts
have been investigated in many taxonomic groups of animals,
including vertebrates and invertebrates, and across a diverse
range of terrestrial and aquatic habitats (Table 1). This
broad taxonomic and geographic sampling is crucial to
understanding how animals respond to noise across a
range of auditory capabilities, behavioural contexts, levels
of prior exposure, and noise sources. Further, investigating
the effects of noise on a diversity of taxa within a study
system enables detailed exploration of the complex and

potentially differential responses to the same noise source.
For example, in the woodlands of north-western New
Mexico, USA, species richness of nesting birds was reduced
as a function of anthropogenic noise, but birds that were
able to tolerate noisier habitats had higher reproductive
success due to reduced predation (Francis, Ortega
& Cruz, 2009).

Although the published literature includes broad
taxonomic sampling, birds and marine mammals are by far
the most studied groups (Table 1; Fig. 1). Terrestrial research
has focused mainly on effects on vocal communication, while
aquatic research has also explored noise effects on movement,
foraging, and physiology (Table 3). Underrepresented taxa
in the published literature include reptiles, amphibians, and
invertebrates (Table 1). Invertebrate studies, for instance,
contributed only 4% of the total data set, yet this group
contains 97% of the world’s documented animal species,
fulfilling varied and important ecological roles, such as prey
species, pollinators, and serving as sensitive indicators of
environmental change (de Soto et al., 2013). Invertebrate
species also provide excellent model species for studying the
complex effects of noise given their size, rapid generation
time, and the ease of maintaining laboratory populations
(reviewed by Morley et al., 2013).

Similar to its taxonomic focus, research on the effects
of anthropogenic noise on terrestrial systems has been
geographically biased, with 81% of the research conducted
in either North America or Europe (this includes all
laboratory and theoretical studies), while South America,
Asia, and Africa remain underrepresented (Table 1). Yet
developing nations are likely to experience the greatest
level of population and economic growth over coming
decades (Bloom, 2011). This situation provides important
opportunities and motivation to study the effects of noise in
less-disturbed habitats and to introduce known mitigation
strategies to avoid negative consequences, particularly given
that South America, Asia, and Africa are also home
to some of the most biodiverse regions on the planet
(Jenkins, Pimm & Joppa, 2013). Individual-, population-, and
community-level reactions to a novel noise stimulus will likely
differ between areas previously exposed to anthropogenic
noise over extended periods of time and areas where
anthropogenic noise exposure is lower and the source was
recently introduced.

(2) Isolating the effects of noise

Anthropogenic noise is commonly associated with human
activities that produce multiple types of disturbances (e.g.
visual, habitat fragmentation). A number of experimental
approaches have been developed to isolate noise from
these other confounding variables, these include natural
experiments contrasting noisy and quiet areas while holding
other variables constant (e.g. natural gas compressor studies;
Habib, Bayne & Boutin, 2006; Bayne, Habib & Boutin, 2008;
Francis et al., 2009), and controlled playback experiments
where noise is introduced in isolation to the other forms
of disturbance (e.g. for free-ranging populations of marine
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and invertebrates.

mammals and birds: Blickley, Blackwood & Patricelli, 2012a;
Blickley et al., 2012b; Goldbogen et al., 2013; McClure et al.,
2013).

Studies that have isolated noise from potentially
confounding variables have provided crucial evidence that
noise alone can directly alter behaviour (Karp & Root,
2009; DeRuiter et al., 2013b), reduce habitat quality (Blickley
et al., 2012b), and cause physiological impacts (Mooney,
Nachtigall & Vlachos, 2009) across a range of species.
For example, a recent playback study created a 0.5 km
‘phantom acoustical road’ to compare migratory bird
habitat utilisation during ‘on’ and ‘off’ conditions (McClure
et al., 2013). The results from this sequence of trials,
combined with concurrent observations of nearby control
habitat (similar vegetation, no noise playback), provide
decisive evidence that noise alone causes rapid changes in
habitat use.

A combination of research approaches has proved
important in identifying the consequences of noise
disturbance. Natural experiments utilising existing acoustical
gradients over time or space (48% of reviewed studies)
have the potential to confound the effects of noise with
other disturbances (see Summers et al., 2011), but can
be complimentary to controlled playback experiments
conducted on free-ranging populations (15% of reviewed
studies). Furthermore, biologically relevant responses at the
individual, population, and community level can be identified
in the field, whereas noise and the specific mechanisms
driving changes in behaviour and physiology can be isolated
with greater ease under laboratory conditions (Kight &
Swaddle, 2011).

(3) Relationship between the perception of noise
and response

Biological responses to noise are varied (Table 3), in part
because responses depend upon the perception of noise
(reviewed by Francis & Barber, 2013). Noise can be
perceived as a threat, as observed when animals respond
similarly to playbacks of anthropogenic noise and predator
calls (e.g. Tyack et al., 2011). In other cases, noise causes
sensory degradation or the inability to detect acoustic cues
from conspecifics, predators, prey or the environment,
which can alter predator–prey interactions (Siemers &
Schaub, 2011), reduce reproductive success (Halfwerk et al.,
2011b), and change settlement dynamics (Holles et al., 2013).
Additionally, noise can distract animals from attending to
more crucial stimuli in the environment (Chan et al., 2010),
it can be a direct stressor causing pain or elevated stress
hormone levels (Blickley et al., 2012b; Rolland et al., 2012),
or in some instances, noise may provide a shelter from
disturbance-sensitive predators (Francis et al., 2009; Brown
et al., 2012).

The mechanisms by which animals respond to noise are
not necessarily mutually exclusive. For example, animals
that remain in a ‘noisy’ habitat because it provides a
shelter from predators will likely have to contend with
sensory degradation, either through changes in vocalisations
(Mockford & Marshall, 2009; Mockford, Marshall &
Dabelsteen, 2011) or vigilance patterns (Quinn et al.,
2006; Rabin, Coss & Owings, 2006). Noise can also
induce the same response via compound mechanisms; for
instance, reductions in foraging activity may be driven
by a combination of increased perceived predatory threat,
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Table 2. Proportion of studies in different noise-source categories

Noise-source
category Examples

Per cent of
terrestrial studies

Per cent of
aquatic studies

Environmental General background noise (urban and developed areas, no
specific source identified)

5 35

Transportation Commercial (maritime shipping, commercial aircraft, train,
bus) and private (general traffic, automobile, motorcycle,
small boat) transport noise

30 13

Industrial General construction, machinery, energy (wind, oil and gas)
development and operation, pile driving, seismic survey
(air-guns), echo sounder, and underwater communication
network noise

23 8

Military Gun fire, explosion, naval sonar, and aircraft noise 12 12
Recreation Hunting, whale-watching, air tour, snowmobile, and race-track

noise
3 2

Other Simulated (white, pink, tones), human voice, alarm, aquarium,
and chainsaw noise

27 31

distraction, stress-induced loss of appetite, and masking of
prey cues (Bracciali et al., 2012; Wale, Simpson & Radford,
2013).

Evidence suggests that the characteristics of the acoustic
signal (e.g. frequency, duration, onset, intensity) and the
biology of the species in question (e.g. hearing range,
behavioural state, habitat, vocal behaviours) are important
for predicting how noise is likely to affect a particular
organism (reviewed by Francis & Barber, 2013; Parris
& McCarthy, 2013). Chronic noise sources are likely to
degrade auditory cues important for predator/prey detection
(Siemers & Schaub, 2011), communication (Hatch et al.,
2012) and orientation (Ellison et al., 2012), especially if the
noise source is high intensity and overlaps in frequency
with an organism’s hearing capabilities or the sound of
interest (e.g. footfalls, leaves rustling; see Goerlitz, Greif
& Siemers, 2008). Shifts in vocal rate, call intensity, call
type, call frequency (as reviewed by Slabbekoorn, 2013),
the timing of singing (Fuller, Warren & Gaston, 2007),
and duration of calling (Diaz, Parra & Gallardo, 2011)
have been studied extensively among birds (and marine
mammals) to explore how vocal communication is affected
by anthropogenic noise (see Tables 1 and 3), and to
examine possible behavioural adaptations that are employed
to overcome masking. The link between vocal flexibility and
persistence in noisy environments has been demonstrated in
a number of species (Francis et al., 2011d; Proppe, Sturdy
& St Clair, 2013b) and vocal behaviour and ability to learn
can influence a vocal response to noise (Hu & Cardoso,
2010; Ríos-Chelén et al., 2012). Recent theoretical work
predicted the reduction in active space of vocal signals for
birds moving from rural to urban habitat and identified
the communication benefits of raising vocal frequency in
noisy environments, particularly for species with calls in the
lower frequency range (reviewed by Parris & McCarthy,
2013). Nevertheless, a change in vocalisation may come with
significant consequences, including altered energy budgets
and loss of vital information (Read, Jones & Radford, 2014).

Although explored to a lesser extent, responses to reduced
cue detection, such as movement away from the noise (e.g.
Miksis-Olds & Wagner, 2011; McLaughlin & Kunc, 2013)
and a reduction in foraging efficiency (Schaub, Ostwald &
Siemers, 2008; Siemers & Schaub, 2011), have also been
demonstrated in the presence of chronic noise.

Noise sources that are novel, unpredictable, or are
acoustically similar to biologically relevant sounds are
predicted to elicit responses similar to those associated
with predation risk (flee, hide, startle responses; reviewed
by Francis & Barber, 2013). Although the sound must be
detected, the noise does not need to overlap with peak
hearing capabilities or be received at a high intensity to elicit
antipredator behaviour. For example, beaked whales (Ziphius

cavirostris) responded similarly to playbacks of military sonar
and calls of killer whales (their main predator) (Tyack et al.,
2011). In this case sonar overlapped with the peak hearing
range of the study species, but sonar also elicited antipredator
responses in blue whales (Balaenoptera musculus) with hearing
sensitivities in much lower frequencies (Goldbogen et al.,
2013), and failed to elicit responses in Atlantic herring
(Clupea harengus), despite overlap with their most sensitive
hearing range (Doksæter et al., 2009). Thus, the frequency and
intensity of noise are just a few of the factors driving responses,
with temporal and spatial context of the disturbance, prior
experience and similarity to relevant biological sounds also
playing key roles (reviewed by Ellison et al., 2012).

Current research is furthering our understanding of
the specific mechanisms driving the observed biological
responses to noise and the contextual factors that shape
them. For example, the presence of young (Maier et al.,
1998), social status (Bruintjes & Radford, 2013), and spatial
orientation relative to a noise source (Delaney et al., 1999;
Ellison et al., 2012) can all drive differential responses. The
duration and timing of noise stimuli are also important, as
extended exposure to a chronic noise source may ultimately
lead to tolerance or habituation, particularly if it provides an
indirect benefit (e.g. a predator shelter; Francis et al., 2009;
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Table 3. Distribution of studies by biological response and noise source

Noise source

Biological response Environmental Transportation Industrial Military Other

A
ll 

St
ud

ie
s 
(N
=2
12
)

vocal behaviour 20.3% 9.9% 1.4% 1.9% 2.8%

movement 1.9% 4.2% 5.7% 6.1% 4.2%

physiology – 4.2% 5.2% 2.4% 7.5%

population metrics 1.4% 4.2% 4.7% 0.5% –

vigilance – 0.9% 0.5% 0.9% 0.5%

mating behaviour – 1.4% 0.9% – 0.5%

foraging behaviour – 2.4% – 0.5% –

direct fitness metrics 0.5% 0.5% 0.9% – –

community-levelmetrics 0.5% – 0.5% – –

T
er

re
st

ri
al

 S
tu

di
es

 (
N
=1
20
) vocal behaviour 31.7% 11.7% – – 4.2%

movement 2.5% 2.5% – 3.3% 3.3%

physiology – 0.8% 2.5% 0.8% 5.8%

population metrics 2.5% 5.8% 7.5% 0.8%

vigilance – 1.7% 0.8% 1.7% 0.8%

mating behaviour – 1.7% 1.7% – 0.8%

foraging behaviour – 1.7% – – –

direct fitness metrics 0.8% - 0.8% – –

community-levelmetrics 0.8% - 0.8% – –

A
qu

at
ic

 S
tu

di
es

 (
N
=9
2) vocal behaviour 5.4% 7.6% 3.3% 4.3% 1.1%

movement 1.1% 6.5% 13.0% 9.8% 5.4%

physiology – 8.7% 8.7% 4.3% 9.8%

population metrics – 2.2% 1.1% – –

vigilance – – – – –

mating behaviour – 1.1% – – –

foraging behaviour – 3.3% – 1.1% –

direct fitness metrics – 1.1% 1.1% – –

community-level metrics – – – – –

Only studies that reported a statistically measured response were included. Colour shading indicates the relative number of studies in each
category.

Brown et al., 2012). Studies combining different metrics of
response, such as spatial distribution and vocal activity,
may offer further insight into the varied consequences
and trade-offs for species and communities exposed to
noise (McLaughlin & Kunc, 2013). Ultimately, predicting
how noise characteristics, behavioural contexts, and animal
biology interact will be central in identifying habitats that
are of conservation concern and implementing effective
mitigation strategies.

(4) Ecological consequences of noise

A diverse range of biological responses to noise, from
altered hearing thresholds of captive fish to changes
in movement and foraging behaviour of large marine
mammals in the open ocean, have been measured. Of
the 242 studies included in this review, 88% reported

a statistically measured biological response to noise
exposure (see Table 3 & online Appendix 1 for further
details). A small number of these studies have begun
examining the impacts of noise using metrics associated
with population persistence (survival, reproductive fitness),
community interactions (predator–prey interactions), and
ecosystem services (pollination) to understand the biological
costs of anthropogenic noise. For example, studies on
the impacts of noise to population persistence measured
declines in productivity of breeding (Kight, Saha & Swaddle,
2012), reduction in fitness (Schroeder et al., 2012), and
change in timing of settlement (Pine, Jeffs & Radford,
2012).

Investigating the effects of noise on multiple taxa within
a study system enables detailed exploration of the complex
and interactive nature of noise impacts. Noise was found
to impact key ecological services, enhancing pollination
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via reduced predation in noisy areas for hummingbirds,
while decreasing seed dispersal for dominant plants because
key dispersers avoided noisy areas (Francis et al., 2012).
Investigating the effects of noise on lower trophic levels
can also reveal community-level impacts of noise. For
instance, exposure to continuous turbine noise interfered
with natural settlement cues for two species of abundant
estuarine crabs, likely disrupting food-web interactions (Pine
et al., 2012). Noise altered species interactions, including
predator–prey interactions in terrestrial (Schaub et al., 2008;
Siemers & Schaub, 2011) and marine (Kuningas et al., 2013;
Wale et al., 2013) communities, while social interactions of
cichlid fish shifted in the presence of boat noise (Bruintjes
& Radford, 2013). Although these studies did not directly
test the consequences for community structure and function,
changes in species interaction may ultimately translate into
community-level effects.

The majority of noise research has used comparatively
short-term natural or controlled experiments that commonly
focus on behavioural change in single species and are spatially
discrete. While this approach has proved pivotal in revealing
the widespread impacts associated with noise, evidence
for long-term effects on populations and communities is
generally only suggestive. Long-term experiments conducted
over broad spatial scales may offer a more complete
understanding of the population-level and interacting effects
of noise on wildlife.

(5) Application of research to develop and
implement noise mitigation

The global increase in anthropogenic noise levels across
both human-dominated and natural habitats presents
a significant conservation challenge, especially when
considered in conjunction with other threats to wildlife
and ecosystem integrity. There is a real need for research
on the impacts of noise on wildlife to translate into
management actions or recommendations (Tabarelli &
Gascon, 2005). While a variety of noise-mitigation methods
exist, only 9% of the studies reviewed provided specific
recommendations. Recommendations included the use of
physical barriers to noise, geographical and temporal
restrictions to human activity, and quiet technology
(Table 4), yet few studies directly tested the effectiveness
of these methods. The majority of studies with mitigation
statements were published in conservation, ecology, and
environmental journals and focussed primarily on terrestrial
ecosystems.

Physical barriers are a commonly suggested mitigation
tool that have been used along roadways to reduce noise
levels for human populations (Murphy & King, 2011)
and wildlife (Slabbekoorn & Ripmeester, 2008). However,
the benefits of these barriers extend a relatively short
distance. Barriers also can compound fragmentation effects
by restricting animal movement, and their costs may well
exceed other mitigation approaches (Summers et al., 2011).
Collectively, these considerations suggest that noise barriers
are most suitable for roadside habitat of especially high

conservation value, or to enhance the effectiveness of
road-crossing structures or tunnels. Alternative options to
reduce road noise include restrictions to traffic flows during
sensitive life-history periods, speed reductions, improved
road surface substrates, and new tyre technology. Controlled
studies documenting changes in wildlife behaviour and
habitat utilisation in response to reducing roadway noise
would extend the findings of recent noise broadcast
studies, and document the conservation value of quiet-road
investment.

The noise-barrier approach can be effective for industrial
activities such as resource extraction and construction, where
machinery generates a point noise source that is spatially
compact (Table 4). Specific methods have included the use
of bubble curtains to reduce pile-driving noise in marine
environments (Würsig, Greene & Jefferson, 2000) and the
erection of sound barriers to minimise noise from terrestrial
gas compressor stations (Francis et al., 2011d ). Implementing
barrier mitigation measures may prove expensive (e.g.
$175–200 million to reduce oil and gas extraction noise
by 4 dB; Bayne et al., 2008), making it unlikely that industry
will adopt these measures without specific regulations in
place (Ortega, 2012).

(6) Characterising complex acoustic stimuli

Anthropogenic noise is a complex and challenging source of
pollution to quantify, varying in duration, amplitude, and
frequency content, while being modified by the medium
through which it travels. The detailed reporting of acoustic
measurements is necessary to repeat experiments, provide
insight on the kinds of noise stimuli that induce a response,
and synthesise results across studies. We were surprised
that acoustic metrics and measurement methods were not
always documented in these papers. Although the majority
of studies used common acoustic metrics such as root-mean
square sound pressure level (SPL), sound exposure level
(SEL), or equivalent noise level (Leq) (see online Appendices
S1 and S2 for descriptions of these metrics), 30% provided
no details on the received sound levels of the noise stimulus
and 10% simply reported a dB level without information on
how the value was measured or calculated (Fig. 2). A notable
proportion of studies (38%) lacked a record of the spectral
analysis, such as duration of the measurement, frequency
range, and weighting function (Fig. 2). Measurements of
the background acoustic environment prior to exposure
to a noise source (excluding the environmental noise
category) were reported in only 53% of the literature
(Fig. 2). Given the cross-disciplinary nature of terrestrial and
aquatic bioacoustic research and the difference in reference
pressure between air and water, it is surprising that the
majority of studies (51%) did not report the reference
pressure used when reporting a dB value (see Rossing,
2007 for further details). Ninety per cent of these studies
were conducted in terrestrial environments, implying the
use of the standard reference pressure in air, but this
is a potential source of confusion (reviewed by Chapman
& Ellis, 1998).
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Table 4. Examples of reported mitigation methods for reducing the negative effects of noise on wildlife

Environmental Transportation Industrial Military

Birds Urban planning (e.g.
maintaining green
spaces and reducing
noise levels) to maintain
biological communities
[3]

Engineering solutions (e.g.
road surfaces, tyres and
vehicle engines) that
reduce noise [13]

Use of sound barriers around
compressors to reduce
affected area by 70% and
maintain occupancy and
nest success rates [4]

Reduction of aircraft noise
exposure to <80 dBA of
river habitats used by
harlequin ducks [5]

Closing key roads during
breeding season;
reducing traffic speed
and volume [10]

Placement of new
acoustically dominant
features (roads,
machinery) further
from nesting areas;
limits to production
during sensitive periods
of breeding; abatement
of current noise by
altering structures (e.g.
sound walls, dense
vegetation, removing
highly reflective
surfaces, rerouting
traffic) [6]

Use of 105 m
hemispherical
protection to eliminate
owl flush response to
overflights; minimising
flights 3 h following
sunset and preceding
dawn; separating
overflights by at least
7 days [2]

Restricting traffic flow and
heavy truck use [14]

Wise planning along
transportation corridors
and mitigation of noise
along their paths to
enhance habitat for the
highest number of bird
species [16]

Terrestrial
mammals

Setting criteria for height
and density of road
bordering vegetation,
filling in gaps in tree
lines and encouraging
canopy growth [15]

Noise barriers; construction
scheduling to avoid
noise-sensitive experiments
[12]

Limiting military training
exercises during calving
and post-calving season [8]

Aquatic
fish/mammmals

Ship design and
construction that
includes methods to
reduce underwater
noise and limited
navigation permitted
within fish spawning
grounds during the
spawning season [17]

Air bubble curtains and
‘Hydro Sound Dampers’
[18]

Use of dose–function
methods in predicting the
harassment of marine
mammals [20]

Definition of noise-free
areas or seasonal
restriction of noise
activities during
sensitive biological
periods [11]

Avoiding pile-driving during
calving and when animals
are in 500 m exclusion
zone; soft start or alarm
sound before operations;
restricting operations to
low tide; decoupling
equipment from hull of
piling vessel; use of bubble
curtain within 25 m radius
of the pile [1]

Consider the likely contexts of
exposure and the foraging
ecology of baleen whales in
planning military sonar
operations [19]
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Table 4. Continued

Environmental Transportation Industrial Military

Reptiles &
amphibians

Use of noise barriers on
road network;
construction of new
roads at distances away
from protected areas;
technological advances;
laws with standard
noise emission for
vehicles, speed and
driver behaviour [7]

Dense vegetation along
roadsides (as a less
costly alternative to
solid barriers) to
attenuate traffic noise
[9]

Invertebrates Applying the precautionary
principle when planning
high-intensity activities
such as explosions,
construction or seismic
exploration, in spawning
areas of marine
invertebrates with high
natural and economic
value [21]

[1] David (2006); [2] Delaney et al. (1999); [3] Fontana, Burger, & Magnusson (2011); [4] Francis et al. (2011d); [5] Goudie & Jones (2004);
[6] Kight et al. (2012); [7] Lengagne (2008); [8] Maier et al. (1998); [9] Parris & Schneider (2009); [10] Parris et al. (2009); [11] Picciulin
et al. (2010); [12] Rasmussen et al. (2009); [13] Summers et al. (2011); [14] Zhang et al. (2012); [15] Zurcher, Sparks, & Bennett (2010); [16]
Proppe et al. (2013b); [17] Liu et al. (2013); [18] Dähne et al. (2013); [19] Goldbogen et al. (2013); [20] Houser, Martin & Finneran (2013b);
[21] de Soto et al. (2013).

IV. IDENTIFYING NOISE LEVELS THAT ELICIT
A BIOLOGICAL RESPONSE

Our compilation and synthesis of research on the effects
of anthropogenic noise on wildlife offers an opportunity to
identify the noise levels that elicit biological responses. To
integrate information on wildlife responses to noise into a
common framework, we identified a subset of studies (69
terrestrial and 62 aquatic) that documented a significant
response to a noise stimulus and also reported an acoustic
value and metric at which a response occurred. Our
classification of a ‘significant response’ was based upon
the study reporting a statistical change in the particular
biological metric as a function of noise exposure. A variety of
metrics with different frequency weighting and bandwidths
were reported in this subset of studies (see online Appendix
S2). It was not possible to adjust all values to a common
acoustic metric to compare across studies. Instead, we
reported the metrics used in each study and the specific
sound level (see Fig. 3); this provided graphical indications of
the different metrics to reveal potential artefacts or differences
in interpretation (Madsen, 2005).

Extracted noise levels were sorted to produce a cumulative
weight-of-evidence curve as a function of the noise level
at which a biological response was documented, thereby
summarising the number of studies reporting a response at
or below a given noise level. We compiled the results for
terrestrial and aquatic studies separately because they used

different reference pressures to derive noise levels. These
cumulative curves span a wide range of species and biological
responses, in addition to different acoustic metrics. This
framework was modelled after a dose–response relationship,
but each increment in the weight-of-evidence function does
not represent an increasing number of responsive species.
Rather, these curves depict an increasing number of studies
documenting a response at a given noise level. Therefore, the
curves suggest accumulation of evidence, not accumulation
of response.

The cumulative weight-of-evidence curves provide
support for natural resource managers seeking to establish
management objectives for anthropogenic impacts or
developing policy on noise (Fig. 3). For example, a limit
on allowable noise levels can be supported by citing the
percentage or number of studies that have documented
biological impacts at or below that level. Lower noise
thresholds are more protective, but they are supported by
a smaller number of studies. Note that responses have been
documented in terrestrial environments at noise exposure
levels as low as 40 dB SPL, and 14 studies documented
responses below 50 dB (Fig. 3A). Predictions of natural
sound levels for the coterminous USA range from 24 to
40 dB (LAeq, 1 s, median summer daytime level; Mennitt,
Fristrup & Nelson, 2013). The terrestrial weight-of-evidence
curve includes all noise-source categories and species groups,
although representation is unbalanced (Table 5). Multiple
bird studies documented changes in song characteristics,
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Fig. 2. Reporting of acoustic noise-source measurements. The chart divides all of the studies into noise source categories and
highlights different components of acoustic analysis, including whether the received sound level was measured, the types of acoustic
metric reported (see online Appendices S1 and S2 for acoustic metric definitions), whether details of the spectral analysis were
provided and whether background noise was measured (note that background noise provided the noise source for most studies in
the environmental category). Black-filled graphics indicate the proportion of studies in which details were not reported.

reproduction, abundance, stress hormone levels, and species
richness at levels ≥45 dBA SPL (re 20 μPa). Terrestrial
mammals exhibited increased stress levels and decreased
reproductive efficiency at noise levels between 52 and 68 dBA
SPL (re 20 μPa). Traffic noise exceeding 60 dBA SPL (re
20 μPa) impacted the vocal behaviour of male anurans and
traffic noise exceeding 80 dBA SPL (re 20 μPa) reduced the
foraging efficiency of gleaning bats.

The diversity of responses and metrics creates
opportunities for misinterpretation. For example, it might
seem reasonable to utilise the median of this cumulative
distribution as a noise-impact criterion that is robustly
supported by this body of literature. This would yield a
value of 60 dB. This level would be cause for concern
in a community setting: it causes conversational speech
interference. The EPA (1974) recommended a 55 dB
criterion to protect the health and welfare of the American
public. The inflated character of this median can be

explained by examining the metrics associated with the points
in Fig. 3A. Many of the studies that fall above the median
utilised metrics that typically exceed LAeq (SPL max, SEL),
or the studies did not specify the metric and measurement
procedure. Accordingly, the most useful portion of this curve
lies to the left of the median.

To provide insight into the relative effects of noise on
humans and wildlife, the cumulative curve for the terrestrial
wildlife studies was compared against human responses to
noise derived from a meta-analysis of human survey data
on annoyance at different noise levels (ANSI, 2005). The
human response curve represents the predicted percentage
of residents in quiet rural communities predicted to be
highly annoyed by a new or unfamiliar noise source.
Despite the heterogeneity in the wildlife noise metrics
and responses, the range of noise levels documented to
induce annoyance in humans and responses in terrestrial
wildlife are similar (40–100 dB SPL re 20 μPa). Evidence
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(A)

(B)

Fig. 3. Cumulative per cent of studies reporting biological responses by wildlife for a given noise level. Only studies that reported
acoustic measurements are included (N = 131). See Appendices S1 and S2 for additional details on the noise levels, acoustic metric
definitions, frequency weighting and bandwidths for each study used to generate these curves. (A) Results from terrestrial studies.
Coloured symbols are used to reveal the potential influence of different metrics on the shape of the terrestrial curve. The human
response curve (solid line) represents the predicted percentage of residents in quiet rural communities predicted to be highly annoyed
by a new or unfamiliar noise source. (B) Results from the aquatic studies. Only SPL dB values were used to generate the cumulative
curve. For comparison, received levels from the terrestrial wildlife studies and the human response curves (right y axis) are also
plotted. The noise levels in the terrestrial wildlife and human studies were adjusted to the same scale as the aquatic studies. This was
done by adding 61.5 dB to the sound level values to account for the difference in reference pressure and impedance.

Biological Reviews 91 (2016) 982–1005 © 2015 Cambridge Philosophical Society



Effects of anthropogenic noise on wildlife 995

for wildlife responses to noise accumulates at lower exposure
levels than the rural human annoyance curve, although
the slopes are similar. Another connection between human
and wildlife noise studies is the onset of health effects.
Epidemiological studies suggest that humans may experience
elevated risk of hypertension when LAeq is greater than
55 dB (Stansfeld & Matheson, 2003). Physiological and
fitness effects were documented by five papers included
in this review at noise exposure levels of 52, 52, 58, 60, and
68 dBA SPL.

The aquatic studies generally provided better descriptions
of their measurements, although in this literature variation
in the bandwidth of the noise stimulus varies and presents
a challenge for interpretation of the cumulative evidence
curves. Fifty per cent of the aquatic studies measured a
biological response at or below 125 dB (re 1 μPa) (Fig. 3B).
The different reference pressure and acoustic impedances
between air and water account for 61.5 dB of the differences
in levels between terrestrial and aquatic studies (Leighton,
2012). The terrestrial data and human annoyance curves are
included in Fig. 3B after accounting for this correction factor.

The studies contributing to the aquatic weight-of-evidence
curve include all noise source categories and species groups
(Table 6). Manatees shifted their foraging and movement
behaviour when one-third octave band levels (4 kHz)
exceeded 60 dB SPL, a notably low level. Otherwise, fishes,
mammals, and invertebrates responded to noise across a wide
range of noise levels (67–195 dB SPL re 1 μPa) (see online
Appendix S2). Industrial noise, particularly high-intensity
sound sources such as seismic air guns, impacted the
physiology, vocal communication, and activity budgets of
aquatic species, with reduced abundance and catch rates of
fishes during relatively high levels of industrial noise (248 dB
SPL re 1 μPa). Marine mammals responded to industrial
noise by altering spatial movement patterns (107 dB Leq re
1 μPa), hearing thresholds (226 dB peak–peak re 1 μPa), and
calling behaviour (82 dB SPL re 1 μPa) (Table 6). Naval sonar
was the main source of concern in the military category (92%
of aquatic studies with military sources). Sonar caused active
avoidance, disrupted foraging, and temporary hearing loss
among marine mammals in close proximity to the source
(67 dB SPL re 1 μPa), yet showed limited effects on fish with
all documented responses occurring at higher noise levels
(195 dB SPL re 1 μPa) (Table 6).

V. RESEARCH RECOMMENDATIONS

Our review has highlighted the substantial body of
information concerning the effects of anthropogenic noise on
wildlife. Such research can assist scientists, natural resource
managers, industry, and policy makers in both predicting
potential outcomes of noise exposure as well as implementing
meaningful thresholds and mitigation measures. Refinement
and focus on several key research areas will further strengthen
the conclusions and inferences that can be drawn regarding
the impacts of noise on wildlife.

(1) Expand geographic and taxonomic sampling

Research on the effects of anthropogenic noise on terrestrial
systems has been taxonomically and geographically biased,
with 65% of studies conducted on birds and marine mammals
and 81% of research carried out in either North America
or Europe (includes all theoretical and laboratory-based
studies). Investigating the effects of noise across a broader
array of species and habitats is crucial for developing
theories that explain variations in response to noise in
terms of unique auditory capabilities, social structure, life
history, ecological role, and evolutionary adaptation. Greater
knowledge of taxon-level responses to noise will also be useful
in predicting the likely responses of species that are too rare
or elusive to study directly and may reveal responses in
species previously thought unaffected because they occupy
noisy areas (Shannon et al., 2014) or have peak hearing
sensitivities outside of a particular noise source (Goldbogen
et al., 2013).

(2) Explore interacting effects

In most cases, it remains unclear whether responses to noise
will be further compounded by the introduction of potentially
heterotypic stressors such as artificial light and habitat
fragmentation. Designing studies that explore and quantify
how the addition of other stressors influences observed
biological responses to noise will facilitate evaluation of
the benefit of reducing noise in environments facing multiple
threats.

(3) Remove or reduce noise

Documenting biological responses in environments that have
experienced a reduction in noise, such as closure of a road,
closure of an energy facility, or a change in ship traffic routes,
may reveal how systems recover from chronic noise exposure.
Successful design requires knowledge and coordination with
proposed changes in order to capture conditions prior to the
reduction in noise levels.

(4) Invest in large-scale studies

To date there are very few studies that have attempted to
explore the effects of noise at the landscape scale and/or
over long temporal periods (e.g. seasonal, yearly), likely due
to the logistical and experimental challenges that it presents,
particularly in isolating the effects of noise from other sources
of disturbance (e.g. habitat fragmentation, human presence).
Nonetheless, in contrast to single-exposure, single-species
research, larger-scale approaches can provide direct insight
into the cumulative effects of noise exposure related to
population persistence, ecological integrity, and evolutionary
processes. Developing a systematic approach to sampling of
multiple species within a community and multiple metrics
of biological responses will therefore require coordination
across scientific disciplines and organisations.
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(5) Measure responses over a gradient of noise
levels

Additional studies are needed that investigate a gradient of
noise exposure rather than quiet versus loud treatments. A
gradient design provides insight on the levels of noise at
which a response is initiated and how the response changes
with increasing noise levels. This design can also reveal how
animals recover from exposure to noise, while exploring the
relationship between levels and duration of noise exposure
and habituation or sensitisation by different species.

(6) Evaluate mitigation measures

There is a need to evaluate the ecological benefit of mitigation
measures in both terrestrial and aquatic environments.
Technological innovations (such as quieter ship propellers,
car and aeroplane engines, tyres, and asphalt), modifications
to standard operations (e.g. slower ship and vehicle
speeds, traffic flow control, road closures), and sound
barriers can significantly reduce noise levels in a particular
habitat; however the benefits to wildlife are not fully
understood. For example, how long does a road need
to be closed for the biological community to recover
from traffic noise? Do the unintended consequences of
sound barriers (e.g. fragmentation or acoustically reflective
surfaces) outweigh the benefits (Parris & Schneider, 2009)?
Further, design and implementation of mitigation methods
should match the timing and locations of biological
activity, particularly during biologically sensitive periods,
such as breeding (e.g. lekking behaviour in sage grouse
Centrocercus urophasianus; Blickley et al., 2012a,b) or seasonal
movement (e.g. spring migration in cetaceans; Patenaude
et al., 2002).

(7) Improve reporting of acoustic metrics

Identifying the conditions that elicit biological responses is
impossible without exposure information. Relevant details
should include specification of acoustic metrics, temporal
characteristics of the measurement (duration of recordings),
frequency range measured, weighting filters applied, and the
reference pressure used. Additionally, recording equipment
and measurement procedures (distances and duration) should
be documented for the source and received levels. Spectral
descriptions or graphics provide important detail on the
dominant frequencies of the noise source and can be
compared to the hearing sensitivities of different species. The
current state of the literature limits proper meta-analytical
approaches that would allow compilation, comparison, and
projection.

VI. CONCLUSIONS

(1) The substantial body of scientific research reviewed
here provides considerable evidence that anthropogenic
noise is detrimental to wildlife and natural ecosystems.

(2) Expertise from a diverse range of disciplines is required
to improve understanding of the impacts associated with
noise, especially considering that the effects may be expressed
from the cellular to the ecosystem level.

(3) It is essential that research on the effects of
anthropogenic noise evolves to report acoustic metrics
accurately, test gradients of noise exposure, measure
long-term consequences of responses to noise, assess
cumulative effects of disturbance, investigate effectiveness
of mitigation measures and recovery from chronic noise
exposure, and fill in gaps with more diverse taxonomic
groups and noise sources.

(4) We provide a cumulate weight-of-evidence summary of
the recent literature, an initial step in providing guidance for
natural resource managers when evaluating anthropogenic
impacts or developing conservation policy.

(5) The interface between marine mammal research,
regulation, and mitigation regarding noise provides an
exemplar for controlling impacts for other taxa and
ecosystems (Southall et al., 2007; Stokstad, 2014). While the
strides taken in the past decades have been impressive and
provide a solid basis for shaping this critically important
field of research, future activities should attempt to manage
these impacts on temporal and spatial scales relevant to
wildlife.
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Arévalo, J. E. & Newhard, K. (2011). Traffic noise affects forest bird species in a
protected tropical forest. Revista de Biología Tropical 59, 969–980.

Arroyo-Solís, A., Castillo, J. M., Figueroa, E., López-Sánchez, J. L. &
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Sarà, G., Dean, J. M., D’Amato, D., Buscaino, G., Oliveri, A., Genovese, S.,
Ferro, S., Buffa, G., Lo Martire, M. & Mazzola, S. (2007). Effect of boat noise
on the behaviour of bluefin tuna Thunnus thynnus in the Mediterranean Sea. Marine

Ecology Progress Series 331, 243–253.
Schaub, A., Ostwald, J. & Siemers, B. M. (2008). Foraging bats avoid noise. Journal

of Experimental Biology 211, 3174–3180.
Scheifele, P. M., Andrew, S., Cooper, R. A., Darre, M., Musiek, F. E. & Max,

L. (2005). Indication of a Lombard vocal response in the St. Lawrence River beluga.
The Journal of the Acoustical Society of America 117, 1486–1492.

*Scholik, A. R. & Yan, H. Y. (2002a). Effects of boat engine noise on the auditory
sensitivity of the fathead minnow, Pimephales promelas. Environmental Biology of Fishes

63, 203–209.
*Scholik, A. R. & Yan, H. Y. (2002b). The effects of noise on the auditory sensitivity

of the bluegill sunfish, Lepomis macrochirus. Comparative Biochemistry and Physiology

Part A: Molecular & Integrative Physiology 133, 43–52.
Schroeder, J., Nakagawa, S., Cleasby, I. R. & Burke, T. (2012). Passerine birds

breeding under chronic noise experience reduced fitness. PLoS ONE 7, e39200.
Sebastianutto, L., Picciulin, M., Costantini, M. & Ferrero, E. A. (2011).

How boat noise affects an ecologically crucial behaviour: the case of territoriality in
Gobius cruentatus (Gobiidae). Environmental Biology of Fishes 92, 207–215.

Seger-Fullam, K. D., Rodewald, A. D. & Soha, J. A. (2011). Urban noise
predicts song frequency in Northern Cardinals and American Robins. Bioacoustics

20, 267–276.
*Sembulingam, K., Sembulingam, P. & Namasivayam, A. (1998). Effect of chronic

noise stress on some selected stress indices in albino rats. Journal of Environmental Biology

19, 63–66.
*Shamoun-Baranes, J., Dokter, A. M., van Gasteren, H., van Loon, E. E.,

Leijnse, H. & Bouten, W. (2011). Birds flee en mass from New Year’s Eve
fireworks. Behavioral Ecology 22, 1173–1177.

Shannon, G., Angeloni, L. M., Wittemyer, G., Fristrup, K. M. & Crooks,
K. R. (2014). Road traffic noise modifies behaviour of a keystone species. Animal

Behaviour 94, 135–141.
Shieh, B. S., Liang, S. H., Chen, C. C., Loa, H. H. & Liao, C. Y. (2012). Acoustic

adaptations to anthropogenic noise in the cicada Cryptotympana takasagona Kato
(Hemiptera: Cicadidae). Acta Ethologica 15, 33–38.

*Shier, D. M., Lea, A. J. & Owen, M. A. (2012). Beyond masking: endangered
Stephen’s kangaroo rats respond to traffic noise with footdrumming. Biological

Conservation 150, 53–58.
Siemers, B. M. & Schaub, A. (2011). Hunting at the highway: traffic noise reduces

foraging efficiency in acoustic predators. Proceedings of the Royal Society of London B:

Biological Sciences 278, 1646–1652.
*Sivle, L. D., Kvadsheim, P. H., Fahlman, A., Lam, F. P. A., Tyack, P. L.

& Miller, P. J. (2012). Changes in dive behavior during naval sonar exposure
in killer whales, long-finned pilot whales, and sperm whales. Frontiers in Physiology

3, 1–11.
Slabbekoorn, H. (2013). Songs of the city: noise-dependent spectral plasticity in the

acoustic phenotype of urban birds. Animal Behaviour 85, 1089–1099.
*Slabbekoorn, H. & den Boer-Visser, A. (2006). Cities change the songs of birds.

Current Biology 16, 2326–2331.
Slabbekoorn, H., Bouton, N., van Opzeeland, I., Coers, A., ten Cate, C.

& Popper, A. N. (2010). A noisy spring: the impact of globally rising underwater
sound levels on fish. Trends in Ecology & Evolution 25, 419–427.

Slabbekoorn, H. & Peet, M. (2003). Ecology: birds sing at a higher pitch in urban
noise. Nature 424, 267.

Slabbekoorn, H. & Ripmeester, E. A. P. (2008). Birdsong and anthropogenic noise:
implications and applications for conservation. Molecular Ecology 17, 72–83.

*Smith, M. E., Kane, A. S. & Popper, A. N. (2004). Noise-induced stress response
and hearing loss in goldfish (Carassius auratus). Journal of Experimental Biology 207,
427–435.

Solé, M., Lenoir, M., Durfort, M., López-Bejar, M., Lombarte, A., Van der
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U.S. Fish and Wildlife Service 
California - Great Basin Region 
Migratory Birds Program 
 
Recommended Buffer Zones for Ground-based Human Activities around 
Nesting Sites of Golden Eagles in California and Nevada 
 
 
May 2021 
 
For most ground-based human activities, we recommend a one-mile no-disturbance buffer surrounding golden eagle nesting 
sites in California and Nevada; see table below for specifics on activity and buffer recommendations.  Recommended buffers 
may increase or decrease, depending on specific site or activity circumstances.  Buffers may be reduced in consultation with 
the U.S Fish and Wildlife Service (Service) when the nest is not in use or activities are not in line-of-sight of the nesta.  In 
parts of California, eagles maintain year-round territories that may require additional protection.  We recommend 
consultation with the Service for determining buffer zones for high intensity or long duration activities, unique 
circumstances, activities not listed in the table below, or when historic levels of human activity are a consideration. 
 

Activity 
Recommended 

No-Disturbance Buffer 
Use of Motorized Vehicles off-road and on water:   
Including, but not l imited to, passenger vehicles, all-terrain vehicles, dirt bikes, and 
snowmobiles.  Any passenger vehicle driving on dirt or gravel roads that are not part of a 
routinely used transportation corridor.  Also includes motorized boating activities. 

1 mile 

Pedestrian and Non-Motorized Activityb : 
Including, but not limited to, walking, running, hiking, biking, camping, rock climbing, bird 
watching, fishing, hunting, horseback riding, canoeing, kayaking, and biological surveysc. 

1 mile 

Developed Sites: 
Including, but not l imited to, facilities, developed campground sites, and designated snowmobile 
and off-road vehicle courses. 

1 mile 

Industrial, Municipal, and Construction Activity: 
Including, but not limited to, urbanization; mining; oil and gas development; solar development; 
logging; power line construction; road construction & maintenance; facilities construction; and 
agricultural operations. 

1 mile 

Blasting and other loud non-regular noise: 
Including, but not l imited to, detonation devices, fireworks classified by the Federal Department 
of Transportation as Class B explosives, recreational shooting, and outdoor concerts. 

2 miles 

 

 
a An in-use nest is defined as a “golden eagle nest characterized by the presence of one of more eggs, dependent young, or adult eagles on 
the nest in the past 10 days during the breeding season” (50 CFR 22.3) and “(b)reeding begins… with the start of courtship…” 
(Programmatic Environmental Impact Statement for the Eagle Rule Revision, United States Department of the Interior, Fish and Wildlife 
Service, December 2016). 
 
b Many existing nest sites experience some level of intermittent and on-going low levels of disturbance from these types of human 
activities, and the resident pair of eagles may have acclimated to these existing levels of disturbance.  However, increases in human 
activity may not be tolerated by nesting eagles. 
 
c Qualified biologists conducting ground-based eagle monitoring may follow distance recommendations in Pagel et al (2010). 
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 Joshua tree ( Yucca brevifoliä) seeds are
 dispersed by seed-caching rodents1

 Stephen B. VANDER WALL2, Department of Biology and the Program in Ecology, Evolution
 and Conservation Biology, University of Nevada, Reno, Nevada 89557, USA, e-mail: sv@unr.edu

 Todd ESQUE, United States Geological Survey, Henderson, Nevada, USA.
 Dustin HAINES, Department of Ecology, Evolution, and Behavior, University

 of Minnesota, Minneapolis, Minnesota 55455, USA.

 Megan GARNETT, United States Geological Survey, Henderson,
 Nevada, USA.

 Ben A. WAITMAN, Department of Biology and the Program in
 Ecology, Evolution and Conservation Biology, University

 of Nevada, Reno, Nevada 89557, USA, and United States

 Geological Survey, Henderson, Nevada, USA.

 Abstract : Joshua tree ( Yucca brevifoliä) is a distinctive and charismatic plant of the Mojave Desert. Although floral biology
 and seed production of Joshua tree and other yuccas are well understood, the fate of Joshua tree seeds has never been studied.
 We tested the hypothesis that Joshua tree seeds are dispersed by seed-caching rodents. We radioactively labelled Joshua tree
 seeds and followed their fates at five source plants in Potosi Wash, Clark County, Nevada, USA. Rodents made a mean of
 30.6 caches, usually within 30 m of the base of source plants. Caches contained a mean of 5.2 seeds buried 3-30 mm deep. A
 variety of rodent species appears to have prepared the caches. Three of the 836 Joshua tree seeds (0.4%) cached germinated
 the following spring. Seed germination using rodent exclosures was nearly 15%. More than 82% of seeds in open plots were
 removed by granivores, and neither microsite nor supplemental water significantly affected germination. Joshua tree produces
 seeds in indehiscent pods or capsules, which rodents dismantle to harvest seeds. Because there is no other known means of
 seed dispersal, it is possible that the Joshua tree-rodent seed dispersal interaction is an obligate mutualism for the plant.
 Keywords'. Joshua tree, scatter hoarding, seed caching, seed dispersal, Yucca brevifolia.

 Résumé : L'arbre de Josué ( Yucca brevifolia) est une plante distinctive et charismatique du désert de Mojave. Quoique la
 biologie de la floraison et la production de graines de cet arbre et des autres yuccas sont bien comprises, le sort des graines
 de l'arbre de Josué n'a jamais été étudié. Nous avons testé l'hypothèse que les graines de cet arbre sont dispersées par des
 rongeurs cacheurs de graines. Nous avons marqué radioactivement des graines d'arbres de Josué et suivi leur sort à partir de
 cinq plants sources à Potosi Wash, Clark County, Nevada, É.-U. Les rongeurs ont fait en moyenne 30.6 caches habituellement
 à 30 m de la base des plants sources. Les caches contenaient en moyenne 5.2 graines enterrées à des profondeurs de 3 à
 30 mm. Une variété d'espèces de rongeurs semblaient avoir fait ces caches. Trois des 836 graines d'arbres de Josué cachées
 (0,4%) ont germé le printemps suivant. La germination de graines dans des exclos à rongeurs atteignait presque 15%. Plus
 de 82% des graines dans les sites ouverts ont été enlevées par des granivores et ni le microsite ni l'ajout d'eau n'ont affecté
 significativement la germination. L'arbre de Josué produit des graines dans des capsules indéhiscentes que les rongeurs
 brisent pour récolter les graines. Dans le cas de l'arbre de Josué, puisque aucun autre moyen de dispersion des graines n'est
 connu, il est possible que la dispersion par les rongeurs soit une interaction mutualiste obligée pour cette plante.
 Mots-clés : arbre de Josué, cache de graines, dispersion de graines, éparpiller en divers caches, Yucca brevifolia.

 Nomenclature : Hickman, 1993; Pellmyr, 2003.

 Introduction

 Yuccas ( Yucca and Hesperoyucca ) are prominent and
 charismatic plants of warm temperate and arid regions
 of the southern United States and Mexico. Yuccas have

 received a great deal of scientific attention, especially in
 the area of floral biology. The yucca moth-Yucca flower
 pollination interaction, often cited in textbooks and popu-
 lar works, is one of the most convincing examples of a
 coe volved, obligate mutualism (Pellmyr et al., 1996). The

 •Rec. 2006-04-18; acc. 2006-06-20.
 Associate Editor: Johannes Kollmann.

 2 Author for correspondence.

 interaction, which may have arisen more than 40 million
 years ago (Pellmyr & Leebens-Mack, 1999), was first
 described by George Engelmann and Charles Riley in the
 1870s and is still an object of intense scientific investiga-
 tion (Pellmyr, 2003). Although much is known about their
 genesis, virtually nothing is known about the fate of yucca
 seeds (e.g., seed dispersal, post-dispersal seed prédation,
 seedling establishment).

 Some yuccas (e.g., Joshua tree, Yucca brevifolia) pro-
 duce relatively large seeds. These large seeds are likely to
 be attractive food items for granivorous rodents, birds, and
 ants. Further, a number of seed-caching rodents live in the
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 same habitat as these yuccas, and it is possible that a frac-
 tion of the yucca seeds are scatter hoarded by rodents and
 that rodents might serve as dispersal agents for these yuccas.
 Some alternative means of seed dispersal have been sug-
 gested. In 1893, William Trelease wrote of Joshua tree fruits
 that "their rounded form and very light specific gravity ren-
 der them well developed 'tumble fruits' and point to their
 dissemination across the desert by the aid of strong winds
 that prevail there." A number of authors state that yuccas
 {i.e., Y. elata , Y. filamentosa , Y. whipplei, and Y. glauca) are
 wind/gravity dispersed (Powell & Mackie, 1966; Wallen &
 Ludwig, 1978; Aker, 1982; Dodd & Linhart, 1994; Massey
 & Hamrick, 1998; Huth & Pellmyr, 2000), but the effective-
 ness of this mechanism has never been assessed. Wallen and

 Ludwig (1978) suggested that Y. baccata is dispersed by
 herbivores, but did not present conclusive evidence. Yeaton
 et al. (1985) also noted that Y. schidigera, in addition to
 Y. baccata , is dispersed by vertebrate means, but neither
 produced evidence or specified which vertebrates. Janzen
 (1986) suggested that the seeds of Y. decipiens in the south-
 ern Chihuahuan Desert, Mexico, might have been dispersed
 by extinct megafauna.

 A novel and important reproductive feature of some
 Yucca species is the production of indehiscent seed pods.
 This is a derived condition, nested within the Agavaceae,
 while all other members have dry, dehiscent capsules. There
 are two types of indehiscence: one found in the fleshy-
 fruited yuccas of the section Sarcocarpa and the other in
 the spongy-fruited Yucca brevi/olia, the sole member of the
 section Clistocarpa. Developmentally, they differ in that the
 mesocarp layer thickens in sarcocarps, whereas the exocarp
 layer thickens in Y. brevi/olia , creating a less dense fruit in
 the latter. Many yucca species produce dehiscent seed pods,
 and these may well be dispersed by wind or some other abi-
 otic vector, but it is unclear how seeds from the species with
 indehiscent pods are dispersed. The yuccas with indehiscent
 pods produce relatively large seeds that would appear to be
 sought after by granivores, however. The conjunction of
 these two traits, indehiscent pods and large seeds, led us to
 hypothesize that these yuccas, which include Joshua tree,
 are dispersed by seed-caching rodents that remove the seeds
 directly from pods. The goal of this study was to assess
 whether Joshua tree, one of the most familiar and important
 yuccas in the southwestern United States, is dispersed by
 seed-caching rodents.

 Methods

 We studied the dispersal of Joshua tree seeds at Potosi
 Wash on the southwest slope of the Spring Mountains,
 about 50 km southwest of Las Vegas, Clark County, Nevada
 (35° 52' N, 115° 33' w, elev. 1660-1700 m). The site is
 Mojave Desert scrub dominated by blackbrush ( Coleogyne
 ramosissima ), Nevada ephedra {Ephedra nev adens is), des-
 ert almond {Prunus fasciculata ), and creosote bush {Larrea
 tridentata ), with moderately dense populations of Joshua
 tree and banana yucca {Y. baccata) just below pinon-juni-
 per woodland. The site is federal land administered by
 the US Department of Agriculture, Forest Service and US
 Department of the Interior, Bureau of Land Management. We
 studied seedling recruitment of Joshua tree along Walking

 Box Ranch Road off Nevada route 164 about 12 km west of

 Searchlight, Nevada.
 On 15 August 2002, we placed 200 Joshua tree seeds

 around each of two source plants (-20 seeds at each of
 10 scrapes in the soil within 1 m of the tree trunk). On 26
 September 2002, we placed three more batches of 200 seeds
 under three other source plants in a similar fashion. Seeds
 were numbered individually and labelled with radioactive
 scandium, a gamma-emitting radionuclide with a half-life
 of 83.8 d. Scandium is biologically inert (does not pass
 through the food chain), decays to non-toxic, non-radioac-
 tive titanium, and appears harmless to rodents and seeds.
 The way we presented seeds was unnatural, but it is not fea-
 sible to present radioactively labelled seeds within pods and,
 in this study, we were interested in the dispersal process, not
 how seeds might be harvested from pods. We returned the
 day after deploying seed to check seed fates. We collected
 unharvested seeds and then searched for missing seeds
 using Geiger counters, following the procedure of Vander
 Wall (2002). We excavated caches to determine number of
 seeds and burial depth. We recorded the numbers on the
 seeds and returned them to the cache sites. We recorded

 caching microhabitat (under shrub [> 10 cm from canopy
 edge], edge of shrub [< 10 cm of canopy edge], or space
 between shrubs [> 10 cm from canopy edge]) and substrate
 (mineral soil or plant litter) and measured the coordinates
 of cache sites using the source plant as the origin of a graph
 space and cardinal directions as axes. We returned to source
 plants later in the fall of 2002 and spring of 2003 and resur-
 veyed the area to determine which caches were present and
 to search for new (secondary) caches. After the last survey,
 all remaining labelled seeds were gathered and disposed of.

 During fall 2003, after production of relatively large
 seed crops, we monitored fruits of Joshua tree, banana
 yucca, and Mojave yucca at our Potosi Wash study site and
 at Wallace Canyon in the Spring Mountains of southern
 Nevada to determine how seeds might be removed. Like
 Joshua tree, banana and Mojave yuccas produce indehiscent
 seed pods with relatively large seeds.

 To determine rodent species composition and relative
 abundances at the Potosi Wash site, we trapped rodents
 on the evenings of 30 April and 1 May 2003. We used 98
 Sherman live traps in a 7 * 7 grid with 12 m spacing and
 2 traps at each point. Two trapping grids were laid out, one
 located in burned shrublands and the other in unburned veg-
 etation. Bait consisted of mixed bird seed. We baited and set

 traps just before dusk, and we checked and closed traps at
 dawn. Trapping sessions lasted two nights.

 We conducted seed germination trials using Joshua tree
 seeds gathered from Carpenter Canyon (Spring Mountains,
 southern Nevada) in October 2003. We removed seeds from
 pods and placed them in water; seeds that floated were con-
 sidered inviable and were discarded. We also excluded any
 seeds with visible damage from moth larvae. Viable seeds
 were air dried and stored in paper bags.

 To prevent pilferage by rodents, we conducted seed
 germination experiments within protective exclosures con-
 structed with 6 mm hardware cloth 50 x 50 x 20 cm high,
 buried 10 cm deep in the soil. In each cage, we planted seeds
 ~3 cm deep in a 5 * 10 grid. Wire mesh lids were placed
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 over the cages. We repeated this procedure in 24 exclosures
 (1200 seeds), spacing them -30 m apart along a transect.
 We placed half (12) of the exclosures under shrubs and the
 other half in the open, alternating site conditions along the
 transect. Six exclosures in each microsite treatment were

 watered each week for five weeks with one litre of water,
 again alternating along the transect. The other six received
 no supplemental water. We monitored exclosures weekly
 for seedling emergence. We initiated this study in March of
 2004 and gathered the final data on 29 January 2005.

 Nearby, we established 12 unfenced plots to mea-
 sure the rate of rodent seed pilferage. Fifty Joshua tree
 seeds were buried ~3 cm deep in a 5 x 10 pattern within a
 50- x 50-cm plot. As with the exclosures, half of these plots
 were watered each week. We checked plots weekly for seed
 removal and seedling emergence; however, the number of
 seeds removed was difficult to determine without disturbing
 the plots. At the end of two months, the top 5 cm of soil in
 the plots was removed and sifted for remaining seeds.

 We analyzed germination and seed removal data using
 a two-factor ANOVA for microsite and supplemental water-
 ing. Data were square root transformed to meet assumptions
 of equal variance where necessary (Box & Cox, 1964). Data
 are reported as mean ± 1 SD unless otherwise noted.

 Results

 Rodents removed labelled seeds from four of the source

 plants within 1 d, and seeds at the fifth source plant were
 removed during the second day. Only 5 of 1000 seeds
 (0.5%) were not harvested by rodents. None of the seeds
 had been eaten under the source plants. When we searched
 for seeds with Geiger counters, we found 84.1 ± 13.1% of
 removed seeds (range 67.7 to 97.5%) in caches. We found
 a total of 153 primary caches (30.6 ± 7.4 caches-plant"1)
 located 0.5-56.6 m away from the base of source plants
 (Table I). Primary caches contained a mean of 5.2 ± 3.9
 seeds (range = 1-16 seeds) and were widely scattered
 around source plants (Figure 1). Mean maximum dispersal
 distance was 30.0 ± 16.8 m (range = 12.5-56.6 m). Five
 banana yucca seeds were found among three of the caches,
 indicating that rodents were foraging for and caching indig-
 enous yucca seeds. We also found one larder containing 44
 Joshua tree seeds in a dead, hollow, banana yucca stem.

 We resurveyed the areas around source plants later in
 the fall and found that 70 caches were still intact (45.8%),
 four caches had most seeds removed but one or more seeds

 still present (2.6%), 79 caches were missing (51.6%), and

 50 new caches had been made (Table I). Rodents made these
 new (secondary) caches from seeds they had taken from the
 original or primary caches. Secondary caches were small-
 er, containing an average of 3.3 ±2.5 seeds (1-14 seeds;
 Table I), and usually were widely scattered (Figure 1). The
 transport distance between primary and secondary caches
 averaged 6-13 m (full range = 0.2-32.2 m) (Table II).

 Combining both primary and secondary caches,
 rodents placed nearly equal numbers of caches under shrubs
 (32.0%), near the edge of shrubs (36.5%), and in the open
 (31.5%). Caches were usually close to or under black-
 brush, ephedra, lycium ( Lycium andersonii ), or creosote
 bush, which are the most abundant shrubs at the study site.
 Rodents made caches in sandy or gravelly soil (68.2%) or
 under thin deposits of plant litter (31.8%).

 During the course of the fall and winter, rodents ate
 many of the seeds in primary and secondary caches. On
 23 March 2003, we found only 3 seedlings emerging from
 caches (the total number was probably greater because most
 seed had been removed, and rodents may have cached many
 seeds elsewhere).

 From 392 trap-nights, we caught only 21 rodents
 (13 individuals captured). Trapping yielded two longtail
 pocket mice ( Chaetodipus formosus ), one canyon mouse
 ( Peromyscus crinitus ), and 10 Merriam's kangaroo rats
 ( Dipodomys merriami). All but one of the Merriam's kanga-
 roo rats were found on the burned site, and all other rodents
 were caught on the unburned site. The diurnal whitetail
 antelope ground squirrels ( Ammospermophilus leucurus )
 were seen on the site but not captured.

 The fruits of Joshua tree, banana yucca, and Mojave
 yucca that we monitored in fall 2003 had been gnawed
 on by rodents, both still attached to the plants and on the
 ground nearby. Rodents had dragged some pods away from
 productive plants, opened the pods, and appeared to have
 removed seeds. Based on teeth marks on the pods and foot
 prints in the soil, this activity appeared to be caused by ante-
 lope ground squirrels and perhaps woodrats ( Neotoma sp.),
 but other species of rodents (e.g., mice or kangaroo rats)
 may have removed seeds from the partially opened pods.
 Over a period of 2-3 months, rodents dismantled most of
 the pods, and most of the seeds in these pods disappeared.
 We did not observe any other means of seed removal.

 A total of 178 Joshua tree seedlings (14.8%) emerged
 in the germination exclosure study. More seedlings
 emerged under shrubs (22.8 ± 19.4%) than in the open
 (8.8 ± 8.6%), but the difference is only marginally signifi-
 cant (Fl 20 = 3.65 8, P < 0.070). More seedlings emerged in

 Table I. Results of radioactive seed studies around five source plants. Data are means ± 1 SD. Primary caches are from seeds taken from
 beneath source plants; secondary caches are from seeds taken from primary caches. Distance is the shortest distance between source plant and
 cache. Cache depth was measured to the top of seeds. Between 67.7 and 97.5% of the 200 seeds placed at each source plant were found.

 Primary caches Secondary caches
 Tree n Seeds-cache"1 Distance (m) Depth (mm) n Seeds-cache"1 Distance (m) Depth (mm)
 1 26 6.4 ±3.7 12.7 ±7.1 17.0 ± 11.5 5 2.6 ±1.5 15.9 ±2.5 5.0 ±0.7
 2 38 3.6 ±3.3 18.1 ± 13.7 19.5 ±21.6 6 2.2 ±0.8 11.1 ±8.0 3.7 ±1.6
 3 27 7.2 ±4.4 10.6 ±6.6 11.8 ±9.3 16 2.9 ±1.7 9.0 ±4.4 7.1 ±7.9
 4 39 2.8 ±0.9 15.3 ±9.5 3.1 ±5.0 o -

 _5
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 Vander wall et al.: Dispersal of Joshua tree seeds

 Figure 1 . The dispersion of caches around Joshua tree 5 (large circle).
 Closed circles represent primary caches; open circles represent empty pri-
 mary caches; triangles represent secondary caches made from the emptied
 primary caches. Units are in metres.

 Table II. The distance that rodents moved seeds between primary
 and secondary caches at four source plants. There are more l°-to-
 2° cache distances than secondary caches (Table I) because rodents
 often buried seeds from two primary caches in the same secondary
 cache.

 Source plant n Mean ± SD Range
 1 7 13.2 ±8.4 0.9-23.0
 2 7 11.0 ±12.1 0.2-32.2
 3 18 6.0 ±2.8 1.6-12.3
 4 0

 5

 unwatered exclosures (16.6 ± 18.2%) than in watered exclo-
 sures (13.2 ± 13.8%), but the difference was not significant
 (^l,20 = 0 .303, P = 0.585). The shrub-water interaction also
 was not significant (Fx 20 = 0.017, P = 0.897). Over a period
 of two months, 82% of the 600 seeds in unfenced plots were
 removed by animals. There was no significant effect of
 watering (Fx 8 = 0.17, P = 0.6888) on the number of seeds
 removed, but animals took significantly more seeds under
 shrub canopies (16.2 ± 15.9) than in the open (1.5 ± 1.8)
 (Fj 8 = 5.49, P = 0.0472).

 Discussion

 Our source plant studies demonstrated that rodents will
 gather and cache Joshua tree seeds. Since we saw essential-
 ly the same pattern at all five source plants, scatter hoarding
 of these yucca seeds appears to be a consistent behavioural
 response. However, we are not certain which rodent spe-
 cies were responsible for the caches. At source plant 2,
 several primary caches were pilfered during the day while
 we were excavating and mapping primary caches, suggest-
 ing that white-tailed antelope ground squirrels, the only
 diurnal rodent at the site, were probably involved. At source

 plant 4, caches were uniformly small (1-4 seeds) and shal-
 low (~3 mm deep), suggesting that a small rodent such as
 a Peromyscus might have cached the seeds. Deer mice and
 pinyon mice make caches similar to the caches at source
 plant 4 (Vander Wall et al., 2001; Hollander & Vander Wall,
 2004). Caches made at source plants 1,3, and 5 were larger
 and deeper and might have been made by a larger rodent
 such as Dipodymus merriami.

 Only three of the Joshua tree seeds remained in caches
 until they germinated in the spring and established seed-
 lings. This is only a tiny percentage (0.36%) of the 836
 seeds found in primary caches and 0.66% of the 456 seeds
 still in place at our last autumn survey (mid October to mid
 November). However, this study took place in the middle of
 an extensive drought period in which conditions for germi-
 nation were far from optimal. Labeled seeds were removed
 after the last cache survey, and thus it was not possible to
 quantify germination in subsequent years, which may have
 been closer to optimal conditions.

 The germination study inside exclosures, which pre-
 vented pilferage by rodents, indicates that seeds in shallow
 surface caches similar to those made by rodents can germi-
 nate and establish seedlings. In the laboratory, germination
 rates of moistened Joshua tree seeds are typically 90-95%
 over ~5 d (Garnett & Esque, unpubl. data). The much lower
 percentage in the field (14.8%) indicates that many of the
 viable seeds did not germinate successfully during trials.
 More seeds successfully germinated and produced seedlings
 under shrubs, but the variation was so great that this trend
 was not statistically significant. Because we controlled for
 the loss of seeds by rodents, we assume that abiotic factors,
 soil invertebrates, or microbes reduced germination.

 The pilfering of seeds from caches and the moving of
 pilfered seeds to secondary caches suggest that the dynam-
 ics of scatter-hoarded seeds is similar to that observed with

 some pine seeds (Vander Wall & Joyner, 1998; Vander
 Wall, 2002). Most yucca seeds reside at several differ-
 ent sites before finally being consumed or germinating,
 and removal of seeds from cache sites is not an accu-

 rate measure of seed prédation. The recaching of seeds
 has important consequences for seed dispersal; as seeds
 are dispersed from original caches they may be moved
 further from the original source plant, split into addi-
 tional caches, and moved to a greater variety of habitats
 (Hoshizaki, Suzuki & Sasaki, 1997; Bohning-Gaese, Gaese
 & Rabemanantsoa, 1999; Roth & Vander Wall, 2005).
 Because many seeds were moved from their original cache
 site and probably recached, our estimate of establishment
 from natural caches is likely to be an underestimate of true
 seedling establishment. We were unable to conduct exten-
 sive, repeated surveys of the areas around source plants,
 so many secondary (and tertiary) caches were probably
 missed, and the fate of these seeds is unknown. Also, some
 of the recached seeds were probably carried farther from
 the source plant, suggesting that maximum seed dispersal
 distances were probably greater than the mean maximum
 distance of 30 m recorded for primary caches.

 Rodents dismantled mature pods of Joshua tree and
 other yucca species and removed seeds. Most of the seeds
 appeared to have been carried away intact, because there
 was little evidence that rodents were eating seeds near the
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Procedures for Discharges of Dredged or Fill Material to 

Waters of the State

Adopted April 2, 2019 Page | 1

I. Introduction11

[NOTE: These Procedures will be incorporated into the Water Quality Control Plans for (1) Inland Surface Waters Enclosed Bays and 
Estuaries for waters for which water quality standards are required by the Federal Water Pollution Control Act and acts amendatory thereof or 
supplementary thereto and (2) Ocean Waters of California. Future incorporation of the Procedures, as adopted, into the water quality control 
plans will be considered non-substantive amendments. At that time, formatting and other organizational edits necessary for incorporation into 
the water quality control plans will be addressed.]

The mission of the State Water Resources Control Board and the Regional Water Quality Control 2 
Boards (Water Boards) includes the preservation, enhancement, and restoration of the quality of 3 
California’s water resources for the protection of the environment and all beneficial uses for the benefit 4 
of present and future generations.  In accordance with the Porter-Cologne Water Quality Control Act 5 
(Water Code, § 13000 et seq.), the Water Boards are authorized to regulate discharges of waste, which 6 
includes discharges of dredged or fill material, that may affect the quality of waters of the state.  As 7 
described below, waters of the state include some, but not all, features that are defined as wetlands, as 8 
well as other features, including the ocean, lakes, and rivers.  These wetlands provide environmental 9 
and economic benefits to the people of this state, including flood and stormwater control, surface and 10 
ground water supply, fish and wildlife habitat, erosion control, pollution treatment, nutrient cycling, and 11 
public enjoyment.  Wetlands ameliorate the effects of global climate change by providing floodwater 12 
storage, sequestering carbon, and maintaining vulnerable plant and animal communities.  Many of 13 
these invaluable areas statewide have been lost to fill and development.  Presently, wetlands are 14 
threatened by impacts from increasing population growth, land development, sea level rise, and climate 15 
change.  These Procedures for the Discharges of Dredged or Fill Material to Waters of the State 16 
(Procedures) conform to Executive Order W-59-93, commonly referred to as California’s “no net loss” 17 
policy for wetlands.  In accordance with Executive Order W-59-93, the Procedures ensure that the 18 
Water Boards’ regulation of dredge or fill activities will be conducted in a manner “to ensure no overall 19 
net loss and long-term net gain in the quantity, quality, and permanence of wetlands acreage and 20 
values…”  The Water Boards are committed to increasing the quantity, quality, and diversity of 21 
wetlands that qualify as waters of the state.22
These Procedures contain a wetland definition in section II and wetland delineation procedures in 23 
section III, both of which apply to all Water Board programs.  The wetland definition encompasses the 24 
full range of wetland types commonly recognized in California, including some features not protected 25 
under federal law, and reflects current scientific understanding of the formation and functioning of 26 
wetlands.  These Procedures also include procedures for the submission, review and approval of 27 
applications for activities that could result in the discharge of dredged or fill material to any waters of the 28 
state in section IV.  The Procedures include elements of the Clean Water Act Section 404(b)(1) 29 
Guidelines, thereby bringing uniformity to Water Boards’ regulation of discharges of dredged or fill 30 
material to all waters of the state. The effective date of these Procedures shall be May 28, 2020. 31

32

II. Wetland Definition33

The Water Boards define an area as wetland as follows: 34
An area is wetland if, under normal circumstances, (1) the area has continuous or recurrent saturation 35 
of the upper substrate caused by groundwater, or shallow surface water, or both; (2) the duration of 36 
such saturation is sufficient to cause anaerobic conditions in the upper substrate; and (3) the area’s 37 
vegetation is dominated by hydrophytes or the area lacks vegetation.38

1
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The Water Code defines “waters of the state” broadly to include “any surface water or groundwater, 39 
including saline waters, within the boundaries of the state.”  “Waters of the state” includes all “waters of 40 
the U.S.” 2 The following wetlands are waters of the state: 41 

1. Natural wetlands,42 
2. Wetlands created by modification of a surface water of the state,3 and43 
3. Artificial wetlands4 that meet any of the following criteria:44 

a. Approved by an agency as compensatory mitigation for impacts to other waters of the state,45 
except where the approving agency explicitly identifies the mitigation as being of limited46 
duration;47 

b. Specifically identified in a water quality control plan as a wetland or other water of the state;48 
c. Resulted from historic human activity, is not subject to ongoing operation and maintenance,49 

and has become a relatively permanent part of the natural landscape; or50 
d. Greater than or equal to one acre in size, unless the artificial wetland was constructed, and51 

is currently used and maintained, primarily for one or more of the following purposes (i.e.,52 
the following artificial wetlands are not waters of the state unless they also satisfy the criteria53 
set forth in 2, 3a, or 3b):54 

i. Industrial or municipal wastewater treatment or disposal,55 
ii. Settling of sediment,56 
iii. Detention, retention, infiltration, or treatment of stormwater runoff and other57 

pollutants or runoff subject to regulation under a municipal, construction, or industrial58 
stormwater permitting program,59 

iv. Treatment of surface waters,60 
v. Agricultural crop irrigation or stock watering,61 
vi. Fire suppression,62 
vii. Industrial processing or cooling,63 
viii. Active surface mining – even if the site is managed for interim wetlands functions64 

and values,65 

2 Therefore, wetlands that meet the current definition, or any historic definition, of waters of the U.S. are waters of the state. In 2000, the State 
Water Resources Control Board determined that all waters of the U.S. are also waters of the state by regulation, prior to any regulatory or 
judicial limitations on the federal definition of waters of the U.S.  (California Code or Regulations title 23, section 3831(w).)  This regulation has 
remained in effect despite subsequent changes to the federal definition.  Therefore, waters of the state includes features that have been 
determined by the U.S. Environmental Protection Agency (U.S. EPA) or the U.S. Army Corps of Engineers (Corps) to be “waters of the U.S.” 
in an approved jurisdictional determination; “waters of the U.S.” identified in an aquatic resource report verified by the Corps upon which a 
permitting decision was based; and features that are consistent with any current or historic final judicial interpretation of “waters of the U.S.” or 
any current or historic federal regulation defining “waters of the U.S.”  under the federal Clean Water Act.  
3 “Created by modification of a surface water of the state” means that the wetland that is being evaluated was created by modifying an area 
that was a surface water of the state at the time of such modification. It does not include a wetland that is created in a location where a water 
of the state had existed historically, but had already been completely eliminated at some time prior to the creation of the wetland.  The wetland 
being evaluated does not become a water of the state due solely to a diversion of water from a different water of the state.   
4 Artificial wetlands are wetlands that result from human activity. 
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ix. Log storage,66 
x. Treatment, storage, or distribution of recycled water, or67 
xi. Maximizing groundwater recharge (this does not include wetlands that have68 

incidental groundwater recharge benefits); or69 
xii. Fields flooded for rice growing. 570 

All artificial wetlands that are less than an acre in size and do not satisfy the criteria set forth in 2, 3.a, 71 
3.b, or 3.c are not waters of the state.  If an aquatic feature meets the wetland definition, the burden is72 
on the applicant to demonstrate that the wetland is not a water of the state. 73 

III. Wetland Delineation74 

The permitting authority shall rely on any wetland area delineation from a final aquatic resource report 75 
verified by the U.S. Army Corps of Engineers (Corps) for the purposes of determining the extent of 76 
wetland waters of the U.S.  A delineation of any wetland areas potentially impacted by the project that 77 
are not delineated in a final aquatic resource report verified by the Corps shall be performed using the 78 
methods described in the three federal documents listed below (collectively referred to as “1987 Manual 79 
and Supplements”) to determine whether the area meets the state definition of a wetland as defined 80 
above.  As described in the 1987 Manual and Supplements, an area “lacks vegetation” if it has less 81 
than 5 percent areal coverage of plants at the peak of the growing season.  The methods shall be 82 
modified only to allow for the fact that the lack of vegetation does not preclude the determination of 83 
such an area that meets the definition of wetland.  Terms as defined in these Procedures shall be used 84 
if there is conflict with terms in the 1987 Manual and Supplements.  85 

• Environmental Laboratory.  1987.  U.S.  Army Corps of Engineers Wetlands Delineation86 
Manual.  Technical Report Y-87-1.  U.S.  Army Engineer Waterways Experiment Station,87 
Vicksburg, MS.88 

• U.S.  Army Corps of Engineers.  2008.  Regional Supplement to the Corps of Engineers89 
Wetland Delineation Manual: Arid West Region (Version 2.0).  ed.  J. S. Wakeley, R.  W.90 
Lichvar, and C. V. Noble.  ERDC/EL TR-08-28.  Vicksburg, MS: U.S. Army Engineer Research91 
and Development Center.92 

• U.S.  Army Corps of Engineers.  2010.  Regional Supplement to the Corps of Engineers93 
Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region (Version 2.0).94 
ed.  J. S. Wakeley, R. W. Lichvar, and C. V. Noble.  ERDC/EL TR-10-3.  Vicksburg, MS: U.S.95 
Army Engineer Research and Development Center.96 

5 Fields used for the cultivation of rice (including wild rice) that have not been abandoned due to five consecutive years of non-use for the 
cultivation of rice (including wild rice) that are determined to be  a water of the state in accordance with these Procedures shall not have 
beneficial use designations applied to them through the Water Quality Control Plan for the Sacramento and San Joaquin River Basins, except 
as otherwise required by federal law for fields that are considered to be waters of the United States. Further, agricultural inputs legally applied 
to fields used for the cultivation of rice (including wild rice) shall not constitute a discharge of waste to a water of the state.  Agricultural inputs 
that migrate to a surface water or groundwater may be considered a discharge of waste and are subject to waste discharge requirements or 
waivers of such requirements pursuant to the Water Board’s authority to issue or waive waste discharge requirements or take other actions as 
applicable.  
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IV. Procedures for Regulation of Discharges of Dredged or Fill Material to 97 
Waters of the State98 

The purpose of this section is to establish application procedures for discharges of dredged or fill 99 
material to waters of the state, which includes both waters of the U.S. and non-federal waters of the 100 
state.  This section supplements existing state requirements for discharges of dredged or fill material to 101 
waters of the U.S.6  These Procedures include Appendix A, which contains relevant portions of the 102 
U.S.  EPA's Section 404(b)(1) “Guidelines for Specification of Disposal Sites for Dredge or Fill103 
Material”7 (Guidelines), with minor modifications to make them applicable to the state dredged or fill 104 
program (hereafter State Supplemental Dredge or Fill Guidelines).8  This section applies to all 105 
applications for discharges of dredged or fill material to waters of the state submitted after [insert date 106 
that is nine months after approval by the Office of Administrative Law].9  The Procedures do not apply 107 
to applications that are submitted prior to [insert date that is nine months after approval by the Office of 108 
Administrative Law]. 109 
Unless excluded by section IV.D, applicants must file an application with the Water Boards for any 110 
activity that could result in the discharge of dredged or fill material to waters of the state in accordance 111 
with California Code of Regulations, title 23, section 3855.10  This application requirement applies to 112 
new discharges, proposed material changes in the character, location, or volume of existing 113 
discharges, and upon renewal of existing Orders for existing discharges.  The permitting authority may 114 
amend an existing Order solely for the purpose of extending the expiration date without requiring a new 115 
application. 116 
The applicant may consult with the Water Boards to determine whether a project could result in a 117 
discharge of dredged or fill material to waters of the state and/or discuss submittals that would meet the 118 
application requirements listed below.  Discharges of dredged or fill material or other waste material to 119 

6 California Code of Regulations, title 23, sections 3830-3869 (state’s Clean Water Act (CWA) section 401 (33 USC § 1341) water quality 
certification program) 
7 40 C.F.R. § 230. 

8 The State Supplemental Dredge or Fill Guidelines are included as Appendix A.  Because the State Supplemental Dredge or Fill Guidelines 
are derived directly from the U.S. EPA’s 404(b)(1) Guidelines, it uses slightly different terms than terms used in sections I through V of these 
Procedures.  The State Supplemental Dredge or Fill Guidelines will be applied in a manner consistent with sections I through V of these 
Procedures.   
9 In cases where the applicant is a state agency and is acting as the CEQA lead agency for one or more projects otherwise subject to this 
section, and that state agency is a party to an existing written agreement (e.g., memorandum of understanding) with the State Water Board 
that sets out alternative procedures and requirements regarding the submission, review, or approval of project applications, the permitting 
authority shall apply the terms and conditions of the agreement in lieu of the terms and conditions of this section.  After adoption of these 
Procedures, the State Water Board may also enter into such written agreements after consideration at a public meeting; such an agreement 
may include, for example, early consultation regarding potential project applications, early identification and analysis of project alternatives and 
mitigation measures, and dispute resolution.  Any written agreements, whether existing or entered into after the adoption of these Procedures, 
may be amended in writing at any time by joint agreement of the parties, and such amended agreements shall govern in lieu of the terms and 
conditions of this section.  All other applicable laws, including requirements for public notice and comment, apply to the permitting authorities’ 
approval of projects under such an agreement.  
10 Note that California Code of Regulations, title 23, section 3855 applies only to individual water quality certifications, but these Procedures 
extend the application of section 3855 to individual waste discharge requirements for discharges of dredged or fill material to waters of the 
state and waivers thereof.   
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areas that are not waters of the state, but that could affect the quality of waters of the state, may be 120 
addressed under other Water Board regulatory programs. 121 

A. Project Application Submittal for Individual Orders122 

The requirements set forth in sections IV.A and IV.B apply only to individual orders. Applicants must 123 
submit the items listed in subsection 1 to the permitting authority.  In addition, applicants shall consult 124 
with the permitting authority about the items listed in subsection 2.  Within 30 days of receiving the 125 
items listed in subsection 1, the permitting authority may require the applicant to submit one or more of 126 
the items in subsection 2 for a complete application.  Applicants are encouraged to consult with the 127 
permitting authority to determine the appropriate level of detail for the items in subsections 1 (and 2, if 128 
applicable). Within 30 days of receiving all of the required items, the permitting authority shall determine 129 
whether the application is complete and notify the applicant accordingly.  If the applicant’s federal 130 
license or permit application includes any of the information required in subsections 1 or 2 below, the 131 
applicant may submit the federal application materials to satisfy the corresponding state application 132 
information.  If federal application materials are submitted as part of the state application, the applicant 133 
shall indicate where the corresponding state application information can be found in the federal 134 
application materials. 135 
1. Items Required for a Complete Application136 

All items listed in California Code of Regulations, title 23, section 3856 “Contents of a Complete 137 
Application.”11  138 
If the Corps requires an aquatic resource delineation report, a copy of the report verified by the 139 
Corps. 140 
A delineation of any waters that are not delineated in an aquatic resource delineation report 141 
verified by the Corps.  If such waters include wetlands, the wetlands must be delineated as 142 
described in section III.  143 
The dates upon which the overall project activity will begin and end, and, if known, the date(s) 144 
upon which the discharge(s) will take place. 145 
Map(s) with a scale of at least 1:24000 (1” = 2000’) and of sufficient detail to accurately show 146 
(1) the boundaries of the lands owned or to be utilized by the applicant in carrying out the147 
proposed activity, including the grading limits, proposed land uses, and the location, dimensions148 
and type of any structures erected (if known) or to be erected and (2) all aquatic resources that149 
may qualify as waters of the state, within the boundaries of the project, and all aquatic150 
resources that may qualify as waters of the state outside of the boundary of the project that151 
could be impacted by the project.  A map verified by the Corps may satisfy this requirement if it152 
includes all potential waters of the state.  The permitting authority may require that the map(s)153 
be submitted in electronic format (e.g., GIS shapefiles).154 
A description of the waters proposed to be impacted by the dredge or fill activity. The 155 
description should include the beneficial uses as listed in the applicable water quality control 156 
plan; a description of the activity at each individual discharge or dredge location; quantity of 157 
impacts to waters proposed to receive a discharge of dredged or fill material at each location 158 
rounded to at least the nearest one-hundredth (0.01) of an acre, nearest linear foot, and quantity 159 

11 Note that California Code of Regulations, title 23, section 3856 applies only to individual water quality certifications, but these Procedures 
extend the application of section 3856 to individual waste discharge requirements for discharges of dredged or fill material to waters of the 
state and waivers thereof.   
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of impacts to waters proposed to be dredged at each dredging location to the nearest cubic yard 160 
(as applicable); assessment of potential direct and indirect impacts resulting from the discharge 161 
or dredging activity and potential mitigation measures for those potential impacts, identification 162 
of existing water quality impairment(s); the source of water quality impairment(s), if known; and 163 
the presence of rare, threatened or endangered species12 habitat. 164 
An alternatives analysis,13 unless any of the following exemptions apply.  The exemption from 165 
the alternatives analysis requirement does not preclude a permitting authority from requiring the 166 
applicant to demonstrate in its application that the project complies with section IV.B.1.a. 167 
i. The project includes discharges to waters of the state outside of federal jurisdiction, but the168 

entire project would meet the terms and conditions of one or more Water Board-certified169 
Corps’ General Permits, including any Corps District’s regional terms and conditions, if all170 
discharges were to waters of the U.S.  The permitting authority will verify that the entire171 
project would meet the terms and conditions of the Corps’ General Permit(s) if all172 
discharges, including discharges to waters of the state outside of federal jurisdiction, were173 
to waters of the U.S. based on information supplied by the applicant.174 

ii. The project includes only discharges to waters of the U.S. and meets the terms and175 
conditions for coverage under an uncertified Corps’ General Permit, including any Corps176 
District’s regional terms and conditions.  This exemption does not apply if the discharge of177 
dredged or fill material will directly impact:178 

a) more than two-tenths (0.2) of an acre or 300 linear feet of waters of the state;179 

b) rare, threatened, or endangered species habitat in waters of the state;180 

c) wetlands or eel grass beds; or181 

d) Outstanding National Resource Waters or Areas of Special Biological182 
Significance.183 

iii. The project would be conducted in accordance with a watershed plan that has been184 
approved for use by the permitting authority and analyzed in an environmental document185 
that includes a sufficient alternatives analysis, monitoring provisions, and guidance on186 
compensatory mitigation opportunities.187 

iv. The project is an Ecological Restoration and Enhancement Project.188 
v. The project has no permanent impacts to aquatic resources and no impacts to rare,189 

threatened or endangered species habitat in waters of the state, wetlands or eel grass190 
beds, Outstanding National Resource Waters or Areas of Special Biological Significance,191 

12  “Rare, threatened, or endangered species” as used in the Procedures refers to plant and animal species listed as rare, threatened, or 
endangered pursuant to the California Endangered Species Act of 1984 (Fish & Game Code, § 2050 et seq.), the Native Plant Protection Act 
of 1977 (Fish & Game Code, § 1900 et seq.), or the Federal Endangered Species Act of 1973 (16 U.S.C. § 1531 et seq.). 
13 “Alternatives analysis” as used in these Procedures refer to the analysis required by section IV.A.1.h and is a means to comply with the 
State Supplemental Dredge or Fill Guidelines, section 230.10(a).  An alternatives analysis also may be required in order to comply with other 
statutory or regulatory requirements, such as CEQA or a Regional Board water quality control plan discharge prohibition.  The exemptions and 
the tiers set forth below do not affect any alternatives analysis conducted pursuant to another statutory or regulatory requirement.  To the 
extent that the permitting authority is acting as the lead agency under CEQA, it may be necessary for the permitting authority to conduct 
further analysis to comply with CEQA. 
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and all implementation actions in the restoration plan can reasonably be concluded within 192 
one year.  193 

If none of the above exemptions apply, the applicant must submit an alternatives analysis 194 
consistent with the requirements of section 230.10 of the State Supplemental Dredge or Fill 195 
Guidelines that allows the permitting authority to determine whether the proposed project is the 196 
Least Environmentally Damaging Practicable Alternative (LEDPA).  If the applicant submitted 197 
information to the Corps to support an alternatives analysis, the applicant shall provide that 198 
information to the permitting authority.  Such information may satisfy some or all of the following 199 
requirements in accordance with section IV.B.3.  Alternatives analyses shall be completed in 200 
accordance with the following tiers.  The level of effort required for an alternatives analysis 201 
within each of the three tiers shall be commensurate with the significance of the impacts 202 
resulting from the discharge.14   203 
i. Tier 3 projects include any discharge of dredged or fill material that directly impacts more204 

than two-tenths (0.2) of an acre or 300 linear feet of waters of the state, rare, threatened or205 
endangered species habitat in waters of the state, wetlands or eel grass beds, or206 
Outstanding National Resource Waters or Areas of Special Biological Significance, and is207 
not a project that inherently cannot be located at an alternate location.  Tier 3 projects shall208 
provide an analysis of off-site and on-site alternatives.209 

ii. Tier 2 projects include any discharge of dredged or fill material that directly impacts more210 
than one tenth (0.1) and less than or equal to two tenths (0.2) of an acre or more than 100211 
and less than or equal to 300 linear feet of waters of the state unless it meets the criteria212 
for a Tier 3 project, or any project that inherently cannot be located at an alternate location213 
(unless it meets the size requirements set forth in Tier 1).  Tier 2 projects shall provide an214 
analysis of only on-site alternatives. For routine operation and maintenance of existing215 
facilities, analysis of on-site alternatives is limited to operation and maintenance216 
alternatives for the facility.217 

iii. Tier 1 projects include any discharge of dredged or fill material that directly impacts less218 
than or equal to one tenth (0.1) of an acre or less than or equal to 100 linear feet of waters219 
of the state, unless it meets the criteria for a Tier 3 project.  Tier 1 projects shall provide a220 
description of any steps that have been or will be taken to avoid and minimize loss of, or221 
significant adverse impacts to, beneficial uses of waters of the state.222 

2. Additional Information Required for a Complete Application223 
If required by the permitting authority on a case-by-case basis, supplemental field data from the 224 
wet season to substantiate dry season delineations, as is consistent with the 1987 Manual and 225 
Supplements.    226 
If compensatory mitigation is required by the permitting authority, on a case-by-case basis, a 227 
draft compensatory mitigation plan developed using a watershed approach containing the items 228 
listed below.  Compensatory mitigation plans are not required for Ecological Restoration and 229 
Enhancement Projects.  For permittees who intend to fulfill their compensatory mitigation 230 

14 As used below, “impacts” include both permanent and temporary impacts.  
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obligations by securing credits from approved mitigation banks or in-lieu fee programs, their 231 
mitigation plans need include only items i, ii, and iii, as described below, as well as information 232 
required in the State Supplemental Dredge or Fill Guidelines, section 230.94 (c)(5) and (c)(6), 233 
and the name of the specific mitigation bank or in-lieu fee program proposed to be used. 234 
Draft compensatory mitigation plans shall comport with the State Supplemental Dredge or Fill 235 
Guidelines, Subpart J, and include the items listed below.   236 

i. A watershed profile for the project evaluation area for both the proposed dredged or fill237 
project and the proposed compensatory mitigation project.238 

ii. An assessment of the overall condition of aquatic resources proposed to be impacted by239 
the project and their likely stressors, using an assessment method approved by the240 
permitting authority.241 

iii. A description of how the project impacts and compensatory mitigation would not cause a242 
net loss of the overall abundance, diversity, and condition of aquatic resources, based on243 
the watershed profile.  If the compensatory mitigation is located in the same watershed as244 
the project, no net loss will be determined on a watershed basis.  If the compensatory245 
mitigation and project impacts are located in multiple watersheds, no net loss will be246 
determined considering all affected watersheds collectively.  The level of detail in the plan247 
shall be sufficient to accurately evaluate whether compensatory mitigation offsets the248 
adverse impacts attributed to a project.249 

iv. Preliminary information about ecological performance standards, monitoring, and long-term250 
protection and management, as described in the State Supplemental Dredge or Fill251 
Guidelines.252 

v. A timetable for implementing the compensatory mitigation plan.253 
vi. If the compensatory mitigation plan includes buffers, design criteria and monitoring254 

requirements for those buffers.255 
vii. If the compensatory mitigation involves restoration or establishment as the form of256 

mitigation, applicants shall notify, as applicable, state and federal land management257 
agencies, airport land use commission, fire control districts, flood control districts, local258 
mosquito-vector control district(s), and any other interested local entities prior to initial site259 
selection.  These entities should be notified as early as possible during the initial260 
compensatory mitigation project design stage.261 

viii. If required by the permitting authority, an assessment of reasonably foreseeable impacts to262 
the compensatory mitigation associated with climate change, and any measures to avoid263 
or minimize those potential impacts.264 

If required by the permitting authority on a case-by-case basis, if project activities include in-265 
water work or water diversions, a proposed water quality monitoring plan to monitor compliance 266 
with water quality objectives of the applicable water quality control plan.  At a minimum, the plan 267 
should include type and frequency of sampling for each applicable parameter.   268 
In all cases where temporary impacts are proposed, a draft restoration plan that outlines design, 269 
implementation, assessment, and maintenance for restoring areas of temporary impact to pre-270 
project conditions.  The design components shall include the objectives of the restoration plan; 271 
grading plan of disturbed areas to pre-project contours; a planting palette with plant species 272 
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native to the area; seed collection locations; and an invasive species management plan.  The 273 
implementation component shall include all proposed actions to implement the plan (e.g., re-274 
contouring, initial planting, site stabilization, removal of temporary structures) and a schedule for 275 
completing those actions.  The maintenance and assessment components shall include a 276 
description of performance standards used to evaluate attainment of objectives; the timeframe 277 
for determining attainment of performance standards; and maintenance requirements (e.g., 278 
watering, weeding, replanting and invasive species control).  If temporary impacts are proposed 279 
to be restored through passive restoration, the draft restoration plan shall include an explanation 280 
of how passive restoration will restore the area to pre-project conditions, assessment 281 
components, and an estimated date for expected restoration.  The level of detail in the 282 
restoration plan shall be sufficient to accurately evaluate whether the restoration addresses the 283 
adverse temporary impacts attributed to a project.  The applicant shall submit a final restoration 284 
plan that describes the restoration of all temporarily disturbed areas to pre-project conditions, 285 
consistent with section IV.B.4. 286 
For Ecological Restoration and Enhancement Projects, a restoration plan for temporary impacts 287 
provided as part of the binding stream or wetland enhancement or restoration agreement or 288 
wetland establishment agreement may satisfy this requirement.  289 

 For all Ecological Restoration and Enhancement Projects, a draft assessment plan including the 290 
following: project objectives; description of performance standards used to evaluate attainment 291 
of objectives; protocols for condition assessment; the timeframe and responsible party for 292 
performing condition assessment; and assessment schedule.  A draft assessment plan shall 293 
provide for at least one assessment of the overall condition of aquatic resources and their likely 294 
stressors, using an appropriate assessment method approved by the permitting authority, prior 295 
to restoration and/or enhancement and two years following restoration and/or enhancement to 296 
determine success of the restoration and/or enhancement.  An assessment plan approved by a 297 
federal or state resource agency, or a local agency with the primary function of managing land 298 
or water for wetland habitat purposes in accordance with a binding stream or wetland 299 
enhancement agreement, restoration agreement, or establishment agreement, will satisfy these 300 
requirements. An assessment plan approved by a non-governmental conservation organization 301 
or a state or federal agency that is statutorily tasked with natural resource management may 302 
satisfy some or all of these requirements.  303 

B. Permitting Authority Review and Approval of Applications for Individual Orders 304 

1. The permitting authority will evaluate the potential impacts on the aquatic environment from the 305 
proposed project and determine whether the proposed project complies with these Procedures.  306 
The permitting authority has the discretion to approve a project only if the applicant has 307 
demonstrated the following:  308 

 A sequence of actions has been taken to first avoid, then to minimize, and lastly compensate for 309 
adverse impacts that cannot be practicably avoided or minimized to waters of the state;  310 

 The potential impacts will not contribute to a net loss of the overall abundance, diversity, and 311 
condition of aquatic resources in a watershed (or multiple watersheds when compensatory 312 
mitigation is permitted in another watershed as set forth in section IV.B.5(d));  313 

 The discharge of dredged or fill material will not violate water quality standards and will be 314 
consistent with all applicable water quality control plans and policies for water quality control; 315 
and  316 

 The discharge of dredged or fill material will not cause or contribute to significant degradation of 317 
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the waters of the state.   318 
2. The permitting authority shall rely on any final aquatic resource report verified by the Corps to 319 

determine boundaries of waters of the U.S.  For all other wetland area delineations, the permitting 320 
authority shall review and approve delineations that are performed using the methods described in 321 
section III.  322 

3. Alternatives Analysis Review Requirements:  323 
 The purpose of the alternatives analysis is to identify the LEDPA.  The permitting authority will 324 

be responsible for determining the sufficiency of an alternatives analysis except as described in 325 
3(b) below.  In all cases, the alternatives analysis must establish that the proposed project 326 
alternative is the LEDPA in light of all potential direct, secondary (indirect), and cumulative 327 
impacts on the physical, chemical, and biological elements of the aquatic ecosystem.   328 

 Discharges to waters of the U.S.   329 
In reviewing and approving the alternatives analysis for discharges of dredged or fill material 330 
that impact waters of the U.S., the permitting authority shall defer to the Corps’ determinations 331 
on the adequacy of the alternatives analysis, or rely on a draft alternatives analysis if no final 332 
determination has been made, unless the Executive Officer or Executive Director determines 333 
that (1) the permitting authority was not provided an adequate opportunity to collaborate in the 334 
development of the  alternatives analysis, (2) the alternatives analysis does not adequately 335 
address aquatic resource issues identified in writing by the Executive Officer or Executive 336 
Director to the Corps  during the development of the alternatives analysis, or (3) the proposed 337 
project and all of the identified alternatives would not comply with water quality standards.   338 
If the project also includes discharges to waters of the state outside of federal jurisdiction, the 339 
permitting authority shall require the applicant to supplement the alternatives analysis to include 340 
waters of the state outside of federal jurisdiction unless the applicant has consulted with the 341 
permitting authority and the alternatives analysis addresses all issues identified by the 342 
permitting authority during the consultation process.  If an alternatives analysis is not required 343 
by the Corps for discharges of dredged or fill material to waters of the U.S., the permitting 344 
authority shall require an alternatives analysis for the entire project in accordance with the State 345 
Supplemental Dredge or Fill Guidelines, unless the project is exempt under section IV.A.1(g) 346 
above. 347 
The permitting authority shall not apply the presumption set forth in the State Supplemental 348 
Dredge or Fill Guidelines, section 230.10(a)(3) to any non-vegetated waters of the U.S. that the 349 
Corps does not classify as a special aquatic site (as defined in subpart E of U.S. EPA’s section 350 
404(b)(1) Guidelines).   351 

4. Prior to or concurrent with issuance of the Order, the permitting authority will approve the final 352 
restoration plan for temporary impacts.  Generally, the permitting authority will approve the final 353 
restoration plan when it issues the Order.  The permitting authority may approve the final restoration 354 
plan after it issues the Order. In such cases the permitting authority shall include as a condition of 355 
the Order that the applicant receive approval of the final restoration plan prior to initiating the 356 
temporary impacts and shall specify a process for approving the final restoration plan.     357 

5. Compensatory Mitigation  358 
 Compensatory mitigation, in accordance with the State Supplemental Dredge or Fill Guidelines, 359 

Subpart J, may be required to ensure that an activity complies with these Procedures.  360 
Consistent with section 230.93(a)(2) of the State Supplemental Guidelines, subject to the 361 
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permitting authority’s approval, compensatory mitigation may be performed using methods of 362 
restoration, enhancement, establishment, and in certain circumstances preservation.  363 
Restoration should generally be the first option considered because the likelihood of success is 364 
greater and the impacts to potentially ecologically important uplands are reduced compared to 365 
establishment, and the potential gains in terms of aquatic resource functions are greater, 366 
compared to enhancement and preservation.   367 

 Where feasible, the permitting authority will consult and coordinate with any other public 368 
agencies that have concurrent mitigation requirements in order to achieve multiple 369 
environmental benefits with a single mitigation project, thereby reducing the cost of compliance 370 
to the applicant.   371 

 Amount: The amount of compensatory mitigation will be determined on a project-by-project 372 
basis in accordance with State Supplemental Dredge or Fill Guidelines, section 230.93(f).  The 373 
permitting authority may take into account recent anthropogenic degradation to the aquatic 374 
resource and the potential and existing functions and conditions of the aquatic resource.  The 375 
permitting authority may reduce the amount of compensatory mitigation if buffer areas adjacent 376 
to the compensatory mitigation are also required to be maintained as part of the compensatory 377 
mitigation management plan.  The amount of compensatory mitigation required by the 378 
permitting authority will vary depending on which of the following strategies the applicant uses to 379 
locate the mitigation site within a watershed.   380 
Strategy 1: Applicant locates compensatory mitigation using a watershed approach based on a 381 
watershed profile developed from a watershed plan that: (1) has been approved for use by the 382 
permitting authority and analyzed in an environmental document, (2) includes monitoring 383 
provisions, and (3) includes guidance on compensatory mitigation opportunities.  384 
Strategy 2: Applicant locates compensatory mitigation using a watershed approach based on a 385 
watershed profile developed for a project evaluation area, and demonstrates that the mitigation 386 
project will contribute to the sustainability of watershed functions and the overall health of the 387 
watershed area’s aquatic resources. 388 
Generally, the amount of compensatory mitigation required under Strategy 1 will be less than 389 
the amount of compensatory mitigation required under Strategy 2 since the level of certainty 390 
that a compensatory mitigation project will meet its performance standards increases if the 391 
compensatory mitigation project complies with a watershed plan as described above.  Certainty 392 
increases when there is a corresponding increase in understanding of watershed conditions, 393 
which is increased when using a watershed plan as described above to determine 394 
compensatory mitigation requirements.   395 
A minimum of one-to-one mitigation ratio,15 measured as area or length, is required to 396 
compensate for wetland or stream losses when compensatory mitigation is required.  Subject to 397 
the permitting authority’s approval, the ratio may be satisfied using any of the methods identified 398 
in section IV.B.5(a).  A higher overall mitigation ratio shall be used where necessary to ensure 399 
replacement of lost aquatic resource functions, as described in the State Supplemental Dredge 400 
or Fill Guidelines, section 230.93(f).  Where temporary impacts will be restored to pre-project 401 
conditions, the permitting authority may require compensatory mitigation for temporal loss from 402 
the temporary impacts.   403 

                                                
15 For temporary impacts, the minimum one-to-one mitigation ratio for wetland or stream losses is not applicable for temporal losses for 
impacts that are fully restored to pre-project conditions.  
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 Type and Location: The permitting authority will evaluate the applicant’s proposed mitigation 404 
type and location based on the applicant’s use of a watershed approach based on a watershed 405 
profile.  The permitting authority will determine the appropriate type and location of 406 
compensatory mitigation based on watershed conditions, impact size, location and spacing, 407 
aquatic resource values, relevant watershed plans, and other considerations. 408 
In general, the required compensatory mitigation should be located within the same watershed 409 
as the impact site, but the permitting authority may approve compensatory mitigation in a 410 
different watershed.  For example, if a proposed project may affect more than one watershed, 411 
then the permitting authority may determine that locating all required project mitigation in one 412 
area is ecologically preferable to requiring mitigation within each watershed.   413 

 Final Compensatory Mitigation Plan: The permitting authority will review and approve the final 414 
compensatory mitigation plan submitted by the applicant to ensure mitigation comports with the 415 
State Supplemental Dredge or Fill Guidelines, Water Code requirements, applicable water 416 
quality standards, and other appropriate requirements of state law.  The level of detail in the 417 
final plan shall be sufficient to accurately evaluate whether compensatory mitigation offsets the 418 
adverse impacts attributed to a project considering the overall size and scope of impact.  The 419 
compensatory mitigation plan shall be sufficient to provide the permitting authority with a 420 
reasonable assurance that replacement of the full range of lost aquatic resource(s) and/or 421 
functions will be provided in perpetuity.   422 
Generally, the permitting authority will approve the final compensatory mitigation plan when it 423 
issues the Order.  Where compliant with CEQA, the permitting authority may approve the final 424 
compensatory mitigation plan after it issues the Order. In such cases the permitting authority 425 
shall include as a condition of the Order that the applicant receive approval of the final mitigation 426 
plan prior to discharging dredged or fill material to waters of the state and shall specify a 427 
process for approving the final mitigation plan.   428 

 Financial Security:  Where deemed necessary by the permitting authority, provision of a 429 
financial security (e.g., letter of credit or performance bond) shall be a condition of the Order.  In 430 
this case, the permitting authority will approve the financial security to ensure compliance with 431 
compensatory mitigation plan requirements.  The financial security shall be in a form consistent 432 
with the California Constitution and state law. 433 

 Term of Mitigation Obligation: The permitting authority may specify in the Order the conditions 434 
that must be met in order for the permitting authority to release the permittee from the mitigation 435 
obligation, including compensatory mitigation performance standards and long-term 436 
management funding obligations.   437 

6. The permitting authority shall provide public notice in accordance with Water Code section 13167.5 438 
for waste discharge requirements.  The permitting authority shall provide public notice of an 439 
application for water quality certification in accordance with California Code of Regulations, title 23, 440 
section 3858.  If the permitting authority receives comments on the application or there is 441 
substantial public interest in the project, the permitting authority shall also provide public notice of 442 
the draft Order, or draft amendment of the Order, unless circumstances warrant otherwise.   443 

7. The permitting authority will review and approve the final monitoring and reporting requirements for 444 
all projects.  Monitoring and reporting may be required to demonstrate compliance with the terms of 445 
the Order.   446 

C. General Orders 447 
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Discharges of dredged or fill material to waters of the state that are regulated under a general order are 448 
not subject to the requirements set forth in sections IV.A and IV.B. Applicants applying to enroll under a 449 
general order shall follow the instructions specified in the general order for obtaining coverage.   450 
The permitting authority may issue general orders for specific classes of dredged or fill discharge 451 
activities that are similar; involve the same or similar types of discharges and possible adverse impacts 452 
requiring the same or similar conditions or limitations in order to alleviate potential adverse impacts to 453 
water quality; and are determined by the permitting authority to more appropriately be regulated under 454 
a general order rather than under an individual Order.   455 
General orders shall be reviewed, noticed, and issued in accordance with the applicable requirements 456 
of division 7 of the Water Code and the California Code of Regulations, division 3 of title 23.   457 

D. Activities and Areas Excluded from the Application Procedures for Regulation of 458 
Discharges of Dredged or Fill Material to Waters of the State  459 

The application procedures specified in sections IV.A and IV.B do not apply to proposed discharges of 460 
dredged or fill material to waters of the state from the following activities16 or to the following areas.  461 
These exclusions do not, however, affect the Water Board’s authority to issue or waive waste discharge 462 
requirements (WDRs) or take other actions for the following activities or areas to the extent authorized 463 
by the Water Code.    464 
1. Activities excluded from application procedures in sections IV.A and IV.B:  465 

 Activities that are exempt under CWA section 404(f) (33 USC § 1344(f)).17  The permitting 466 
authority shall use 33 CFR 323.4 (1986) and 40 CFR 232.3 (1988) to determine whether certain 467 
activities are exempt under CWA section 404(f).  These regulations are hereby incorporated by 468 
reference and shall apply to all waters of the state.  Consistent with CWA section 404(f)(2) and 469 
40 CFR section 232.3, any discharge of dredged or fill material to a water of the state incidental 470 
to any of these activities is not exempt under CWA section 404(f) and shall be subject to the 471 
application procedures set forth in sections IV.A and IV.B, if (1) the purpose of the activity is 472 
bringing a water of the state into a use to which it was not previously subject, where the flow or 473 
circulation of water of the state may be impaired or the reach of such waters be reduced, or (2) 474 
the discharge contains any toxic pollutant listed in CWA section 307.   475 

 Suction dredge mining activities for mineral recovery regulated under CWA section 402.   476 
 Routine and emergency operation and maintenance activities conducted by public agencies, 477 

water utilities, or special districts that result in discharge of dredged or fill material to artificial, 478 
existing waters of the state: 479 

i. currently used and maintained primarily for one or more of the purposes listed in section 480 
II.3.d. (ii), (iii), (iv), (x), or (xi); or  481 

ii. for the purpose of preserving the line, grade, volumetric or flow capacity within the 482 
existing footprint of a flood control or stormwater conveyance facility.  483 

This exclusion does not relieve public agencies, water utilities or special districts of their 484 

                                                
16 Note that not all activities identified in this section necessarily result in discharges of dredged or fill material to waters of the state.   

17 Unless otherwise specified, all federal statutes and regulations that are incorporated by reference into these Procedures are the versions of 
those federal statutes and regulations that are in effect as of April 2, 2019. 
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obligation to submit an application for a water quality certification consistent with California 485 
Code of Regulations, title 23, section 3856 or waste discharge requirements consistent with 486 
Water Code section 13260, whichever is applicable, to the permitting authority for these 487 
activities; or their responsibility to avoid and minimize adverse impacts to aquatic resources and 488 
beneficial uses from these activities.  The permitting authority has full discretion to determine 489 
whether an activity described above qualifies for this exclusion based on the application 490 
submitted and other relevant information.  If the permitting authority determines that an activity 491 
qualifies for this exclusion, the permitting authority retains full authority and discretion under the 492 
Porter-Cologne Water Quality Control Act to determine how to regulate the discharge of 493 
dredged or fill material.  Where a permitting authority has already determined it appropriate to 494 
regulate these types of activities in specific instances, this exclusion in no way disturbs or limits 495 
the permitting authority’s current regulation of these types of activities.  This exclusion does not 496 
apply to the discharge of dredged or fill material to a water of the state approved by an agency 497 
as compensatory mitigation.  498 

 Routine operation and maintenance activities that result in discharge of dredged or fill material 499 
to artificially-created waters currently used and maintained primarily for one or more of the 500 
purposes listed in section II.3.d. (i), (ii), (iii), (vi), (vii), (x), or (xi).  This exclusion does not apply 501 
to the discharge of dredged or fill material to (a) a water of the U.S., (b) a water specifically 502 
identified in a water quality control plan, (c) a water created by modification of a water of the 503 
state, or (d) a water approved by an agency as compensatory mitigation. 504 

2. Areas excluded from application procedures in sections IV.A and IV.B: 505 
a. Wetland areas that qualify as prior converted cropland (PCC) within the meaning of 33 CFR 506 

section 328.3(b)(2). The applicant may establish that the area is PCC by providing relevant 507 
documentary evidence that the area qualifies as PCC and has not been abandoned due to five 508 
consecutive years of non-use for agricultural purposes, or by providing a current PCC 509 
certification by the Natural Resources Conservation Service, the Corps, or the U.S. EPA to the 510 
permitting authority.  511 

b. Wetlands that are, or have been, in rice cultivation (including wild rice) within the last five years 512 
as of April 2, 2019 and have not been abandoned due to five consecutive years of non-use in 513 
rice production. 514 

c. The following features used for agricultural purposes:  515 
i. Ditches with ephemeral flow that are not a relocated water of the state or excavated in a 516 

water of the state;  517 
ii. Ditches with intermittent flow that are not a relocated water of the state or excavated in a 518 

water of the state, or that do not drain wetlands other than any wetlands described in 519 
sections (iv) or (v); 520 

iii. Ditches that do not flow, either directly or through another water, into another water of 521 
the state; 522 

iv. Artificially irrigated areas that would revert to dry land should application of waters to that 523 
area cease; or 524 
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v. Artificial, constructed lakes and ponds created in dry land such as farm and stock 525 
watering ponds, irrigation ponds, and settling basins.  526 

The exclusions in section IV.D.2 do not apply to discharges of dredged or fill material that convert 527 
wetland areas to a non-agricultural use.   528 

For requests for approvals from the Division of Water Rights for activities associated with (1) an 529 
appropriation of water subject to Part 2 (commencing with section 1200) of Division 2 of the Water 530 
Code, (2) a hydroelectric facility where the proposed activity requires a Federal Energy Regulatory 531 
Commission (FERC) license or amendment to a FERC license, or (3) any other diversion of water for 532 
beneficial use where approval by the Division of Water Rights is required, the Division of Water Rights 533 
will inform the applicant whether the application procedures in sections IV.A and IV.B will apply to the 534 
application.   535 

V. Definitions 536 

The following definitions apply to these Procedures, including the State Supplemental Dredge or Fill 537 
Guidelines.  Unless otherwise indicated, any term that is not defined in these Procedures shall have the 538 
same meaning as defined in Water Code section 13050, and title 23, section 3831 of the California 539 
Code of Regulations.   540 
Abundance means an estimate of the amount of aquatic resources by type in a watershed area, and 541 
what types of aquatic resources are most and least prevalent. 542 
Active Surface Mining means operations that, in accordance with Division 2, Chapter 9 of the Surface 543 
Mining and Reclamation Act of 1975, have an approved reclamation plan, and for which reclamation 544 
has not been certified as complete by the local lead agency with the concurrence of the Department of 545 
Conservation. 546 
Alternatives Analysis is the process of analyzing project alternatives, including the proposed project, 547 
to determine the alternative that is the least environmentally damaging practicable alternative (LEDPA).   548 
Application means a written request, including a report of waste discharge or request for water quality 549 
certification, for authorization of any activity that may result in the discharge of dredged or fill material 550 
and is subject to these Procedures.   551 
Discharge of Dredged or Fill Material shall have the same meanings as they are used in the federal 552 
Clean Water Act and 40 CFR section 232.2, but (1) shall include discharges to waters of the state that 553 
are not waters of the U.S. and (2) any demonstrations described in 40 CFR section 232.2(3)(i) shall be 554 
made to the permitting authority instead of the Corps or U.S. EPA. Placement of dredged or fill material 555 
in a manner that could not affect the quality of waters of the state is not considered a discharge of 556 
dredged or fill material. 557 

Diversity means the relative proportion of aquatic resource types, classification, connectivity, and 558 
spatial distribution in a watershed area.   559 

Ecological Restoration and Enhancement Project means the project is voluntarily undertaken for the 560 
purpose of assisting or controlling the recovery of an aquatic ecosystem that has been degraded, 561 
damaged or destroyed to restore some measure of its natural condition and to enhance the beneficial 562 
uses, including potential beneficial uses of water.   563 

Such projects are undertaken:  564 
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1) in accordance with the terms and conditions of a binding stream or wetland enhancement or 565 
restoration agreement, or a wetland establishment agreement, between the real property 566 
interest owner or the entity conducting the habitat restoration or enhancement work and: 567 

a. a federal or state resource agency, including, but not limited to, the U.S. Fish and 568 
Wildlife Service, Natural Resources Conservation Service, Farm Service Agency, 569 
National Marine Fisheries Service, National Oceanic and Atmospheric Administration, 570 
U.S. Forest Service, U.S. Bureau of Land Management, California Department of Fish 571 
and Wildlife, California Wildlife Conservation Board, California Coastal Conservancy or 572 
the Delta Conservancy; 573 

b. a local agency with the primary function of managing land or water for wetland habitat 574 
purposes; or  575 

c. a non-governmental conservation organization; or 576 

2) by a state or federal agency that is statutorily tasked with natural resource management.   577 

These projects do not include the conversion of a stream or natural wetland to uplands or stream 578 
channelization.  It is recognized that Ecological Restoration and Enhancement Projects may require 579 
ongoing maintenance or management to maximize fish, wildlife, habitat, or other ecological benefits, or 580 
filling gullied stream channels and similar rehabilitative activities to re-establish stream and meadow 581 
hydrology.  Changes in wetland plant communities that occur when wetland hydrology is more fully 582 
restored during rehabilitation activities are not considered a conversion to another aquatic habitat type.  583 
These projects also do not include actions required under a Water Board Order for mitigation, actions to 584 
service required mitigation, or actions undertaken for the primary purpose of land development.  585 

Environmental Document means a document prepared for compliance with the California 586 
Environmental Quality Act (CEQA) or the National Environmental Policy Act (NEPA). 587 

Hydrophyte means any macrophyte that grows in water or on a substrate that is at least periodically 588 
deficient in oxygen as a result of excessive water content; plants typically found in wet habitats.   589 

LEDPA means the least environmentally damaging practicable alternative.  The determination of 590 
practicable alternatives shall be consistent with the State Supplemental Dredge or Fill Guidelines, 591 
section 230.10(a). 592 

Normal Circumstances is the soil and hydrologic conditions that are normally present, without regard 593 
to whether the vegetation has been removed.  The determination of whether normal circumstances 594 
exist in a disturbed area involves an evaluation of the extent and relative permanence of the physical 595 
alteration of wetland hydrology and hydrophytic vegetation, and consideration of the purpose and cause 596 
of the physical alterations to hydrology and vegetation.   597 

Order means waste discharge requirements, waivers of waste discharge requirements, or water quality 598 
certification.   599 

Permitting Authority means the entity or person issuing the Order (i.e., the applicable Water Board, 600 
Executive Director or Executive Officer, or his or her designee). 601 

Project means the whole of an action that includes a discharge of dredged or fill material to waters of 602 
the state.  603 

Project Evaluation Area means an area that includes the project impact site, and/or the compensatory 604 
mitigation site, and is sufficiently large to evaluate the effects of the project and/or the compensatory 605 
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mitigation on the abundance, diversity, and condition of aquatic resources in an ecologically meaningful 606 
unit of the watershed.  The size and location of the ecologically meaningful unit shall be based on a 607 
reasonable rationale.   608 

Water Boards mean any of the nine Regional Water Quality Control Boards, the State Water 609 
Resources Control Board, or all of them collectively.   610 

Watershed means a land area that drains to a common waterway, such as a stream, lake, estuary, 611 
wetland, or ultimately the ocean.   612 

Watershed Approach means an analytical process for evaluating the environmental effects of a 613 
proposed project and making decisions that support the sustainability or improvement of aquatic 614 
resources in a watershed.  The watershed approach recognizes that the abundance, diversity, and 615 
condition of aquatic resources in a watershed support beneficial uses.  Diversity of aquatic resources 616 
includes both the types of aquatic resources and the locations of those aquatic resources in a 617 
watershed.  Consideration is also given to understanding historic and potential aquatic resource 618 
conditions, past and projected aquatic resource impacts in the watershed, and terrestrial connections 619 
between aquatic resources.  The watershed approach can be used to evaluate avoidance and 620 
minimization of direct, secondary (indirect), and cumulative project impacts.  It also can be used in 621 
determining compensatory mitigation requirements.   622 

Watershed Plan means a document, or a set of documents, developed in consultation with relevant 623 
stakeholders, a specific goal of which is aquatic resource restoration, establishment, enhancement, and 624 
preservation within a watershed.  A watershed plan addresses aquatic resource conditions in the 625 
watershed, multiple stakeholder interests, and land uses.  Watershed plans should include information 626 
about implementing the watershed plan.  Watershed plans may also identify priority sites for aquatic 627 
resource restoration and protection.  Examples of watershed plans include special area management 628 
plans, advance identification programs, and wetland management plans.  The permitting authority may 629 
approve the use of other plans, including for example, Habitat Conservation Plans (HCPs), Natural 630 
Community Conservation Plans (NCCPs), or municipal stormwater permit watershed management 631 
programs as watershed plans, if they substantially meet the stated above.  Any NCCP approved by the 632 
California Department of Fish and Wildlife before December 31, 2020, and any regional HCP approved 633 
by the United States Fish and Wildlife Service before December 31, 2020, which includes biological 634 
goals for aquatic resources, shall be used by the permitting authority as a watershed plan for such 635 
aquatic resources, unless the permitting authority determines in writing that the HCP or NCCP does not 636 
substantially meet the definition of a watershed plan for such aquatic resources.  637 

Watershed Profile means a compilation of data or information on the abundance, diversity, and 638 
condition of aquatic resources in a project evaluation area.  The watershed profile shall include a map 639 
and a report characterizing the location, abundance and diversity of aquatic resources in the project 640 
evaluation area, assessing the condition of aquatic resources in the project evaluation area, and 641 
describing the environmental stress factors affecting that condition.   642 

The watershed profile shall include information sufficient to evaluate direct, secondary (indirect), and 643 
cumulative impacts of project and factors that may favor or hinder the success of compensatory 644 
mitigation projects and help define watershed goals.  It may include such things as current trends in 645 
habitat loss or conservation, cumulative impacts of past development activities, current development 646 
trends, the presence and need of sensitive species, and chronic environmental problems or site 647 
conditions such as flooding or poor water quality. 648 

The scope and detail of the watershed profile shall be commensurate with the magnitude of impact 649 
associated with the proposed project.  Information sources include online searches, maps, watershed 650 
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plans, and possibly some fieldwork if necessary.  In some cases, field data may need to be collected in 651 
the project evaluation area to confirm the reported condition.  Some or all of the information may be 652 
obtained from a watershed plan.  Watershed profiles for subsequent projects in a watershed can be 653 
used to track the cumulative effectiveness of the permitting authority’s decisions.  654 

Wetland Delineation means the application of a technical and procedural method to identify the 655 
boundary of a wetland area within a specified study site by identifying the presence or absence of 656 
wetland indicators at multiple points at the site and by establishing boundaries that group together sets 657 
of points that share the same status as wetland versus non-wetland.    658 
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Appendix A: State Supplemental Dredge or Fill Guidelines 659 

It is the intent of the Water Boards to be consistent with the U.S. EPA’s 404(b)(1) Guidelines where 660 
feasible.  Due to jurisdictional and procedural differences, some modifications to the U.S. EPA’s 661 
404(b)(1) Guidelines were necessary.  Generally, these changes or deletions were made to reduce 662 
redundancy (especially where sufficiently described elsewhere in these Procedures) and to account for 663 
other state requirements.  Note that the numbering scheme of the U.S. EPA’s 404(b)(1) Guidelines has 664 
been retained in these State Supplemental Dredge or Fill Guidelines for the benefit of practitioners who 665 
are familiar with the U.S. EPA’s 404(b)(1) Guidelines.  The State Supplemental Dredge or Fill 666 
Guidelines describe how the Water Boards will implement the U.S. EPA’s 404(b)(1) Guidelines under 667 
these Procedures.  The definitions contained herein apply to these Procedures, including the State 668 
Supplemental Dredge or Fill Guidelines.   669 

Subpart A – General   670 

§ 230.3 Definitions.   671 
For purposes of these Procedures, the following terms shall have the meanings indicated:  672 

(c) The terms aquatic environment and aquatic ecosystem mean waters of the state, including 673 
wetlands, that serve as habitat for interrelated and interacting communities and populations of 674 
plants and animals. 675 

(h) The term discharge point means the point within the disposal site at which the dredged or fill 676 
material is released. 677 

(i) The term disposal site means that portion of the “waters of the state” where the discharge of 678 
dredged or fill material is permitted and involves a bottom surface area and any overlying volume of 679 
water.  In the case of wetlands or ephemeral streams on which surface water is not present, the 680 
disposal site consists of the wetland or ephemeral stream surface area. 681 

(k) The term extraction site means the place from which the dredged or fill material proposed for 682 
discharge is to be removed.   683 

(n) The term permitting authority means as defined above in the main text of these Procedures.   684 

(q) The term practicable means available and capable of being done after taking into consideration 685 
cost, existing technology, and logistics in light of overall project purposes. 686 

(q1) Special aquatic sites means those sites identified in subpart E.  Special aquatic sites are 687 
geographic areas, large or small, possessing special ecological characteristics of productivity, 688 
habitat, wildlife protection, or other important and easily disrupted ecological values.  These areas 689 
are generally recognized as significantly influencing or positively contributing to the general overall 690 
environmental health or vitality of the entire ecosystem of a region.  (See § 230.10 (a)(3))  691 

§ 230.6 Adaptability  692 
(a) The manner in which these Guidelines are used depends on the physical, biological, and 693 
chemical nature of the proposed extraction site, the material to be discharged, and the candidate 694 
disposal site, including any other important components of the ecosystem being evaluated.  695 
Documentation to demonstrate knowledge about the extraction site, materials to be extracted, and 696 
the candidate disposal site is an essential component of guideline application.  These Guidelines 697 
allow evaluation and documentation for a variety of activities, ranging from those with large, 698 
complex impacts on the aquatic environment to those for which the impact is likely to be innocuous.  699 
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It is unlikely that the Guidelines will apply in their entirety to any one activity, no matter how 700 
complex.  It is anticipated that substantial numbers of applications will be for minor, routine activities 701 
that have little, if any, potential for significant degradation of the aquatic environment.  It generally is 702 
not intended or expected that extensive testing, evaluation or analysis will be needed to make 703 
findings of compliance in such routine cases. 704 
(b) The Guidelines user, including the agency or agencies responsible for implementing the 705 
Guidelines, must recognize the different levels of effort that should be associated with varying 706 
degrees of impact and require or prepare commensurate documentation.  The level of 707 
documentation should reflect the significance and complexity of the discharge activity. 708 
(c)  An essential part of the evaluation process involves making determinations as to the relevance 709 
of any portion(s) of the Guidelines and conducting further evaluation only as needed.  However, 710 
where portions of the Guidelines review procedure are “short form” evaluations, there still must be 711 
sufficient information (including consideration of both individual and cumulative impacts) to support 712 
the decision of whether to specify the site for disposal of dredged or fill material and to support the 713 
decision to curtail or abbreviate the evaluation process.  The presumption against the discharge in 714 
§ 230.10 applies to this decision-making. 715 

Subpart B – Compliance with Guidelines 716 

§ 230.10 Restrictions on Discharge  717 
(a) No discharge of dredged or fill material shall be permitted if there is a practicable alternative to 718 
the proposed discharge which would have less adverse impact on the aquatic ecosystem, so long 719 
as the alternative does not have other significant adverse environmental consequences.   720 

 (1) For the purpose of this requirement, practicable alternatives include, but are not limited to:  721 
 (i) Activities which do not involve a discharge of dredged or fill material to waters of the state 722 

or ocean waters;  723 
 (ii) Discharges of dredged or fill material at other locations in waters of the state or ocean 724 

waters;  725 
 (2) An alternative is practicable if it is available and capable of being done after taking into 726 

consideration cost, existing technology, and logistics in light of overall project purposes.  If it is 727 
otherwise a practicable alternative, an area not presently owned by the applicant which could 728 
reasonably be obtained, utilized, expanded or managed in order to fulfill the basic purpose of 729 
the proposed activity may be considered.   730 

 (3) Where activity associated with a discharge which is proposed for a special aquatic site (as 731 
defined in subpart E) does not require access or proximity to or siting within the special aquatic 732 
site in question to fulfill its basic purpose (i.e., is not “water dependent”), practicable alternatives 733 
that do not involve special aquatic sites are presumed to be available, unless clearly 734 
demonstrated otherwise.  In addition, where a discharge is proposed for a special aquatic site, 735 
all practicable alternatives to the proposed discharge which do not involve a discharge into a 736 
special aquatic site are presumed to have less adverse impact on the aquatic ecosystem, 737 
unless clearly demonstrated otherwise.   738 

(b) No discharge of dredged or fill material shall be permitted if it:  739 
 (1) Causes or contributes, after consideration of disposal site dilution and dispersion, to 740 

violations of any applicable State water quality standard;  741 
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 (2) Violates any applicable toxic effluent standard or prohibition under section 307 of the Clean 742 
Water Act;  743 

(c) No discharge of dredged or fill material shall be permitted which will cause or contribute to 744 
significant degradation of the waters of the state.  Under these Guidelines, effects contributing to 745 
significant degradation considered individually or collectively, include:  746 

(1) Significantly adverse effects of the discharge of pollutants on human health or welfare, 747 
including but not limited to effects on municipal water supplies, plankton, fish, shellfish, wildlife, 748 
and special aquatic sites;  749 
(2) Significantly adverse effects of the discharge of pollutants on life stages of aquatic life and 750 
other wildlife dependent on aquatic ecosystems, including the transfer, concentration, and 751 
spread of pollutants or their byproducts outside of the disposal site through biological, physical, 752 
and chemical processes.   753 
(3) Significantly adverse effects of the discharge of pollutants on aquatic ecosystem diversity, 754 
productivity, and stability.  Such effects may include, but are not limited to, loss of fish and 755 
wildlife habitat or loss of the capacity of a wetland to assimilate nutrients, purify water, or reduce 756 
wave energy; or 757 
(4) Significantly adverse effects of the discharge of pollutants on recreational, aesthetic, and 758 
economic values.   759 

(d) No discharge of dredged or fill material shall be permitted unless appropriate and practicable 760 
steps have been taken which will minimize potential adverse impacts of the discharge on the 761 
aquatic ecosystem.  Subpart H identifies such possible steps.   762 

Subpart E –Special Aquatic Sites 763 

§ 230.40 Sanctuaries and refuges 764 
(a) Sanctuaries and refuges consist of areas designated under State and Federal laws or local 765 
ordinances to be managed principally for the preservation and use of fish and wildlife resources.   766 
§ 230.41 Wetlands. 767 
(a)(1) Wetlands are as defined above in the main text of these Procedures. 768 
§ 230.42 Mud Flats. 769 
(a) Mud flats are broad flat areas along the sea coast and in coastal rivers to the head of tidal influence 770 
and inland lakes, ponds, and riverine systems.  When mud flats are inundated, wind and wave action 771 
may resuspend bottom sediments.  Coastal mud flats are exposed at extremely low tides and 772 
inundated at high tides with the water table at or near the surface of the substrate.  The substrate of 773 
mud flats contains organic material and particles smaller in size than sand.  They are either 774 
unvegetated or vegetated only by algal mats.   775 
§ 230.43 Vegetated shallows.   776 
(a) Vegetated shallows are permanently inundated areas that under normal circumstances support 777 
communities of rooted aquatic vegetation, such as turtle grass and eel grass in estuarine or marine 778 
systems as well as a number of freshwater species in rivers and lakes.   779 
§ 230.45 Riffle and Pool Complexes.   780 
(a) Steep gradient sections of streams are sometimes characterized by riffle and pool complexes.  Such 781 
stream sections are recognizable by their hydraulic characteristics.  The rapid movement of water over 782 



Procedures for Discharges of Dredged or Fill Material to 

Waters of the State 

Adopted April 2, 2019   Page | 22 
 

a coarse substrate in riffles results in a rough flow, a turbulent surface, and high dissolved oxygen 783 
levels in the water.  Pools are deeper areas associated with riffles.  Pools are characterized by a slower 784 
stream velocity, a streaming flow, a smooth surface, and a finer substrate.  Riffle and pool complexes 785 
are particularly valuable habitat for fish and wildlife.   786 

Subpart H – Actions to Minimize Adverse Effects  787 

Note: There are many actions which can be undertaken in response to 230.10(d) to minimize the 788 
adverse effects of discharges of dredged or fill material.  Some of these, grouped by type of activity, 789 
are listed in this subpart.  Additional criteria for compensation measures are provided in subpart J of 790 
these Procedures.   791 

§ 230.70 Actions concerning the location of the discharge.   792 
The effects of the discharge can be minimized by the choice of the disposal site.  Some of the ways 793 
to accomplish this are by:  794 

(a) Locating and confining the discharge to minimize smothering of organisms;  795 
(b) Designing the discharge to avoid a disruption of periodic water inundation patterns;  796 
(c) Selecting a disposal site that has been used previously for dredged material discharge;  797 
(d) Selecting a disposal site at which the substrate is composed of material similar to that being 798 
discharged, such as discharging sand on sand or mud on mud;  799 
(e) Selecting a disposal site, the discharge point, and the method of discharge to minimize the 800 
extent of any plume;  801 
(f) Designing the discharge of dredged or fill material to minimize or prevent the creation of standing 802 
bodies of water in areas of normally fluctuating water levels, and minimize or prevent the drainage 803 
of areas subject to such fluctuations.   804 

§ 230.71 Actions concerning the material to be discharged  805 
The effects of a discharge can be minimized by treatment of, or limitations on the material itself, such 806 
as:  807 

(a) Disposal of dredged material in such a manner that physiochemical conditions are maintained, 808 
and the potency and availability of pollutants are reduced.   809 
(b) Limiting the solid, liquid, and gaseous components of material to be discharged at a particular 810 
site;  811 
(c) Adding treatment substances to the discharge material;  812 
(d) Utilizing chemical flocculants to enhance the deposition of suspended particulates in diked 813 
disposal areas.   814 

§ 230.72 Actions controlling the material after discharge.   815 
The effects of the dredged or fill material after discharge may be controlled by:  816 

(a) Selecting discharge methods and disposal sites where the potential for erosion, slumping or 817 
leaching of materials into the surrounding aquatic ecosystem will be reduced.  These sites or 818 
methods include, but are not limited to:  819 

 (1) Using containment levees, sediment basins, and cover crops to reduce erosions:  820 
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 (2) Using lined containment areas to reduce leaching where leaching of chemical constituents 821 
from the discharged material is expected to be a problem;  822 

(b) Capping in-place contaminated material with clean material or selectively discharging the most 823 
contaminated material first to be capped with the remaining material;  824 
(c) Maintaining and containing discharged material properly to prevent point and nonpoint sources 825 
of pollution;  826 
(d) Timing the discharge to minimize impact, for instance during periods of unusual high-water 827 
flows, wind, wave, and tidal actions.   828 

§ 230.73 Actions affecting the method of dispersion. 829 
The effects of a discharge can be minimized by the manner in which it is dispersed, such as:  830 

(a) Where environmentally desirable, distributing the dredged material widely in a thin layer at the 831 
disposal site maintain natural substrate contours and elevation;   832 
(b) Orienting a dredged or fill material mound to minimize undesirable obstruction to the water 833 
current or circulation pattern, and utilizing natural bottom contours to minimize the size of the 834 
mound;  835 
(c) Using silt screens or other appropriate methods to confine suspended particulate/turbidity to a 836 
small area where settling or removal can occur;  837 
(d) Making use of currents and circulation patterns to mix, disperse and dilute the discharge;  838 
(e) Minimizing water column turbidity by using a submerged diffuser system.  A similar effect can be 839 
accomplished by submerging pipeline discharges or otherwise releasing materials near the bottom;  840 
(f) Selecting sites or managing discharges to confine and minimize the release of suspended 841 
particulates to give decreased turbidity levels and to maintain light penetration for organisms;  842 
(g) Setting limitations on the amount of material to be discharged per unit of time or volume of 843 
receiving water.   844 

§ 230.74 Actions related to technology. 845 
Discharge technology should be adapted to the needs of each site.  In determining whether the 846 
discharge operation sufficiently minimizes adverse environmental impacts, the applicant should 847 
consider:  848 

(a) Using appropriate equipment or machinery, including protective devices, and the use of such 849 
equipment or machinery in activities related to the discharge of dredged or fill material;   850 
(b) Employing appropriate maintenance and operation on equipment or machinery, including 851 
adequate training, staffing, and working procedures;  852 
(c) Using machinery and techniques that are especially designed to reduce damage to wetlands.  853 
This may include machines equipped with devices that scatter rather than mound excavated 854 
materials, machines with specially designed wheels or tracks, and the use of mats under heavy 855 
machines to reduce wetland surface compaction and rutting;  856 
(d) Designing access roads and channels spanning structures using culverts, open channels, and 857 
diversions that will pass both low and high-water flows, accommodate fluctuating water levels, and 858 
maintain circulation and faunal movement;  859 
(e) Employing appropriate machinery and methods of transport of the material for discharge.   860 
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§ 230.75 Actions affecting plant and animal populations.  861 
Minimization of adverse effects on populations of plant and animals can be achieved by:  862 

(a) Avoiding changes in water current and circulation patterns which would interfere with the 863 
movement of animals;  864 
(b) Selecting sites or managing discharges to prevent or avoid creating habitat conducive to the 865 
development of undesirable predators or species which have a competitive edge ecologically over 866 
indigenous plants or animals;  867 
(c) Avoiding sites having unique habitat or other value, including habitat of threatened or 868 
endangered species;  869 
(d) Using planning and construction practices to institute habitat development and restoration to 870 
produce a new or modified environmental state of higher ecological value by displacement of some 871 
or all of the existing environmental characteristics.  Habitat development and restoration techniques 872 
can be used to minimize adverse impacts and to compensate for destroyed habitat.  Additional 873 
criteria for compensation measures are provided in subpart J of this part.  Use techniques that have 874 
been demonstrated to be effective in circumstances similar to those under consideration wherever 875 
possible.  Where proposed development and restoration techniques have not yet advanced to the 876 
pilot demonstration stage, initiate their use on a small scale to allow corrective action if 877 
unanticipated adverse impacts occur; 878 
(e) Timing discharge to avoid spawning or migration seasons and other biologically critical time 879 
periods;  880 
(f) Avoiding the destruction of remnant natural sites within areas already affected by development.   881 

§ 230.76 Actions affecting human use.   882 
Minimization of adverse effects on human use potential may be achieved by:  883 

(a) Selecting discharge sites and following discharge procedures to prevent or minimize any 884 
potential damage to the aesthetically pleasing features of the aquatic site (e.g. viewscapes), 885 
particularly with respect to water quality;  886 
(b) Selecting disposal sites which are not valuable as natural aquatic areas;  887 
(c) Timing the discharge to avoid the seasons or periods when human recreational activity 888 
associated with the aquatic site is most important;  889 
(d) Following discharge procedures which avoid or minimize the disturbance of aesthetic features 890 
on an aquatic site or ecosystem;  891 
(e) Selecting sites that will not be detrimental or increase incompatible human activity, or require the 892 
need for frequent dredge or fill maintenance activity in remote fish and wildlife areas;  893 
(f) Locating the disposal site outside of the vicinity of a public water supply intake.   894 

 § 230.77 Other actions.   895 
(a) In the case of fills, controlling runoff and other discharges from activities to be conducted on the 896 
fill;  897 
(b) In the case of dams, designing water releases to accommodate the needs of fish and wildlife; 898 
(c) In dredging projects funded by Federal agencies other than the Corps of Engineers, maintain 899 
desired water quality of the return discharge through agreement with the Federal funding authority 900 



Procedures for Discharges of Dredged or Fill Material to 

Waters of the State 

Adopted April 2, 2019   Page | 25 
 

on scientifically defensible pollutant concentration levels in addition to any applicable water quality 901 
standards;  902 
(d) When a significant ecological change in the aquatic environment is proposed by the discharge of 903 
dredged or fill material, the permitting authority should consider the ecosystem that will be lost as 904 
well as the environmental benefits of the new system.   905 

Subpart J – Compensatory Mitigation for Losses of Aquatic Resources 906 

§ 230.91 Purpose and general considerations.   907 
(a) Purpose.   908 

 (1) The purpose of this subpart is to establish standards and criteria for the use of all types of 909 
compensatory mitigation, including on-site and off-site permittee-responsible mitigation, 910 
mitigation banks, and in-lieu fee mitigation to offset unavoidable impacts to waters of the state 911 
authorized through the issuance of Orders.   912 

(d) Accounting for regional variations.  Where appropriate, the permitting authority shall account for 913 
regional characteristics of aquatic resource types, functions and services when determining 914 
performance standards and monitoring requirements for compensatory mitigation projects. 915 

§ 230.92 Definitions. 916 
For the purposes of this subpart, the following terms are defined:  917 
Adaptive management means the development of a management strategy that anticipates likely 918 
challenges associated with compensatory mitigation projects and provides for the implementation of 919 
actions to address those challenges, as well as unforeseen changes to those projects.  It requires 920 
consideration of the risk, uncertainty, and dynamic nature of compensatory mitigation projects and 921 
guides modification of those projects to optimize performance.  It includes the selection of appropriate 922 
measures that will ensure that the aquatic resource functions are provided and involves analysis of 923 
monitoring results to identify potential problems of a compensatory mitigation project and the 924 
identification and implementation of measures to rectify those problems. 925 
Buffer means an upland, wetland, and/or riparian area that protects and/or enhances aquatic 926 
resource functions associated with waters of the state from disturbances associated with adjacent 927 
land uses. 928 
Compensatory mitigation means the restoration (re-establishment or rehabilitation), establishment 929 
(creation), enhancement, and/or in certain circumstances preservation of aquatic resources for the 930 
purposes of offsetting unavoidable adverse impacts which remain after all appropriate and practicable 931 
avoidance and minimization has been achieved. 932 
Compensatory mitigation project means compensatory mitigation implemented by the permittee as a 933 
requirement of an Order (i.e., permittee-responsible mitigation), or by a mitigation bank or an in-lieu 934 
fee program. 935 
Condition means the relative ability of an aquatic resource to support and maintain a community of 936 
organisms having a species composition, diversity, and functional organization comparable to 937 
reference aquatic resources in the region. 938 
Credit means a unit of measure (e.g., a functional or areal measure or other suitable metric) 939 
representing the accrual or attainment of aquatic functions at a compensatory mitigation site.  The 940 
measure of aquatic functions is based on the resources restored, established, enhanced, or 941 
preserved. 942 
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Days means calendar days. 943 
Debit means a unit of measure (e.g., a functional or areal measure or other suitable metric) 944 
representing the loss of aquatic functions at an impact or project site.  The measure of aquatic 945 
functions is based on the resources impacted by the authorized activity. 946 
Enhancement means the manipulation of the physical, chemical, or biological characteristics of an 947 
aquatic resource to heighten, intensify, or improve a specific aquatic resource function(s).  948 
Enhancement results in the gain of selected aquatic resource function(s), but may also lead to a 949 
decline in other aquatic resource function(s).  Enhancement does not result in a gain in aquatic 950 
resource area. 951 
Establishment (creation) means the manipulation of the physical, chemical, or biological 952 
characteristics present to develop an aquatic resource that did not previously exist at an upland site.  953 
Establishment results in a gain in aquatic resource area and functions. 954 
Functional capacity means the degree to which an area of aquatic resource performs a specific 955 
function. 956 
Functions means the physical, chemical, and biological processes that occur in ecosystems. 957 
Impact means adverse effect. 958 
In-kind means a resource of a similar structural and functional type to the impacted resource.   959 
In-lieu fee program means a program involving the restoration, establishment, enhancement, and/or 960 
preservation of aquatic resources through funds paid to a governmental or non-profit natural 961 
resources management entity to satisfy compensatory mitigation requirements for Orders.  Similar to 962 
a mitigation bank, an in-lieu fee program sells compensatory mitigation credits to permittees whose 963 
obligation to provide compensatory mitigation is then transferred to the in-lieu program sponsor.  964 
However, the rules governing the operation and use of in-lieu fee programs are somewhat different 965 
from the rules governing operation and use of mitigation banks.  The operation and use of an in-lieu 966 
fee program are governed by an in-lieu fee program instrument. 967 
In-lieu fee program instrument means the legal document for the establishment, operation, and use of 968 
an in-lieu fee program. 969 
Instrument means mitigation banking instrument or in-lieu fee program instrument. 970 
Mitigation bank means a site, or suite of sites, where resources (e.g., wetlands, streams, riparian 971 
areas) are restored, established, enhanced, and/or preserved for the purpose of providing 972 
compensatory mitigation for impacts authorized by Orders.  In general, a mitigation bank sells 973 
compensatory mitigation credits to permittees whose obligation to provide compensatory mitigation is 974 
then transferred to the mitigation bank sponsor.  The operation and use of a mitigation bank are 975 
governed by a mitigation banking instrument. 976 
Mitigation banking instrument means the legal document for the establishment, operation, and use of 977 
an in-lieu fee program.  978 
Off-site means an area that is neither located on the same parcel of land as the impact site, nor on a 979 
parcel of land contiguous to the parcel containing the impact site. 980 
On-site means an area located on the same parcel of land as the impact site, or on a parcel of land 981 
contiguous to the impact site. 982 
Out-of-kind means a resource of a different structural and functional type from the impacted resource. 983 
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Performance standards are observable or measurable physical (including hydrological), chemical 984 
and/or biological attributes that are used to determine if a compensatory mitigation project meets its 985 
objectives. 986 
Permittee-responsible mitigation means an aquatic resource restoration, establishment, 987 
enhancement, and/or preservation activity undertaken by the permittee (or an authorized agent or 988 
contractor) to provide compensatory mitigation for which the permittee retains full responsibility. 989 
Preservation means the removal of a threat to, or preventing the decline of, aquatic resources by an 990 
action in or near those aquatic resources.  This term includes activities commonly associated with the 991 
protection and maintenance of aquatic resources through the implementation of appropriate legal and 992 
physical mechanisms.  Preservation does not result in a gain of aquatic resource area or functions. 993 
Re-establishment means the manipulation of the physical, chemical, or biological characteristics of a 994 
site with the goal of returning natural/historic functions to a former aquatic resource.  Re-995 
establishment results in rebuilding a former aquatic resource and results in a gain in aquatic resource 996 
area and functions. 997 
Reference aquatic resources are a set of aquatic resources that represent the full range of variability 998 
exhibited by a regional class of aquatic resources as a result of natural processes and anthropogenic 999 
disturbances. 1000 
Rehabilitation means the manipulation of the physical, chemical, or biological characteristics of a site 1001 
with the goal of repairing natural/historic functions to a degraded aquatic resource.  Rehabilitation 1002 
results in a gain in aquatic resource function, but does not result in a gain in aquatic resource area. 1003 
Restoration means the manipulation of the physical, chemical, or biological characteristics of a site 1004 
with the goal of returning natural/historic functions to a former or degraded aquatic resource.  For the 1005 
purpose of tracking net gains in aquatic resource area, restoration is divided into two categories: re-1006 
establishment and rehabilitation. 1007 
Service area means the geographic area within which impacts can be mitigated at a specific 1008 
mitigation bank or an in-lieu fee program, as designated in its instrument. 1009 
Services mean the benefits that human populations receive from functions that occur in ecosystems. 1010 
Sponsor means any public or private entity responsible for establishing, and in most circumstances, 1011 
operating a mitigation bank or in-lieu fee program. 1012 
Temporal loss is the time lag between the loss of aquatic resource functions caused by the permitted 1013 
impacts and the replacement of aquatic resource functions at the compensatory mitigation site.  1014 
Higher compensation ratios may be required to compensate for temporal loss.  When the 1015 
compensatory mitigation project is initiated prior to, or concurrent with, the permitted impacts, the 1016 
permitting authority may determine that compensation for temporal loss is not necessary, unless the 1017 
resource has a long development time. 1018 
Watershed means a land area that drains to a common waterway, such as a stream, lake, estuary, 1019 
wetland, or ultimately the ocean. 1020 
Watershed approach is defined above in the main text of these Procedures.   1021 
Watershed plan is defined above in the main text of these Procedures. 1022 

§ 230.93 General compensatory mitigation requirements.   1023 

 (a) General Considerations. 1024 
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 (1)  The fundamental objective of compensatory mitigation is to offset environmental losses 1025 
resulting from unavoidable impacts to waters of the state authorized by Orders.  The permitting 1026 
authority must determine the compensatory mitigation to be required in an Order, based on 1027 
what would be environmentally preferable.  In making this determination, the permitting authority 1028 
must assess the likelihood for ecological success and sustainability, and the location of the 1029 
compensation site relative to the impact site and their significance within the watershed, and the 1030 
costs of the compensatory mitigation project.  In many cases, the environmentally preferable 1031 
compensatory mitigation may be provided through mitigation banks or in-lieu fee programs 1032 
because they usually involve consolidating compensatory mitigation projects where ecologically 1033 
appropriate, consolidating resources, providing financial planning and scientific expertise (which 1034 
often is not practical for permittee-responsible compensatory mitigation projects), reducing 1035 
temporal losses of functions, and reducing uncertainty over project success.  Compensatory 1036 
mitigation requirements must be commensurate with the amount and type of impact that is 1037 
associated with a particular Order.  Applicants are responsible for proposing an appropriate 1038 
compensatory mitigation option to offset unavoidable impacts.  1039 

 (2) Compensatory mitigation may be performed using methods of restoration, enhancement, 1040 
establishment, and in certain circumstances preservation.  Restoration should generally be the 1041 
first option considered because the likelihood of success is greater and the impacts to 1042 
potentially ecologically important uplands are reduced compared to establishment, and the 1043 
potential gains in terms of aquatic resource functions are greater, compared to enhancement 1044 
and preservation. 1045 

 (3) Compensatory mitigation projects may be sited on public or private lands.  Credits for 1046 
compensatory mitigation projects on public land must be based solely on aquatic resource 1047 
functions provided by the compensatory mitigation project, over and above those provided by 1048 
public programs already planned or in place.  All compensatory mitigation projects must comply 1049 
with the standards in section IV of these Procedures, if they are to be used to provide 1050 
compensatory mitigation for activities authorized by Orders, regardless of whether they are sited 1051 
on public or private lands and whether the sponsor is a governmental or private entity. 1052 

(b) Type and location of compensatory mitigation. 1053 

 (1) In general, the required compensatory mitigation should be located within the same 1054 
watershed as the impact site, and should be located where it is most likely to successfully 1055 
replace lost functions and services, taking into account such watershed scale features as 1056 
aquatic habitat diversity, habitat connectivity, relationships to hydrologic sources (including the 1057 
availability of water rights), trends in land use, ecological benefits, and compatibility with 1058 
adjacent land uses.  When compensating for impacts to marine resources, the location of the 1059 
compensatory mitigation site should be chosen to replace lost functions and services within the 1060 
same marine ecological system (e.g., reef complex, littoral drift cell).  Compensation for impacts 1061 
to aquatic resources in coastal watersheds (watersheds that include a tidal water body) should 1062 
also be located in a coastal watershed where practicable.  Compensatory mitigation projects 1063 
should not be located where they will increase risks to aviation by attracting wildlife to areas 1064 
where aircraft-wildlife strikes may occur (e.g., near airports). 1065 

 (2) Mitigation bank credits.  When permitted impacts are located within the service area of an 1066 
approved mitigation bank, and the bank has the appropriate number and resource type of 1067 
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credits available, the permittee’s compensatory mitigation requirements may be met by securing 1068 
those credits from the sponsor.  Since an approved instrument (including an approved mitigation 1069 
plan and appropriate real estate and financial assurances) for a mitigation bank is required to be 1070 
in place before its credits can begin to be used to compensate for authorized impacts, use of a 1071 
mitigation bank can help reduce risk and uncertainty, as well as temporal loss of resource 1072 
functions and services.  Mitigation bank credits are not released for debiting until specific 1073 
milestones associated with the mitigation bank site’s protection and development are achieved, 1074 
thus use of mitigation bank credits can also help reduce risk that mitigation will not be fully 1075 
successful.  Mitigation banks typically involve larger, more ecologically valuable parcels, and 1076 
more rigorous scientific and technical analysis, planning and implementation than permittee-1077 
responsible mitigation.  Also, development of a mitigation bank requires site identification in 1078 
advance, project-specific planning, and significant investment of financial resources that is often 1079 
not practicable for many in-lieu fee programs.  For these reasons, the permitting authority 1080 
should give preference to the use of mitigation bank credits when these considerations are 1081 
applicable.  However, these same considerations may also be used to override this preference, 1082 
where appropriate, as, for example, where an in-lieu fee program has released credits available 1083 
from a specific approved in-lieu fee project, or a permittee-responsible project will restore an 1084 
outstanding resource based on rigorous scientific and technical analysis. 1085 

 (3) In-lieu fee program credits.  Where permitted impacts are located within the service area of 1086 
an approved in-lieu fee program, and the sponsor has the appropriate number and resource 1087 
type of credits available, the permittee’s compensatory mitigation requirements may be met by 1088 
securing those credits from the sponsor.  Where permitted impacts are not located in the service 1089 
area of an approved mitigation bank, or the approved mitigation bank does not have the 1090 
appropriate number and resource type of credits available to offset those impacts, in-lieu fee 1091 
mitigation, if available, is generally preferable to permittee-responsible mitigation.  In-lieu fee 1092 
projects typically involve larger, more ecologically valuable parcels, and more rigorous scientific 1093 
and technical analysis, planning and implementation than permittee-responsible mitigation.  1094 
They also devote significant resources to identifying and addressing high-priority resource 1095 
needs on a watershed scale, as reflected in their compensation planning framework.  For these 1096 
reasons, the permitting authority should give preference to in-lieu fee program credits over 1097 
permittee-responsible mitigation, where these considerations are applicable.  However, as with 1098 
the preference for mitigation bank credits, these same considerations may be used to override 1099 
this preference where appropriate.  Additionally, in cases where permittee-responsible 1100 
mitigation is likely to successfully meet performance standards before advance credits secured 1101 
from an in-lieu fee program are fulfilled, the permitting authority should also give consideration 1102 
to this factor in deciding between in-lieu fee mitigation and permittee-responsible mitigation. 1103 

 (4)  Permittee-responsible mitigation under a watershed approach.  Where permitted impacts 1104 
are not in the service area of an approved mitigation bank or in-lieu fee program that has the 1105 
appropriate number and resource type of credits available, permittee-responsible mitigation is 1106 
the only option.  Where practicable and likely to be successful and sustainable, the resource 1107 
type and location for the required permittee-responsible compensatory mitigation should be 1108 
determined using the principles of a watershed approach as outlined in paragraph (c) of this 1109 
section. 1110 

 (5) Permittee-responsible mitigation through on-site and in-kind mitigation.  In cases where a 1111 
watershed approach is not practicable, the permitting authority should consider opportunities to 1112 
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offset anticipated aquatic resource impacts by requiring on-site and in-kind compensatory 1113 
mitigation.  The permitting authority must also consider the practicability of on-site 1114 
compensatory mitigation and its compatibility with the proposed project. 1115 

 (6) Permittee-responsible mitigation through off-site and/or out-of-kind mitigation.  If, after 1116 
considering opportunities for on-site, in-kind compensatory mitigation as provided in paragraph 1117 
(b)(5) of this section, the permitting authority determines that these compensatory mitigation 1118 
opportunities are not practicable, are unlikely to compensate for the permitted impacts, or will be 1119 
incompatible with the proposed project, and an alternative, practicable off-site and/or out-of-kind 1120 
mitigation opportunity is identified that has a greater likelihood of offsetting the permitted 1121 
impacts or is environmentally preferable to on-site or in-kind mitigation, the permitting authority 1122 
should require that this alternative compensatory mitigation be provided. 1123 

(c) Watershed approach to compensatory mitigation.  1124 

 (1) The permitting authority must use a watershed approach to establish compensatory 1125 
mitigation requirements in Orders as described in the main text of the Procedures.  Where a 1126 
watershed plan is available, the permitting authority will determine whether the plan meets the 1127 
definition of watershed plan in the Procedures and therefore is appropriate for use in the 1128 
watershed approach for compensatory mitigation.  In cases where the permitting authority 1129 
determines that an appropriate watershed plan is available, the watershed approach should be 1130 
based on that plan.  Where no such plan is available, the watershed approach should be based 1131 
on information provided by the project sponsor or available from other sources.  The ultimate 1132 
goal of a watershed approach is to maintain and improve the abundance, diversity, and 1133 
condition of aquatic resources within watersheds through strategic selection of compensatory 1134 
mitigation sites. 1135 

 (2) Considerations.   1136 

(i) A watershed approach to compensatory mitigation considers the importance of condition, 1137 
landscape position and resource type of compensatory mitigation projects for the 1138 
sustainability of aquatic resource functions within the watershed.  Such an approach 1139 
considers how the condition, types, and locations of compensatory mitigation projects will 1140 
provide the desired aquatic resource functions, and will continue to function over time in a 1141 
changing landscape.  It also considers the habitat requirements of important species, habitat 1142 
loss or conversion trends, sources of watershed impairment, and current development 1143 
trends, as well as the requirements of other regulatory and non-regulatory programs that 1144 
affect the watershed, such as storm water management or habitat conservation programs.  It 1145 
includes the protection and maintenance of terrestrial resources, such as non-wetland 1146 
riparian areas and uplands, when those resources contribute to or improve the overall 1147 
ecological functioning of aquatic resources in the watershed.  Compensatory mitigation 1148 
requirements determined through the watershed approach should not focus exclusively on 1149 
specific functions (e.g., water quality or habitat for certain species), but should provide, where 1150 
practicable, the suite of functions typically provided by the affected aquatic resource. 1151 

(ii) Locational factors (e.g., hydrology, surrounding land use) are important to the success of 1152 
compensatory mitigation for impacted habitat functions and may lead to siting of such 1153 
mitigation away from the project area.  However, consideration should also be given to 1154 
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functions and services (e.g., water quality, flood control, shoreline protection) that will likely 1155 
need to be addressed at or near the areas impacted by the permitted impacts. 1156 

(iii) A watershed approach may include on-site compensatory mitigation, off-site 1157 
compensatory mitigation (including mitigation banks or in-lieu fee programs), or a 1158 
combination of on-site and off-site compensatory mitigation. 1159 

(iv) A watershed approach to compensatory mitigation should include, to the extent 1160 
practicable, inventories of historic and existing aquatic resources, including identification of 1161 
degraded aquatic resources, and identification of immediate and long-term aquatic resource 1162 
needs within watersheds that can be met through permittee-responsible mitigation projects, 1163 
mitigation banks, or in-lieu fee programs.  Planning efforts should identify and prioritize 1164 
aquatic resource restoration, establishment, and enhancement activities, and preservation of 1165 
existing aquatic resources that are important for maintaining or improving ecological functions 1166 
of the watershed.  The identification and prioritization of resource needs should be as specific 1167 
as possible, to enhance the usefulness of the approach in determining compensatory 1168 
mitigation requirements. 1169 

(v) A watershed approach is not appropriate in areas where watershed boundaries do not 1170 
exist, such as marine areas.  In such cases, an appropriate spatial scale should be used to 1171 
replace lost functions and services within the same ecological system (e.g., reef complex, 1172 
littoral drift cell). 1173 

 (3) Information Needs.   1174 

(i) In the absence of a watershed plan determined by the permitting authority under 1175 
paragraph (c)(1) of this section to be appropriate for use in the watershed approach, the 1176 
permitting authority will use a watershed approach based on analysis of information 1177 
regarding watershed conditions (as identified in the watershed profile) and needs, including 1178 
potential sites for aquatic resource restoration activities and priorities for aquatic resource 1179 
restoration and preservation.  Such information includes: Current trends in habitat loss or 1180 
conversion; cumulative impacts of past development activities, current development trends, 1181 
the presence and needs of sensitive species; site conditions that favor or hinder the success 1182 
of compensatory mitigation projects; and chronic environmental problems such as flooding or 1183 
poor water quality. 1184 

(ii) This information may be available from sources such as wetland maps; soil surveys; U.S. 1185 
Geological Survey topographic and hydrologic maps; aerial photographs; information on rare, 1186 
endangered and threatened species and critical habitat; local ecological reports or studies; 1187 
and other information sources that could be used to identify locations for suitable 1188 
compensatory mitigation projects in the watershed. 1189 

(iii) The level of information and analysis needed to support a watershed approach must be 1190 
commensurate with the scope and scale of the proposed impacts requiring an Order, as well 1191 
as the functions lost as a result of those impacts. 1192 

(4) Watershed Scale.  The size of watershed addressed using a watershed approach should not 1193 
be larger than is appropriate to ensure that the aquatic resources provided through 1194 
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compensation activities will effectively compensate for adverse environmental impacts resulting 1195 
from activities authorized by Orders.  The permitting authority should consider relevant 1196 
environmental factors and appropriate locally-developed standards and criteria when 1197 
determining the appropriate watershed scale in guiding compensation activities. 1198 

(d) Site selection. 1199 

(1) The compensatory mitigation project site must be ecologically suitable for providing the 1200 
desired aquatic resource functions.  In determining the ecological suitability of the compensatory 1201 
mitigation project site, the permitting authority must consider, to the extent practicable, the 1202 
following factors: 1203 

(i) Hydrological conditions, soil characteristics, and other physical and chemical 1204 
characteristics;  1205 

(ii) Watershed-scale features, such as aquatic habitat diversity, habitat connectivity, and 1206 
other landscape scale functions;  1207 

(iii) The size and location of the compensatory mitigation site relative to hydrologic sources 1208 
(including the availability of water rights) and other ecological features;  1209 

(iv) Compatibility with adjacent land uses and watershed management plans;  1210 

(v) Reasonably foreseeable effects the compensatory mitigation project will have on 1211 
ecologically important aquatic or terrestrial resources (e.g., shallow sub-tidal habitat, mature 1212 
forests), cultural sites, or habitat for federally- or state-listed threatened and endangered 1213 
species; and 1214 

(vi) Other relevant factors including, but not limited to, development trends, anticipated land 1215 
use changes, habitat status and trends, the relative locations of the impact and mitigation 1216 
sites in the stream network, local or regional goals for the restoration or protection of 1217 
particular habitat types or functions (e.g., re-establishment of habitat corridors or habitat for 1218 
species of concern), water quality goals, floodplain management goals, and the relative 1219 
potential for chemical contamination of the aquatic resources. 1220 

(2) Permitting authorities may require on-site, off-site, or a combination of on-site and off-site 1221 
compensatory mitigation to replace permitted losses of aquatic resource functions and services. 1222 

(3) Applicants should propose compensation sites adjacent to existing aquatic resources or 1223 
where aquatic resources previously existed.   1224 

(e) Mitigation type.   1225 

(1) In general, in-kind mitigation is preferable to out-of-kind mitigation because it is most likely to 1226 
compensate for the functions and services lost at the impact site.  For example, tidal wetland 1227 
compensatory mitigation projects are most likely to compensate for unavoidable impacts to tidal 1228 
wetlands, while perennial stream compensatory mitigation projects are most likely to 1229 
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compensate for unavoidable impacts to perennial streams.  Thus, except as provided in 1230 
paragraph (e)(2) of this section, the required compensatory mitigation shall be of a similar type 1231 
to the affected aquatic resource.   1232 

(2) If the permitting authority determines, using the watershed approach in accordance with 1233 
paragraph (c) of this section that out-of-kind compensatory mitigation will serve the aquatic 1234 
resource needs of the watershed, the permitting authority may authorize the use of such out-of-1235 
kind compensatory mitigation.  The basis for authorization of out-of-kind compensatory 1236 
mitigation must be documented in the administrative record for the Order action. 1237 

(3) For difficult-to-replace resources (e.g., bogs, fens, springs, streams, vegetated seasonal 1238 
wetlands, slope and seep wetlands, vernal pools, and wet meadows) if further avoidance and 1239 
minimization is not practicable, the required compensation should be provided, if practicable, 1240 
through in-kind rehabilitation, enhancement, or preservation since there is greater certainty that 1241 
these methods of compensation will successfully offset permitted impacts. 1242 

(f) Amount of compensatory mitigation.   1243 

(1) If the permitting authority determines that compensatory mitigation is necessary to offset 1244 
unavoidable impacts to aquatic resources, the amount of required compensatory mitigation 1245 
must be, to the extent practicable, sufficient to replace lost aquatic resource functions.  In cases 1246 
where appropriate functional or condition assessment methods or other suitable metrics are 1247 
available, these methods should be used where practicable to determine how much 1248 
compensatory mitigation is required.   1249 

(2) The permitting authority must require a mitigation ratio greater than one-to-one where 1250 
necessary to account for the method of compensatory mitigation (e.g., preservation), the 1251 
likelihood of success, differences between the functions lost at the impact site and the functions 1252 
expected to be produced by the compensatory mitigation project, temporal losses of aquatic 1253 
resource functions, the difficulty of restoring or establishing the desired aquatic resource type 1254 
and functions, and/or the distance between the affected aquatic resource and the compensation 1255 
site.  The rationale for the required replacement ratio must be documented in the administrative 1256 
record for the Order action. 1257 

(3) If an in-lieu fee program will be used to provide the required compensatory mitigation, and 1258 
the appropriate number and resource type of released credits are not available, the permitting 1259 
authority must require sufficient compensation to account for the risk and uncertainty associated 1260 
with in-lieu fee projects that have not been implemented before the permitted impacts have 1261 
occurred. 1262 

(g) Use of mitigation banks and in-lieu fee programs.  Mitigation banks and in-lieu fee programs 1263 
may be used to compensate for impacts to aquatic resources authorized by general Orders and 1264 
individual Orders in accordance with the preference hierarchy in paragraph (b) of this section.  1265 
Mitigation banks and in-lieu fee programs may also be used to satisfy requirements arising out of an 1266 
enforcement action, such as supplemental environmental projects.   1267 

(h) Preservation.  1268 
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(1) Preservation may be used to provide compensatory mitigation for activities authorized by 1269 
Orders when all the following criteria are met: 1270 

(i) The resources to be preserved provide important physical, chemical, or biological 1271 
functions for the watershed;  1272 

(ii)  The resources to be preserved contribute significantly to the ecological sustainability of 1273 
the watershed.  In determining the contribution of those resources to the ecological 1274 
sustainability of the watershed, the permitting authority must use appropriate quantitative 1275 
assessment tools where available; 1276 

(iii) Preservation is determined by the permitting authority to be appropriate and practicable; 1277 

(iv) The resources are under threat of destruction or adverse modifications; and 1278 

(v) The preserved site will be permanently protected through an appropriate real estate or 1279 
other legal instrument (e.g., easement, title transfer to state resource agency or land trust).   1280 

(2) Where preservation is used to provide compensatory mitigation, to the extent appropriate 1281 
and practicable the preservation shall be done in conjunction with aquatic resource restoration, 1282 
establishment, and/or enhancement activities.  This requirement may be waived by the 1283 
permitting authority where preservation has been identified as a high priority using a watershed 1284 
approach described in paragraph (c) of this section, but compensation ratios shall be higher. 1285 

(i) Buffers.  The permitting authority may require the restoration, establishment, 1286 
enhancement, and preservation, as well as the maintenance, of riparian areas and/or buffers 1287 
around aquatic resources where necessary to ensure the long-term viability of those 1288 
resources.  Buffers may also provide habitat or corridors necessary for the ecological 1289 
functioning of aquatic resources.  If buffers are required by the permitting authority as part of 1290 
the compensatory mitigation project, compensatory mitigation credit will be provided for those 1291 
buffers, as provided in section IV B.5 (c). 1292 

(j) Relationship to other federal, tribal, state, and local programs.   1293 

(1)  Compensatory mitigation projects for Orders may also be used to satisfy the environmental 1294 
requirements of other programs, such as tribal, state, or local wetlands regulatory programs, 1295 
other federal programs such as the Surface Mining Control and Reclamation Act, Corps civil 1296 
works projects, and Department of Defense military construction projects, consistent with the 1297 
terms and requirements of these programs and subject to the following considerations: 1298 

(i) The compensatory mitigation project must include appropriate compensation required by 1299 
the Order for unavoidable impacts to aquatic resources authorized by that Order. 1300 

(ii) Under no circumstances may the same credits be used to provide mitigation for more than 1301 
one permitted activity.  However, where appropriate, compensatory mitigation projects, 1302 
including mitigation banks and in-lieu fee projects, may be designed to holistically address 1303 
requirements under multiple programs and authorities for the same activity. 1304 
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(2) Except for projects undertaken by federal agencies, or where federal funding is specifically 1305 
authorized to provide compensatory mitigation, federally-funded aquatic resource restoration or 1306 
conservation projects undertaken for purposes other than compensatory mitigation, such as the 1307 
Wetlands Reserve Program, Conservation Reserve Program, and Partners for Wildlife Program 1308 
activities, cannot be used for the purpose of generating compensatory mitigation credits for 1309 
activities authorized by Orders.  However, compensatory mitigation credits may be generated by 1310 
activities undertaken in conjunction with, but supplemental to, such programs in order to 1311 
maximize the overall ecological benefits of the restoration or conservation project. 1312 

(3) Compensatory mitigation projects may also be used to provide compensatory mitigation 1313 
under the federal and state Endangered Species Act or for Natural Community Conservation 1314 
Plans and Habitat Conservation Plans, as long as they comply with the requirements of 1315 
paragraph (j)(1) of this section. 1316 

(k) Order conditions.   1317 

(1)  The compensatory mitigation requirements for an Order, including the amount and type of 1318 
compensatory mitigation, must be clearly stated in the special conditions of the individual Order 1319 
or authorization to use the general Order.  The special conditions must be enforceable. 1320 

(2) For an Order that requires permittee-responsible mitigation, the special conditions must: 1321 

(i) Identify the party responsible for providing the compensatory mitigation;  1322 

(ii) Incorporate, by reference, the final or draft mitigation plan approved by the permitting 1323 
authority; 1324 

(iii) State the objectives, performance standards, and monitoring required for the 1325 
compensatory mitigation project, unless they are provided in the approved final mitigation 1326 
plan; and 1327 

(iv)  Describe any required financial assurances or long-term management provisions for the 1328 
compensatory mitigation project, unless they are specified in the approved final mitigation 1329 
plan.   1330 

(4) If a mitigation bank or in-lieu fee program is used to provide the required compensatory 1331 
mitigation, the special conditions must indicate whether a mitigation bank or in-lieu fee program 1332 
will be used, and specify the number and resource type of credits the permittee is required to 1333 
secure.  In the case of an individual Order, the special condition must also identify the specific 1334 
mitigation bank or in-lieu fee program that will be used.  For authorizations to use a general 1335 
Order, the special conditions may either identify the specific mitigation bank or in-lieu fee 1336 
program, or state that the specific mitigation bank or in-lieu fee program used to provide the 1337 
required compensatory mitigation must be approved by the permitting authority before the 1338 
credits are secured. 1339 

(l) Party responsible for compensatory mitigation.   1340 
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(1)  For permittee-responsible mitigation, the special conditions of the Order must clearly 1341 
indicate the party or parties responsible for the implementation, performance, and long-term 1342 
management of the compensatory mitigation project. 1343 

(3) If use of a mitigation bank or in-lieu fee program is approved by the permitting authority to 1344 
provide part or all of the required compensatory mitigation for an Order, the permittee retains 1345 
responsibility for providing the compensatory mitigation until the appropriate number and 1346 
resource type of credits have been secured from a sponsor and the permitting authority has 1347 
received documentation that confirms that the sponsor has accepted the responsibility for 1348 
providing the required compensatory mitigation.  This documentation may consist of a letter or 1349 
form signed by the sponsor, with the Order number and a statement indicating the number and 1350 
resource type of credits that have been secured from the sponsor.  Copies of this 1351 
documentation will be retained in the administrative records for both the Order and the 1352 
instrument.  If the sponsor fails to provide the required compensatory mitigation, the permitting 1353 
authority may pursue measures against the sponsor to ensure compliance. 1354 

(m) Timing.  Implementation of the compensatory mitigation project shall be, to the maximum extent 1355 
practicable, in advance of or concurrent with the activity causing the authorized impacts.  The 1356 
permitting authority shall require, to the extent appropriate and practicable, additional compensatory 1357 
mitigation to offset temporal losses of aquatic functions that will result from the permitted activity. 1358 

(n) Financial assurances.   1359 

(1) The permitting authority shall require sufficient financial assurances to ensure a high level of 1360 
confidence that the compensatory mitigation project will be successfully completed, in 1361 
accordance with applicable performance standards.  In cases where an alternate mechanism is 1362 
available to ensure a high level of confidence that the compensatory mitigation will be provided 1363 
and maintained (e.g., a formal, documented commitment from a government agency or public 1364 
authority) the permitting authority may determine that financial assurances are not necessary for 1365 
that compensatory mitigation project. 1366 

(2) The amount of the required financial assurances must be determined by the permitting 1367 
authority, in consultation with the project sponsor, and must be based on the size and 1368 
complexity of the compensatory mitigation project, the degree of completion of the project at the 1369 
time of project approval, the likelihood of success, the past performance of the project sponsor, 1370 
and any other factors the permitting authority deems appropriate.  Financial assurances may be 1371 
in the form of performance bonds, escrow accounts, casualty insurance, letters of credit, 1372 
legislative appropriations for government sponsored projects, or other appropriate instruments, 1373 
subject to the approval of the permitting authority.  The rationale for determining the amount of 1374 
the required financial assurances must be documented in the administrative record for either the 1375 
Order or the instrument.  In determining the assurance amount, the permitting authority shall 1376 
consider the cost of providing replacement mitigation, including costs for land acquisition, 1377 
planning and engineering, legal fees, mobilization, construction, and monitoring. 1378 

(3) If financial assurances are required, the Order must include a special condition requiring the 1379 
financial assurances to be in place prior to commencing the permitted activity. 1380 
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(4) Financial assurances shall be phased out once the compensatory mitigation project has 1381 
been determined by the permitting authority to be successful in accordance with its performance 1382 
standards.  The Order or instrument must clearly specify the conditions under which the 1383 
financial assurances are to be released to the permittee, sponsor, and/or other financial 1384 
assurance provider, including, as appropriate, linkage to achievement of performance 1385 
standards, adaptive management, or compliance with special conditions. 1386 

(5) A financial assurance must be in a form that ensures that the permitting authority will receive 1387 
notification at least 120 days in advance of any termination or revocation.  For third-party 1388 
assurance providers, this may take the form of a contractual requirement for the assurance 1389 
provider to notify the permitting authority at least 120 days before the assurance is revoked or 1390 
terminated. 1391 

(6) Financial assurances shall be payable at the direction of the permitting authority to his 1392 
designee or to a standby trust agreement.  When a standby trust is used (e.g., with performance 1393 
bonds or letters of credit) all amounts paid by the financial assurance provider shall be 1394 
deposited directly into the standby trust fund for distribution by the trustee in accordance with 1395 
the permitting authority’s instructions. 1396 

(o) Compliance with applicable law.  The compensatory mitigation project must comply with all 1397 
applicable federal, state, and local laws.  The Order, mitigation banking instrument, or in-lieu fee 1398 
program instrument must not require participation by the permitting authority in project 1399 
management, including receipt or management of financial assurances or long-term financing 1400 
mechanisms, except as determined by the permitting authority to be consistent with its statutory 1401 
authority, mission, and priorities. 1402 

§ 230.94 Planning and documentation.   1403 
(a) Pre-application consultations.  Potential applicants for Orders are encouraged to participate in 1404 
pre-application meetings with the permitting authority and appropriate agencies to discuss potential 1405 
mitigation requirements and information needs. 1406 
(c) Mitigation plan.   1407 

(1) Preparation and Approval.   1408 
 (i) For individual Orders, the permittee must prepare a draft mitigation plan and submit it to 1409 
the permitting authority for review prior to issuing the Order.  After addressing any comments 1410 
provided by the permitting authority, the permittee must prepare a final mitigation plan, which 1411 
must be approved by the permitting authority prior to commencing work in waters of the state.  1412 
The approved final mitigation plan must be incorporated into the individual Order either as an 1413 
attachment or by reference.  The final mitigation plan must include the items described in 1414 
paragraphs (c)(2) through (c)(14) of this section, but the level of detail of the mitigation plan 1415 
should be commensurate with the scale and scope of the impacts.  As an alternative, the 1416 
permitting authority may determine that it would be more appropriate to address any of the 1417 
items described in paragraphs (c)(2) through (c)(14) of this section as Order conditions, 1418 
instead of components of a compensatory mitigation plan.  For permittees who intend to fulfill 1419 
their compensatory mitigation obligations by securing credits from approved mitigation banks 1420 
or in-lieu fee programs, their mitigation plans need include only the items described in 1421 
paragraphs (c)(5) and (c)(6) of this section, and the name of the specific mitigation bank or 1422 
in-lieu fee program to be used. 1423 
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(2) Objectives.  A description of the resource type(s) and amount(s) that will be provided, the 1424 
method of compensation (i.e., restoration, establishment, enhancement, and/or preservation), 1425 
and the manner in which the resource functions of the compensatory mitigation project will 1426 
address the needs of the watershed, ecoregion, physiographic province, or other geographic 1427 
area of interest.   1428 
(3) Site selection.  A description of the factors considered during the site selection process.  1429 
This should include consideration of watershed needs, on-site alternatives where applicable, 1430 
and the practicability of accomplishing ecologically self-sustaining aquatic resource restoration, 1431 
establishment, enhancement, and/or preservation at the compensatory mitigation project site.  1432 
(See § 230.93(d).)  1433 
(4) Site protection instrument.  A description of the legal arrangements and instrument, including 1434 
site ownership, that will be used to ensure the long-term protection of the compensatory 1435 
mitigation project site (see § 230.97(a)).   1436 
(5) Baseline information.  A description of the ecological characteristics of the proposed 1437 
compensatory mitigation project site and, in the case of an application for an Order, the impact 1438 
site.  This may include descriptions of historic and existing plant communities, historic and 1439 
existing hydrology, soil conditions, a map showing the locations of the impact and mitigation 1440 
site(s) or the geographic coordinates for those site(s), and other site characteristics appropriate 1441 
to the type of resource proposed as compensation.  The baseline information should also 1442 
include a delineation of waters of the state on the proposed compensatory mitigation project 1443 
site.  A prospective permittee planning to secure credits from an approved mitigation bank or in-1444 
lieu fee program only needs to provide baseline information about the impact site, not the 1445 
mitigation bank or in-lieu fee project site.   1446 
(6) Determination of credits.  A description of the number of credits to be provided, including a 1447 
brief explanation of the rationale for this determination.  (See § 230.93(f).)  1448 

(i) For permittee-responsible mitigation, this should include an explanation of how the 1449 
compensatory mitigation project will provide the required compensation for unavoidable 1450 
impacts to aquatic resources resulting from the permitted activity. 1451 
(ii) For permittees intending to secure credits from an approved mitigation bank or in-lieu fee 1452 
program, it should include the number and resource type of credits to be secured and how 1453 
these were determined. 1454 

(7) Mitigation work plan.  Detailed written specifications and work descriptions for the 1455 
compensatory mitigation project, including, but not limited to, the geographic boundaries of the 1456 
project; construction methods, timing, and sequence; source(s) of water, including connections 1457 
to existing waters and uplands; methods for establishing the desired plant community; plans to 1458 
control invasive plant species; the proposed grading plan, including elevations and slopes of the 1459 
substrate; soil management; and erosion control measures.  For stream compensatory 1460 
mitigation projects, the mitigation work plan may also include other relevant information, such as 1461 
planform geometry, channel form (e.g., typical channel cross-sections), watershed size, design 1462 
discharge, and riparian area plantings. 1463 
(8) Maintenance plan.  A description and schedule of maintenance requirements to ensure the 1464 
continued viability of the resource once initial construction is completed.   1465 
(9) Performance standards.  Ecologically-based standards that will be used to determine 1466 
whether the compensatory mitigation project is achieving its objectives.  (See § 230.95.) 1467 
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(10) Monitoring requirements.  A description of parameters to be monitored in order to 1468 
determine if the compensatory mitigation project is on track to meet performance standards and 1469 
if adaptive management is needed.  A schedule for monitoring and reporting on monitoring 1470 
results to the permitting authority must be included.  (See § 230.96.) 1471 
(11) Long-term management plan.  A description of how the compensatory mitigation project will 1472 
be managed after performance standards have been achieved to ensure the long-term 1473 
sustainability of the resource, including long-term financing mechanisms and the party 1474 
responsible for long-term management.  (See § 230.97(d).) 1475 
(12) Adaptive management plan.  A management strategy to address unforeseen changes in 1476 
site conditions or other components of the compensatory mitigation project, including the party 1477 
or parties responsible for implementing adaptive management measures.  The adaptive 1478 
management plan will guide decisions for revising compensatory mitigation plans and 1479 
implementing measures to address both foreseeable and unforeseen circumstances that 1480 
adversely affect compensatory mitigation success.  (See § 230.97(c).) 1481 
(13) Financial assurances.  A description of financial assurances that will be provided and how 1482 
they are sufficient to ensure a high level of confidence that the compensatory mitigation project 1483 
will be successfully completed, in accordance with its performance standards (see § 230.93(n)). 1484 
(14) Other information.  The permitting authority may require additional information as 1485 
necessary to determine the appropriateness, feasibility, and practicability of the compensatory 1486 
mitigation project. 1487 

§ 230.95 Ecological performance standards.   1488 
(a) The approved mitigation plan must contain performance standards that will be used to assess 1489 
whether the project is achieving its objectives.  Performance standards should relate to the 1490 
objectives of the compensatory mitigation project, so that the project can be objectively evaluated to 1491 
determine if it is developing into the desired resource type, providing the expected condition or 1492 
functions, and attaining any other applicable metrics (e.g., acres). 1493 
(b) Performance standards must be based on attributes that are objective and verifiable.  Ecological 1494 
performance standards must be based on the best available science that can be measured or 1495 
assessed in a practicable manner.  Performance standards may be based on variables or 1496 
measures of functional capacity or condition as described in assessment methodologies, 1497 
measurements of hydrology or other aquatic resource characteristics, and/or comparisons to 1498 
reference aquatic resources of similar type and landscape position.  The use of reference aquatic 1499 
resources to establish performance standards will help ensure that those performance standards 1500 
are reasonably achievable, by reflecting the range of variability exhibited by the regional class of 1501 
aquatic resources as a result of natural processes and anthropogenic disturbances.  Performance 1502 
standards based on measurements of hydrology should take into consideration the hydrologic 1503 
variability exhibited by reference aquatic resources, especially wetlands.  Where practicable, 1504 
performance standards should take into account the expected stages of the aquatic resource 1505 
development process, in order to allow early identification of potential problems and appropriate 1506 
adaptive management. 1507 

§ 230.96 Monitoring. 1508 
(a) General.   1509 

(1) Monitoring the compensatory mitigation project site is necessary to determine if the project is 1510 
meeting its performance standards, and to determine if measures are necessary to ensure that 1511 
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the compensatory mitigation project is accomplishing its objectives.  The submission of 1512 
monitoring reports to assess the development and condition of the compensatory mitigation 1513 
project is required, but the content and level of detail for those monitoring reports must be 1514 
commensurate with the scale and scope of the compensatory mitigation project, as well as the 1515 
compensatory mitigation project type.  The mitigation plan must address the monitoring 1516 
requirements for the compensatory mitigation project, including the parameters to be monitored, 1517 
the length of the monitoring period, the party responsible for conducting the monitoring, the 1518 
frequency for submitting monitoring reports to the permitting authority, and the party responsible 1519 
for submitting those monitoring reports to the permitting authority. 1520 
(2) The permitting authority may conduct site inspections on a regular basis (e.g., annually) 1521 
during the monitoring period to evaluate mitigation site performance. 1522 

(b) Monitoring period.  The mitigation plan must provide for a monitoring period that is sufficient to 1523 
demonstrate that the compensatory mitigation project has met performance standards, but not less 1524 
than five years.  A longer monitoring period must be required for aquatic resources with slow 1525 
development rates (e.g., forested wetlands, bogs).  Following project implementation, the permitting 1526 
authority may reduce or waive the remaining monitoring requirements upon a determination that the 1527 
compensatory mitigation project has achieved its performance standards.  Conversely the 1528 
permitting authority may extend the original monitoring period upon a determination that 1529 
performance standards have not been met or the compensatory mitigation project is not on track to 1530 
meet them.  The permitting authority may also revise monitoring requirements when remediation 1531 
and/or adaptive management is required.   1532 
(c) Monitoring reports.   1533 

(1) The permitting authority must determine the information to be included in monitoring reports.  1534 
This information must be sufficient for the permitting authority to determine how the 1535 
compensatory mitigation project is progressing towards meeting its performance standards, and 1536 
may include plans (such as as-built plans), maps, and photographs to illustrate site conditions.  1537 
Monitoring reports may also include the results of functional, condition, or other assessments 1538 
used to provide quantitative or qualitative measures of the functions provided by the 1539 
compensatory mitigation project site. 1540 
(2) The permittee or sponsor is responsible for submitting monitoring reports in accordance with 1541 
the special conditions of the Order or the terms of the instrument.  Failure to submit monitoring 1542 
reports in a timely manner may result in compliance action by the permitting authority. 1543 
(3) Monitoring reports must be provided by the permitting authority to interested federal, tribal, 1544 
state, and local resource agencies, and the public, upon request. 1545 

§ 230.97 Management.  1546 
(a) Site protection.   1547 

(1) The aquatic habitats, riparian areas, buffers, and uplands that comprise the overall 1548 
compensatory mitigation project must be provided long-term protection through real estate 1549 
instruments or other available mechanisms, as appropriate.  Long-term protection may be 1550 
provided through real estate instruments such as conservation easements held by entities such 1551 
as federal, tribal, state, or local resource agencies, non-profit conservation organizations, or 1552 
private land managers; the transfer of title to such entities; or by restrictive covenants.  For 1553 
government property, long-term protection may be provided through state or federal facility 1554 
management plans or integrated natural resources management plans.  When approving a 1555 
method for long-term protection of non-government property other than transfer of title, the 1556 
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permitting authority shall consider relevant legal constraints on the use of conservation 1557 
easements and/or restrictive covenants in determining whether such mechanisms provide 1558 
sufficient site protection.  To provide sufficient site protection, a conservation easement or 1559 
restrictive covenant should, where practicable, establish in an appropriate third party (e.g., 1560 
governmental or non-profit resource management agency) the right to enforce site protections 1561 
and provide the third party the resources necessary to monitor and enforce these site 1562 
protections. 1563 
(2) The real estate instrument, management plan, or other mechanism providing long-term 1564 
protection of the compensatory mitigation site must, to the extent appropriate and practicable, 1565 
prohibit incompatible uses (e.g., clear cutting or mineral extraction) that might otherwise 1566 
jeopardize the objectives of the compensatory mitigation project.  Where appropriate, multiple 1567 
instruments recognizing compatible uses (e.g., fishing or grazing rights) may be used. 1568 
(3) The real estate instrument, management plan, or other long-term protection mechanism 1569 
must contain a provision requiring 60–day advance notification to the permitting authority before 1570 
any action is taken to void or modify the instrument, management plan, or long-term protection 1571 
mechanism, including transfer of title to, or establishment of any other legal claims over, the 1572 
compensatory mitigation site. 1573 
(4) For compensatory mitigation projects on public lands, where state or Federal facility 1574 
management plans or integrated natural resources management plans are used to provide long-1575 
term protection, and changes in statute, regulation, or agency needs or mission results in an 1576 
incompatible use on public lands originally set aside for compensatory mitigation, the public 1577 
agency authorizing the incompatible use is responsible for providing alternative compensatory 1578 
mitigation that is acceptable to the permitting authority for any loss in functions resulting from 1579 
the incompatible use. 1580 
(5) A real estate instrument, management plan, or other long-term protection mechanism used 1581 
for site protection of permittee-responsible mitigation must be approved by the permitting 1582 
authority in advance of, or concurrent with, the activity causing the authorized impacts. 1583 

(b) Sustainability.  Compensatory mitigation projects shall be designed, to the maximum extent 1584 
practicable, to be self-sustaining once performance standards have been achieved.  This includes 1585 
minimization of active engineering features (e.g., pumps) and appropriate siting to ensure that 1586 
natural hydrology and landscape context will support long-term sustainability.  Where active long-1587 
term management and maintenance are necessary to ensure long-term sustainability (e.g., 1588 
prescribed burning, invasive species control, maintenance of water control structures, easement 1589 
enforcement), the responsible party must provide for such management and maintenance.  This 1590 
includes the provision of long-term financing mechanisms where necessary.  Where needed, the 1591 
acquisition and protection of water rights must be secured and documented in the Order conditions 1592 
or instrument. 1593 
(c) Adaptive management.   1594 

(1) If the compensatory mitigation project cannot be constructed in accordance with the 1595 
approved mitigation plans, the permittee or sponsor must notify the permitting authority.  A 1596 
significant modification of the compensatory mitigation project requires approval from the 1597 
permitting authority. 1598 
(2) If monitoring or other information indicates that the compensatory mitigation project is not 1599 
progressing towards meeting its performance standards as anticipated, the responsible party 1600 
must notify the permitting authority as soon as possible.  The permitting authority will evaluate 1601 
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and pursue measures to address deficiencies in the compensatory mitigation project.  The 1602 
permitting authority will consider whether the compensatory mitigation project is providing 1603 
ecological benefits comparable to the original objectives of the compensatory mitigation project. 1604 
(3) The permitting authority, in consultation with the responsible party (and other federal, tribal, 1605 
state, and local agencies, as appropriate), will determine the appropriate measures.  The 1606 
measures may include site modifications, design changes, revisions to maintenance 1607 
requirements, and revised monitoring requirements.  The measures must be designed to ensure 1608 
that the modified compensatory mitigation project provides aquatic resource functions 1609 
comparable to those described in the mitigation plan objectives. 1610 
(4) Performance standards may be revised in accordance with adaptive management to 1611 
account for measures taken to address deficiencies in the compensatory mitigation project.  1612 
Performance standards may also be revised to reflect changes in management strategies and 1613 
objectives if the new standards provide for ecological benefits that are comparable or superior to 1614 
the approved compensatory mitigation project.  No other revisions to performance standards will 1615 
be allowed except in the case of natural disasters. 1616 

(d) Long-term management.   1617 
(1) The Order conditions or instrument must identify the party responsible for ownership and all 1618 
long-term management of the compensatory mitigation project.  The Order conditions or 1619 
instrument may contain provisions allowing the permittee or sponsor to transfer the long-term 1620 
management responsibilities of the compensatory mitigation project site to a land stewardship 1621 
entity, such as a public agency, non-governmental organization, or private land manager, after 1622 
review and approval by the permitting authority.  The land stewardship entity need not be 1623 
identified in the original Order or instrument, as long as the future transfer of long-term 1624 
management responsibility is approved by the permitting authority. 1625 
(2) A long-term management plan should include a description of long-term management 1626 
needs, annual cost estimates for these needs, and identify the funding mechanism that will be 1627 
used to meet those needs.   1628 
(3) Any provisions necessary for long-term financing must be addressed in the original Order or 1629 
instrument.  The permitting authority may require provisions to address inflationary adjustments 1630 
and other contingencies, as appropriate.  Appropriate long-term financing mechanisms include 1631 
non-wasting endowments, trusts, contractual arrangements with future responsible parties, and 1632 
other appropriate financial instruments.  In cases where the long-term management entity is a 1633 
public authority or government agency, that entity must provide a plan for the long-term 1634 
financing of the site. 1635 
(4) For permittee-responsible mitigation, any long-term financing mechanisms must be 1636 
approved in advance of the activity causing the authorized impacts. 1637 
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