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IPaC resource list
This report is an automatically generated list of species and other resources such as critical habitat 
(collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS) 
jurisdiction that are known or expected to be on or near the project area referenced below. The list 
may also include trust resources that occur outside of the project area, but that could potentially be 
directly or indirectly affected by activities in the project area. However, determining the likelihood 


Local offices
Sacramento Fish And Wildlife Office


(916) 414-6600
(916) 414-6713


Federal Building
2800 Cottage Way, Room W-2605
Sacramento, CA 95825-1846


U.S. Fish & Wildlife ServiceIPaC
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and extent of effects a project may have on trust resources typically requires gathering additional 


site-specific (e.g., vegetation/species surveys) and project-specific (e.g., magnitude and timing of 


proposed activities) information. 


Below is a summary of the project information you provided and contact information for the USFWS 


office(s) with jurisdiction in the defined project area. Please read the introduction to each section 


that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for 


additional information applicable to the trust resources addressed in that section . 


Location 
Contra Costa and Solano counties, California 







San Francisco Bay-Delta Fish And Wildlife


(916) 930-5603
(916) 930-5654


650 Capitol Mall
Suite 8-300
Sacramento, CA 95814


http://kim_squires@fws.gov
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Endangered species
This resource list is for informational purposes only and does not constitute an analysis of 
project level impacts.


The primary information used to generate this list is the known or expected range of each species. 
Additional areas of influence (AOI) for species are also considered. An AOI includes areas outside 
of the species range if the species could be indirectly affected by activities in that area (e.g., placing 
a dam upstream of a fish population, even if that fish does not occur at the dam site, may indirectly 
impact the species by reducing or eliminating water flow downstream). Because species can move, 
and site conditions can change, the species on this list are not guaranteed to be found on or near 


Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this 
list. Please contact NOAA Fisheries for species under their jurisdiction. 


1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also
shows species that are candidates, or proposed, for listing. See the listing status page for more
information.


2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an office of
the National Oceanic and Atmospheric Administration within the Department of Commerce.


The following species are potentially affected by activities in this location:
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the project area. To fully determine any potential effects to species, additional site-specific and 


project-specific information is often required. 


Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary 


information whether any species which is listed or proposed to be listed may be present in the area 


of such proposed action" for any project that is conducted, permitted, funded, or licensed by any 


Federal agency. A letter from the local office and a species list which fulfills this requirement can 


only be obtained by requesting an official species list from either the Regulatory Review section in 


IPaC (see directions below) or from the local field office directly. 


For project evaluations that require USFWS concurrence/review, please return to the IPaC website 


and request an official species list by doing the following: 


1. Draw the project location and click CONTINUE. 


2. Click DEFINE PROJECT. 


3. Log in (if directed to do so). 


4. Provide a name and description for your project. 


5. Click REQUEST SPECIES LIST. 


Listed species 


1 and their critical habitats are managed by the Ecological Services Program of the U.S. Fish and 


Wildlife Service (USFWS) and the fisheries division of the National Oceanic and Atmospheric 


Administration (NOAA Fisherie~ )-







Mammals


Birds


Amphibians


NAME STATUS


Salt Marsh Harvest Mouse Reithrodontomys raviventris
No critical habitat has been designated for this species. 
https://ecos.fws.gov/ecp/species/613


Endangered 


NAME STATUS


NAME STATUS


California Red-legged Frog Rana draytonii
There is final critical habitat for this species. Your location is outside 
the critical habitat. 
https://ecos.fws.gov/ecp/species/2891


Threatened 


California Tiger Salamander Ambystoma californiense
There is final critical habitat for this species. Your location is outside 
the critical habitat. 
https://ecos.fws.gov/ecp/species/2076


Threatened 
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Cc.'.i,fmr,i,a Cl.apper Rai,1, Rallus longirostris obsoletus 
No critical habitat has been designated for this species. 


https://ecos.fws .gov/ecp/species/4240 


California Least Tern Sterna antillarum browni 
No critical habitat has been designated for this species. 


https://ecos.fws.gov/ecp/species/8104 


Reptiles 
NAME 


Alameda Whipsnake (=striped Racer) Masticophis lateralis 


euryxanthus 
There is final critical habitat for this species. Your location is outside 


the critical habitat. 


https://ecos.fws .gov/ecp/species/5524 


Giant Garter Snake Thamnophis gigas 
No critical habitat has been designated for this species. 


https://ecos.fws.gov/ecp/species/4482 


Endangered 


Endangered 


STATUS 


Threatened 


Threatened 







Fishes


Insects


Crustaceans


NAME STATUS


Delta Smelt Hypomesus transpacificus
There is final critical habitat for this species. Your location overlaps 
the critical habitat. 
https://ecos.fws.gov/ecp/species/321


Threatened 


NAME STATUS


NAME STATUS


California Freshwater Shrimp Syncaris pacifica
No critical habitat has been designated for this species. 
https://ecos.fws.gov/ecp/species/7903


Endangered 


Vernal Pool Fairy Shrimp Branchinecta lynchi
There is final critical habitat for this species. Your location is outside 
the critical habitat. 
https://ecos.fws.gov/ecp/species/498


Threatened 
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Callippe Silverspot Butterfly Speyeria callippe callippe 
There is proposed critical habitat for this species. The location of 


the critical habitat is not available. 


https://ecos.fws.gov/ecp/species/3779 


Delta Green Ground Beetle Elaphrus viridis 
There is final critical habitat for this species. Your location is outside 


the critical habitat. 


https://ecos. fws.gov/ecp/species/2319 


San Bruno Elfin Butterfly Callophrys mossii bayensis 
There is proposed critical habitat for this species. The location of 


the critical habitat is not available. 


https://ecos.fws.gov/ecp/species/3394 


Valley Elderberry Longhorn Beetle Desmocerus californicus 


dimorphus 
There is final critical habitat for this species. Your location is outside 


the critical habitat. 


https://ecos.fws.qov/ecp/species/7850 


Endangered 


Threatened 


Endangered 


Threatened 







Flowering Plants


Migratory birds


Vernal Pool Tadpole Shrimp Lepidurus packardi
There is final critical habitat for this species. Your location is outside 
the critical habitat. 
https://ecos.fws.gov/ecp/species/2246


Endangered 


NAME STATUS


Antioch Dunes Evening-primrose Oenothera deltoides ssp. 
howellii


Endangered 


Certain birds are protected under the Migratory Bird Treaty Act


and the Bald and Golden Eagle Protection Act .


Any person or organization who plans or conducts activities that may result in impacts to migratory 
birds, eagles, and their habitats should follow appropriate regulations and consider implementing 
appropriate conservation measures, as described below. 


1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.


1 2
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There is final critical habitat for this species. Your location is outside 


the critical habitat. 


https://ecos.fws .gov/ecp/species/5970 


Soft Bird's-beak Cordylanthus mollis ssp. mollis 
There is final critical habitat for this species. Your location is outside 


the critical habitat. 


https://ecos.fws.gov/ecp/species/8541 


Critical habitats 


Endangered 


Potential effects to critical habitat(s) in this location must be analyzed along with the endangered 


species themselves. 


This location overlaps the critical habitat for the following species: 


NAME 


Delta Smelt Hypomesus transpacificus 
https://ecos.fws.gov/ecp/species/321#crithab 


TYPE 


Final 







The birds listed below are birds of particular concern either because they occur on the USFWS 


Additional information can be found using the following links:


• Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php


• Measures for avoiding and minimizing impacts to birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/
conservation-measures.php


• Nationwide conservation measures for birds
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
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Birds of Conservation Concern (BCC) list or warrant special attention in your project location. To 


learn more about the levels of concern for birds on your list and how this list is generated, see the 


FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that every 


bird on this list will be found in your project area. To see exact locations of where birders and the 


general public have sighted birds in and around your project area, visit the E-bird data mapping tool 


(Tip: enter your location, desired date range and a species on your list). For projects that occur off 


the Atlantic Coast, additional maps and models detailing the relative occurrence and abundance of 


bird species on your list are available. Links to additional information about Atlantic Coast birds, and 


other important information about your migratory bird list, including how to properly interpret and use 


your migratory bird report, can be found below. 


For guidance on when to schedule activities or implement avoidance and minimization measures to 


reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE 


SUMMARY at the top of your list to see when these birds are most likely to be present and breeding 


in your project area. 







NAME BREEDING SEASON (IF A 
BREEDING SEASON IS 
INDICATED FOR A BIRD ON 
YOUR LIST, THE BIRD MAY 
BREED IN YOUR PROJECT 
AREA SOMETIME WITHIN THE 
TIMEFRAME SPECIFIED, 
WHICH IS A VERY LIBERAL 
ESTIMATE OF THE DATES 
INSIDE WHICH THE BIRD 
BREEDS ACROSS ITS ENTIRE 


Common Yellowthroat Geothlypis trichas sinuosa
This is a Bird of Conservation Concern (BCC) only in particular Bird 
Conservation Regions (BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/2084


Breeds May 20 to Jul 31 


Golden Eagle Aquila chrysaetos
This is not a Bird of Conservation Concern (BCC) in this area, but 
warrants attention because of the Eagle Act or for potential 
susceptibilities in offshore areas from certain types of development 
or activities.
https://ecos.fws.gov/ecp/species/1680


Breeds Jan 1 to Aug 31 
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Bald Eagle Haliaeetus leucocephalus 
This is not a Bird of Conservation Concern (BCC) in this area, but 


warrants attention because of the Eagle Act or for potential 


susceptibilities in offshore areas from certain types of development 


or activities. 


https:/ /ecos. fws.gov/ecp/species/1626 


Black Rail Laterallus jamaicensis 
This is a Bird of Conservation Concern (BCC) throughout its range in 


the continental USA and Alaska. 


https://ecos.fws.gov/ecp/species/7717 


Clark's Grebe Aechmophorus clarkii 
This is a Bird of Conservation Concern (BCC) throughout its range in 


the continental USA and Alaska . 


RANGE. "BREEDS 


ELSEWHERE" INDICATES 


THAT THE BIRD DOES NOT 


LIKELY BREED IN YOUR ............................................... 


F=>139~1::qTf\f3!::~) 


Breeds Jan 1 to Aug 31 


Breeds Mar 1 to Sep 15 


Breeds Jan 1 to Dec 31 







Probability of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read and understand the FAQ 
“Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting to interpret 
this report. 


Probability of Presence ( ) 


Long-billed Curlew Numenius americanus
This is a Bird of Conservation Concern (BCC) throughout its range in 
the continental USA and Alaska.
https://ecos.fws.gov/ecp/species/5511


Breeds elsewhere 


Marbled Godwit Limosa fedoa
This is a Bird of Conservation Concern (BCC) throughout its range in 
the continental USA and Alaska.
https://ecos.fws.gov/ecp/species/9481


Breeds elsewhere 
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Short-billed Dowitcher Limnodromus griseus 
This is a Bird of Conservation Concern (BCC) throughout its range in 


the continental USA and Alaska . 


https://ecos. fws. gov /ecp/species/9480 


Song Sparrow Melospiza melodia 
This is a Bird of Conservation Concern (BCC) only in particular Bird 


Conservation Regions (BCRs) in the continental USA 


Spotted Towhee Pipilo maculatus clementae 
This is a Bird of Conservation Concern (BCC) only in particular Bird 


Conservation Regions (BCRs) in the continental USA 


https://ecos.fws.gov/ecp/species/4243 


Tricolored Blackbird Agelaius tricolor 
This is a Bird of Conservation Concern (BCC) throughout its range in 


the continental USA and Alaska . 


https://ecos.fws.gov/ecp/species/3910 


Willet Tringa semipalmata 
This is a Bird of Conservation Concern (BCC) throughout its range in 


the continental USA and Alaska . 


■ 


Breeds elsewhere 


Breeds Feb 20 to Sep 5 


Breeds Apr 15 to Jul 20 


Breeds Mar 15 to Aug 10 


Breeds elsewhere 







 no data survey effort breeding season probability of presence


Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your 
project overlaps during a particular week of the year. (A year is represented as 12 4-week months.) 
A taller bar indicates a higher probability of species presence. The survey effort (see below) can be 
used to establish a level of confidence in the presence score. One can have higher confidence in 
the presence score if the corresponding survey effort is also high. 


How is the probability of presence score calculated? The calculation is done in three steps:


1. The probability of presence for each week is calculated as the number of survey events in the
week where the species was detected divided by the total number of survey events for that
week. For example, if in week 12 there were 20 survey events and the Spotted Towhee was
found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 0.25.


A week is marked as having no data if there were no survey events for that week. 


Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant 
information. The exception to this is areas off the Atlantic coast, where bird returns are based on all 
years of available data, since data in these areas is currently much more sparse. 


SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
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2. To properly present the pattern of presence across the year, the relative probability of presence 


is calculated. This is the probability of presence divided by the maximum probability of presence 


across all weeks. For example, imagine the probability of presence in week 20 for the Spotted 


Towhee is 0.05, and that the probability of presence at week 12 (0.25) is the maximum of any 


week of the year. The relative probability of presence on week 12 is 0.25/0.25 = 1; at week 20 it 


is 0.05/0.25 = 0.2. 


3. The relative probability of presence calculated in the previous step undergoes a statistical 


conversion so that all possible values fall between 0 and 10, inclusive. This is the probability of 


presence score. 


To see a bar's probability of presence score, simply hover your mouse cursor over the bar. 


Breeding Season ( ) 


Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across its 


entire range. If there are no yellow bars shown for a bird, it does not breed in your project area. 


Survey Effort (I) 


Vertical black lines superimposed on probability of presence bars indicate the number of surveys 


performed for that species in the 10km grid cell(s) your project area overlaps. The number of 


surveys is expressed as a range, for example, 33 to 64 surveys. 


To see a bar's survey effort range, simply hover your mouse cursor over the bar. 


No Data(- ) 


■ ■ 







Bald Eagle
Non-BCC Vulnerable
(This is not a Bird of 
Conservation 
Concern (BCC) in this 
area, but warrants 
attention because of 
the Eagle Act or for 
potential 
susceptibilities in 
offshore areas from 
certain types of 
development or 
activities.)


Black Rail


attention because of 
the Eagle Act or for 
potential 
susceptibilities in 
offshore areas from 
certain types of 
development or 
activities.)


Long-billed Curlew
BCC Rangewide 
(CON) (This is a Bird 
of Conservation 
Concern (BCC) 
throughout its range 
in the continental 
USA and Alaska.)
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Clark's Grebe 
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Common 


Yellowthroat 


Elc::c:: .. ~. ElC::~JTh.i~ __ i_5. __ a. 
Bird of Conservation 


_C::CJ_ric::EJr.ri_.(l:lC::.<::).CJrily 
_i_ri_p.,i_r:(i_c:lJ_l.3_r __ E3_i_rd.. 
Conservation 
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Golden Eagle 
Non-BCC Vulnerable .................. , ......................... . 
(!.~i5. __ i_5._11_CJt _<1 __ 1:li_r~ __ CJf 
Conservation 
C::CJr1c::1,r.r1(E3_C::C::) _i_ri _~~i_5. 
area , __ but warrants 
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Marbled Godwit
BCC Rangewide 
(CON) (This is a Bird 
of Conservation 
Concern (BCC) 
throughout its range 
in the continental 
USA and Alaska.)


Short-billed 
Dowitcher
BCC Rangewide 
(CON) (This is a Bird 
of Conservation 
Concern (BCC) 
throughout its range 


(CON) (This is a Bird 
of Conservation 
Concern (BCC) 
throughout its range 
in the continental 
USA and Alaska.)


Tell me more about conservation measures I can implement to avoid or minimize impacts to migratory 
birds.


Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at 
any location year round. Implementation of these measures is particularly important when birds are most likely to 
occur in the project area. When birds may be breeding in the area, identifying the locations of any active nests and 
avoiding their destruction is a very helpful impact minimization measure. To see when birds are most likely to occur 
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Song Sparrow 


.s..c::c:: .. ~ .. s..c::13Jf.h.i1>.is. .a. 
Bird of Conservation 
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i.11.p.i~i.c:1J.lc1.r .. B..i.r9 
Conservation 
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Spotted Towhee 


s.c::c:: .~ .. s..c::13Jih.i1>. is. .a. 
Bird of Conservation 


C::CJr1c::e.r.ri(l:lC::<::).ClrJIY. 
.i.r1.p.i~i.c:1Jl.ir .El.i.r9 
Conservation 


~e.gio.11s..(l3.C::~15).i.ri 
.t~.8..C.CJrlti.n.e..n.t.a.1 .. lJ.~f,) 


Tricolored 


Blackbird 


ElC::C:: 13a.rige.\1Vid.e. 
(C::Qt:-IJCr.~.i.S. .. i.s..a. .. 8.i.r~. 
of Conservation 
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C::CJric::e.r.ri(l:lC::C::) 
t~rClll9~.CJ.U.t.i.t15 .. ra. 11ge. 
in the continental 


.lJ.~f-.. a.11.d. . .f\lc15.~.i) 


Willet 
BCC .Rangewide 
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and be breeding in your project area, view the Probability of Presence Summary. Additional measures and/or 
permits may be advisable depending on the type of activity you are conducting and the type of infrastructure or bird 
species present on your project site. 


What does IPaC use to generate the migratory birds potentially occurring in my specified location?


The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other species 
that may warrant special attention in your project location. 


The migratory bird list generated for your project is derived from data provided by the Avian Knowledge Network 
(AKN). The AKN data is based on a growing collection of survey, banding, and citizen science datasets and is 
queried and filtered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project 
intersects, and that have been identified as warranting special attention because they are a BCC species in that 


elsewhere" is indicated, then the bird likely does not breed in your project area. 


What are the levels of concern for migratory birds?


Migratory birds delivered through IPaC fall into the following distinct categories of concern: 


1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their range
anywhere within the USA (including Hawaii, the Pacific Islands, Puerto Rico, and the Virgin Islands);


2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in the
continental USA; and


3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because
of the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in offshore areas from
certain types of development or activities (e.g. offshore energy development or longline fishing).
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area, an eagle (Eagle Act requirements may apply), or a species that has a particular vulnerability to offshore 


activities or development. 


Again , the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not 


representative of all birds that may occur in your project area. To get a list of all birds potentially present in your 


project area, please visit the AKN Phenology Tool. 


What does IPaC use to generate the probability of presence graphs for the migratory birds potentially 
occurring in my specified location? 


The probability of presence graphs associated with your migratory bird list are based on data provided by the Avian 


Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and citizen science 


datasets . 


Probability of presence data is continuously being updated as new and better information becomes available. To 


learn more about how the probability of presence graphs are produced and how to interpret them, go the 


Probability of Presence Summary and then click on the "Tell me about these graphs" link. 


How do I know if a bird is breeding, wintering, migrating or present year-round in my project area? 


To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering , migrating or 


year-round), you may refer to the following resources: The Cornell Lab of Ornithology All About Birds Bird Guide, 


or (if you are unsuccessful in locating the bird of interest there), the Cornell Lab of Ornithology Neotropical Birds 


guide. If a bird on your migratory bird species list has a breeding season associated with it, if that bird does occur 


in your project area, there may be nests present at some point within the timeframe specified . If "Breeds 







Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, in particular, to 
avoid and minimize impacts to the birds on this list, especially eagles and BCC species of rangewide concern. For 
more information on conservation measures you can implement to help avoid and minimize migratory bird impacts 
and requirements for eagles, please see the FAQs for these topics. 


Details about birds that are potentially affected by offshore projects


For additional details about the relative occurrence and abundance of both individual bird species and groups of 
bird species within your project area off the Atlantic Coast, please visit the Northeast Ocean Data Portal. The 
Portal also offers data and information about other taxa besides birds that may be helpful to you in your project 
review. Alternately, you may download the bird model results files underlying the portal maps through the NOAA 
NCCOS Integrative Statistical Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the 


for to confirm presence, and helps guide you in knowing when to implement conservation measures to avoid or 
minimize potential impacts from your project activities, should presence be confirmed. To learn more about 
conservation measures, visit the FAQ “Tell me about conservation measures I can implement to avoid or minimize 
impacts to migratory birds” at the bottom of your migratory bird trust resources page. 


Facilities


National Wildlife Refuge lands
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Atlantic Outer Continental Shelf project webpage. 


Bird tracking data can also provide additional details about occurrence and habitat use throughout the year, 


including migration. Models relying on survey data may not include this information. For additional information on 


marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact Caleb Spiegel or Pam 


Loring . 


What if I have eagles on my list? 


If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating the 


Eagle Act should such impacts occur. 


Proper Interpretation and Use of Your Migratory Bird Report 


The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority 


concern . To learn more about how your list is generated, and see options for identifying what other birds may be in 


your project area, please see the FAQ "What does IPaC use to generate the migratory birds potentially occurring in 


my specified location". Please be aware this report provides the "probability of presence" of birds within the 10 km 


grid cell(s) that overlap your project; not your exact project footprint. On the graphs provided, please also look 


carefully at the survey effort (indicated by the black vertical bar) and for the existence of the "no data" indicator (a 


red horizontal bar). A high survey effort is the key component. If the survey effort is high, then the probability of 


presence score can be viewed as more dependable. In contrast, a low survey effort bar or no data bar means a 


lack of data and, therefore, a lack of certainty about presence of the species. This list is not perfect; it is simply a 


starting point for identifying what birds of concern have the potential to be in your project area , when they might be 


there, and if they might be breeding (which means nests might be present). The list helps you know what to look 







Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns.


THERE ARE NO REFUGE LANDS AT THIS LOCATION.


Fish hatcheries


E2SBNx
E2USMh
E2USM


FRESHWATER EMERGENT WETLAND
PEM1Ch


FRESHWATER POND
PUBHx
PUBHh3


LAKE
L2UBHh3
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THERE ARE NO FISH HATCHERIES AT THIS LOCATION. 


Wetlands in the National Wetlands ln1/entory 
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404 


of the Clean Water Act, or other State/Federal statutes. 


For more information please contact the Regulatory Program of the local U.S. Army Corps of 


Engineers District. 


Please note that the NWI data being shown may be out of date. We are currently working to update 


our NWI data set. We recommend you verify these results with a site visit to determine the actual 


extent of wetlands on site. 


This location overlaps the following wetlands: 


ESTUARINE AND MARINE DEEPWATER 


E1UBL 


ESTUARINE AND MARINE WETLAND 


E2EM1 Nh 


E2EM1N 







Data limitations


The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level 
information on the location, type and size of these resources. The maps are prepared from the analysis of high 
altitude imagery. Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error 
is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result in 
revision of the wetland boundaries or classification established through image analysis.


activities. 


RIVERINE
R4SBAx


A full description for each wetland code can be found at the National Wetlands Inventory website
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The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts, 


the amount and quality of the collateral data and the amount of ground truth verification work conducted . Metadata 


should be consulted to determine the date of the source imagery used and any mapping problems. 


Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be 


occasional differences in polygon boundaries or classifications between the information depicted on the map and 


the actual conditions on site. 


Data exclusions 


Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial 


imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged 


aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters. 


Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory. 


These habitats, because of their depth, go undetected by aerial imagery. 


Data precautions 


Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a 


different manner than that used in this inventory. There is no attempt, in either the design or products of this 


inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish the 


geographical scope of the regulatory programs of government agencies. Persons intending to engage in activities 


involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or 


local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such 







United States Department of the Interior


FISH AND WILDLIFE SERVICE
San Francisco Bay-Delta Fish And Wildlife


650 Capitol Mall


Suite 8-300


Sacramento, CA 95814


Phone: (916) 930-5603 Fax: (916) 930-5654


http://kim_squires@fws.gov


In Reply Refer To: 


Consultation Code: 08FBDT00-2019-SLI-0258 


Event Code: 08FBDT00-2019-E-00587  


Project Name: MOTCO Dredging


Subject: Updated list of threatened and endangered species that may occur in your proposed 


project location, and/or may be affected by your proposed project


To Whom It May Concern:


The enclosed species list identifies threatened, endangered, proposed and candidate species, as 


well as proposed and final designated critical habitat, that may occur within the boundary of your 


proposed project and/or may be affected by your proposed project. The species list fulfills the 


requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 


Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).


New information based on updated surveys, changes in the abundance and distribution of 


species, changed habitat conditions, or other factors could change this list. Please feel free to 


contact us if you need more current information or assistance regarding the potential impacts to 


federally proposed, listed, and candidate species and federally designated and proposed critical 


habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 


Act, the accuracy of this species list should be verified after 90 days. This verification can be 


completed formally or informally as desired. The Service recommends that verification be 


completed by visiting the ECOS-IPaC website at regular intervals during project planning and 


implementation for updates to species lists and information. An updated list may be requested 


through the ECOS-IPaC system by completing the same process used to receive the enclosed list.


The purpose of the Act is to provide a means whereby threatened and endangered species and the 


ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 


Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 


utilize their authorities to carry out programs for the conservation of threatened and endangered 


species and to determine whether projects may affect threatened and endangered species and/or 


designated critical habitat.


July 23, 2019
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A Biological Assessment is required for construction projects (or other undertakings having 


similar physical impacts) that are major Federal actions significantly affecting the quality of the 


human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 


(c)). For projects other than major construction activities, the Service suggests that a biological 


evaluation similar to a Biological Assessment be prepared to determine whether the project may 


affect listed or proposed species and/or designated or proposed critical habitat. Recommended 


contents of a Biological Assessment are described at 50 CFR 402.12.


If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 


listed species and/or designated critical habitat may be affected by the proposed project, the 


agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 


recommends that candidate species, proposed species and proposed critical habitat be addressed 


within the consultation. More information on the regulations and procedures for section 7 


consultation, including the role of permit or license applicants, can be found in the "Endangered 


Species Consultation Handbook" at:


http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF


Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 


Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 


development of an eagle conservation plan (http://www.fws.gov/windenergy/ 


eagle_guidance.html). Additionally, wind energy projects should follow the wind energy 


guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and 


bats.


Guidance for minimizing impacts to migratory birds for projects including communications 


towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http:// 


www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http:// 


www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/ 


comtow.html.


We appreciate your concern for threatened and endangered species. The Service encourages 


Federal agencies to include conservation of threatened and endangered species into their project 


planning to further the purposes of the Act. Please include the Consultation Tracking Number in 


the header of this letter with any request for consultation or correspondence about your project 


that you submit to our office.


Attachment(s):


▪ Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 


requirement for Federal agencies to "request of the Secretary of the Interior information whether 


any species which is listed or proposed to be listed may be present in the area of a proposed 


action".


This species list is provided by:


San Francisco Bay-Delta Fish And Wildlife


650 Capitol Mall


Suite 8-300


Sacramento, CA 95814


(916) 930-5603


This project's location is within the jurisdiction of multiple offices. Expect additional species list 


documents from the following office, and expect that the species and critical habitats in each 


document reflect only those that fall in the office's jurisdiction:


Sacramento Fish And Wildlife Office


Federal Building


2800 Cottage Way, Room W-2605


Sacramento, CA 95825-1846


(916) 414-6600
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Project Summary
Consultation Code: 08FBDT00-2019-SLI-0258


Event Code: 08FBDT00-2019-E-00587


Project Name: MOTCO Dredging


Project Type: DREDGE / EXCAVATION


Project Description: Dredging for ship access to piers 2, 3, 4 and the barge pier for the US 


Army MOTCO. Action area expanded to include possible dredge 


placement locations.


Project Location:


Approximate location of the project can be viewed in Google Maps: https:// 


www.google.com/maps/place/38.06308695849948N122.27353369042976W


Counties: Contra Costa, CA | Sacramento, CA | Solano, CA



https://www.google.com/maps/place/38.06308695849948N122.27353369042976W

https://www.google.com/maps/place/38.06308695849948N122.27353369042976W
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Endangered Species Act Species
There is a total of 25 threatened, endangered, or candidate species on this species list.


Species on this list should be considered in an effects analysis for your project and could include 


species that exist in another geographic area. For example, certain fish may appear on the species 


list because a project could affect downstream species.


IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 


Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 


Department of Commerce.


See the "Critical habitats" section below for those critical habitats that lie wholly or partially 


within your project area under this office's jurisdiction. Please contact the designated FWS office 


if you have questions.


1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an


office of the National Oceanic and Atmospheric Administration within the Department of


Commerce.


Mammals
NAME STATUS


Salt Marsh Harvest Mouse Reithrodontomys raviventris
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/613


Endangered


San Joaquin Kit Fox Vulpes macrotis mutica
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/2873


Endangered


1



https://www.fisheries.noaa.gov/

https://ecos.fws.gov/ecp/species/613

https://ecos.fws.gov/ecp/species/2873
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Birds
NAME STATUS


California Clapper Rail Rallus longirostris obsoletus
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/4240


Endangered


California Least Tern Sterna antillarum browni
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/8104


Endangered


Northern Spotted Owl Strix occidentalis caurina
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/1123


Threatened


Western Snowy Plover Charadrius nivosus nivosus
Population: Pacific Coast population DPS-U.S.A. (CA, OR, WA), Mexico (within 50 miles of 


Pacific coast)


There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/8035


Threatened


Reptiles
NAME STATUS


Alameda Whipsnake (=striped Racer) Masticophis lateralis euryxanthus
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/5524


Threatened


Giant Garter Snake Thamnophis gigas
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/4482


Threatened


Amphibians
NAME STATUS


California Red-legged Frog Rana draytonii
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/2891


Threatened


California Tiger Salamander Ambystoma californiense
Population: U.S.A. (Central CA DPS)


There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/2076


Threatened



https://ecos.fws.gov/ecp/species/4240

https://ecos.fws.gov/ecp/species/8104

https://ecos.fws.gov/ecp/species/1123

https://ecos.fws.gov/ecp/species/8035

https://ecos.fws.gov/ecp/species/5524

https://ecos.fws.gov/ecp/species/4482

https://ecos.fws.gov/ecp/species/2891

https://ecos.fws.gov/ecp/species/2076
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Fishes
NAME STATUS


Delta Smelt Hypomesus transpacificus
There is final critical habitat for this species. Your location overlaps the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/321


Threatened


Insects
NAME STATUS


Callippe Silverspot Butterfly Speyeria callippe callippe
There is proposed critical habitat for this species. The location of the critical habitat is not 


available.


Species profile: https://ecos.fws.gov/ecp/species/3779


Endangered


Delta Green Ground Beetle Elaphrus viridis
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/2319


Threatened


Lange's Metalmark Butterfly Apodemia mormo langei
There is proposed critical habitat for this species. The location of the critical habitat is not 


available.


Species profile: https://ecos.fws.gov/ecp/species/4382


Endangered


San Bruno Elfin Butterfly Callophrys mossii bayensis
There is proposed critical habitat for this species. The location of the critical habitat is not 


available.


Species profile: https://ecos.fws.gov/ecp/species/3394


Endangered


Valley Elderberry Longhorn Beetle Desmocerus californicus dimorphus
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/7850


Threatened



https://ecos.fws.gov/ecp/species/321

https://ecos.fws.gov/ecp/species/3779

https://ecos.fws.gov/ecp/species/2319

https://ecos.fws.gov/ecp/species/4382

https://ecos.fws.gov/ecp/species/3394

https://ecos.fws.gov/ecp/species/7850
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Crustaceans
NAME STATUS


California Freshwater Shrimp Syncaris pacifica
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/7903


Endangered


Conservancy Fairy Shrimp Branchinecta conservatio
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/8246


Endangered


Vernal Pool Fairy Shrimp Branchinecta lynchi
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/498


Threatened


Vernal Pool Tadpole Shrimp Lepidurus packardi
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/2246


Endangered


Flowering Plants
NAME STATUS


Antioch Dunes Evening-primrose Oenothera deltoides ssp. howellii
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/5970


Endangered


Colusa Grass Neostapfia colusana
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/5690


Threatened


Contra Costa Goldfields Lasthenia conjugens
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/7058


Endangered


Contra Costa Wallflower Erysimum capitatum var. angustatum
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/7601


Endangered


Soft Bird's-beak Cordylanthus mollis ssp. mollis
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/8541


Endangered


Critical habitats
There is 1 critical habitat wholly or partially within your project area under this office's 


jurisdiction.



https://ecos.fws.gov/ecp/species/7903

https://ecos.fws.gov/ecp/species/8246

https://ecos.fws.gov/ecp/species/498

https://ecos.fws.gov/ecp/species/2246

https://ecos.fws.gov/ecp/species/5970

https://ecos.fws.gov/ecp/species/5690

https://ecos.fws.gov/ecp/species/7058

https://ecos.fws.gov/ecp/species/7601

https://ecos.fws.gov/ecp/species/8541
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NAME STATUS


Delta Smelt Hypomesus transpacificus
https://ecos.fws.gov/ecp/species/321#crithab


Final



https://ecos.fws.gov/ecp/species/321#crithab





United States Department of the Interior


FISH AND WILDLIFE SERVICE
Sacramento Fish And Wildlife Office


Federal Building


2800 Cottage Way, Room W-2605


Sacramento, CA 95825-1846


Phone: (916) 414-6600 Fax: (916) 414-6713


In Reply Refer To: 


Consultation Code: 08ESMF00-2019-SLI-2506 


Event Code: 08ESMF00-2019-E-08162  


Project Name: MOTCO Dredging


Subject: Updated list of threatened and endangered species that may occur in your proposed 


project location, and/or may be affected by your proposed project


To Whom It May Concern:


The enclosed species list identifies threatened, endangered, proposed and candidate species, as 


well as proposed and final designated critical habitat, under the jurisdiction of the U.S. Fish and 


Wildlife Service (Service) that may occur within the boundary of your proposed project and/or 


may be affected by your proposed project. The species list fulfills the requirements of the Service 


under section 7(c) of the Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et 


seq.).


Please follow the link below to see if your proposed project has the potential to affect other 


species or their habitats under the jurisdiction of the National Marine Fisheries Service:


http://www.nwr.noaa.gov/protected_species/species_list/species_lists.html


New information based on updated surveys, changes in the abundance and distribution of 


species, changed habitat conditions, or other factors could change this list. Please feel free to 


contact us if you need more current information or assistance regarding the potential impacts to 


federally proposed, listed, and candidate species and federally designated and proposed critical 


habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 


Act, the accuracy of this species list should be verified after 90 days. This verification can be 


completed formally or informally as desired. The Service recommends that verification be 


completed by visiting the ECOS-IPaC website at regular intervals during project planning and 


implementation for updates to species lists and information. An updated list may be requested 


through the ECOS-IPaC system by completing the same process used to receive the enclosed list.


July 23, 2019
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The purpose of the Act is to provide a means whereby threatened and endangered species and the 


ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 


Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 


utilize their authorities to carry out programs for the conservation of threatened and endangered 


species and to determine whether projects may affect threatened and endangered species and/or 


designated critical habitat.


A Biological Assessment is required for construction projects (or other undertakings having 


similar physical impacts) that are major Federal actions significantly affecting the quality of the 


human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 


(c)). For projects other than major construction activities, the Service suggests that a biological 


evaluation similar to a Biological Assessment be prepared to determine whether the project may 


affect listed or proposed species and/or designated or proposed critical habitat. Recommended 


contents of a Biological Assessment are described at 50 CFR 402.12.


If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 


listed species and/or designated critical habitat may be affected by the proposed project, the 


agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 


recommends that candidate species, proposed species and proposed critical habitat be addressed 


within the consultation. More information on the regulations and procedures for section 7 


consultation, including the role of permit or license applicants, can be found in the "Endangered 


Species Consultation Handbook" at:


http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF


Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 


Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 


development of an eagle conservation plan (http://www.fws.gov/windenergy/ 


eagle_guidance.html). Additionally, wind energy projects should follow the wind energy 


guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and 


bats.


Guidance for minimizing impacts to migratory birds for projects including communications 


towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http:// 


www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http:// 


www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/ 


comtow.html.


We appreciate your concern for threatened and endangered species. The Service encourages 


Federal agencies to include conservation of threatened and endangered species into their project 


planning to further the purposes of the Act. Please include the Consultation Tracking Number in 


the header of this letter with any request for consultation or correspondence about your project 


that you submit to our office.
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Attachment(s):


▪ Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 


requirement for Federal agencies to "request of the Secretary of the Interior information whether 


any species which is listed or proposed to be listed may be present in the area of a proposed 


action".


This species list is provided by:


Sacramento Fish And Wildlife Office


Federal Building


2800 Cottage Way, Room W-2605


Sacramento, CA 95825-1846


(916) 414-6600


This project's location is within the jurisdiction of multiple offices. Expect additional species list 


documents from the following office, and expect that the species and critical habitats in each 


document reflect only those that fall in the office's jurisdiction:


San Francisco Bay-Delta Fish And Wildlife


650 Capitol Mall


Suite 8-300


Sacramento, CA 95814


(916) 930-5603
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Project Summary
Consultation Code: 08ESMF00-2019-SLI-2506


Event Code: 08ESMF00-2019-E-08162


Project Name: MOTCO Dredging


Project Type: DREDGE / EXCAVATION


Project Description: Dredging for ship access to piers 2, 3, 4 and the barge pier for the US 


Army MOTCO. Action area expanded to include possible dredge 


placement locations.


Project Location:


Approximate location of the project can be viewed in Google Maps: https:// 


www.google.com/maps/place/38.06308695849948N122.27353369042976W


Counties: Contra Costa, CA | Sacramento, CA | Solano, CA



https://www.google.com/maps/place/38.06308695849948N122.27353369042976W

https://www.google.com/maps/place/38.06308695849948N122.27353369042976W





07/23/2019 Event Code: 08ESMF00-2019-E-08162   3


Endangered Species Act Species
There is a total of 23 threatened, endangered, or candidate species on this species list.


Species on this list should be considered in an effects analysis for your project and could include 


species that exist in another geographic area. For example, certain fish may appear on the species 


list because a project could affect downstream species.


IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 


Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 


Department of Commerce.


See the "Critical habitats" section below for those critical habitats that lie wholly or partially 


within your project area under this office's jurisdiction. Please contact the designated FWS office 


if you have questions.


1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an


office of the National Oceanic and Atmospheric Administration within the Department of


Commerce.


Mammals
NAME STATUS


Salt Marsh Harvest Mouse Reithrodontomys raviventris
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/613


Endangered


San Joaquin Kit Fox Vulpes macrotis mutica
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/2873


Endangered


Birds
NAME STATUS


California Clapper Rail Rallus longirostris obsoletus
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/4240


Endangered


California Least Tern Sterna antillarum browni
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/8104


Endangered


1



https://www.fisheries.noaa.gov/

https://ecos.fws.gov/ecp/species/613

https://ecos.fws.gov/ecp/species/2873

https://ecos.fws.gov/ecp/species/4240

https://ecos.fws.gov/ecp/species/8104
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Reptiles
NAME STATUS


Alameda Whipsnake (=striped Racer) Masticophis lateralis euryxanthus
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/5524


Threatened


Giant Garter Snake Thamnophis gigas
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/4482


Threatened


Amphibians
NAME STATUS


California Red-legged Frog Rana draytonii
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/2891


Threatened


California Tiger Salamander Ambystoma californiense
Population: U.S.A. (Central CA DPS)


There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/2076


Threatened


Fishes
NAME STATUS


Delta Smelt Hypomesus transpacificus
There is final critical habitat for this species. Your location overlaps the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/321


Threatened



https://ecos.fws.gov/ecp/species/5524

https://ecos.fws.gov/ecp/species/4482

https://ecos.fws.gov/ecp/species/2891

https://ecos.fws.gov/ecp/species/2076

https://ecos.fws.gov/ecp/species/321





07/23/2019 Event Code: 08ESMF00-2019-E-08162   5


Insects
NAME STATUS


Callippe Silverspot Butterfly Speyeria callippe callippe
There is proposed critical habitat for this species. The location of the critical habitat is not 


available.


Species profile: https://ecos.fws.gov/ecp/species/3779


Endangered


Delta Green Ground Beetle Elaphrus viridis
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/2319


Threatened


Lange's Metalmark Butterfly Apodemia mormo langei
There is proposed critical habitat for this species. The location of the critical habitat is not 


available.


Species profile: https://ecos.fws.gov/ecp/species/4382


Endangered


San Bruno Elfin Butterfly Callophrys mossii bayensis
There is proposed critical habitat for this species. The location of the critical habitat is not 


available.


Species profile: https://ecos.fws.gov/ecp/species/3394


Endangered


Valley Elderberry Longhorn Beetle Desmocerus californicus dimorphus
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/7850


Habitat assessment guidelines:  


https://ecos.fws.gov/ipac/guideline/assessment/population/436/office/11420.pdf


Threatened


Crustaceans
NAME STATUS


California Freshwater Shrimp Syncaris pacifica
No critical habitat has been designated for this species.


Species profile: https://ecos.fws.gov/ecp/species/7903


Endangered


Vernal Pool Fairy Shrimp Branchinecta lynchi
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/498


Threatened


Vernal Pool Tadpole Shrimp Lepidurus packardi
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/2246


Endangered



https://ecos.fws.gov/ecp/species/3779

https://ecos.fws.gov/ecp/species/2319

https://ecos.fws.gov/ecp/species/4382

https://ecos.fws.gov/ecp/species/3394

https://ecos.fws.gov/ecp/species/7850

https://ecos.fws.gov/ipac/guideline/assessment/population/436/office/11420.pdf

https://ecos.fws.gov/ecp/species/7903

https://ecos.fws.gov/ecp/species/498

https://ecos.fws.gov/ecp/species/2246
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Flowering Plants
NAME STATUS


Antioch Dunes Evening-primrose Oenothera deltoides ssp. howellii
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/5970


Endangered


Colusa Grass Neostapfia colusana
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/5690


Threatened


Contra Costa Goldfields Lasthenia conjugens
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/7058


Endangered


Contra Costa Wallflower Erysimum capitatum var. angustatum
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/7601


Endangered


Keck's Checker-mallow Sidalcea keckii
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/5704


Endangered


Soft Bird's-beak Cordylanthus mollis ssp. mollis
There is final critical habitat for this species. Your location is outside the critical habitat.


Species profile: https://ecos.fws.gov/ecp/species/8541


Endangered


Critical habitats
There is 1 critical habitat wholly or partially within your project area under this office's 


jurisdiction.


NAME STATUS


Delta Smelt Hypomesus transpacificus
https://ecos.fws.gov/ecp/species/321#crithab


Final



https://ecos.fws.gov/ecp/species/5970

https://ecos.fws.gov/ecp/species/5690

https://ecos.fws.gov/ecp/species/7058

https://ecos.fws.gov/ecp/species/7601

https://ecos.fws.gov/ecp/species/5704

https://ecos.fws.gov/ecp/species/8541

https://ecos.fws.gov/ecp/species/321#crithab



		Appendix A

		ENDANGERED SPECIES CONSULTATION DOCUMENTATION

		Updated list of threatened and endangered species

		Official Species List

		Project summary

		Endangered Species Act species

		Mammals

		Birds

		Reptiles

		Amphibians

		Fishes

		Insects

		Crustaceans

		Flowering Plants

		Critical habitats







		Endangered species

		Updated list of threatened and endangered species

		Official Species List

		Project summary

		Endangered Species Act species

		Mammals

		Birds

		Reptiles

		Amphibians

		Fishes

		Insects

		Crustaceans

		Flowering Plants

		Critical habitats







		USFWS BIOLOGICAL ASSESSMENT

FOR

MILITARY OCEAN TERMINAL CONCORD PIER

MAINTENANCE DREDGING

CONTRA COSTA AND SOLANO COUNTY,

CALIFORNIA

		1.0 Introduction

		1.1 Project Location and Action Area

		1.1 Action Area



		2.0 MOTCO Piers and Project Description

		2.1 Dredging Methods

		2.1.1 Dredge Material Transport and Placement

		2.1.2 Montezuma Wetlands

		2.1.3 Cullinan Ranch Restoration Project

		2.1.4 Antioch Dunes National Wildlife Refuge

		2.1.5 SF-9 Carquinez Strait Placement Site

		2.1.5.1 SF-16 Suisun Bay Placement Site





		2.2 Future Operations and Maintenance Activities

		2.3 Military Ocean Terminal Pier Modernization



		3.0 Consultation History

		4.0 Environmental Baseline and General Effects of the Proposed Action

		4.1 Impacts Associated with Dredging and Dredged Material Transportation

		4.2 Habitat Alteration

		4.3 Water and Sediment Quality

		4.3.1 Sediment Sampling and Testing

		4.3.2 Turbidity and Suspended Sediment

		4.3.3 Exposure to Constituents of Concern and Bioaccumulation

		4.3.4 Noise





		5.0 USFWS Endangered Species Act Resources

		5.1 Special Status Species and Critical Habitat in the Action Area

		5.1.1 Delta Smelt (Hypomesus transpacificus) (FT) (CH) (SE)

		5.1.1.1 Listing Status and Range

		5.1.1.2 Life Cycle and Habitat Use

		5.1.1.3 Threats

		5.1.1.4 Status in the Action Area



		5.1.2 Delta Smelt Critical Habitat



		5.2 Environmental Baseline

		5.3 Potential Effects of the Proposed Action on ESA-Protected Resources

		5.3.1 Direct Contact with Dredging Equipment and Entrainment

		5.3.2 Noise

		5.3.3 Increased Suspended Sediment

		5.3.4 Habitat Loss



		5.4 San Francisco Bay-Delta Climate Change

		5.5 Cumulative Effects

		5.6 Conclusions and Determination of Effects



		6.0 Literature Cited

		Biological Opinion for the Proposed Maintenance Dredging at Military Ocean Terminal Concord Project, Contra Costa and Solano Counties, California 

		Consultation History

		Description of the Proposed Action

		Action Area

		Status of the Species

		Environmental Baseline 

		Cumulative Effects 

		INCIDENTAL TAKE STATEMENT 

		Reasonable and Prudent Measure

		Terms and Conditions

		CONSERVATION RECOMMENDATIONS 



		NMFS BIOLOGICAL ASSESSMENT

and

ESSENTIAL FISH HABITAT ASSESSMENT

FOR

MILITARY OCEAN TERMINAL CONCORD PIER

MAINTENANCE DREDGING

CONTRA COSTA AND SOLANO COUNTY,

CALIFORNIA

		1.0 Introduction

		1.1 Project Location and Action Area

		1.1 Action Area



		2.0 MOTCO Piers and Project Description

		2.1 Dredging Methods

		2.1.1 Dredge Material Transport and Placement

		2.1.2 Montezuma Wetlands

		2.1.3 Cullinan Ranch Restoration Project

		2.1.4 Antioch Dunes National Wildlife Refuge

		2.1.5 SF-9 Carquinez Strait Placement Site

		2.1.5.1 SF-16 Suisun Bay Placement Site





		2.2 Future Operations and Maintenance Activities

		2.3 Military Ocean Terminal Pier Modernization



		3.0 Consultation History

		4.0 Environmental Baseline and General Effects of the Proposed Action

		4.1 Habitats in the vicinity of MOTCO

		4.1.1 Subtidal Habitats

		4.1.2 Aquatic Vegetation

		4.1.3 Intertidal Habitats



		4.2 Impacts Associated with Dredging and Dredged Material Transportation

		4.3 Habitat Alteration

		4.4 Water and Sediment Quality

		4.4.1 Sediment Sampling and Testing

		4.4.2 Turbidity and Suspended Sediment

		4.4.3 Exposure to Constituents of Concern and Bioaccumulation

		4.4.4 Noise





		5.0 NMFS Endangered Species Act Resources

		5.1 Central Valley Spring-run ESU Chinook Salmon (Oncorhynchus tshawytscha) (FT) (CH) (ST) and Sacramento River Winter-run ESU Chinook Salmon (Oncorhynchus tshawytscha) (FE) (CH) (SE)

		5.1.1 Listing Status and Range

		5.1.2 Life Cycle and Habitat Use

		5.1.3 Threats

		5.1.4 Status in the Action Area



		5.2 Central Valley Spring-run ESU Chinook Salmon and Sacramento River Winter-run ESU Chinook Salmon Critical Habitat

		5.3 Central Valley Steelhead DPS (Oncorhynchus mykiss) (FT) (CH) and Central California Coast Steelhead DPS (Oncorhynchus mykiss) (FT) (CH)

		5.3.1 Listing Status and Range

		5.3.2 Life Cycle and Habitat Use

		5.3.3 Threats

		5.3.4 Status in the Action Area



		5.4 Central Valley Steelhead DPS and Central California Coast DPS Critical Habitat

		5.5 Southern DPS Green Sturgeon (Acipenser medirotris) (FT) (CH)

		5.5.1 Listing Status and Range

		5.5.2 Life Cycle and Habitat Use

		5.5.3 Threats

		5.5.4 Status in the Action Area



		5.6 Southern DPS of North American Green Sturgeon Critical Habitat

		5.7 Potential Effects of the Proposed Action on ESA-Protected Resources

		5.8 Cumulative Effects

		5.8.1 Long-Term Management Strategy for Dredged Material



		5.9 Conclusion and Determination of Effects



		6.0 Essential Fish Habitat Assessment

		6.1 Potential Effects of the Proposed Action on Essential Fish Habitat

		6.2 Conclusions and Determination of Effects



		7.0 Literature Cited












u,s.. 
FI6.'l.I & WlLOUFB 


S1'RVlClc: 


United States Department of the Interior 


FISH AND WILDLIFE SERVICE 


..... 
·� 


�. ·• 7£ �'i ';l'\,7 


In Reply Refer to: 
08FBDT00-2020-
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Mr. Guy Romine 


San Francisco Bay-Delta Fish and Wildlife Office 
650 Capitol Mall, Suite 8-300 
Sacramento, California 95 814 


Environmental Branch Chief 
Military Ocean Terminal Concord 
Department of the Army 
Military Surface Deployment and Distribution Command 
834th Transportation Battalion 
410 Norman Ave 
Concord, CA 94520-1142 


DEC 3 O 2019 


Subject: Biological Opinion for the Proposed Maintenance Dredging at Military Ocean 
Terminal Concord Project, Contra Costa and Solano Counties, California 


Dear Mr. Romine: 


This letter is in response to the U.S. Department of the Army's (Army) October 9, 2019 request 
for initiation of formal consultation with the U.S. Fish and Wildlife Service (Service) on the 
Proposed Maintenance Dredging at Military Ocean Terminal Concord (MOTCO) Project 
(proposed project) in Contra Costa and Solano Counties, California. Your request was received 
by the Service on October 15, 2019. At issue are the proposed project's effects on the federally 
threatened delta smelt (Hypomesus transpacificus) and its designated critical habitat. This 
response is provided under the authority of the Endangered Species Act of 1973, as amended (16 
U.S.C. 1531 et seq.) (Act), and in accordance with the implementing regulations pertaining to 
interagency cooperation (50 CFR 402). 


The Federal action on which we are consulting is the maintenance dredging of the Department of 
the Army's MOTCO's Piers 2, 3, and 4. Pursuant to 50 CFR 402.12G), you submitted a 
biological assessment for our review and requested concurrence with the clarified findings 
presented therein. These findings conclude that the proposed project may affect, and is likely to 
adversely affect delta smelt and is not likely to adversely affect delta smelt designated critical 
habitat. 


In considering your request, we based our evaluation on the following: (1) the Army's October 9, 
2019 initiation letter; (2) the Army's October 2019, Biological Assessment for Military Ocean 
Terminal Concord Pier Maintenance Dredging Contra Costa and Solano County, California 
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(BA); (3) emails and telephones conversations; and (4) other information available to the 
Service. 


The Service has reviewed the proposed project and its effects to the delta smelt's designated 
critical habitat. In designating critical habitat for the delta smelt, the Service identified the 
following Primary Constituent Elements (PCEs) essential to the conservation of the species: 
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PCE # 1 is physical habitat for spawning. Reduction in overall spawning substrate is not expected 
to occur. The reduction is not expected because dredging will be conducted at depths deeper than 
the assumec;l spa�ning,habitat of delta smelt (i.e. shallow water habitat). 


PCE #2 is suitable water quality for all life stages. Water quality in the action area will be 
temporarily affected by mechanical clamshell dredging and by sediment disposal activities at the 
SF-16, in-bay disposal site (SF-9 is not within designated critical habitat). Maintenance dredging 
of the navigation channel may affect water quality surrounding the area being dredged through 
the creation of the sediment plumes. The sediment plumes are temporary in nature and typically 
dissipate within the same day of activity. Sediment plumes are also discountable in size in 
relation to the Delta and would not be expected to affect the overall water quality of the Delta 
ecosystem. In-bay disposal adjacent to the channel is beneficial specific to delta smelt critical 
habitat over other forms of disposal by not removing sediment from the Delta. 


PCE #3 is river flow. The proposed dredging is limited to the piers and does not permanently 
divert water out of or away from the surrounding aquatic environment and therefore is not 
expected to diminish river flow. 


PCE #4 is salinity for rearing. The proposed project is not expected to have any significant effect 
on salinity, since the river flows will not be affected, thus not affecting the position of X2. 


Based on the analysis above, the Service concurs that the proposed project is not likely to 
adversely affect the delta smelt's critical habitat. The remainder of this document represents the 
Service's biological opinion on the effects of the proposed project on the delta smelt. 


Consultation History 


September 18, 2019: The Army hosted a multi-agency conference call to discuss the dredging 
project. Part of the discussion focused on proposing maintenance dredging 
in more than one consultation. Dredging as proposed under the MOTCO 
Piers 2 and 3 Modernization Project biological opinion (Service file 
number: 0SFBT00-2014-F-0002-5) was not conducted and the Army 
acknowledged the need to withdraw dredging from that consultation. 


October 15, 2019: The Service received the Army's initiation letter and biological 
assessment. 


November 2019: The Service and Arniy exchanged emails regarding clarification on 
determinations and consultation time frame. 
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BIOLOGICAL OPINION 


Description of the Proposed Action 


Overview 


MOTCO proposes to perform dredging practices to maintain operational and mission capacity 
for Piers 2,3, 4, and Barge Pier (totaling 38 acres). Dredging would be conducted under the Long 
Term-Management Strategy (LTMS) for the Placement of Dredged Material for San Francisco 
Bay Region. As required by the 1999 LTMS biological opinion and 2004 amendment (Service 
file numbers: 1-1-98-F-62 and 1-1-04-F-0l 99), any dredging in Suisun Bay and its tidal marshes 
from the Carquinez Bridge east to Collinsville would require separate endangered species 
consultation. The frequency of dredging to be conducted, and volumes dredged would maintain 
suitable depths for navigability and cargo operations at piers 2-4 (35 feet Mean Lower Low 
Water (MLLW)) and the barge pier (20 feet MLLW). Maintenance dredging includes dredging 
to the respective pier's regulatory depth, plus up to 2 feet of overdepth. MOTCO dredging 
operations would use a clamshell dredge depending on the Dredged Material Management Office 
(DMMO) permit and equipment availability. Local water velocities appear to slow sediment 
deposition, therefore, MOTCO currently expects to dredge every 2 years when necessary to 
maintain navigability from 2020 to 2030. Current conditions and estimated dredge event volume 
and area are provided in Table 1. 


T bl 1 p· a e . 1er area con 1 10ns w1 d'f "th propose re t2mg ac ionsd d d . f 


Hydrographic Proposed Dredge Parameters 


Pier Survey Date Year Depth (Feet) Volume (CY) Area (acres) 


Barge 13-Mar-2019 2020 -22 7,835 2.57 


2 13-Mar-2019 2020 -37 75,225 29.26 


3 13-Mar-2019 2020 -37 2,602 1.03 


4 7-Jun-2018 Post-2020 -37 12,571 4.73 


Proposed 2020 Dredging 85,662 32.87 


Post-2020 Dredging 12,571 4.73 


Dredging would be conducted using mechanical dredges, with material being placed in a bottom­
dumping scow. Once full, the scow will be transported by a tug to the dredged material 
placement site for disposal. The maximum anticipated volume of material proposed for 
maintenance dredging the first year is approximately 85,662 cubic yards (cy). If the dredging is 
continuous (24 hours a day) and the maximum daily rate of approximately 7,000 cubic yards is 
achieved, the project could be completed in 13 full days. However, dredging typically does not 
occur 24 hours per day; rather, the effective work time (actual digging of shoaled material) is 
often 12 to 16 hours per day. Additionally, crew changes, relocation of the dredge, and other 
activities (e.g. breakdowns) limit the amount of dredging that occurs. Therefore, completing the 
proposed action's first year dredging could require anywhere from 30 to 60 days. Future dredging 
maintenance events are anticipated to be completed in shorter time periods. 
Dredging would be conducted during the August 1 through November 30 work window. 
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Sediment disposal would occur at one or more of these locations: LTMS Carquinez Strait (SF-9), 
LTMS SF-16, the Montezuma Wetlands Restoration Project (MWRP), the Cullinan Ranch 
Restoration Project (CRRP), or the Antioch Dunes National Wildlife Refuge (ADNWR). 
Sediment testing would be performed to identify appropriate placement sites for dredge material. 
These proposed dredged material placement sites are already fully permitted to accept dredged 
material from Bay Area dredging projects. 


Table 2 identifies the preferred Federal standard placement site and proposed alternate placement 
sites that would be used for each location, as well as expected dredge volumes. MOTCO would 
beneficially reuse dredged material to the maximum extent its authorities allow. Although it is 
assumed for the purpose of this consultation that placement would occur at the identified Federal 
standard sites, MOTCO would place dredged material at beneficial reuse sites when costs are 
equivalent to the Federal standard. 


T bl 2 S a e . ummary o fth e propose re .J Ill! ac mn. dd d .  t' 


Location Dredge Initial Dredge Range of Median Proposed 


Type Dredge Frequency Volume Volume Action 


Volume Dredged Dredge Placement Site 


(CY) (CY) (CY) 


Piers 2, 3, 4, Clamshell 85,662 1-2 2,602- 28,000 MWRP,CRRP, 


and Barge 75,225 ADNWR, 


Pier SF-9, SF-16 


Dredging Methods 


The clamshell bucket capacity would range between 20 to 50 cy, depending on dredge 
availability. Up to seven scows, with a capacity of2,000 to 4,000 cy, and four 1,800 horsepower 
(hp) tugs would be used to transport dredged material to placement sites. In addition, one 1,000 
hp tender tug would be required to maneuver each dredge plant. 


The estimated daily production rate would range between 3,100 and 6,600 cy, depending on the 
location of dredging and the placement site being used. For example, the production rate would 
be approximately 5,000 cy if dredged material were placed at the upland beneficial use sites. The 
production rate would decrease if material were transported to one of the federal standard 
disposal sites. 


A mechanical clamshell dredge consists of a crane mounted on a floating deck barge, with a 
clamshell bucket on the end of the crane boom (Figure 1). The deck barge has two to four spud 
piles. attached to the platform, generally at the corners. The spud piles are long pipes that are 
driven vertically into the bay bottom by hydraulic assistance. The spud piles are used to anchor 
the dredge barge. Clamshell dredges are not self-propelled so they require a tug boat to tow or 
push the dredge to and from the dredge sites. Once a tug moves the dredge into place, the spuds 
are driven into the bay bottom anchoring the dredge. Once the dredge is anchored in place, 
dredging can begin. Relocating the dredge requires approximately 1 hour to complete. On 
average, the mechanical clamshell dredge plant for this project would need to be relocated 
approximately every 3 hours. In addition, when working adjacent to the ship channel, the dredge 
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would need to be moved out of the shipping channel to allow deep draft vessels to transit the 
channel. 


Figure 1. Typical Mechanical Clamshell Dredge and Scow 
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The crane has a b.oom that is long enough to extend out beyond the end of the work barge in any 
direction and is able to swivel 360 degrees on its mount. A large clamshell bucket is attached to 
the end of a series of cables at the end of the boom, which allows the bucket to be raised and 
lowered into the water. The cables also open and close the bucket as it is filled with sediment and 
then emptied into scows. The scows are open barges that can carry large quantities of sediment 
and are towed with tug boats to and from disposal sites. As soon as one scow is filled and hauled 
away, another empty scow is maneuvered into place alongside the dredge and the digging 
continues. 


Clamshell buckets are raised from and lowered to the bottom using a system of cables. The 
weight of the bucket is sufficient for it to fall through the water column into the bottom sediment. 
The cables restrict the clamshell from going too deep, or beyond the maximum allowable 
overdepth. The clamshell then closes and is pulled up through the water column to above the 
scow. Once over the scow, the clamshell opens and deposits the dredged material into the scow. 
When all the material within reach of the clamshell is dredged, the spuds are raised and the 
tender tug transports the dredge and scow to the next area requiring dredging. The process is 
repeated until all material is dredged from the channel. Following dredging, hydrographic 
surveys would be conducted to ensure that the entire area is dredged to the desired depth. 
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During dredging, clamshells place a slurry of sediment and water in the scows. Depending on the 
sediment type being dredged, the sediment-to-water ratio of the slurry is expected to be 
approximately 60 to 70 percent sediment and 30 to 40 percent water. To increase the sediment 
volume in the scows, the scows may decant water back to the water column in a process called 
overflow. Overflowing the scows increases the sediment volume, compared to water, which can 
decrease the number of scow-tug trips to placement sites, thereby decreasing construction costs. 
The San Francisco Bay Regional Water Quality Control Board allows unrestricted overflow in 
San Francisco Bay when sediment is greater than 80 percent sand. When sediment is less than 80 
percent sand, overflow is only allowed if turbidity monitoring is conducted within 500 feet of 
dredging operations to demonstrate that the turbidity plume generated by overflow activities does 
not increase the ambient turbidity by more than 10 percent, does not reduce dissolved oxygen 
concentrations to below 7.0 mg/Lin Suisan Bay, or result in the pH going below 6.5 or above 
8.5. 


Sediment proposed for dredging in front of the MOTCO Piers is anticipated to classify as clay, 
silt, and sand. The alternating layers of silty clay, clayey silt, sandy silt, silty sand, sand, and 
inter-bedded clay and sand are discontinuous and of varying thickness. Shells, wood debris (e.g., 
branches, twigs, and rootlets), and organic soils grading to peat also are expected to be 
encountered. Sediment directly in front ofMOTCO Piers 2, 3 and 4, and Barge Pier was <80 
percent sand when analyzed for pier renovations. Therefore, overflow turbidity monitoring 
would be required to demonstrate that the turbidity plumes are not adversely affecting water 
quality in the vicinity of the dredge. 


Dredge Material Tran5port and Placement 


When the scows are full, they would be transported to the dredged material placement site by 
diesel-powered tug boats. When the scow arrives at an open water disposal site, the doors at the 
bottom of the scow would open and dredged sediment would fall through the scow doors to the 
bottom of the placement site (Figure 2). As material falls through the water column, some 
sediment is stripped from the descending plume, creating turbidity around the scow. However, 
most sediment would fall to the bottom of the placement site. Scows transported to beneficial use 
sites would moor to an offloader at the respective site, such that sediment could be pumped out 
of the scow and onto the restoration site. Pumping out the sediment, or offloading, typically 
involves the use of a modified hydraulic pipe dredge, which serves as an offloader. A Liberty 
offloader (Figure 3), which is on a floating barge, is typically used at MWRP. A land-based 
offloader (Figure 4) is used at CRRP. Once moored, the offloader would insert a snorkel into the 
scow, simultaneously injecting water into the scow to create a water-sediment slurry and 
pumping the slurry from the scow to a designated cell within the site. The offloader's water 
intake system must be screened in accordance with the California Department of Fish and 
Wildlife's screening criteria. It takes approximately 2 hours to completely offload dredged 
sediment from a scow. Scows-tugs from the MOTCO would travel an average of 12 miles to 
MWRP. The distance from MOTCO to CRRP is approximately 19 miles. Scows-tugs would 
travel approximately 7 knots (8 miles per hour) from dredge sites to the beneficial use sites. On 
average, each scow-tug trip to and from the beneficial use sites, including offloading, would take 
approximately 6 hours. 
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Figure 4. Modified Offloader Currently Offloading Dredged Material at Cullinan Ranch 
(Dutchman Slough) 


Conservation Measure 


• All dredging will be accomplished during the Service's recommended in-water work
window for delta smelt August 1 st to November 30th


•


Action Area 


8 


The Action Area is defined in 50 CFR § 402.02, as "all areas to be affected directly or indirectly 
by the Federal action and not merely the immediate area involved in the action." For the 
proposed project, the Action Area encompasses both the dredged reaches ofMOTCO's Barge 
Pier and Piers 2 through 4 in Suisun Bay (38 acres) and the disposal sites. Figure 5 shows the 
dredging locations and the aquatic disposal sites and MWRP. The MWRP, CRRP, andADNWR 
have existing biological opinions that address the effects placement of dredged materials on 
listed species. Those actions are considered part of the Environmental Baseline and will not be 
discussed in the Effects of the Action. The two aquatic disposal sites were part of the LTMS 
biological opinion project description but not specifically analyzed for effects to delta smelt. 


I 
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Figure 5. Dredging and Material Placement Sites 


Analytical Framework for the Jeopardy Determination 


9 


Section 7(a)(2) of the Act requires that Federal agencies ensure that any action they authorize, 
fund, or carry out is not likely to jeopardize the continued existence of listed species. 
"Jeopardize the continued existence of" means to engage in an action that reasonably would be 
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and 
recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of 
that species (50 CFR § 402.02). 


The jeopardy analysis in this biological opinion considers the effects of the proposed Federal 
action, and any cumulative effects, on the rangewide survival and recovery of the listed species. 
It relies on four components: (1) the Status of the Species, which describes the current 
rangewide condition of the species, the factors responsible for that condition, and its survival and 
recovery needs; (2) the Environmental Baseline, which analyzes the current condition of the 
species in the Action Area without the consequences to the listed species caused by the proposed 
action, the factors responsible for that condition, and the relationship of the Action Area to the 
survival and recovery of the species; (3) the Effects of the Action, which includes all effects that 
are caused by the proposed Federal action; and (4) the Cumulative Effects, which evaluates the 
effects of future, non-Federal activities in the Action Area on the species. The Effects of the 
Action and Cumulative Effects are added to the Environmental Baseline and in light of the status 
of the species, the Service formulates its opinion as to whether the proposed action is likely to 
jeopardize the continued existence oflisted species. 
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Status of the Species 


Species Legal Status and Life Cycle Summary 


10 


The Service proposed to list the delta smelt as threatened with proposed critical habitat on 
October 3, 1991 (Service 1991 ). The Service listed the delta smelt as threatened on March 5, 
1993 (Service 1993), and designated critical habitat for the species on December 19, 1994 
(Service 1994 ). The delta smelt was one of eight fish species addressed in the Recovery Plan for 
the Sacramento-San Joaquin Delta Native Fishes (Service 1996). A 5-year status review of the 
delta smelt was completed on March 31, 2004 (Service 2004). The review concluded that delta 
smelt remained a threatened species. A subsequent 5-year status review recommended uplisting 
delta smelt from threatened to endangered (Service 201 0a). A 12-month finding on a petition to 
reclassify the delta smelt as an endangered species was completed on April 7, 2010 (Service 
2010b). After reviewing all available scientific and commercial information, the Service 
determined that re-classifying the delta smelt from a threatened to an endangered species was 
warranted but precluded by other higher priority listing actions (Service 201 0c). The Service 
reviews the status and uplisting recommendation for delta smelt during its Candidate Notice of 
Review (CNOR) process. Each year it has been published, the CNOR has recommended the 
up listing from threatened to endangered. Electronic copies of these documents are available at 
https:/ /ecos. fws. gov/ecp0/profile/speciesProfile?sid=32 l . 


The delta smelt is a small fish of the family Osmeridae. In the wild, very few individuals reach 
lengths over 3.5 inches (90 mm; Damon et al. 2016). At the time of its listing, only the basics of 
the species' life history were known (Moyle et al. 1992). In the intervening 26 years, it has 
become one of the most studied fishes in the United States. Enough has been learned about the 
delta smelt to support its propagation in captivity over multiple generations (Lindberg et al. 
2013), to support the development of complex conceptual models of the species life history 
(Interagency Ecological Program (IEP) 2015), and mathematical simulation models of its life 
cycle (Rose et al. 2013a). Any synthesis of the now extensive literature on the delta smelt 
requires drawing conclusions across studies that had disparate objectives, but several syntheses 
have been compiled from existing information (Moyle et al. 1992; Bennett 2005; IEP 2015; 
Moyle et al. 2016). In this biological opinion, the Service relied on these previous syntheses 
where it remains appropriate to do so. We also relied on source study results and analyses of our 
own to synthesize across a rapidly growing body of scientific information. 


The delta smelt has a fairly simple life history because a large majority of individuals live only 
one year (Bennett 2005; Moyle et al. 2016) and because it is an endemic species (Moyle 2002), 
comprising only one genetic population (Fisch et al. 2011), that completes its full life cycle in 
the northern reaches of the San Francisco Bay-Delta (Merz et al. 2011; Figure 6). The schematic 
of this simple life cycle developed by Moyle et al. (2016) and published again by Moyle et al. 
(2018) is shown in Figure 7. Most spawning occurs from February through May in various 
places from the Napa River and locations to the east including much of the Sacramento-San 
Joaquin Delta. Larvae hatch and enter the plankton primarily from March through May, and most 
individuals have metamorphosed into the juvenile life stage by June or early July. Most of the 
juvenile fish continue to rear in habitats from Suisun Bay and marsh and locations east 
principally along the Sacramento River-Cache Slough corridor (recently dubbed the 'North Delta 
Arc'; Moyle et al. 2010). The juvenile fish (or 'sub-adults') begin to develop into maturing 
adults in the late fall. Thereafter, the population spatial distribution expands with the onset of 
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early winter storms and the first individuals begin to reach sexual maturity by January in some 
years, but most often in February (Damon et al. 2016; Kurobe et al. 2016). Delta smelt do not 
reach sexual maturity until they grow to at least 55 mm in length(~ 2 inches) and 50% of 
individuals are sexually mature at 60 to 65 mm in length (Rose et al. 2013b). In captivity delta 
smelt can survive to spawn at two years of age (Lindberg et al. 2013), but this appears to be rare 
in the wild (Bennett 2005; Damon et al. 2016; Figure 7). The spawning microhabitats of the delta 
smelt are unknown, but based on adult distribution data (Damon et al. 2016; Polansky et al.


2018) and the evaluation of otolith microchemistry (Hobbs et al. 2007a; Bush 2017), most delta 
smelt spawn in freshwater to slightly brackish-water habitats under tidal influence. Most 
individuals die after spawning, but as is typical for annual fishes, when conditions allow, some 
individuals can spawn more than once during their single spawning season (Damon et al. 2016). 
In a recent study spanning 2 to 3 months, captive males held at a constant water temperature of 
12°C (54°F) spawned an average of2.8 times and females spawned an average of 1.7 times 
(LaCava et al. 2015). 
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Figure 6. Delta smelt range map. Watenvays colored in purple depict the delta smelt 
distribution described by Merz et al. (2011). The Service has used newer information to 
expand the transient range of delta smelt further up the Napa and Sacramento rivers than 
indicated by Merz et al. (2011). The red polygon depicts the boundary of delta smelt's 
designated critical habitat. The inset map shows the region known as the North Delta Arc 
shaded light green. 
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Figure 7. Schematic representation of the delta smelt life cycle. This conceptual model 
crosswalks delta smelt life stages with calendar months and current monitoring programs 
(prior to Enhanced Delta Smelt Monitoring) used to evaluate the species' status. Source: 
Moyle et al. 2016 


Detailed Review of the Reproductive Biology of Delta Smelt 


Delta smelt spawn in the estuary and have one spawning season for each generation, which 
makes the timing and duration of the spawning season important every year. Delta smelt are 
believed to spawn in fresh and low-salinity water (Hobbs et al. 2007a; Bush 2017). Therefore, 
freshwater flow affects how much of the estuary is available for delta smelt to spawn (Hobbs et 
al. 2007a). This is one mechanism in which interannual variation in Delta outflow could play a 
role in the population dynamics of delta smelt. Given the timing of delta smelt reproduction, 
Delta outflow during February through May would be most important for this mechanism. 
During this time of year, variation in Delta outflow is largely driven by weather variation and 
regulated by the California State Water Resources Control Board Decision-1641 (D-1641 ). 
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The locations of delta smelt spawning are thought to be influenced by salinity (Hobbs et al. 
2007a), but the duration of the spawning season is thought to be driven mainly by water 
temperature (Bennett 2005; Damon et al. 2016), which is largely a function of regional air 
temperature (Wagner et al. 2011 ). Thus, the spawning season duration does not appear to be a 
freshwater flow mechanism, but rather, a climate-driven mechanism (Brown et al. 2016a). Delta 
smelt can sta1i spawning when water temperatures reach about 10°C (50°F) and can continue 
until temperatures reach about 20°C (68°F; Bennett 2005; Damon et al. 2016). The ideal 
spawning condition occurs when water temperatures remain between 10°C and 20°C throughout 
February through May. Few delta smelt :s; 55 mm in length are sexually mature and 50% of delta 
smelt reach sexual maturity at 60 to 65 mm in length (Rose et al. 2013b). During January and 
Febmary, many delta smelt are still smaller than these size thresholds (Damon et al. 2016). Thus, 
if water temperatures rise much above 10°C in January, the "spawning season" can start before 
many individuals are mature enough to actually spawn. If temperatures continue to warm rapidly 
toward 20°C in early spring, that can end the spawning season with only a small fraction of 
'adult' fish having had an opportunity to spawn, and perhaps only one opportunity to do so. 
Delta smelt were initially believed to spawn only once before dying (Moyle et al. 1992). It has 
since been confirmed that delta smelt can spawn more than once if water temperatures remain 
suitable for a long enough time, and if the adults find enough food to support the production of 
another batch of eggs (Lindberg et al. 2013; Damon et al. 2016; Kurobe et al. 2016). In a recent 
study spanning 2 to 3 months, captive males held at a constant water temperature of l2°C (54°F) 
spawned an average of 2. 8 times and females spawned an average of 1. 7 times (La Cava et al. 
2015). As a result, the longer water temperatures remain cool, the more fish have time to mature 
and the more times individual fish can spawn. Most adults disappear from monitoring programs 
by May, suggesting they have died (Damon et al. 2016; Polansky et al. 2018). 


The reproductive behavior of delta smelt is only known from captive specimens spawned in 
artificial environments and most of the information has never been published, but is cunently 
being revisited in new research. Spawning likely occurs mainly at night with several males 
attending a female that broadcasts her eggs onto bottom substrate (Bennett 2005). Although 
preferred spawning substrate is unknown, spawning habits of delta smelt's closest relative, the 
Surf smelt (Hypomesus pretiosus), are sand or small gravel (Hirose and Kawaguchi 1998; Quinn 
et al. 2012). 


The duration of the egg stage is temperature-dependent and averages about 10 days before the 
embryos hatch into larvae (Bennett 2005). It takes the fish about 30-70 days to reach 20-mm in 
length (Bennett 2005; Hobbs et al. 2007b). Similarly, Rose et al. (2013b) estimated that it takes 
delta smelt an average of slightly over 60 days to reach the juvenile life stage. Metamorphosing 
"post-larvae" appear in monitoring surveys from April into July of most years. By July, most 
delta smelt have reached the juvenile life stage. Thus, subtracting 60 days from April and July 
indicates that most spawning occurs from February-May. 


Hatching success is highest at temperatures of l 5-l 6°C (59-61 °F) and lower at cooler and 
warmer temperatures and hatching success nears zero percent as water temperatures exceed 20°C 
(Bennett 2005). Water temperatures suitable for spawning occur most frequently during the 
months of February-May, but ripe female delta smelt have been observed as early as January and 
larvae have been collected as late as July, suggesting that spawning itself may extend into June 
in years with exceptionally cool spring weather. 


. 


I 
I 
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Detailed Review of the Habitat Use and Distribution of Delta Smelt 


Because the delta smelt only lives in one part of one comprehensively monitored estuary, its 
general distribution and habitat use are well understood (Moyle et al. 1992; Bennett 2005; Hobbs 
et al. 2006; 2007b; Feyrer et al. 2007; Nobriga et al. 2008; Kimmerer et al. 2009; Merz et al. 
2011; Murphy and Hamilton 2013; Sommer and Mejia 2013; Mahardja et al. 2017a; Simonis and 
Merz 2019). The delta smelt has been characterized as a semi-anadromous species (Bennett 
2005; Hammock et al. 2017) and Sommer et al. (2011) characterized the species as a partial 
diadromous migrant, recognizing individual variation in its life-history. However, both terms 
emphasize a life cycle in which delta smelt spawn in freshwater and volitionally move 
'downstream' into brackish water habitat, which is only one endpoint among several individual 
life cycle strategies that have recently been confirmed through the use of otolith microchemical 
analyses (Bush 2017). In addition, semi-anadromy and partial diadromy are scale-dependent 
terms which have caused confusion among researchers and managers alike. For instance, some 
individual delta smelt clearly migrate between fresh and brackish water during their lives (Bush 
2017). Other individuals could appear to have done so based on otolith microchemistry but in 
reality have moved very little and simply experienced annual salinity variation, which can be 
very high in much of the range of delta smelt (see Hammock et al. 2019). Other individual delta 
smelt are clearly freshwater and brackish-water resident throughout their lives (Bush 2017). As a 
result, there are both location-based (e.g., Sacramento River around Decker Island) and 
conditions-based (low-salinity zone) habitats that delta smelt permanently occupy. There are 
habitats that some delta smelt occupy seasonally (e.g., for spawning), and there are habitats that a 
few delta smelt occupy transiently, which we define here as occasional use. Transient habitats 
include distribution extremes from which delta smelt have occasionally been collected, but were 
not historically collected every year or even in most years. Thus, the Service suggests the delta 
smelt may be best characterized as an upper estuary resident species with a population-scale 
distribution that expands and contracts as freshwater flow seasonally (and interannually) 
decreases and increases, respectively. This influence of freshwater flow inputs on delta smelt 
distribution could in turn influence mechanisms that affect the species' population dynamics 
when those mechanisms are linked to where the fish reside or how they are distributed in the 
estuary. We note that water temperature, turbidity, water diversion rates, prey availability, and 
possibly other factors would also affect these spatial recruitment and survival mechanisms. 


Delta smelt have been observed as far west as San Francisco Bay near the City of Berkeley, as 
far north as Knight's Landing on the Sacramento River, as far east as Woodbridge on the 
Mokelumne River and Stockton on the Calaveras River, and as far south as Mossdale on the San 
Joaquin River (Merz et al. 2011; Figure 6). These extremes of the species' distribution extend 
beyond the geographic boundaries specified in the critical habitat rule. However, most delta 
smelt have been collected from locations within the critical habitat boundaries. In other words, 
observations of delta smelt outside of the critical habitat boundaries reflect transient habitat use 
rather than permanent or seasonal habitat use. The Napa River is the only location outside of the 
critical habitat boundaries that may be used often enough to be considered a seasonal habitat 
rather than a transient one. 


The fixed-location habitats that delta smelt permanently occupy span from the Cache Slough 
complex down into Suisun Bay and Suisun Marsh (Figure 8). The reasons delta smelt are 
believed to permanently occupy this part of the estuary are the presence of fresh- to low-salinity 
water year round that is comparatively turbid and of a tolerable water temperature. These 
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appropriate water quality conditions overlap an underwater landscape featuring variation in 
depth, tidal current velocities, edge habitats, and food production (Nobriga et al. 2008; Feyrer et 
al. 2011; Murphy and Hamilton 2013; Sommer and Mejia 2013; Hammock et al. 2015; 2017; 
2019; Bever et al. 2016; Mahardja et al. 2019; Simonis and Merz 2019). Field observations are 
increasingly being supported by laboratory research that explains how delta smelt respond 
physiologically and behaviorally to variation in water quality that can vary with changes in 
climate, freshwater flow and estuarine bathymetry (e.g., Hasenbein et al. 2013; 2016b; 
Komoroske eta!. 2014; 2016). 


The principal variable-location habitat that delta smelt permanently occupy is the low-salinity 
zone (LSZ) (Moyle et al. 1992; Bennett 2005). The LSZ is a dynamic habitat with size and 
location that respond to changes in tidal and river flows (Jassby et al. 1995; Kimmerer et al. 
2013; Mac Williams et al. 2015; 2016; Bever et al. 2016). The LSZ generally expands and moves 
downstream as river flows into the estuary increase, placing low-salinity water over a larger and 
more diverse set of nominal habitat types than occurs under lower flow conditions. As river 
flows decrease, the LSZ contracts and moves upstream. This is perhaps the most frequently 
assumed freshwater flow mechanism in discussions about X2 regulations, but as shown by 
Kimmerer et al. (2009; 2013), it does not appear to be a major explanatory mechanism for most 
fishes including the, delta smelt. 


The LSZ often encompasses many of the permanently occupied fixed locations discussed above. 
It is treated separately here because delta smelt distribution tracks the movement of the LSZ 
somewhat (Moyle et al. 1992; Dege and Brown 2004; Feyrer et al. 2001; 2011; Nobriga et al. 
2008; Sommer et al. 2011; Bever et al. 2016; Manly et al. 2015; Polansky et al. 2018; Simonis 
and Merz 2019). Due to its historical importance as a fish nursery habitat, there is a long research 
history into the physics and biology of the LSZ. The LSZ is frequently defined as waters with a 
salinity range of about 0.5 to 6 ppt (Kimmerer 2004). This and similar salinity ranges reported by 
different authors were chosen based on analyses of historical peaks in chlorophyll concentration 
and zooplankton abundance. Most delta smelt collected in California Depaitment of Fish and 
Wildlife's (CDFW) 20-mm Survey and Summer Townet Survey (TNS) have been collected at 
salinities of near O ppt to 2 ppt and most of the (older) delta smelt in the Fall Midwater Trawl 
(FMWT) have been collected from a salinity range of about 1 to 5 ppt (Kimmerer et al. 2013 ). 
These fish of different life stages do not tend to be in dramatically different places (Murphy and 
Hamilton 2013; Figure 8), suggesting that some of the change in occupied salinity with age is 
due to the seasonal increases in salinity that accompany lower outflow in the summer and fall. 


Each year, the distribution of delta smelt seasonally expands when adults disperse in response to 
winter flow increases that also coincide with seasonal increases in turbidity and decreases in 
water temperature (Sommer et al. 2011; Figure 8). The annual range expansion of adult delta 
smelt extends up the Sacramento River to about Garcia Bend in the Pocket neighborhood of 
Sacramento, up the San Joaquin River from Antioch to areas near Stockton, up the lower 
Mokelumne River system, and west throughout Suisun Bay and the larger sloughs of Suisun 
Marsh. Some delta smelt seasonally and transiently occupy Old and Middle rivers in the south 
Delta each year, but face a high risk of entrainment when they do (Kimmerer 2008; Grimaldo et 
al. 2009). The expanded adult distribution initially affects the distribution of the next generation 
because delta smelt eggs are adhesive and not believed to be highly mobile once they are 
spawned (Mager et at: 2004). Thus, the distribution of larvae reflects a combination of where 
spawning occurred and freshwater flow when the eggs hatch. 
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In summary, the delta smelt population spreads out in the winter and then retracts by summer 
into what is presently a bi-modal spatial distribution with a peak in the LSZ and a separate peak 
in the Cache Slough complex. Most individuals occur in the LSZ at some point in their life cycle 
and the use of the Cache Slough complex diminishes in years with warm summers (Bush 2017). 


Microhabitat Use: The delta smelt has been historically characterized as a pelagic fish, meaning 
one with a spatial distribution that is skewed away from shorelines (Moyle et al. 1992; Sommer 
et al. 2007). This has led to some confusion among researchers and managers alike - usually 
perpetuating a strawman argument that delta smelt either occupy deep-water habitats or shallow­
water habitats. Then, catch data from shallow habitats get used to refute the pelagic 
characterization, but catches in shallow-water say nothing more about a pelagic tendency than 
catches in deep water would say about a nearshore habitat tendency. The long-term monitoring 
programs used to characterize delta smelt status and trend are offshore sampling programs -
meaning pelagic sampling programs, and surface-trawling appears to be particularly effective at 
capturing delta smelt away from shorelines (Mitchell et al. 2017). However, numerous studies 
have repo11ed collecting delta smelt from nearshore environments using fishing gear like beach 
seines and fyke nets from locations that often had a water depth less than or equal to 1 meter 
(just over three feet) (e.g., Matern et al. 2002; Nobriga et al. 2005; Gewant and Bollens 2012; 
Mahardja et al. 2017b). Further, it has been established that onshore�offshore movements are one 
behavior option delta smelt and other fishes can use to maintain position or move upstream in a 
tidal-flow influenced estuary (Bennett et al. 2002; Feyrer et al. 2013; Bennett and Burau 2015). 
Captive delta smelt have been shown to avoid in-water structure like submerged aquatic 
vegetation (SAV) (Ferrari et al. 2014). SAV tends to grow where tidal cmTent velocities are low, 
which is a habitat attribute that has also been associated with wild delta smelt (Hobbs et al. 2006; 
Bever et al. 2016). Thus, the proliferation of SA V in areas that might otherwise be attractive to 
delta smelt represents a significant habitat degradation, not only because it creates structure in 
the water column, but also because it is associated with higher water transparency (Hestir et al.


2016), and a fish fmma that delta smelt does not seem to be able to coexist with (Nobriga et al.


2005; Conrad et al. 2016). Based on our review, the Service suggests that the characterization of 
delta smelt as an open-water fish appears to be accurate and does not imply occupation of a 
particular water column depth. The species does appear to have some affinity for surface waters 
(Burau and Bennett 2015; Mitchell et al. 2017), but like any microhabitat descriptor, this is not 
intended to reflect the location of all individuals because delta smelt are not limited to surface 
waters (Feyrer et al. 2013). 


Although the delta smelt is generally an open-water fish, depth variation of open-water habitats 
is an important habitat attribute (Moyle et al. 1992; Hobbs et al. 2006; Bever et al. 2016). In the 
wild, delta smelt are most frequently collected in water that is somewhat shallow ( 4-15 ft deep) 
where turbidity is often elevated and tidal cunents exist, but are not excessive (Moyle et al.


1992; Bever et al. 2016). For instance
J 
in Suisun Bay, the deep shipping channels are poor 


quality habitat because tidal velocity is very high (Hobbs et al. 2006; Bever et al. 2016), but in 
the Delta where tidal velocity is slower, offshore habitat in Cache Slough and the Sacramento 
Deepwater Shipping Channel is used to a greater extent (Feyrer et al. 2013; CDFW unpublished 
data). 
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Figure 8. Maps of multi-year average distributions of delta smelt collected in four 
monitoring programs. The sampling regions covered by each survey are outlined. The 
areas with dark shading surround sampling stations in which 90 percent of the delta smelt 
collections occurred, the areas with light shading surround sampling stations in which the 
next 9 percent of delta smelt collections occurred. Note the lack of sampling sites in Suisun 
Bay and marsh for the beach seine (upper right panel). Source: Murphy and Hamilton 
(2013). 


Environmental Setting and History of Ecological Change in the Bay-Delta 


This section briefly reviews environmental changes that have occurred since 1850; i.e., the 
California Gold Rush to the present. This section is subdivided into three parts. The first 
describes the condition that is believed to have existed in 1850. The second covers a period from 
about 1920 to 1967, which is the year prior to the initiation of State Water Project (SWP) water 
exports from the Delta. The third sub-section covers 1968, the first year of Central Valley Project 
(CVP) and SWP dual operations, to the present. 


Over the past few years, the scientific information developed to understand pre- and post-water 
project changes to the estuary's landscape and flow regime has grown substantially. However, as 
with most scientific endeavors, there are some discrepancies that may affect some conclusions. 
For instance, Whipple et al. (2012) showed the difference between contemporary estimates of 
unimpaired Delta outflow that were used in the modeling studies reviewed below and measured 
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data from the latter 19th century. These discrepancies can affect the conclusions about the natural 
hydrograph of the Bay-Delta ecosystem and should be kept in mind when reviewing what 
follows. The information on ecosystem changes that have accrued through time provides context 
for the current status of the delta smelt. 


The 1850 Bay-Delta estuary: The historical Delta ecosystem was a large tidal marsh at the 
confluence of two floodplain river systems (Whipple et al. 2012; Andrews et al. 2017; Gross et


al. 2018; Figure 9). The Delta itself experienced flooding over spring-neap tidal time scales and 
seasonal river runoff time scales. This variability in freshwater input to the estuary was likely 
important to seasonal and interannual variability in the productivity of the ecosystem for the 
same reasons that smaller-scale tidal marsh plain and floodplain inundation are today. 
Specifically, these flood cycles deliver organic carbon, but also increase the production of lower 
trophic levels due to lengthened water residence times and greater shallow, wetted surface areas 
(Sommer et al. 2004; Grosholz and Gallo 2006; Howe and Simenstad 2011; Enright et al. 2013). 
When freshwater flows out of the Delta and into the estuary, it can generate currents that 
aggregate particulate matter like sediment and phytoplankton (Monismith et al. 1996; 2002; 
Mac Williams et al. 2015) - and presumably also did so in the pre-development ecosystem. Prior 
to the invasion of the overbite clam, these sediment and phytoplankton aggregations, which 
occurred near the 2 parts per thousand (ppt) isohaline, demarcated an important fish nursery 
region (Turner and Chadwick 1972; Jassby et al. 1995; Bennett et al. 2002). 


The estuary's natural hydro graph reached its annual base flows ( annual minimum inputs of fresh 
water) in August or September toward the end of California's dry summers (Figure 10). 
Freshwater inputs would generally increase during the fall as precipitation in the watershed 
resumed. Delta outflow reached a broad winter through spring peak fueled first by precipitation 
followed by additional contributions from melting snow. The annual peak of Delta outflow often 
spanned January through May before declining back to base flow conditions by the late summer. 
The year-to-year variation in Delta outflow was considerable, often varying by about an order of 
magnitude during each month of the year. Water flowing from the Delta mixed into larger open­
water habitats in Suisun and San Pablo bays, which themselves were fringed with marshes and 
tidal creeks. This pre-development ecosystem was shallower than the modern system. As a 
result, salinity responded more rapidly to changes in freshwater flow than it does now and less 
freshwater flow was needed to move salinity isohalines than is presently the case (Andrews et al.


2017; Gross et al. 2018). Like most native fish, the delta smelt evolved its life history to take 
advantage of this flow regime (Moyle 2002). In particular, its spawning period and early life 
stages overlap the months in which historical marsh-floodplain inundation and freshwater inputs 
to the estuary were highest, and water temperatures were cool, but not as cold as they are in the 
winter before spawning commences ( see above for details of what is known about spawning and 
early life stages of delta smelt). 
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Figure 9. The circa 1850 Delta as depicted in the version of the Un TRIM 3-D 
hydrodynamic model described by Andrews et al. (2017). The model depicts an expansive 
tidal marsh area of approximately 2,200 square kilometers (km) or 850 square miles. 


Source: Andrews et al. (2017). 
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Figure 10. Boxplots of estimated Delta outflow by month for a pre-development Bay-Delta 
(circa 1850; red boxes), a pre-Central Valley Project and State Water Project Bay-Delta 
(circa 1920; green boxes), and a contemporary Bay-Delta (blue boxes; precise year not 
stated by the authors). Source: Gross et al. (2018). The inset labeled "Annual" on the x-axis 
is the boxplot summary of the sum of monthly outflows. Gross et al. (2018) attributed the 
higher outflow in the pre-project era relative to the pre-development era to the levees that 
had been constructed in the system by 1920. 


Many tidal river estuaries form frontal zones where inflowing fresh water begins mixing with 
seawater (Peterson 2003). In the Bay-Delta, a frontal zone of biological importance is the LSZ 
(Jassby et al. 1995). The LSZ is a mobile and variable habitat region that frequently overlaps the 
parts of the estuary where many delta smelt reside (as described above). In the Bay-Delta the 
location and associated function of the LSZ have historically been indexed using a statistic called 
X2, which is the geographic location of 2 ppt salinity near the bottom of the water column 
measured as a distance from the Golden Gate Bridge (Jassby et al. 1995; Mac Williams et al.


2015; Figure 11). When Delta outflow is high, saline water is pushed closer to the Golden Gate, 
resulting in a smaller distance from the Golden Gate Bridge to X2. Conversely, when Delta 
outflow is low, salinity intrndes further into the estuary resulting in a larger distance from the 
Golden Gate Bridge to X2. These changes in how salinity is distributed affect numerous physical 
and biological processes in the estuary (Jassby et al. 1995; Kimmerer 2002a,b; Kimmerer 2004; 
Mac Williams et al. 2015). 
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X2, rather than another salinity isohaline, was chosen as the low-salinity zone habitat metric 
because it is a frontal zone or boundary upstream of which, salinity tends to be the same from the 
surface of the water to the bottom, and downstream of which, salinity varies from top to bottom 
(Jassby et al. 1995). That variability in the vertical distribution of salinity is indicative of 
cmTents that help to aggregate sinking particles like sediment and phytoplankton, and as recently 
modeled, zooplankton (Kimmerer et al. 2014), near X2. 
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Figure 11. The northern reach of the Bay-Delta as depicted in the UnTRIM 3-D 
contemporary Bay-Delta model; greener colors represent shallower water and bluer colors 
represent deeper areas. The yellow lines depict the transect along which the location of X2 
is estimated in the model and the associated red circles depict selected km distances from 
the Golden Gate Bridge along the northern axis of the estuary into the Sacramento and San 
Joaquin rivers for use in interpreting the variable locations of X2. Source: Mac Williams et


al. (2015). 


Pre-development outflows from the Delta were higher in the winter and spring than they are now 
while summer and fall outflows may have been lower (Andrews eta!. 2017; Gross et al. 2018; 
Figure 10). Thus, X2 also varied more within years in the circa 1850 estuary than it now does. In 
the pre-development estuary, X2 would remain in San Pablo Bay for months at a time in the 
winter-spring of Above Normal and wetter water year types before retreating landward 
(upstream) in the summer-fall. In the contemporary estuary, X2 spends nearly all of its wet 
season time in Suisun Bay (landward or 'upstream' of historical) and dry season time between 
Collinsville and Rio Vista ( ~ 80 to 95 km; Figure 11 ). These contemporary dry season locations 
ofX2 may be seaward or 'downstream' of historical locations (Gross et al. 2018). 
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There are no data on the timing and magnitude of biological productivity in the circa 1850 Bay­
Delta, nor are we aware of any information on how delta smelt used the estuary at the time. 
However, inferences can be made based on general ecosystem function in the northern 
hemisphere temperate zone and contemporary information. The input of basal food web 
materials like nutrients and detritus likely co-varied with the timing, duration, and magnitude of 
freshwater flows ( e.g., Delta inflow; Jass by and Cloern 2000), which would likewise have 
affected the timing, magnitude, and duration of inundation of the system's expansive floodplains 
(e.g., Whipple et al. 2012; Figure 9). The production ofplanktonic and epibenthic invertebrates 
from floodplains, tidal wetlands, and open-water habitats that fuel the production of juvenile 
fishes that feed in open waters may have generally increased during the spring and peaked during 
the summer in concert with seasonal variation in water temperature ( e.g., Heubach 1969; Orsi 
and Mecum 1986; Merz et al. 2016). The summer months are the warmest months in the Bay­
Delta region and thus, they support the highest average metabolic rates of invertebrates and fish, 
which rely on water temperature to control their body temperature and metabolic rates. However, 
there was likely to have been considerable species-specificity to this generalization ( e.g., Ambler 
et al. 1985; Gewant and Bollens 2005) because the Bay-Delta's native biotic community 
includes numerous cold-water adapted species. 


The seasonal timing of delta smelt reproduction (February-May; detailed below) would have 
more broadly coincided with the general timing of peak freshwater flow into the Bay-Delta 
(Figure 10). The higher outflow and shallower average depth of the system resulted in frequent 
occurrence of the LSZ in San Pablo Bay during the wet season. Thus, it is likely that delta smelt 
reared in San Pablo Bay, taking advantage of its greatly expanded low-salinity habitat area (see 
Mac Williams et al. 2015), to much greater extent prior to development of the system than they 
are able to now. Lower flows in the summer-fall likely caused delta smelt distribution to 
seasonally retract back into Suisun Bay/marsh and the Delta; ecosystems which were likely 
much more productive at the time due to the expansive tidal marshes and greater connection 
between land and water (Whipple et al. 2012). Delta smelt's population-level demand for prey 
armually peaks at some combination of water temperature and growth of the population's 
biomass. This timing could be estimated from the model developed by Rose et al. (2013a), but 
we are not aware that such a calculation exists. 


1920-1967: By 1920, most of the Delta's tidal wetlands had been reclaimed (Whipple et al. 
2012; Figure 12). The data provided by Gross et al. (2018; Figure 9) suggest that Delta outflow 
may have been a little higher circa 1920 than it had been circa 1850 due to levee construction. 
However, this may (Hutton and Roy 2019) or may not be consistent with historical observations 
(Whipple et al. 2012). Regardless, Delta outflow and several other net flow metrics from within 
the Delta did begin to decline between the early 1920s and 1967 (Hutton et al. 2017 a; 2019). 
These changes occurred because of four factors: (1) water storage in the Bay-Delta watershed 
increased from about 4 million acre feet (MAF) to about 40 MAF because of the construction of 
dams upstream of the Delta, (2) the CVP began exporting water from the Delta in 1951, (3) non­
project water diversions within and upstream of the Delta increased, and ( 4) shipping channels 
were dredged through the estuary and into the Sacramento and San Joaquin rivers. These 
changes facilitated a general water management strategy in California to store water during the 
wet season and re-distribute it during the dry season to provide a more reliable supply than was 
available naturally. In addition, the CVP and SWP have had to offset a considerable summertime 
water deficit to protect the quality of their exported water and to protect water quality for senior 
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water rights holders in the Delta. These uses would be highly impaired without water released 
from CVP and SWP reservoirs during the summer and fall (Hutton et al. 2017b). 


During the 1930s to 1960s, the navigation channels were dredged deeper(~ 12 meters) to 
accommodate shipping traffic from the Pacific Ocean and San Francisco Bay to ports in 
Sacramento and Stockton and to increase the capacity of the Delta to convey floodwaters. 
Channel deepening interacted with the simultaneously increasing water storage to change the 
Bay�Delta ecosystem into one in which Suisun Bay and the Sacramento-San Joaquin River 
confluence region became the largest and most depth-varying places in the typical range of the 
LSZ. Even with these changes, the LSZ remained a highly productive fish nursery habitat for 
many decades (Stevens and Miller 1983; Moyle et al. 1992; Jassby et al. 1995). 
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Figure 12. Maps of the Delta showing years of initial land reclamation attempts on the left 
and major land reclamation efforts on the right. Note that a large majority of the major 
reclamation efforts were underway by 1915 and the last efforts in the vicinity of Liberty 
Island began in 1925. Source: Whipple et al. (2012). 
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1968-present: The SWP began exporting water from the Delta in 1968 and its exports generally 
increased until about 1989 (Figure 13). CVP exports reached present-day levels by the end of the 
1970s. During the 1980s water storage capacity in the Bay-Delta watershed reached its present­
day level of a little over 50 MAF (Cloem and Jassby 2012; Hutton et al. 2017a). Thereafter, 
combined CVP-SWP exports began to increase in year-to-year variability, which increased the 
uncertainty about how much water would be supplied south of the Delta annually. This has 
combined with the increasing human demand for fresh water to result in a conflict between 
human water demand and environmental water uses, including the maintenance of the hydraulic 
salinity barrier needed to protect exported water and other in-Delta water users from salinity 
intrusion (Hutton et al. 2017b; Reis et al. 2019). 
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Figure 13. Time series of Central Valley Project and State Water Project exports from the 
Delta for 1952 through 2018. State Water Project exports began in water year 1968. 
Source: DAYFLOW data base. 


The changes discussed above have continued to lower Delta outflow (Hutton et al. 2017a,b; Reis 
et al. 2019; Figures 14 and 15), though D-1641 appears to have halted the trend for years in 
which the eight river index is lower than 20 MAF (middle panel of Figure 14 ). In Figure 14, 
exports were modeled as depletions of water from the system, so the more negative the number 
on the y-axis of the middle panel, the higher the exports. Thus, the graphic shows that in years 
when the eight river index is more than 20 MAF, exports continue to increase, but in years when 
the eight river index is lower than 20 MAF, exports have been trending lower. Both of these 
trends cause the higher year-to-year variability in water exports shown in Figure 13. 
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In general, major changes to the flow regime of an aquatic ecosystem are expected to be 
accompanied by ecological change (Benson 1981; Bunn and Arthington 2002; Poff and 
Zimmerman 2010; Gillson 2011), and that is what has been observed over time in the Bay and 
Delta (e.g., Matern et al. 2002; Moyle and Bennett 2008; Winder et al. 2011; Feyrer et al. 2015; 
Conrad et al. 2016). Delta outflow is a driver of many ecological mechanisms in the Bay-Delta 
and an indicator of several others (Kimmerer 2002a). Thus, the changes to the estuary's 
freshwater flow regime have likely interacted with the changes to the estuary's landscape, 
specifically its deeper channels and greatly reduced land-water connections (Andrews et al. 
2017), to lower the total biological productivity of the estuary. In addition, changes to the 
freshwater flow regime detailed above appear to have affected the reproductive success of fishes 
that use the Delta and Suisun Bay as rearing habitats. The evidence for this is that the native fish 
assemblage had reproductive seasons timed to winter-spring peak flows, whereas currently 
dominant non-native species generally spawn later in the spring and into the summer when 
inflows to the Delta are generally high to support human water use, but outflow from the Delta is 
generally low (Moyle 2002; Moyle and Bennett 2008). Reis et al. (2019) recently described 
super-critical water years with respect to Delta outflow. Several studies have indicated that low 
flow years and droughts in particular result in low native fish production in the Bay-Delta (Meng 
et al. 1994; Jassby et al. 1995; Kimmerer 2002b; Feyrer et al. 2015). Droughts recur and may 
contribute to cumulative impacts to native fishes like delta smelt. For instance, recent droughts 
have been particularly problematic for delta smelt (Moyle et al. 2018). Thus, the frequency of 
these super-critical water years, which has been much higher since 1968 than it was from 1920-
1967 (Figure 15), is a conservation challenge that the Service and its partners have to contend 
with. 


There are several fish species in the Bay-Delta that have historically been shown to have 
demonstrable positive population responses to freshwater flows into or out of the Delta. These 
include the well-described relationships for the survival of emigrating Sacramento basin Chinook 
salmon (Oncorhynchus tschawytscha) smolts with Sacramento River inflows (Kjelson and
Brandes 1989; Perry et al. 2010), the relationship of Sacramento splittail (Pogonichthys 
macrolepidotus) production to Yolo Bypass flow (Moyle et al. 2004; Feyrer et al. 2006), and the
'fish-X2' relationships for striped bass (Marone saxatilis), longfin smelt (Spirinchus 
thaleichthys), and starry flounder (Platichthys stellatus) (Turner and Chadwick 1972; Jassby et 
al. 1995; Kimmerer 2002b). The lifedhistory of delta smelt with its affinity for fresh and low­
salinity waters seems consistent with that of a fish one could expect to respond similarly to 
variation in Delta outflow or X2. Researchers searched for some form of analogous relationship 
for the delta smelt for several decades, but no persistent relationship was found (Stevens and 
Miller 1983; Moyle et al. 1992; Jassby et al. 1995; Kimmerer 2002b; Bennett 2005; Mac Nally 
et al. 2010; Thomson et al. 2010; Miller et al. 2012). Further, Rose et al. (2013a,b) did not find 
salinity variation per se to have much impact on predictions of delta smelt population growth 
rate. The larger predicted impact in their individual-based model related to flow was due to 
simulated entrainment in exported water (Rose et al. 2013 b; Kirnrnerer and Rose 2018). 
Although entrainment was predicted to lower the population growth rate, in and of itself, it could 
not convert a strongly positive growing population into a declining one without at least one 
additional factor impacting survival at the same time. 


The IEP (2015) reported a correlation between Febmary-May X2 and ratios of the 20-rnm 
Survey index for delta smelt and either the Spring Kodiak Trawl (SKT) or FMWT indices of the 
parental stock that produced the 20-mm fish. This relationship emerged in data beginning at the 
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time of the pelagic organism decline (POD) in 2002. This relationship is stronger when 
considered in terms of salinity at Chipps Island (He and Nobriga 2018), possibly because salinity 
can be measured more accurately than Delta outflow when net freshwater flow is very low 
(Monismith 2016). Castillo et al. (2018) used a simulation based on SKT data to suggest a link 
between Delta outflow and adult delta smelt abundance. In addition, several teams have reported 
statistical associations of delta smelt spatial distribution and salinity that imply the population 
spatial distribution co-varies with Delta outflow, X2, or similar indices of freshwater input to the 
estuary (Feyrer et al. 2007; 2011; Nobriga et al. 2008; Kimmerer et al. 2009; 2013; Bever et al.


2016; Polanksy et al. 2018; Simonis and Merz 2019). The strength of this covariation and its 
management utility have been contested (e.g., Murphy and Hamilton 2013; Manly et al. 2015; 
Latour 2016; Polanksy et al. 2018) and supported (Sommer et al. 2011; Bever et al. 2016; Feyrer 
et al. 2016; Mahardja et al. 2017a) in several recently published papers. 
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Figure 14. Time series (1922-2015) of statistical trend outputs of annual Delta outflow (top 
panel), Delta exports treated as depletions so increasing exports are represented by more 
negative values (middle panel), and water diversions from the Sacramento River basin 
upstream of the Delta (bottom panel). Black symbols and lines are for years in which the 
eight river index, a measure of water availability in the Bay-Delta watershed, was greater 
than 20 million acre-feet (MAF). Red symbols and lines are for years in which the eight 
river index was less than or equal to 20 MAF. Source: Hutton et al. (2017b ). 
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Figure 15. Time series of estimates of unimpaired (upper panel) and actual (lower panel) 
Delta outflow (February-June) color-coded according to six water year types, 1930-2018. 
The water year types based on basin precipitation are shown in the upper panel. In the 
lower panel, the water year types were re-assessed based on their fraction of the estimated 
unimpaired outflow. The long-term trend in this fraction as"% of unimpaired" is shown 
on the second y-axis of the bottom panel. Source: Reis et al. (2019). 


Delta Smelt Population Trend 


The CDFW's TNS (http://www.dfg.ca.gov/de1ta/data/townet/indices.asp?species=3) and FMWT 
Survey (http://www.dfg.ca.gov/delta/data/fmwt/indices.asp) are the two longest nmning 
indicators of the delta smelt's abundance trend. Indices of delta smelt relative abundance from 
these surveys date to 1959 and 1967, respectively (Figures 16 and 17). The FMWT index has 
traditionally been the primary indicator of delta smelt trend because it samples later in the life 
cycle, providing a better indicator of annual recruitment than the TNS (Service 1996). It has also 
sampled more consistently and more intensively than the TNS. The FMWT deploys more than 
400 net tows per year over its four-month sampling season (September through December). The 
highest FMWT index for delta smelt (1,673) was recorded in 1970 and a comparably high index 
(1,654) was reported in 1980 (Figure 17). The last FMWT index exceeding 1,000 was reported in 
1993. The last FMWT indices exceeding 100 were reported in 2003 and 2011. In 2018, the 
FMWT index was zero for the first time. The TNS index for delta smelt has been zero four times 
since 2015. Thus, the TNS and FMWT have recorded a 40-50 year decline in which delta smelt 
went from a minor (but common) species to essentially undetectable by these long-term surveys 
(Figures 16 and 17). 


Following the listing of the delta smelt, the CDFW launched a 20-mm Survey (1995) and a SKT 
Survey (SKT; 2002) to monitor the distribution and relative abundance oflate larval stage and 
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adult delta smelt, respectively. These newer indices have generally corroborated the trends 
implied by the TNS and the FMWT (Figures 16 and 17). The CDFW methods generate 
abundance indices from each survey but each index is on a different numeric scale. This means 
the index number generated by a given survey only has quantitative meaning relative to other 
indices generated by the same survey. Further, the CDFW indices lack estimates of uncertainty 
(variability) which limits interpretation of abundance changes from year to year even within each 
sampling program. The Service recently completed a new delta smelt abundance indexing 
procedure using data from all four of these surveys (Polansky et al. 2019). The Service method 
improves upon the 'CDFW method because it generates abundance indices in units of numbers of 
fish, including attempts to correct for different sampling efficiencies among surveys, and the 
method includes measures of uncertainty. Service indices of spawner abundance based on 
combined January and February SKT sampling are listed with their confidence intervals in Table 
3. The estimates show the most recent 18 years of the delta smelt' s longer-term decline in
numbers of fish as best as they can be approximated with currently available infonnation. The
2019 abundance estimate of 5,610 is the lowest on record, though the upper confidence limit for
the 2019 estimate overlaps the lower confidence limits from 2016 and 2018. This indicates there
is more than a five percent chance that the 2019 abundance index is not different from 2016 and
2018. Regardless of this recent year uncertainty, the 2019 abundance index is much lower than
peak abundance estimates in Table 3 which themselves are all based on data streams that started
after the species had already declined considerably (Figures 16 and 17).
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Figure 16. Time series of juvenile and larval delta smelt relative abundance as depicted by 
the California Department of Fish and Wildlife's Summer Townet Survey and 20-mm 
Survey, respectively. The townet survey began in 19S9 and the 20-mm Survey began in 
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1995. The second y-axis was scaled to better align the indices which are calculated on 
different numeric scales. 
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Figure 17. Time series of juvenile and larval delta smelt relative abundance as depicted by 
the·California Department of Fish and Wildlife's Fall Midwater Trawl Survey and Spring 
Kodiak Trawl Survey, respectively. The midwater trawl survey began in 1967 and the 
Kodiak trawl survey began in 2002. The second y-axis was scaled to better align the indices 
which are calculated on different numeric scales. 
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Table 3. Estimates of adult delta smelt population size during January-February of 2002 
through 2019 with 95% confidence intervals. 
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Climate projections for the San Francisco Bay-Delta and its watershed indicate that changes will 
be substantial by mid-century and considerable by the year 2100. Climate models broadly agree 
that average annual air temperatures will rise by about 2°C at mid-century and about 4 °C by 
2100 if current atmospheric carbon emissions accelerate as currently forecasted (Dettinger et al.


2016). It remains highly uncertain whether annual precipitation in the Bay-Delta watershed will 
trend wetter or drier (Dettinger 2005; Dettinger et al. 2016). The warmer air temperature 
projections suggest more precipitation will fall as rain rather than snow and that storms may 
increase in intensity, but will have more dry weather in between them (Knowles and Cayan 
2002; Dettinger 2005; Dettinger et al. 2016}. The expected consequences are less water stored in 
spring snowpacks, increased flooding and an associated decrease in runoff for the remainder of 
the year (Hayhoe et al. 2004). Changes in storm tracks may lead to increased frequency of flood 
and drought cycles during the 2P1 century_ (Dettinger et al. 2015). 


As of 2009, sea level rise had not had much effect on X2 (Hutton et al. 2017b). However, 
additional sea level rise is another anticipated consequence of a warming global climate and if it 
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is not mitigated, sea level rise will likely increase saltwater intrusion into the Bay-Delta (Rath et


al. 2017). During the summer of 2015, variation in sea level interacted with very low Delta 
inflows to cause frequent recurrence of net negative Delta outflow (Monismith 2016). 


Since the early 1980s, climate change is thought to have increased wind speed along the central 
California coast, resulting in a more frequent and longer lasting upwelling season (Garcia-Reyes 
and Largier 2010). Coastal upwelling causes colder deep water to rise to the ocean surface, 
bringing with it nutrients that stimulate the coastal food web. One effect of wind blowing over 
the estuary is that it resuspends sediment deposited in shallow areas like San Pablo Bay, Grizzly 
Bay, am! Honker Bay (Ruhl et al. 2001). Thus, higher wind speeds blowing onto the coast might 
be expected to result in higher turbidity of the water in parts of the estuary. In contrast to this 
expectation, Bever et al. (2018) reported a recent reduction in wind speed over the Bay-Delta 
during 1995-2015, which these authors associated with lower turbidity in Suisun Bay. The 
Service notes these contrasting results for completeness but we cannot reconcile these opposing 
trends in wind speed at this time. We show below that Secchi disk depth ( an indicator of water 
turbidity) have not increased since the mid-1980s near the (mobile) location ofX2 even though 
suspended sediment concentrations in Suisun Bay have decreased since about 2000 
(Schoellhamer 2011; Bever et al. 2018). 


Central California's warm summers are already a source of energetic stress for delta smelt and 
warm springs can already severely compress the duration of their spawning season (Rose et al.


2013a,b ). We expect warmer estuary temperatures to present a significant conservation challenge 
for delta smelt in the coming decades (Brown et al. 2013; 2016a; Figure 18). Feyrer et al. (2011) 
and Brown et al. (2013; 2016a) have evaluated the anticipated effects of projected climate 
change on several delta smelt habitat metrics. Collectively, these studies indicate the future will 
bring chronically compressed fall habitat, fewer 'good' turbidity days (defined by the authors as 
a mean turbidity greater than or equal to 18 Nephelometric Turbidity Units (NTU)), a spawning 
window of similar duration but that is shifted 2 to 3 weeks earlier in the year, and a substantial 
increase in the number of days delta smelt will need to endure lethal or near lethal summer water 
temperatures. 


The delta smelt lives at the southern limit of the inland distribution of the family Osmeridae 
along the Pacific coast of North America. The anticipated effects of a warming climate are 
expected to create increasing temperature related challenges for delta smelt at some future point. 
The amount of anticipated change to the regional climate expected in the near term is lower than 
it is for the latter half of the century (Figure 18). Therefore, it is less certain that any measurable 
change from current conditions will occur in the next approximately 10 years than by 2050 or 
2100. For the time being, water temperatures are stressful to delta smelt, but not of themselves 
lethal in most of the upper estuary (Komoroske et al. 2015). 
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Figure 18. Plots of median, maximum, and minimum number of days each year with an 
estimated average daily water temperature greater than or equal to 24°C (75°F) at selected 
sites in the Delta by decade for the 21st century. The water temperature threshold reflects 
one chosen by the authors to represent near lethal conditions for delta smelt. Source: 
Brown et al. (2016a). 


Recovery and Management 


Following Moyle et al. (1992), the Service (1993) indicated that SWP and CVP exports were the 
primary factors contributing to the decline of delta smelt due to entrainment of larvae and 
juveniles and the effects oflow flow on the location and function of the estuary mixing zone 
(now called the low-salinity zone). In addition, prolonged drought during 1987-1992, in-Delta 
water diversions, reduction in food supplies by nonindigenous aquatic species (specifically 
overbite clam and nonnative copepods), and toxicity due to agricultural and industrial chemicals 
were also factors considered to be threatening the delta smelt. In the Service's December 15, 
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2008 Formal Endangered Species Act Consultation on the Proposed Coordinated Operations of 
the Central Valley Project (CVP) and State Water Project (SWP) (2008 BiOp), the Reasonable 
and Prudent Alternative (RP A) required protection of all life stages from entrainment and 
augmentation of Delta outflow during the fall of Wet and Above-Normal years as classified by 
the State of California (Service 2008). The expansion of entrainment protection for delta smelt in 
the 2008 Bi Op was in response to large increases in juvenile and adult salvage in the early 2000s 
(Kirnmerer 2008; Brown et al. 2009). The fall X2 requirement in the 2008 RP A was in response 
to increased fall exports that had reduced variability in Delta outflow and lowered habitat 
suitability during the fall months and the 2008 proposed action was anticipated to reduce it 
further (Feyrer et al. 2011 ). 


The Service's (2010c) recommendation to up list delta smelt from threatened to endangered 
included a discussion of threats related to reservoir operations and water diversions upstream of 
the estuary as additional water operations mechanisms interacting with exports from the Delta to 
restrict the LSZ and concentrate delta smelt with competing and predatory fish species. In 
addition, Brazilian waterweed (Egeria densa) and increasing water transparency were considered 
new detrimental habitat changes. Predation was considered a low-level threat linked to 
increasing waterweed abundance and increasing water transparency. Additional threats 
considered potentially significant by the Service in 2010 were entrainment into power plant 
diversions, contaminants, and reproductive problems that can stern from small population sizes. 
Conservation recommendations included: establish Delta outflows proportionate to unimpaired 
flows to set outflow targets as fractions of runoff in the Central Valley watersheds; minimize 
reverse flows in Old and Middle rivers; and, establish a genetic management plan for captive­
reared delta smelt with the goals of minimizing the loss of genetic diversity and limiting risk of 
extinction caused by unpredictable catastrophic events. The Service (2012) recently added 
climate change to the list of threats to the delta smelt. 


Maintaining protection of the delta smelt from excessive entrainment, improving the estuary's 
flow regime, suppression of nonnative species, increasing zooplankton abundance, and 
improving water quality are among the actions the Service has previously indicated are needed to 
recover the delta smelt. 


There have been several recent papers suggesting it is time to consider supplementation of the 
wild delta smelt population with captive-bred fish as part of a broad-based conservation strategy 
to avoid extinction in the wild, also known as extirpation (Moyle et al. 2016; 2018; Hobbs et al. 
2017; Lessard et al. 2018). This year, pilot research conducted by the California Department of 
Water Resources (DWR) has demonstrated that captive-bred delta smelt held within steel 
enclosures can survive in the Delta for at least 30 days. This is long enough to show that the fish 
can feed themselves and did not die from acute water toxicity in either of two locations tested 
thus far. The fish will be evaluated for chronic toxic exposure, but that work is not finished. 
These results are promising and similar research is planned for later this year and next. 


The status of the delta smelt is poor. The current estimated delta smelt population sizes are so 
low that it seems unlikely the species can be habitat- or food-limited even though both physical 
and food web-related habitat attributes have degraded over time. It is more likely that delta smelt 
have been marginalized by non-native fishes and invertebrates that compete with and prey on 
them. When fish populations reach very low levels, they can fall victim to demographic 
problems ( often termed Allee effects in the scientific literature). These include problems 







Mr. Guy Romine 36 


concentrating enough individuals in particular locations for successful spawning, successful 
feeding, or maintaining large enough egg supplies, or shoals and schools of juvenile and adult 
fish to provide effective protection from predators (Liermann and Hilborn 2001; Keith and 
Hutchings 2012). 


Summary of the Status of Delta Smelt 


The relative abundance of delta smelt has reached very low numbers for a small forage fish in an 
ecosystem the size of the Bay-Delta and the species is approaching extinction in the wild (Moyle 
et al. 2016; 2018; Hobbs et al. 2017). The extremely low 2018-2019 abundance indices reflect 
decades of habitat change and marginalization by non-native species that prey on and out­
compete delta smelt. The anticipated effects of climate change on the Bay-Delta and its 
watershed such as warmer water temperatures, greater salinity intrusion, lower snowpack 
contribution to spring outflow, and the potential for frequent extreme drought, indicate 
challenges to delta smelt survival will increase. 


Environmental Baseline 


Environmental baseline refers to the condition of the listed species or its designated critical 
habitat in the Action Area, without the consequences to the listed species or designated critical 
habitat caused by the proposed action. The environmental baseline includes the past and present 
impacts of all Federal, State, or private actions and other human activities in the Action Area, the 
anticipated impacts of all proposed Federal projects in the Action Area that have already 
undergone formal or early section 7 consultation, and the impact of State or private actions 
which are contemporaneous with the consultation in process. The consequences to listed species 
or designated critical habitat from ongoing agency activities or existing agency facilities that are 
not within the agency's discretion to modify are part of the environmental baseline. 


AIOTCO 


MOTCO is located on Suisun Bay, 30 miles northeast of San Francisco, in Contra Costa County. 
MOTCO’s infrastructure was constructed by the U.S. Navy beginning in WWII and operated as a 
Navy installation. The U.S. Army MOTCO began operations in 1997. Under a Base Realignment 
and Closure (BRAC) process, the installation was transferred to the Army in 2008. This 
installation is the primary West Coast common-user transshipment terminal, home to the SDDC’s 
834th Transportation Battalion.


The MOTCO installation accounts for 72% of the Army's West Coast ammunition handling and 
approximately 25% of the nation's total ammunition throughput capability. The U.S. Navy 
dredged the piers, pier navigation approach, and the South Seal Island Channel on average every 
two years from 1943 through 1981. More than 1.8 million cubic yards was dredged over this 
time period averaging 87,000 cubic yards per dredge event. Since 1981, additional dredging 
events are documented from 1986 and 1994. MOTCO does not have any documentation of 
dredge events between 1994 and 2008. Dredging has not occurred since the Army assumed the 
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property in 2008 at the conclusion of the Base Realignment and Closure process. Sediment 
accumulation around the piers has resulted in sediment elevations above the proposed depth of 
35 feet (MLLW) at Piers 2-4, and 20 feet (MLL W) at the Barge Pier, and is currently impacting 
military operations by restricting the times that the MOTCO piers can be used. Dredged material 
from MOTCO was historically placed on upland levee sites and infrequently at the Carquinez 
Straight (SF-9) and Suisun Bay disposal sites (SF-16). 


On February 4, 2015, the Service issued a biological opinion for the modernization and repair of 
Piers 2 and 3 which included maintenance dredging (Service file number 08FBTD00-2014-F-
0002-5). Dredging was not actually conducted during pier modernization and the Army, per the 
September 18, 2019 conference call, discussed withdrawing dredging from the previous 
consultation in order to consult on this broader maintenance dredging program. 


Dredged Material Placement Sites 


The MWRP is a privately-owned restoration project located on the eastern edge of Suisun 
Marsh, north of the confluence of the Sacramento and San Joaquin Rivers near the town of 
Collinsville, in Solano County. A detailed description of the restoration activities and associated 
impacts to special status species and critical habitat are fully described in the Montezuma 
Wetland Restoration Project's biological opinions (Service file numbers: 1-1-99-F-12; 1-1-02-F-
0175 and 1-1-04-F-0270). Approximately 17.5 million cubic yards of dredged material are 
needed to raise site elevations. As of August 2017, approximately 4 million cy of dredged 
material have been placed at Montezuma Wetlands, contributing to the restoration of over 350 
acres of wetlands 
(https://www.waterboards.ca.gov/sanfranciscobay/water issues/programs/dredging.html). 


The CRRP is located along the northern shoreline of San Pablo Bay near the city of Vallejo in 
Solano and Napa Counties. A detailed description of the restoration activities and associated 
impacts to special status species and critical habitat are fully described in the May 7, 2010 intra­
Service biological opinion (Service file number: SFB-1010-01; TAILS number: 81420-2010-F-
0182). In 2014, regulatory permits were revised to increase the volume of dredged sediment 
authorized for placement in support of tidal marsh habitat restoration at Cullinan Ranch (DMMO 
2015 as cited in the BA). Specifically, the amount was increased from 450,000 cy to restore 50 
acres to 2.8 million cy to restore 290 acres of the 1,575-acre site to elevations suitable for marsh 
plain establishment. As of December 2017, approximately 800,000 cy had been placed at 
Cullinan Ranch (Ducks Unlimited 2017 as cited in the BA), leaving a remaining capacity of 
approximately 2 million cy. 


The ADNWR is an approximately 55-acre refuge managed by the Service that consists of two 
parcels separated by a Georgia-Pacific Gypsum Plant and a Pacific Gas & Electric utility 
easement. The refuge was founded in 1980 and is located along the shoreline of the San Joaquin 
River in Antioch, California. The western parcel, the 41- acre Stamm Unit, is the only unit 
proposed to receive dredge sediment for this project. The ADNWR is located about 12 miles east 
of MOTCO. As part of the Comprehensive Conservation Plan (CCP) for the ADNWR, dune 
restoration is one of the primary objectives for habitat restoration (Service 2002) and described 
in the intra-Service biological opinion for the CCP (Service file number: 1-1-01-F-291). 
Beginning in 1991, the Service has imported sand to the ADNWR in order to create additional 
habitat. The CCP specifies identifying potential sources of clean sand, specifically from the 
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Stockton DWSC, and importing the sand for habitat restoration. Due to the sandy substratum in 
the areas surrounding Antioch Dunes, the shoaling that typically occurs in this section of the San 
Joaquin River is sand. In 2013, the Port of Stockton and the Service at Antioch Dunes pruinered 
with the U.S. Army Corps of Engineers (Corps) to begin restoration efforts using dredged 
material. This site was used as a DMPS in 2013, 2015, and is planned to be used in 2019 and is 
consistent with the intent of the CCP and the biological opinion on the CCP. 


The SF-9 placement site is a 1,000-foot by 2,000-foot rectangle, approximately 10 to 55 feet 
deep, 0.9 miles west of the entrance to Mare Island Strait in eastern San Pablo Bay in Solano 
County (Figure 5). Disposal is limited to 1 million cy of dredged material per month and a 
maximum of 3 million cy per year during wet or above-normal water flow years, and 2 million 
cy per year during all other years. 


The SF-16 placement site is a single-user, in-Bay, unconfined disposal site reserved for sand 
dredged from the Suisun Channel and New York Slough projects only. SF-16 is a 500-foot by 
11,200-foot rectangle adjacent to the northern side of Suisun Bay Channel, approximately 1 mile 
upstream of the Interstate 680 Bridge (Figure 5). The depth at this site is approximately 30 feet 
MLLW. Cun-ently, the site is authorized to receive 200,000 cy of dredged sand per year. 


Delta Smelt 


The project occurs within Suisun Bay within the range of delta smelt. Delta smelt are located in 
the Suisun Bay year-round and are known to utilize the action area as habitat. The project also 
occurs within the low salinity zone (LSZ) where smelt are known to rear, feed and breed. The 
Suisun Bay and the Confluence of the Sacramento and San Joaquin Rivers are considered critical 
areas within delta smelt habitat and the San Francisco Bay Estuary for the survival of this 
species. Delta smelt are often observed in the highest densities in these areas (Merz et al. 2011 ). 


As detailed in the Status of the Species section of this biological opinion, the delta smelt 
abundance is at its historical low. The latest surveys to detect delta smelt within Suisun Bay were 
the Service's Enhanced Delta Smelt Monitoring Smvey, which encountered delta smelt this 
December. These studies monitor the juvenile and adult delta smelt distribution and relative 
abundance throughout their historical spring range in the Sacramento-San Joaquin Delta and San 
Francisco Estuary. It can be anticipated that delta smelt will be in the juvenile and subadult 
lifestages and located in the Action Area during the duration of the proposed project. 


Bever et al. (2016) combined long-term fish sampling data from the Suisun Bay and a detailed 
three-dimensional hydrodynamic modeling to investigate the relationship between historical fish 
catch and hydrodynamic complexity of the Suisun Bay. They concluded that delta smelt presence 
(i.e., delta smelt caught in the FMWT) during wetter years, in this area, overlaps with the regions 
of low salinity, low maximum velocity, and high turbidity. While Bever et al. (2016) concluded 
that the high maximum velocity of the navigation channels reduced the likelihood of delta smelt 
presence, it also demonstrated that delta smelt presence increases from west to east in the 
navigation channel. Thus, in low outflow years delta smelt are concentrated above the 
confluence of the Sacramento and San Joaquin rivers, whereas in higher outflow years the 
distribution extends through Suisun Bay (Sweetnam 1999; Adib-Samii 2011). 
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Effects of the Action are all consequences to listed species or critical habitat that are caused by 
the proposed action, including the consequences of other activities that are caused by the 
proposed action. A consequence is caused by the proposed action if it would not occur but for the 
proposed action and it is reasonably certain to occur. Effects of the action may occur later in time 
and may include consequences occurring outside the immediate area involved in the action. 


The proposed maintenance dredging of the MOTCO piers is likely to result in adverse effects to 
delta smelt in the Action Area by interfering with feeding, movement, and/or other essential 
behaviors. To minimize adverse effects of the proposed project, the Army has proposed to 
complete the work during the Service's recommended in-water work window for delta smelt. 
This scheduling will reduce the likelihood that life stages other than juveniles and adults will be 
present during the proposed project activities. 


Direct Contact with Dredging Equipment 


Delta smelt have the potential to be injured by the dredging equipment. The most likely cause of 
injury would be from the clamshell bucket falling through the water column until reaching the 
substrate. However, as the mechanical clamshell bucket travels though the water column, it is 
expected to generate a pressure wave which would likely force small fish away and avoiding 
contact. General disturbance from barges, dredging crew and tugs is expected to disturb delta 
smelt in the surrounding area and likely cause the fish to exhibit a startled response, followed by 
escapement from the area. 


Entrainment 


The entraimnent of aquatic organisms is possible with a mechanical clamshell dredge. As the 
bucket of a mechanical clamshell dredge collects material from the bottom, aquatic organisms 
can be physically collected within the water and sediment material. However, mechanical 
clamshell dredging is considered to have a very low risk of fish entraimnent, typically the lowest 
of all dredge types (Corps DOER 1998). Again, general disturbance from barges, dredging crew 
and tugs is expected to disturb any delta smelt in the surrounding area and likely cause the fish to 
exhibit a startled response, followed by escapement from the area. 


Increased Hydroacoustics 


Mechanical clamshell dredge equipment and associated dredge actions generate underwater 
noise and sound pressure waves that may adversely affect delta smelt. Underwater sound 
pressure waves can harass and harm fish species (Reyff 2003; Abbott and Bing-Sawyer 2002; 
California Department of Transportation 2001; Langmuir and Lively 200 I; Stotz and Colby 
2001). As the pressure wave passes through a fish, the swim bladder is rapidly squeezed due to 
the high pressure, and then rapidly expanded as the under-pressure component of the wave 
passes through the fish. This can cause adverse effects including: rupture of the swim bladder, 
rupture of capillaries, internal hemorrhage, neurological stress, and auditory damage. Extreme 
sound waves can cause instantaneous death, latent death within minutes after exposure, or can 
occur several days later. Increase in sound waves can also result in reduced fitness of fish; 
making it susceptible to predation, disease, starvation, or inability to complete its life cycle. 
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To quantify the level of sound expected to cause harm, the Fisheries Hydroacoustic Working 
Group, an interagency working group that includes the Service, established interim criteria for 
evaluating underwater noise impacts from pile driving on fish. These criteria are defined in the 
document entitled "Agreement in Principal for Interim Criteria for Injury to Fish from Pile 
Driving Activities", dated June 12, 2008 (Fisheries Hydroacoustic Working Group 2008). This 
agreement identifies a peak sound pressure level (SPLs) of206 decibels (dB) and an 
accumulated sound exposure level of 187 dB as thresholds for iajury to fish� to 2 grams (g). For 
fish less than 2 g, the accumulated sound exposure level threshold is reduced to 183 dB. 
Although there has been no formal agreement on a "behavioral" threshold, National Marine 
Fisheries Service (NMFS) uses 150 dB-root mean square (rms) as the threshold for adverse 
behavioral effects (NMFS 2009). Even though the above criteria were developed for pile driving, 
and the proposed action is dredging, it provides a reasonable means to analyze the expected 
increase in underwater sound pressures waves to the species. 


The noise from a clamshell dredge is punctuated by its entry into the water, contact with bottom 
substrate and the closing of the jaws of the clamshell. There are also periods of quiet between the 
events when the clamshell enters the water. In 2001, the Corps' Engineer and Research 
Development Center prepared an analysis of increased SPLs produced by clamshell dredging in 
Cook Inlet, Alaska. In that analysis, the most extreme peak SP Ls ( dB rms) was produced by the 
dredge bucket striking the cham1el bottom in mixed coarse sand and/or gravel. Peak sound 
pressures levels measured during mechanical dredging have been recorded at 124 dB from 150 
meters away (Dickerson et al. 2001). Ambient noise conditions, in the Action Area during the 
proposed work window, are comprised primarily of commercial and military ship traffic, wind 
and wave turbulence, and hydrodynamic noise associated with variable tidal flow condition. The 
ambient noise conditions in the Action Area are expected to be similar to that of Cook Inlet 
Alaska, ergo the peak SPLs at 150 meters are expected to be higher than ambient. The proposed 
project is expected to produce peak SPLs of 124 dB as determined in the Cook Inlet study, which 
is below all of the thresholds described above. Therefore, the noise from the proposed project is 
not expected to adversely affect listed species greater than 150 meters from the clamshell dredge 
plant. Effects on fish closer than 150 meters are unclear, but likely to involve behavioral 
avoidance of the area. 


Increased Suspended Sediment 


The proposed project could produce increased suspended sediments, otherwise known as 
turbidity, in the Action Area from clamshell dredging operations and placement of spoils at the 
disposal site. A sediment plume results from excess sediment and other material entrained (e.g. 
air bubbles) being discharged back into the water during operations. Plumes typically have an 
increased suspended sediment concentration, thus elevated turbidity. The degree of sediment 
resuspension depends on the material, size and composition of the sediment being resuspended. 
Plume size, concentration, and duration of the plume depend on environmental and operational 
specific factors. The materials removed from the Federal navigation channel in Suisun Bay have 
historically been approximately 90 percent sand. 


During clamshell dredging, sediments may become suspended because of the clamshell bucket's 
impact to the channel bottom, material washing from the top and side of the bucket as it passes 
through the water column, sediment spillage as it breaks the water surface, spillage of material 
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during barge loading, and intentional overflow in an attempt to increase the barge's effective 
load which is only permissible for material that is 90 percent or more sand. Finally, placement of 
dredged materials at the in-Bay disposal sites (i.e., SF-9 and SF-16), will result in resuspended 
sediments in the water column. 


Exposure to excessive suspended sediment concentrations could lead to physiological stresses 
such as clogged gills, eroded gill and epithelial tissues, impaired foraging activity and feeding 
success, and altered movement and migration patterns of juvenile and adult fish (Clarke and 
Wilber 2000; Newcombe and Jensen 1996; Newcombe and MacDonald 1991). Exposure offish 
to elevated suspended sediment concentrations could result in behavioral avoidance and 
exclusion from otherwise suitable habitat, disrupt movement and migration patterns, reduce 
feeding rates and growth, result in sublethal and lethal physiological stress, habitat degradation, 
or delayed hatching; and, under severe circumstances, could result in mortality (Newcombe and 
Jensen 1996; Clarke and Wilber 2000). The response of fish to suspended sediments varies 
among species and lifestages as a function of suspended particle size, particle shape, water 
velocities, suspended sediment concentrations, water temperature, depressed dissolved oxygen 
concentrations, contaminants, and exposure duration (O'Connor 1991; Sherk 1971; Newcombe 
and Jensen 1996). Short-duration exposure to associated elevated suspended sediment 
concentration could result in sublethal effects; however, potential exposure and dosage of 
suspended sediment concentrations drops exponentially from the source of the plume. 


The Corps have stated that sediment plumes from the sandy material dredging operations are 
temporary in nature and typically disperse within the same day of activity. The range of the 
increased turbidity is expected to be approximately 200 feet from dredging operations and spoil 
placement in all directions. The Corps studies have shown turbidity plumes at placement sites 
last only 20 minutes, and plume duration is even less during placement of sandy material due to 
coarse sediments settling out of the water column more quickly than fine sediments (Corps 1976; 
LTMS 1998; Anchor Environmental 2003). 


While adult delta smelt already live in an environment with high background levels of turbidity 
and increased turbidity generally correlates with higher abundance of delta smelt (Feyrer et al. 
2007; Nobriga et al. 2008), it is possible that excessive sedimentation may exceed turbidity 
levels ideal for delta smelt. If juvenile or adult delta smelt were present within the plume, the 
behavioral avoidance response of this life stage is expected to substantially reduce or eliminate 
the risk oflethal or sublethal exposure the farther they are from the plume source. 


Removal and Smothering of Benthic Organisms 


Dredging of the Suisun Bay Channel will result in removal of benthic organisms from the bottom 
of the channels. Sediment disposal at in-bay disposal site SF-16 will cover benthic organisms 
and benthic habitat with dredged material at the floor of the disposal site possibly reducing food 
availability for delta smelt near the disposal areas. It is not clear how quickly benthic species in 
the project area will re-colonize the chaunel bed between dredging episodes. 
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Cumulative Effects 


Cumulative effects include the effects of future State, Tribal, local, or private actions that are 
reasonably certain to occur in the Action Area considered in this biological opinion. Future 
Federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 of the Act. 
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Adverse effects to delta smelt may result from point and non-point source chemical contaminant 
discharges within the Action Area. These contaminants include, but are not limited to, ammonia 
and free ammonium ion, numerous pesticides and herbicides from agricultural activities, and oil 
and gasoline product discharges. Oil and gasoline product discharges may be introduced into 
Delta waterways from shipping and boating activities and from urban activities and runoff. 
Implicated as potential stressors of delta smelt, these contaminants may adversely affect fish 
reproductive success and survival rates. 


Conclusion 


After reviewing the current status of the delta smelt, the environmental baseline for the Action 
Area, the effects of the proposed project, and the cumulative effects, it is the Service's biological 
opinion that the Proposed Maintenance Dredging at Military Ocean Terminal Concord Project, 
as proposed, is not likely to jeopardize the continued existence of the delta smelt. The Service 
reached this conclusion because the project-related effects to the species, when added to the 
environmental baseline and analyzed in consideration of all potential cumulative effects, will not 
rise to the level of reducing the likelihood of survival or recovery of the species based on the 
following: (1) implementation of the conservation measure proposed to minimize adverse effects 
to delta smelt and (2) the low number of ind ividuals subject to mortality with the mechanical 
clamshell dredging method. 


INCIDENTAL TAKE STATEMENT 


Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take 
of endangered and threatened species, respectively, without special exemption. Take is defined 
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct. Harass is defined by Service regulations at 50 CFR 17.3 as an 
intentional or negligent act or omission which creates the likelihood of injury to wildlife by 
annoying it to such an extent as to significantly disrupt normal behavior patterns which include, 
but are not limited to, breeding, feeding, or sheltering. Harm is defined by the same regulations 
as an act which actually kills or injures wildlife. Harm is further defined to include significant 
habitat modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavior patterns, including breeding, feeding, or sheltering. Incidental take 
is defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise 
lawful activity. Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to 
and not intended as paii of the agency action is not considered to be prohibited taking under the 
Act provided that such taking is in compliance with the terms and conditions of this Incidental 
Take Statement. 
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The measures described below are non-discretionary, and must be undertaken by the Army so 
that they become binding conditions of any grant or permit issued to the applicant, as 
appropriate; for the exemption in section 7(o)(2) to apply. The Army has a continuing duty to 
regulate the activity covered by this incidental take statement. If the Army (1) fails to assume 
and implement the terms and conditions or (2) fails to require the applicant to adhere to the terms 
and conditions of the incidental take statement through enforceable terms that are added to the 
permit or grant document, the protective coverage of section 7(o )(2) may lapse, In order to 
monitor the impact of incidental take, the Army must report the progress of the action and its 
impact on the species to the Service as specified in the incidental take statement [50 CFR 
§402. l 4(i)(3)].


Amount or Extent of Take 


The Service expects that incidental take of delta smelt will be difficult to detect or quantify for 
the following reasons: the small size of juveniles and adults, their turbid aquatic habitat makes 
them difficult to detect, and the low likelihood of finding dead or impaired specimens. The 
Service anticipates that the extent of incidental take will be minimized due to the proposed 
conservation measure as described in this biological opinion and the use of clamshell dredge 
equipment instead of suction dredging equipment. Due to the difficulty in quantifying the 
number of delta smelt that will be taken as a result of the proposed action, the number of acres of 
affected habitat becomes a surrogate for the species that will be taken. The Service anticipates 
that all individual juvenile and adult delta smelt in the 38 acres of the Action Area may be 
subject to incidental take in the form of harm, wound, and kill, annually between 2020-2030 as 
described in this biological opinion. However, the Service believes that actual take in these forms 
will be minimal with the use of clamshell dredging equipment. 


Upon implementation of the following reasonable and prudent measure, incidental take of the 
delta smelt resulting from the Proposed Maintenance Dredging at Military Ocean Terminal 
Concord Project in the form of harm, wound, or kill within the project area will become exempt 
from the prohibitions described under section 9 of the Act. No other forms of take are exempted 
under this opinion. 


Effect of the Take 


In the accompanying biological opinion, the Service determined that this level of anticipated take 
is not likely to result in jeopardy to the delta smelt. 


Reasonable and Prudent Measure 


The following reasonable and prudent measures are necessary and appropriate to minimize the 
effects of the Proposed Maintenance Dredging at Military Ocean Terminal Concord Project to 
the delta smelt: 


1. The Army shall ensure that adverse effects to the delta smelt are minimized.
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Terms and Conditions 
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In order to be exempt from the prohibitions of section 9 of the Act, the Army shall comply with 
the following terms and conditions, which implement the reasonable and prudent measures 
described above. These terms and conditions are non-discretionary. 


1. The following Terms and Conditions implement Reasonable and Prudent Measure
Number One (1):


a. The Anny shall minimize the potential for harm of delta smelt resulting from
project related activities by implementation of the Conservation Measure as
described in the Description of the Proposed Action in this biological opinion.


b. The Am1y shall ensure that the contractors or operators of dredging equipment
comply with this biological opinion. The Corps shall educate and inform
contractors involved in the project as to the Conservation Measure and Terms and
Conditions in this biological opinion.


c. The Army shall provide the Service with a final report for the Proposed
Maintenance Dredging at Military Ocean Terminal Concord Project, including but
not limited to information regarding pre-construction and final dredge volumes,
bathymetry surveys, and dredge logs, within 6 months after completing the
project.


Salvage and Disposition of Individuals: 


Dead individuals of this species shall be placed in a resealable style plastic bag or jar with 
appropriate preservative solution containing a piece of paper with the date, time, lo'cation where 
the animal was found, and who found it, written in permanent ink. The plastic bag should be 
placed in a freezer in a secure location. The Service and CDFW must be notified within twenty­
four (24) hours of discovery of death or injury to delta smelt that occurs due to project related 
activities or is observed at the project site. Notification must include the date, time, and location 
of the incident or of the finding of a dead or injured animal clearly indicated on a United States 
Geological Survey (USGS) 7.5 minute quadrangle and other maps at a finer scale, as requested 
by the Service. The Service contact person is Jana Affonso, Assistant Field Supervisor, 
Endangered Species Division, at the San Francisco Bay:-Delta Fish and Wildlife Office at (916) 
930-2664; and the Resident Agent-in-Charge of the Service's Office of Law Enforcement, 5622
Price Way, McClellen, California 95562, at (916) 569-8444.


CONSERVATION RECOMMENDATIONS 


Section 7(a)(l) of the Act directs Federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species. Conservation recommendations are discretionary agency activities to 
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to 
help implement recovery plans, or to develop information. The Service recommends the 
following actions: 
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1. Develop study methods for and implement entrainment monitoring during dredging
activities that may provide new science and information aiding in a better understanding
of the effects of and the prevention of aquatic organism entrainment.


2. Develop and implement noise studies that measure sound pressure waves generated from
varying types of dredge equipment in the Suisun Bay Channel and their potential effects
to federally listed fish species.


In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or 
benefiting listed species or their habitats, the Service requests notification of the implementation 
of any conservation recommendations. 


REINITIATION-CLOSING STATEMENT 


This concludes formal consultation on the Proposed Maintenance Dredging at Military Ocean 
Terminal Concord Project. As provided in 50 CFR §402.16, reinitiation of consultation is 
required and shall be requested by the Federal agency or by the Service, where discretionary 
Federal involvement or control over the action has been retained or is authorized by law and: 


(a) If the amount or extent of taking specified in the incidental take statement is exceeded;


(b) If new information reveals effects of the action that may affect listed species or critical
habitat in a manner or to an extent not previously considered;


( c) If the identified action is subsequently modified in a manner that causes an effect to the
listed species or critical habitat that was not considered in the biological opinion or
written concurrence; or


( d) If a new species is listed or critical habitat designated that may be affected by the
identified action.


Please address any questions or concerns regarding this response to Kim Squires, Section 7 
Division Chief, at Kim_ Squires@fws.gov. Please refer to Service file number 0SFBDT00-2020-
F-00 10 in any future correspondence regarding this biological opinion.


Sincerely, 


$1�/4 Fbt2-
Kaylee Allen 
Field Supervisor 
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cc: Gary Stem, National Marine Fisheries Service, Santa Rosa, CA 
Jim Starr, California Department of Fish and Wildlife, Stockton, CA 
Elizabeth Christian, Regional Water Quality Control Board, Oakland, CA 
Ethan Levine, San Francisco Bay Conservation and Development Commission, 


San Francisco, CA 
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CESPK  09 June, 2021 
 
MEMORANDUM FOR RECORD 
 
SUBJECT: Presence/Absence Determination and Effects Analysis of/on 
Threatened or Endangered Species at the Military Ocean Terminal Concord 
Dredged Material Placement Sites 1 and 2 
 
 
1. Executive Summary: Based on information in the Integrated Natural 
Resources Management Plan (INRMP) and a wetlands evaluation (06 January 
2021) it was determined that threatened or endangered species do not occur 
within the two areas (Site 1 and Site 2, shown on Attachment 1) proposed for 
dredged material placement at Military Ocean Terminal Concord (MOTCO). 
 
2. The purpose of this memorandum for record (MFR) is to document whether 
threatened or endangered species occur within two areas (referred to as Site 1 
and Site 2 on Attachment 1) at MOTCO proposed for placement of dredged 
material. Sites 1 and 2 are located west and east of Stevens Road, respectively, 
approximately one-third mile north of the intersection of Stevens Road and Port 
Chicago Highway. Site 1 is approximately 4.6 acres in size. Site 2 is 
approximately 7.8 acres in size. The combined acreage of both sites is 
approximately 12.4 acres. The sites are 0.6 miles from the shoreline, and 0.15 
miles from wetland habitat with two intervening railroad lines.  


 
Initial static screening of the dredge material may be implemented by dumping 
sediment through a grizzly sifter to remove any munitions 3 inches or larger 
UXOs on the scow. Dredged material would be pumped from the scows onshore 
and transported on trucks using existing roads to be placed at Sites 1 and 2. 
Dredge materials shall be deposited, leveled, and inspected for unexploded 
ordinance (UXO) in 1-foot lifts. Dredge materials shall be drained of excess water 
with drainage channels toward the north side of the site, contoured with a gradual 
slope, and planted with grasses to stabilize the site for grazing. The sites shall be 
managed to retain materials onsite for future beneficial use.   


3. Methods: The potential presence/absence determination of threatened or 
endangered species consisted of a review of land use in the INRMP and the 
previous wetland determination. MOTCO routinely monitors for the presence / 
absence of threatened or endangered species for the INRMP. Attachment 1 
shows the general location in relation to Wharf 4 for comparison with land use 
maps in the INRMP Appendices (Attachment 2). Sites 1 and 2 are managed as 
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grassland and leased for grazing (Figure A-7 in Attachment 2). The wetland 
evaluation did not identify any wetland indicators at the site (Attachment 3).  
 
4. Results:  Routine monitoring has not identified the presence of threatened 
or endangered species at the proposed placement site. Information from the 
INRMP and wetland evaluation did not identify habitat for Threatened or 
Endangered Species. The placement of dredge materials at Site 1 and Site 2 
would have no effect on threatened or endangered species, and no effect on the 
habitat of threatened or endangered species that occur on or near MOTCO.   
 
5. Additional Considerations: Dredge materials would be pumped from a 
barge anchored adjacent to Wharf 4 to the materials processing area on the 
Wharf 4 parking lot for initial screening of UXO and dewatering. BMPs for the 
DMPS and the processing area will include berms with vehicle ramps and silt 
fencing installed to retain sediment onsite, with silt curtains and/or silt fencing at 
plumbing connections to contain sediment leakage and protect habitat. The 
pumping route shall be surveyed prior to installation, and plumbing inspected prior 
to dredging. The plumbing shall be routinely monitored for sediment and turbidity 
leakage during pumping. If leakage is detected, then pumping shall be halted until 
the leak is repaired and sediment removed from the habitat. 


 
 At the completion of each dredging episode, the DMPS shall be contoured 
with a gradual slope for drainage and hydroseeded with an approved seed 
mixture to stabilize the site for grazing between dredging episodes (Attachment 
2). Trucks shall be steam-cleaned immediately prior to entry onto the installation 
and upon leaving the installation to prevent the transfer of invasive species.  
 
6.  Conclusions: The transfer and placement of dredge materials at the 
MOTCO DMPS is consistent with the Long-Term Management Strategy for 
sediment disposal. Use of the DMPS will not result in take, effects on listed 
species, effects on Essential Fish Habitat, or Critical Habitat.    
 
 
 


Attachments:  
1. Location map 
2. MOTCO INRMP SOP Appendices 
3. MFR SPN-2018-00119 


 
MICHAEL D. PORTER 
FISHERY BIOLOGIST 
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Attachment 1. Location map.  
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ATTACHMENT 2: 
 


Integrated Natural Resource Management Plan  
SOP Appendices  
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ATTACHMENT 3: 
 


MFR SPN-2018-00119 
 








 
 
 
 


REPLY TO 
ATTENTION OF 


DEPARTMENT OF THE ARMY 
Military Surface Deployment and Distribution Command 


834Th Transportation Battalion 
410 Norman Avenue 


Concord, California 94520-1142 
 


January 23, 2020 
 
 
 


SUBJECT: Section 7 Consultation for Proposed Maintenance Dredging at 
Military Ocean Terminal Concord, Concord, CA 


 
 


Mr. Gary Stern  
U.S. Department of Commerce 
NOAA Fisheries - West Coast Region 
777 Sonoma Ave. Room 325 
Santa Rosa, California 95404  


Dear Mr. Stern: 


The US Army is requesting consultation for the maintenance dredging of 
Piers 2 through 4, and Barge Pier at the Military Ocean Terminal, Concord, 
California (MOTCO), and dredged material placement at a suitable disposal site 
based on sediment testing. Enclosed is a Biological Assessment (BA) to initiate 
informal consultation under Section 7(a)(2) of the Endangered Species Act (ESA).  
As described in the enclosed BA, the proposed action may affect, but is not likely 
to adversely affect the threatened North American Green Sturgeon (Acipenser 
medirostris) Southern distinct population segment (DPS), Central Valley Steelhead  
(Onchorhynchus mykiss), Central California Coast Steelhead (Onchorhynchus 
mykiss), Central Valley Spring-run Chinook Salmon (Onchorhynchus 
tshawytscha), Sacramento River Winter-run Chinook Salmon (Onchorhynchus 
tshawytscha), and/or Sacramento River Winter-run Chinook Salmon 
(Onchorhynchus tshawytscha).  The proposed action is also not likely to adversely 
affect designated critical habitat.  


The revised BA includes an assessment of Essential Fish Habitat for Pacific 
Groundfish, Pacific Salmon, and Coastal Pelagic species along with the San 
Francisco Bay estuarine, seagrass, and Submerged Aquatic Vegetation HAPCs. 
The turbidity, suspended contaminants, and direct disturbance of benthic habitat 
by clamshell dredging may adversely affect EFH for these fish species and 
HAPCs. These effects will be minimized by the proposed measures described in 
the EFH assessment.  


This request is part of an Environmental Assessment in accordance with the 
1999 LTMS programmatic biological opinion on the Long-Term Management 
Strategy for the Placement of Dredged Material in the San Francisco Bay Region, 
California (Service File No. 1-1-98-F-62). A conference call was held on 
September 18, 2019 with USFWS and National Marine Fisheries Service to 
exchange information regarding the proposed dredging at MOTCO.  


  







We request your timely review of the enclosed BA and please provide a 
consultation response for our review within the 135 day time period. It is critical 
that the consultation be completed within the 135 day consultation limit so that the 
procurement of dredging services and maintenance dredging can be completed 
within the United States Fish and Wildlife Service’s (Service) recommended in-
water work window, August 1 through November 30. 


I am forwarding a copy of this letter and enclosure to Mr. Jim Starr of the 
California Department of Fish and Wildlife, Mr. Ethan Lavine, of the San Francisco 
Bay Conservation and Development Commission, and Ms. Elizabeth Christian of 
the Regional Water Quality Control Board.   


If you have any questions about this project, please feel free to contact Mr. 
Guy Romine at (971) 645-3645 or by email at guy.k.romine.civ@mail.mil.  Written 
comments may be mailed to the attention of Mr. Romine at the address on this 
letterhead. 


 


Sincerely, 


 


Guy Romine  
Environmental Branch Chief 
Military Ocean Terminal Concord 


 


 


 


 


 
cc:  
 
Ms. Sara Azat, NOAA Fisheries - West Coast Region, Santa Rosa, California  


Mr. Jim Starr, California Department of Fish and Wildlife, Stockton, California 
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1.0 Introduction 


This Biological Assessment / Essential Fish Habitat Assessment (BA/EFH Assessment) was 
prepared to meet the consultation requirements under section 7 of the Endangered Species Act 
(ESA), pursuant to 50 C.F.R. § 402.12, and the Magnuson-Stevens Fisheries Conservation and 
Management Act (Magnuson-Stevens Act;50 C.F.R 600.920(e)). The purpose of this BA/EFH 
Assessment is to analyze the potential effects from the proposed maintenance dredging of Piers 2 
through 4, and Barge Pier at the Military Ocean Terminal, Concord, California (MOTCO), 
(proposed action) on ESA-listed threatened and endangered species and their designated critical 
habitat within the project’s action area, and on Essential Fish Habitat (EFH). This BA is a 
component of the environmental compliance for a Dredged Material Management Office 
(DMMO) dredging permit.  
Formal or informal section 7 consultation and Magnuson-Stevens Act EFH consultation with the 
and National Marine Fisheries Service (NMFS), as appropriate, would be initiated by Military 
Ocean Terminal, Concord (MOTCO), as necessary. 


1.1 Project Location and Action Area 


MOTCO is located on Suisun Bay, 30 miles northeast of San Francisco, in Contra Costa County. 
MOTCO’s infrastructure was constructed by the U.S. Navy beginning in WWII and operated as 
a Navy installation. The U.S. Army MOTCO began operations in 1997. Under a Base 
Realignment and Closure (BRAC) process, the installation was transferred to the Army in 2008. 
This installation is the primary West Coast common-user transshipment terminal, home to the 
SDDC’s 834th Transportation Battalion. 
Maintaining deep-draft access to MOTCO’s piers is critical.  The MOTCO installation accounts 
for 72% of the Army’s West Coast ammunition handling and approximately 25% of the nation’s 
total ammunition throughput capability.  The U.S. Navy dredged the piers, pier navigation 
approach, and the South Seal Island Channel on average every two years from 1943 through 
1981 (Table 1).  More than 1.8 million cubic yards was dredged over this time period averaging 
87,000 cubic yards per dredge event.  Since 1981, additional dredging events are documented 
from 1986 and 1994.  MOTCO does not have any documentation of dredge events between 1994 
and 2008.  Dredging has not occurred since the U.S. Army assumed the property in 2008 at the 
conclusion of the BRAC process.  Sediment accumulation around the piers has resulted in 
sediment elevations above the proposed depth of 35 feet (MLLW ) at Piers 2-4, and 20 feet 
(MLLW) at the Barge Pier, and is currently impacting military operations by restricting the times 
that the MOTCO piers can be used. Dredged material from MOTCO was historically placed on 
upland levee sites and infrequently at the Carquinez Straight (SF-9) and Suisun Bay disposal 
sites (SF-16) (see Figure 1).  
 


 







 


Biological Assessment and Essential Fish Habitat Assessment 
December 18, 2019  6  
 


 
Figure 1 - Dredging and Material Placement Sites 


1.1 Action Area 


The action area includes MOTCO’s Barge Pier and Piers 2 through 4. Disposal at the Carquinez 
Strait (SF-9), SF-16, Montezuma Wetlands Restoration Project (MWRP), Cullinan Ranch 
Restoration Project (CRRP), and the Antioch Dunes National Wildlife Refuge (ADNWR) are 
excluded from the action area, as these sites are fully permitted to accept dredged material for 
wetland restoration, including complying with the ESA. Other direct and indirect impacts (e.g., 
noise) of the proposed action would likely affect a smaller footprint of the action area. 
This BA incorporates by reference information contained in the LTMS National Marine 
Fisheries Service Biological Opinion (NMFS 2015b).  This document transmits the National 
Marine Fisheries Service (NMFS) Biological Opinion (BO) for the LTMS Program and its 
effects on Federally-listed species under NMFS’ jurisdiction at the time the consultation was 
completed.  The BO outlines implementing procedures and minimization measures that would be 
used by MOTCO for dredging and material placement.  


2.0 MOTCO Piers and Project Description 


This section provides a discussion of the proposed action to conduct maintenance dredging of 
MOTCO’s Barge Pier and Piers 2 through 4 from 2020 to 2030; as well as a detailed project 
description and description of future maintenance dredging. 
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 Table 1. Historic MOTCO Dredging 


 Year Dredge Volume Document 


  1943 620,000 


1975 LTMS EIS1 
 


  1944 298,000 
  1945 70,500 
  1950 82,300 
  1951 48,500 
  1953 37,000 
  1957 108,700 
  1959 20,900 
  1960 69,700 
  1962 40,000 
  1965 52,000 
  1967 36,800 
  1969 30,000 
  1970 63,200 
  1975 78,000 


 1976-1981 171,035 USACE (1995, 2015) 
 1986 unknown  
 1994 unknown  


 TOTAL 1,826,635   


 
NOTES: 
1- http://www.spn.usace.army.mil/Missions/Dredging-Work-Permits/LTMS/December-1975-Volume-1/ 


  
Under MOTCO’s Proposed Action/Project Alternative, MOTCO would perform dredging 
practices to maintain operational and mission capacity for Piers 2, 3, 4, and Barge Pier (totaling 
38 acres).  Dredging would be conducted under the LTMS. The frequency of dredging to be 
conducted, and volumes dredged would maintain suitable depths for navigability and cargo 
operations at piers 2-4 (35 feet MLLW ) and the barge pier (20 feet MLLW). Maintenance 
dredging includes dredging to the respective project’s regulatory depth, plus up to 2 feet of 
overdepth. MOTCO dredging operations would use a clamshell dredge depending on DMMO 
permit and equipment availability. Knockdown dredging up to 1,000 cubic yards per year may be 
implemented when shoaling is limited to level shoals on the berthing approaches between 
clamshell dredging episodes. Local water velocities appear to slow sediment deposition, 
therefore, MOTCO currently expects to dredge every 2 years when necessary to maintain 
navigability.   


Sediment testing will be performed to identify appropriate placement sites for dredge material.  
Current conditions and estimated dredge event volume and area are provided in Table 2.  Table 3 
identifies the preferred Federal standard placement site and proposed alternate placement sites 
that would be used for each location, as well as expected dredge volumes.  MOTCO would 
beneficially reuse dredged material to the maximum extent its authorities allow.    
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Table 2. Pier area conditions with proposed dredging actions. 


 Hydrographic 
Survey Date 


Proposed Dredge Parameters 
Pier Year Depth Volume (CY)  Area (acres) 
Barge 13-Mar-2019 2020 -22'               7,835  2.57 


2 13-Mar-2019 2020 -37'             75,225  29.26 
3 13-Mar-2019 2020 -37'               2,602  1.03 
4 7-Jun-2018 Post-2020 -37'             12,571  4.73 


Proposed 2020 Dredging             85,662  32.87 
Post-2020 Dredging             12,571  4.73 


 


Table 3. Summary of the proposed dredging action. 


Location Dredge 
Type 


Initial 
Dredge 
Volume 
(CY) 


Dredge 
Frequency 


Range of 
Volume 
Dredged 
(CY) 


Median 
Volume 
Dredge 
(CY) 


Proposed 
Action 
Placement Site 


Piers 2, 3, 4, 
and Barge 
Pier 


Clamshell 85,662 1-2 2,602-
75,225 


28,000 MWRP, CRRP, 
ADNWR, 
SF-9, SF-16 


 
Dredging and placement would be conducted in accordance with the conditions described under 
the DMMO permit and associated compliance documents. For the purposes of this BA, dredging 
is defined as mechanical dredging with removal of loose- or hard-compacted materials by 
clamshell, bucket, excavator, dipper, or ladder dredges.  
Dredging would be conducted using mechanical dredges, with material being placed in a bottom-
dumping scow.  Once full, the scow will be transported by a tug to the dredged material 
placement site for disposal. The maximum anticipated volume of material proposed for 
maintenance dredging the first year is approximately 85,662 cubic yards (cy).  If the dredging is 
continuous (24 hours a day) and the maximum daily rate of approximately 7,000 cubic yards is 
achieved dredging, the project could be completed in 13 full days. However, dredging typically 
does not occur 24 hours per day; rather, the effective work time (actual digging of shoaled 
material) is often 12 to 16 hours per day.  Additionally, crew changes, relocation of the dredge, 
and other activities (e.g. breakdowns) limit the amount of dredging that occurs.  Therefore, 
completing the proposed action’s first year dredging could require anywhere from 30 to 60 days.  
Future dredging maintenance events are anticipated to be completed in shorter time periods. 
Dredging would be conducted during the August 1 through November 30 work window.  
Mechanical clamshell dredging is the preferred proposed dredge type for this project, in order to 
minimize and reduce the potential risk of entrainment of special-status fishes. The project 
proposes to maximize beneficial use by placing dredged sediment at two wetland restoration 
beneficial use sites.  Specifically, sediments would be placed at either MWRP, CRRP, or 
ADNWR . These proposed dredged material placement sites are already fully permitted to accept 
dredged material from Bay Area dredging projects; permits include Endangered Species Act and 
Magnuson-Stevens Act approvals (NMFS 2001, 2010, 2011, 2015b; USFWS 2001, 2010).   
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All dredging would be conducted during the existing environmental work windows August 1 
through November 30 work window for Suisun Bay (USACE 2014A, 2015), unless expanded 
environmental work windows are provided through appropriate consultation.  Dredging within 
the environmental work windows would reduce the potential impacts of the proposed action on 
sensitive life stages of threatened and endangered species.  
 


Month J F M A M J J A S O N D       
Suisan Bay                               
                   


Clamshell Dredge        Hopper Dredge        
No 


dredging       


Figure 2 – Suisan Bay dredging work window 


 


2.1 Dredging Methods 


This section discusses details regarding the construction methods that would be employed to 
maintain the Pier Access, transport and place dredged material. The clamshell bucket capacity 
would range between 20 to 50 cy, depending on dredge availability. Up to seven scows, with a 
capacity of 2,000 to 4,000 cy, and four 1,800 horsepower (hp) tugs would be used to transport 
dredged material to placement sites.  In addition, one 1,000 hp tender tug would be required to 
maneuver each dredge plant.  
The estimated daily production rate would range between 3,100 and 6,600 cy, depending on the 
location of dredging and the placement site being used.  For example, production rate would be 
approximately 5,000 cy if dredged material were placed at the upland beneficial use sites. The 
production rate would decrease if material were transported to one of the federal standard 
disposal sites. 
A mechanical clamshell dredge consists of a crane mounted on a floating deck barge, with a 
clamshell bucket on the end of the crane boom (Figure 3).  The deck barge has two to four spud 
piles attached to the platform, generally at the corners.  The spud piles are long pipes that are 
driven vertically into the bay bottom by hydraulic assistance.  The spud piles are used to anchor 
the dredge barge.  Clamshell dredges are not self-propelled so they require a tug boat to tow or 
push the dredge to and from the dredge sites.  Once a tug moves the dredge into place, the spuds 
are driven into the bay bottom anchoring the dredge.  Once the dredge is anchored in place, 
dredging can begin.  Relocating the dredge requires approximately 1 hour to complete. On 
average, the mechanical clamshell dredge plant for this project would need to be relocated 
approximately every 3 hours.  In addition, when working adjacent to the ship channel, the dredge 
would need to be moved out of the shipping channel to allow deep draft vessels to transit the 
channel.   
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Figure 3 - Typical Mechanical Clamshell Dredge and Scow  


The crane has a boom that is long enough to extend out beyond the end of the work barge in any 
direction and is able to swivel 360 degrees on its mount. A large clamshell bucket is attached to 
the end of a series of cables at the end of the boom, which allows the bucket to be raised and 
lowered into the water. The cables also open and close the bucket as it is filled with sediment and 
then emptied into scows.  The scows are open barges that can carry large quantities of sediment 
and are towed with tug boats to and from disposal sites. As soon as one scow is filled and hauled 
away, another empty scow is maneuvered into place alongside the dredge and the digging 
continues. 
Clamshell buckets are raised from and lowered to the bottom using a system of cables. The 
weight of the bucket is sufficient for it to fall through the water column into the bottom sediment.  
The cables restrict the clamshell from going too deep, or beyond the maximum allowable 
overdepth.  The clamshell then closes and is pulled up through the water column to above the 
scow.  Once over the scow, the clamshell opens and deposits the dredged material into the scow.  
When all the material within reach of the clamshell is dredged, the spuds are raised and the 
tender tug transports the dredge and scow to the next area requiring dredging.  The process is 
repeated until all material is dredged from the channel.  Following dredging, hydrographic 
surveys would be conducted to ensure that the entire area is dredged to the desired depth. 


During dredging, clamshells place a slurry of sediment and water in the scows.  Depending on 
the sediment type being dredged, the sediment-to-water ratio of the slurry is expected to be 
approximately 60 to 70 percent sediment and 30 to 40 percent water.  To increase the sediment 







 


Biological Assessment and Essential Fish Habitat Assessment 
December 18, 2019  11  
 


volume in the scows, the scows may decant water back to the water column in a process called 
overflow.  Overflowing the scows increases the sediment volume, compared to water, which can 
decrease the number of scow-tug trips to placement sites, thereby decreasing construction costs.  
The San Francisco Bay Regional Water Quality Control Board allows unrestricted overflow in 
San Francisco Bay when sediment is greater than 80 percent sand.  When sediment is less than 
80 percent sand, overflow is only allowed if turbidity monitoring is conducted within 500 feet of 
dredging operations to demonstrate that the turbidity plume generated by overflow activities does 
not increase the ambient turbidity by more than 10 percent, does not reduce dissolved oxygen 
concentrations to below 7.0 mg/L in Suisan Bay, or result in the pH going below 6.5 or above 
8.5.   


Barring is a routine part of dredging episodes to smooth out high-spots as needed after dredging 
has occurred (USACE 2015). This method involves using a tug to pull a weighted blade across 
the channel bottom. As the blade encounters material, it scrapes the material into the adjoining 
areas with deeper depressions, redistributing the shoaled material in each channel. Barring is 
restricted to the dredging footprint and the project depth, including the over-dredge depth 
allowance. 


Knockdowns are separate from barring at the end of dredging episodes (USACE 2015).   
Knockdown events may be implemented to improve channel conditions between dredging 
episodes. Knockdowns use the  same  equipment and procedures as barring, but apply to isolated 
shoals or high-spots, rather than the entire dredging footprint. Knockdowns are most useful when 
time constraints may not allow for normal dredging, or when a shoal threatening navigation 
covers a small portion of a project area that is otherwise at or below its permitted depth. 
Conducting separate knockdown operations is often more efficient than mobilizing dredging 
equipment and transporting the material to a disposal site. Because knockdowns  typically create 
less resuspension than full dredging episodes (especially in the upper water column), they have 
at times been approved in the San Francisco Bay Area to minimize necessary work outside 
environmental work windows. 


Sediment proposed for dredging in front of the MOTCO Piers is anticipated to classify as clay, 
silt, and sand.  The alternating layers of silty clay, clayey silt, sandy silt, silty sand, sand, and 
inter-bedded clay and sand are discontinuous and of varying thickness.  Shells, wood debris (e.g., 
branches, twigs, and rootlets), and organic soils grading to peat also are expected to be 
encountered. Sediment directly in front of MOTCO Piers 2, 3 and 4, and Barge Pier was <80% 
sand when analyzed for pier renovations. Therefore, overflow turbidity monitoring would be 
required to demonstrate that the turbidity plumes are not adversely affecting water quality in the 
vicinity of the dredge.   


2.1.1 Dredge Material Transport and Placement 


When the scows are full, they would be transported to the dredged material placement site by 
diesel-powered tug boats.  When the scow arrives at an open water disposal site, the doors at the 
bottom of the scow would open and dredged sediment would fall through the scow doors to the 
bottom of the placement site (Figure 4).  As material falls through the water column, some 
sediment is stripped from the descending plume, creating turbidity around the scow.  However, 
most sediment would fall to the bottom of the placement site. Scows transported to beneficial use 
sites would moor to an offloader at the respective site, such that sediment could be pumped out 
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of the scow and onto the restoration site.  Pumping out the sediment, or offloading, typically 
involves the use of a modified hydraulic pipe dredge, which serves as an offloader. Montezuma 
Wetlands typically uses the Liberty offloader (Figure 5), which is on a floating barge.  Cullinan 
Ranch uses an offloader that is land-based (Figure 6).  Once moored, the offloader would insert a 
snorkel into the scow, simultaneously injecting water into the scow to create a water-sediment 
slurry and pumping the slurry from the scow to a designated cell within the site.  The offloader’s 
water intake system must be screened in accordance with the California Department of Fish and 
Wildlife’s screening criteria.  It takes approximately 2 hours to completely offload dredged 
sediment from a scow. Scows-tugs from the MOTCO would travel an average of 12 miles to 
Montezuma Wetlands.  The distance from MOTCO to Cullinan Ranch is approximately 19 
miles. Scows-tugs would travel approximately 7 knots (8 miles per hour) from dredge sites to the 
beneficial use sites.  On average, each scow-tug trip to and from the beneficial use sites, 
including offloading, would take approximately 6 hours. 
The project proposes to use existing dredged material placement sites, which have all of their 
environmental approvals in place to currently accept dredged material, including biological 
opinions, incidental take permits, and EFH conservation recommendations.  The intent would be 
to maximize beneficial use of dredged material for construction of wetlands.  Dredged material 
placement sites included in the project description are discussed below.   


 
Figure 4 – Aquatic Placement of Dredged Material 
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Figure 5 - Liberty Offloader during Typical Offloading at Montezuma Wetlands 
Restoration Project 
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2.1.2 Montezuma Wetlands 


Montezuma Wetlands Restoration Project (MWRP) is a privately-owned restoration project 
located on the eastern edge of Suisun Marsh, north of the confluence of the Sacramento and San 
Joaquin Rivers near the town of Collinsville, in Solano County.  In the early 1900s, the site was 
diked, drained, and used for agriculture.  Since the site was diked, the land has subsided up to 10 
feet. Once completed, Montezuma Wetlands is expected to restore 1,820 acres of tidal, seasonal, 
and managed wetlands (Collins and Grosso 2006).  Approximately 17.5 million cubic yards of 
dredged material are needed to raise site elevations. As of August 2017, approximately 4 million 
cy of dredged material have been placed at Montezuma Wetlands, contributing to the restoration 
of over 350 acres of wetlands 
(https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/dredging.html).  The 
site can accept both cover and foundation material.  Foundation material is allowed only in the 
deepest portions of the site and must be covered with at least 3 feet of clean cover material.   
A detailed description of the restoration activities and associated impacts to special status species 
and critical habitat are fully described in the Montezuma Wetland Restoration Project’s 
biological opinions (USFWS file numbers 1-1-99-F-12; 1-1-02-F-0175 and 1-1-04-F-0270; 
NMFS file number F-SA-00-6:EAC), which are incorporated into this document by reference. 
Based on the above information for Montezuma Wetlands, 9,000 to 11,429 cy of dredged 
sediment is required to create 1 acre of wetland habitat at the above locations.  Using an 
intermediate value of 10,000 cy per acre of habitat, the approximately 98,500 cy of dredged 
sediment resulting from the proposed project is expected to create 9.8 acres of wetland habitat 
due to its beneficial reuse. 


2.1.3 Cullinan Ranch Restoration Project 


The Cullinan Ranch Restoration Project is located along the northern shoreline of San Pablo Bay 
near the city of Vallejo in Solano and Napa Counties.  The site consists of diked baylands that 
was used for agriculture until the late 1980s.  Following diking and draining the site, much of it 
lost up to 6 feet of elevation as a result of sediment deposition, soil compaction, and loss of 
organic matter (USFWS 2010).  The USFWS is currently restoring over 1,500 acres of the site to 
tidal wetlands consistent with the USFWS’ recovery plan for salt marsh harvest mouse and 
California clapper rail.  In addition, it is believed that the restored marsh would provide suitable 
habitat for delta smelt, Central California coastal Steelhead, Central Valley Steelhead, winter-run 
Chinook Salmon, Central Valley spring-run Chinook Salmon, Green Sturgeon, and western 
snowy plover (USFWS 2010). The Cullinan Ranch Restoration Project also is expected to 
provide food and nutrients for aquatic species in the adjacent Napa River Estuary and San Pablo 
Bay.     
In 2014, regulatory permits were revised to increase the volume of dredged sediment authorized 
for placement in support of tidal marsh habitat restoration at Cullinan Ranch ( DMMO 2015).  
Specifically, the amount was increased from 450,000 cy to restore 50 acres to 2.8 million cy to 
restore 290 acres of the 1,575-acre site to elevations suitable for marsh plain establishment.  As 
of December 2017, approximately 800,000 cy had been placed at Cullinan Ranch (Ducks 
Unlimited 2017), leaving a remaining capacity of approximately 2 million cy. 
A detailed description of the restoration activities and associated impacts to special status species 
and critical habitat are fully described in the Cullinan Ranch Restoration Project’s biological 
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opinion (Intra-Service section 7 consultation number SFB-1010-01), which is incorporated into 
this document by reference.  


2.1.4 Antioch Dunes National Wildlife Refuge 


The Antioch Dunes National Wildlife Refuge (ADNWR) is an approximately 55-acre refuge 
managed by USFWS that consists of two parcels separated by a Georgia-Pacific Gypsum Plant 
and a Pacific Gas & Electric utility easement. The refuge was founded in 1980 and is located 
along the shoreline of the San Joaquin River in Antioch, California. The western parcel, the 41-
acre Stamm Unit, is the only unit proposed to receive dredge sediment for this project. The 
ADNWR is located about 12 miles east of MOTCO.  
The site is surrounded by industry including a gypsum plant to the east, a former shipyard to the 
west, a former wastewater treatment facility which now functions as a municipal landfill, and a 
set of railroad tracks to the south. A total of three Federally-listed species: the Contra Costa 
Wallflower (Erysimum capitatum ssp. angustatum), the Antioch Dunes Evening Primrose 
(Oenothera deltoides ssp. howellii), and the Lange’s Metalmark Butterfly (Apodemia mormo 
langei), have been identified at ADNWR. 
As part of the Comprehensive Conservation Plan (CCP) for the ADNWR, dune restoration is one 
of the primary objectives for habitat restoration (USFWS 2002). Beginning in 1991, the USFWS 
has imported sand to the ADNWR in order to create additional habitat. The CCP specifies 
identifying potential sources of clean sand, specifically from the Stockton DWSC, and importing 
the sand for habitat restoration. Due to the sandy substratum in the areas surrounding Antioch 
Dunes, the shoaling that typically occurs in this section of the San Joaquin River is sand. In 
2013, the Port of Stockton and the USFWS at Antioch Dunes partnered with the Corps to begin 
restoration efforts using dredged material. The beneficial reuse of dredged material allows the 
recreation of sand dunes, the natural habitat of the Contra Costa wallflower, the Antioch Dunes 
evening primrose, and Lange’s metalmark butterfly. Continued use of this DMPS as a site for the 
beneficial reuse of dredged material will eventually allow natural restructuring of the sand dunes, 
possibly recreating the natural function and habitat value of the ADNWR. This site was used as a 
DMPS in 2013, 2015, and is planned to be used in 2019.   


2.1.5 SF-9 Carquinez Strait Placement Site  


The SF-9 placement site is a 1,000-foot by 2,000-foot rectangle, approximately 10 to 55 feet 
deep, 0.9 miles west of the entrance to Mare Island Strait in eastern San Pablo Bay in Solano 
County (Figure 1).  Disposal is limited to 1.0 million cubic yards (cy) of dredged material per 
month and a maximum of 3.0 million cy per year during wet or above-normal water flow years; 
and 2.0 million cy per year during all other years. 


2.1.5.1 SF-16 Suisun Bay Placement Site 


The SF-16 placement site is a single-user, in-Bay, unconfined disposal site reserved for sand 
dredged from the Suisun Channel and New York Slough projects only.  SF-16 is a 500-foot by 
11,200-foot rectangle adjacent to the northern side of Suisun Bay Channel, approximately 1 mile 
upstream of the Interstate 680 Bridge (Figure 1).  The depth at this site is approximately 30 feet 
MLLW.  Currently, the site is authorized to receive 200,000 cy of dredged sand per year. 
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Figure 6 - Modified Offloader Currently Offloading Dredged Material at Cullinan Ranch 
(Dutchman Slough) 


2.2 Future Operations and Maintenance Activities 


Local water velocities appear to slow sediment deposition therefore, MOTCO currently expects 
to dredge every 2 years when necessary to maintain navigability starting in 2020, and continuing 
through 2030.  Maintenance dredging includes dredging up to 2 feet of overdepth.    
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2.3 Military Ocean Terminal Pier Modernization 


The Department of the Army (DOA) requested formal consultation for the modernization and 
repair of Piers 2 and 3 at the Military Ocean Terminal Concord (MOTCO) on October 28, 2013 
(NMFS 2014; USFWS 2015; DOA 2015, 2016).. Major activities included demolition of pier 2, 
replacement of the existing pier pilings, and repairs of piers 2 and 3. Formal ESA consultation 
was completed in February 2015. Subsequent re-design removed maintenance dredging and 
reduced other effects associated with replacement of the pilings from the proposed action (DOA 
2016). 
The National Marine Fisheries Service (NMFS) concluded in their Biological Opinion (BO, 
NMFS 2014) that the pier maintenance project is not likely to jeopardize the continued existence 
or result in the destruction or adverse modification of critical habitat for the North American 
Green Sturgeon (Acipenser medirostris) Southern distinct population segment (DPS), Central 
Valley Steelhead  (Onchorhynchus mykiss), Central California Coast Steelhead (Onchorhynchus 
mykiss), Central Valley Spring-run Chinook Salmon (Onchorhynchus tshawytscha), Sacramento 
River Winter-run Chinook Salmon (Onchorhynchus tshawytscha), and/or Sacramento River 
Winter-run Chinook Salmon (Onchorhynchus tshawytscha). 
The NMFS also determined that the proposed project would adversely affect EFH for federally 
managed fish under the Pacific salmon Fishery Management Plan (FMP), the Pacific groundfish 
FMP, and the coastal pelagic FMP. The NMFS made EFH conservation recommendations for 
pre- and post-construction submerged aquatic vegetation surveys. 


3.0 Consultation History 
On Aug 30, 2019 a species list was received from National Marine Fisheries Service. This 
project would follow the best management practices (BMPs) and reasonable and prudent 
measures (RPMs) of the Long Term Management Strategy (LTMS) for the Placement of Dredge 
Material in the San Francisco Bay Region (USFWS 1999). This project would follow the BMPs 
and RPMs of the LTMS (2015a,b). 
On September 18, 2019 the USFWS and NMFS participated on a conference call with MOTCO 
and USACE to discuss the content in the forthcoming BA(s). The conversation focused on 
clearly describing the proposed dredging action at MOTCO.  
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4.0 Environmental Baseline and General Effects of the Proposed Action 


This section discusses the existing environmental conditions in the vicinity of the MOTCO 
waterfront, and other aspects of the proposed project that could impact the existing conditions 
either directly or indirectly. This section is limited to only those impacts that may adversely 
affect special status species or critical habitat, and further discusses the general impact 
mechanisms of the project which would be similar for all special status species and habitat 
analyzed herein.  For specific impacts on special status species, refer to Sections  5.0 (NMFS-
managed species), and 6.0 (Essential Fish Habitat).  The resources and potential impacts 
included in this analysis are listed below: 


• Direct impacts through dredging and dredged material transportation.  These impacts 
could range from injury or death of special status fishes or changes in their behavior, to 
adverse effects on critical habitat and essential fish habitat. 


• Direct and indirect impacts to water quality resulting from turbidity and suspended 
sediment, release of constituents of concern, and salinity intrusion. 


• Direct and indirect impacts resulting from hydrodynamic noise. 
The “Action Area” for the project, as defined in 50 CFR 402.02, includes all areas in which 
federally listed species would be affected directly and indirectly by the proposed action. The 
"effects of the action" to be analyzed in the BA are defined as the direct and indirect effects of 
the action, together with the effects of other interrelated or interdependent actions and non-
federal cumulative activities. The Action Area includes the berthing approaches to the Barge Pier 
and Piers 2 through 4. 


4.1 Habitats in the vicinity of MOTCO 
The proposed action would occur on the south side of Suisun Bay, which comprises the eastern, 
upstream portion of San Francisco Bay and the western extent of the Sacramento-San Joaquin 
Delta. Suisun Bay represents the central, brackish-transition zone of the largest estuary, and 
contains the largest continuous area of brackish wetlands found in the Western United States. 
Habitat types from the San Francisco Estuary Institute (SFEI) EcoAtlas Baylands Mapping 
Project within the project area are discussed below (Figure 3-1) (SFEI 2013). More detailed 
descriptions are provided in MOTCO’s Integrated Natural Resources Management Plan 
(INRMP) (USACE 2011a). 


4.1.1 Subtidal Habitats 


Suisun Bay represents a brackish tidal environment and by definition, its subtidal habitats are 
tidally influenced but continuously submerged. Salinity in Suisun Bay and especially in the 
project area is highly variable, being strongly influenced by the interaction of freshwater runoff 
down the Delta, which is subject to both natural (tidal, seasonal, and interannual) and manmade 
controls, and tidal influx from the Bay. A survey along the shoreline of the project area in 
November 2009 indicated salinities of 10–20 parts per thousand (ppt) (USACE 2011a).  
Except during periods of heavy outflows from the Delta, the dominant currents of Suisun Bay are 
those associated with rising (flood) or falling (ebb) tides. In addition to strong tidal currents, 
strong winds and shallow depths result in thorough mixing and well-oxygenated waters.    
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The subtidal waters and substrates of Suisun Bay help to sustain a number of commercially 
important fisheries, and as a result have been designated as Essential Fish Habitat (EFH) under 
three Fishery Management Plans, including those for Pacific Coast Salmon, Pacific Coast 
Groundfish, and Coastal Pelagic Species (Pacific Fishery Management Council 1998, 2011a–c, 
2012). Shallow bay habitat is found inshore of the MOTCO piers as well as in the sheltered lees 
of the piers and headlands. Although not common in Suisun Bay, numerous small beds of 
submerged aquatic vegetation (SAV) consisting of pondweed (Stuckenia spp.) have been 
observed in this area at MOTCO. Refer to Section 4.1.2, Aquatic Vegetation, for a discussion of 
SAV in the project area. 
Suisun Bay channels are dominated by introduced bivalves (Corbula amurensis and Corbicula 
fluminea), polychaetes (Marenzellaria viridis and Heteromastus filiformis), and a small surface-
dwelling cumacean (Nippoleucon hinumensis). In shallow subtidal areas the dominant species 
include a bivalve (C. amurensis), a polychaete (M. viridis), and an amphipod species 
(Monocorophium alienense) (NMFS 2007). 
Suisun Bay is a turbid, nutrient-rich but low-productivity system, with about 85 percent of 
primary production being allochthonous (from inflow), and only 15 percent autochthonous (from 
local sources), the latter mainly due to phytoplankton, with minor contributions by macrophytes 
and benthic algae (Winder and Jassby 2011). The main classes of phytoplankton are 
dinoflagellates, diatoms, and cyanobacteria (blue-green algae), which are free-floating and serve 
as a primary food source for zooplankton, which in turn provide food for fish. Diatoms were 
historically the dominant component of the phytoplankton in Suisun Bay, and tended to increase 
in abundance through the summer (Cloern et al. 1985). The zooplankton community was 
characterized by abundant phytoplankton grazers including cladocerans, rotifers, and mysids, all 
of which provided a high-quality food resource for planktivorous fishes such as the Delta smelt 
(Winder and Jassby 2011). 
Regular sampling of physical and biological conditions in Suisun Bay over the period 1973–
2008 reveals dramatic changes to the food web that are continuing to the present (Winder and 
Jassby 2011). Especially significant changes occurred during 1987–1994, coincident with 
drought and the establishment of the invasive clam, Corbula amurensis (Winder and Jassby 
2011). Filter-feeding by C. amurensis is the primary cause of a roughly 75 percent decline in 
phytoplankton biomass since the preceding period, and the food web as a whole has shifted from 
phytoplankton-based to detrital-based. Diatoms have been largely replaced by dinoflagellates 
and cyanobacteria, which are a nutrient-poor food resource for zooplankton. The zooplankton 
community has changed in parallel, with rotifers, calanoid copepods, and mysids being replaced 
by the introduced cyclopoid copepod Limnoithona tetraspina, which is a smaller species, the 
dominance of which probably reduces the foraging efficiency of planktivorous fishes (Winder 
and Jassby 2011). 
Within Suisun Bay, phytoplankton become concentrated within the estuarine turbidity maximum 
or entrapment zone, where variations in tidal inflow of saline water along the bottom from San 
Francisco Bay, interact with bathymetry and freshwater outflow on the surface from the Delta, 
resulting in turbulent mixing, sinking, and resuspension of phytoplankton. Particles sinking out 
of the surface water become entrained in the deeper current and are carried back upstream 
(landward). Near the upstream limit of landward flow, turbulent mixing or a net upward 
movement prevents settlement of some particles and these then become trapped between the 
outflowing surface current and the landward flowing bottom current, such that no net landward 
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or seaward movement occurs. The entrapment zone is generally in Suisun Bay but its location 
shifts as a function of daily tidal variations as well as seasonal and inter-annual variations in 
freshwater outflow (Kimmerer 1992; Schoellhamer and Burau 1998).  


4.1.2 Aquatic Vegetation 


Aquatic flora includes SAV and various species of algae and phytoplankton. Submerged aquatic 
vegetation includes vascular plants that are adapted for life under water. In general, the 
occurrence of aquatic vegetation in the subtidal habitats in the vicinity of MOTCO is not 
common due to the lack of hard substrate and high water motion in the area (Goals Project 
1999). Estuarine soft bottom habitat is not ideal habitat for most SAV and algae, as fine-grain 
sediments create complications for organisms that require attachment to the substrate. Most SAV 
and macroalgae require coarse-grain materials to anchor into or attach to. Algae species typically 
require higher salinity levels than those found in Suisun Bay, but some species (e.g. Gracilaria 
sjoestedtii, Enteromorpha spp., and Ulva spp.) can adapt to changing salinity levels. Although 
flexible in their salinity range tolerance, these algae species still require coarse sediments, rocks, 
or some other stable substrate to attach to (Goals Project 2000), and hence their occurrence at 
MOTCO is limited to artificial hard substrates along the shoreline. 
Eelgrass (Zostera marina) is one species of SAV that is capable of anchoring into fine-grain 
sediments. Eelgrass is an important species because it forms large beds which function as habitat 
for many invertebrates and a nursery area for juvenile fish. Previous SAV surveys in the San 
Francisco Bay-Delta did not reveal the presence of eelgrass along the shorelines of Suisun Bay 
near MOTCO. Eelgrass was patchily distributed in Carquinez Straits and Suisun Bay west of 
MOTCO (Merkel and Associates, 2014). Eelgrass may have disappeared from the project area in 
response to prolonged lower salinity prior to recent surveys (Kiewit/Manson 2018). High 
turbidity and eutrophication driven by nutrient loading associated with localized agricultural 
runoff increase the probability that eelgrass communities will not become established at MOTCO 
(Cardno TEC et al. 2013). 
Aquatic vegetation survey (Kiewit/Manson 2018) found Sago pondweed and California bulrush 
in the shallower water landward of the piers within 250 m of the dredging area. SAV consisting 
of pondweed (Stuckenia pectinata and Stuckenia filiformis), however, occurs frequently along 
Suisun Bay shorelines, and research into the ecological relationships and importance of 
pondweed SAV in Suisun Bay has only recently begun (Boyer 2011). Areas surveyed within the 
project footprint were dominated by in-water vegetative communities consisting primarily of 
California bulrush and pondweed (see Figure 3-1). Therefore, any concerns regarding 
disturbance or impacts to SAV potentially caused by dredging at MOTCO should be focused on 
pondweed and associated biological communities. 


4.1.3 Intertidal Habitats 


There are a number of habitats within the 8-foot vertical range of extreme low to extreme high 
tides at MOTCO. Low intertidal shores and flats are largely unvegetated areas occurring below 
mean tide level. There are three different types of substrates and associated biological 
communities that occur on shores and flats in the project area at MOTCO: low tidal marsh 
mudbanks that front natural shorelines; hard substrates of the piers and developed areas that 
support sparse, patchy growths of green algae (Ulva spp., Enteromorpha spp.) and attached 
epifauna – predominantly barnacles (Balanus improvisus); and narrow fringes of low intertidal 
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sand or mudflat below the mudbanks and artificial substrates. Away from the shoreline and 
outside of the project area there are extensive mudflats around the edges and shallowest portions 
of muted tidal ponds (USACE 2011a).  
The tidal marshlands at MOTCO are a mosaic of marsh vegetation and bodies of water including 
tidal sloughs, channels, ponds, and manmade ditches, all of which function as a circulatory 
system for water, oxygen, sediments and nutrient transport, and as pathways for the movement of 
fish and aquatic wildlife. The interface between marsh vegetation and water throughout the 
marshes provides a structurally complex and productive habitat that is used for nesting, foraging, 
nursery, and refuge by a variety of fish and wildlife. Within the project area, there are two 
primary slough channels, Belloma Slough, and an unnamed channel, which provide tidal 
circulation to Belloma Marsh, inland from Pier 3. These channels are relatively wide, deep, open, 
and extend under White Road, connecting to remnants of the network of natural tidal channels on 
the marsh plain of Pier Marsh, between the shore and the railroad tracks. In this area and 
elsewhere, linear ditches were excavated in the past across the Tidal Area for drainage and 
agricultural use, resulting in a series of parallel or intersecting ditches that crisscross the historic 
marsh plain. In these areas, the natural tidal channels are largely obliterated. Linear stands of 
upland (often weedy) vegetation established on the soils that were excavated and mounded along 
the banks of the ditches fragment the native marsh habitat. Benthic invertebrate communities in 
slough channels are similar to those found in the shallow subtidal habitat described above, 
although species abundance is much lower (NMFS 2007). 
The vast majority of marshlands on MOTCO are brackish tidal marshes, either fronting Suisun 
Bay or connected to it by sloughs, channels, and ditches. On the immediate shoreline and in 
well-flushed portions of the marshes, the vegetation is dominated by species that occur across a 
broad range of salinities both up- and downstream in the Bay-Delta. Except along the immediate 
shoreline, these marshlands are Muted Tidal Marsh habitats. These areas are subject to regular 
daily or monthly tidal action, but to an extent that is lessened by the tidal circulation that has 
been constricted, impeded, or diverted relative to historic conditions. The distribution of tidal 
marsh plants at MOTCO is strongly (but not exclusively) influenced by tidal elevation and 
salinity, as described further below. 
• Low-Tidal Brackish Marsh. Low tidal brackish marsh vegetation is important in 
stabilizing shorelines, is a major source of primary production in this part of the estuary, and 
provides a structurally complex habitat for fish and wildlife. The low tidal brackish marsh 
vegetation is characterized by several tall emergent monocot species, including cattail (Typha 
latifolia), smooth cordgrass (Spartina foliosa), common reed (Phragmites australis), hardstem 
tule (Scirpus acutus), and California bulrush (Scirpus californicus). In addition to the tall 
emergents, on wave-exposed consolidated mud banks there is a low-growing turf made up of 
dwarf spikerush (Eleocharis parvula), low bulrush (Scirpus cernuus), Delta mudwort (Limosella 
subulata), and Mason’s and western lilaeopsis (Lilaeopsis masonii and L. occidentalis).  
• Mid- to High Tidal Brackish Marsh. The mid- to high intertidal zone typically supports 
low-growing herbaceous vegetation patchily dominated by saltgrass (Distichlis spicata), 
pickleweed (Salicornia virginica), Baltic rush (the Juncus balticus-lesueurii complex), 
spearscale (Atriplex triangularis), jaumea (Jaumea carnosa), creeping spikerush (Eleocharis 
macrostachya), alkali heath (Frankenia salina), dodder (Cuscuta salina), and arrowgrass 
(Triglochin spp.). The endangered soft bird’s-beak (Cordylanthus mollis ssp. mollis) and Suisun 
Marsh aster (Aster lentus) also occur within this zone. Areas that were probably native mid-tidal 
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marsh on MOTCO have been converted to high marsh by diking and ditching, which limit tidal 
flooding onto the former marsh plain. Near and above the upper limits of tidal inundation, 
extensive areas have become dominated by the extremely invasive perennial (broadleaved) 
pepperweed (Lepidium latifolium). This high marsh-upland transition zone at MOTCO also 
supports San Francisco Bay gumplant (Grindelia stricta var. angustifolia), western goldenrod 
(Euthamia occidentalis), salt marsh baccharis (Baccharis douglasii), and western ragweed 
(Ambrosia psilostachya).  
Freshwater-associated species such as cattail and common reed comprise approximately 34 
percent of the wetland plant cover types mapped in the Tidal Area (H.T. Harvey and Associates 
[HTH] 2011). In contrast, saltmarsh species such as pickleweed and saltgrass comprise only 
about 10 percent of wetland cover types (Figure 3-2). In the vicinity of Piers 2 and 3, the 
outboard marshes of these sites are dominated by a mixture of broadleaved pepperweed and 
Baltic rush (33 percent) and cattail (22 percent). There are also patches of brackish vegetation 
that is dominated by Olney’s bulrush (4 percent). Salt marsh vegetation, consisting of 
pickleweed (2 percent), saltgrass (less than 1 percent), and a mixture of salt marsh gumplant, 
alkali weed, marsh jaumea, spearscale, and other salt marsh plants occurs in these outboard 
marshes as well. 
Pier Marsh, south of White Road in the vicinity of Pier 3, is dominated by cattail and common 
reed, with smaller patches of pickleweed, Olney’s bulrush, and other marsh vegetation. There are 
two tidal sloughs that allow for tidal exchange through culverts under White Road. This muted 
tidal action results in dominance by freshwater marsh habitat in Pier Marsh and likely has 
allowed for the spread of common reed at the southern portion of the marsh, which is not 
typically found in tidally-influenced saline environments. During low tides, there is exposed 
mudflat in the tidal sloughs and shallow portions of the edge of Suisun Bay. 


4.2 Impacts Associated with Dredging and Dredged Material Transportation 
Special status fishes have the potential to be directly injured by construction equipment, 
including through contact with the dredge clamshell bucket or contact with the tug and scows.  In 
addition, fish may become entrained in prop wash from tugs or other shallow-draft skiff vessels 
transporting crew and equipment.  The most likely cause of injury would be from the clamshell 
bucket falling through the water column or entrainment in tug prop wash.   
While individual fish have the potential to be struck or entrained by clamshell bucket as if falls 
through water column to the bottom, the falling bucket would generate a pressure wave around it 
that would force small fish away from the falling bucket.  As a result of the pressure wave, 
mechanical clamshell dredging has a very low risk of entraining fishes (USACE DOER 1998).  
As such, the use of a clamshell dredge minimizes the risk of fish entrainment for all fishes. 
Special status fish also have the potential to be entrained in tug prop wash.  The project proposes 
to use two 1800 hp tugs to transport scows to and from the beneficial use sites, and up to three 
1,000 hp tugs to maneuver the clamshell dredges.  The smaller tugs would remain in the vicinity 
of the dredge area; whereas the larger tugs would move between the dredge areas and the 
placement sites.  The dredges would draft between 10 and 18 feet MLLW.  While operating, the 
tugs would create propeller wash as they move through the water.  Propeller wash is a pressure 
disturbance that results in a system of diverging and transverse waves.  As the propeller spins, it 
generates a turbulent, continuous stream of fast moving water (AMOG Consulting 2010).  Fish 
entrained in propeller wash may become disoriented or injured. 
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4.3 Habitat Alteration 
The proposed project area provides habitat for a wide variety of aquatic species, including 
species associated with the benthos (e.g., annelids, mollusks, and crustaceans); phytoplankton 
and zooplankton; common fish species; special status fish species; invasive aquatic plants, fish, 
and invertebrates; and marine mammals.   Aquatic habitats include tidal marsh and tidal 
mudflats; intertidal, shallow sub-tidal, and deep sub-tidal habitats; managed wetlands; rocky 
intertidal and subtidal; and open bay waters.  Much of the land adjacent to Suisun Bay, the 
Carquinez Strait, San Pablo Bay, and San Francisco Bay is developed.  Suisun Bay is adjacent to 
Suisun Marsh and other wetland areas, as well as some developed shorelines.  The habitat types 
around the Bay and Delta often blend with one another and with nearby upland habitats in 
transition zones called ecotones.  Species found in these areas often occur in more than one 
habitat type (USACE 2014a).  
The proposed project would remove several feet of accumulated sediment the MOTCO Piers 
Access area. The total project area of 38 acres is the maximum area that would be disturbed.  
Removal of benthos may temporarily reduce the food supply for special status fish species that 
are benthic predators, such as Green Sturgeon.  Benthic recolonization of the dredged area may 
take months or years (Oliver et al. 1977).  Dredging of accumulated sediment would not decrease 
the area of shallow water habitat in the project area.  


4.4 Water and Sediment Quality 
The project has the potential to affect water and sediment quality by temporarily increasing 
suspended sediment during dredging, which also can result in releases of constituents of concern; 
salinity intrusion; and changing the sediment quality of the channel bed following dredging.  
Salinity intrusion especially could affect the quantity and quality of habitat available for fishes 
which depend on a particular range of salinity as suitable habitat; of particular concern is Delta 
Smelt.  These potential impacts to water and sediment quality are discussed in greater detail 
below.   


4.4.1 Sediment Sampling and Testing 
The Inland Testing Manual (ITM), Ocean Testing Manual, and the Upland Testing Manual 
specify the sampling and testing requirements for dredged material based upon the potential 
placement site.  Some upland sites may have additional requirements beyond those specified in 
the three manuals. 
The DMMO is a forum used by project proponents and the regulatory agencies to ensure 
sampling and testing programs meet water quality standards and that dredged material is placed 
in sites that are appropriate for the type and quality of the material to be dredged. The Sampling 
and Analysis Plan (SAP) describes the process for compositing, analyzing and reviewing 
sediment results for Federal maintenance dredging projects (see example USACE 2014b).  The 
SAP for MOTCO dredging describes how material should be collected, shipped, stored, handled, 
and tested for certain physical, chemical, and biological analyses. The SAP would be updated in 
2019 prior to sampling toward the end of the calendar year. 
In accordance with the ITM, when the material to be dredged is greater than 80 percent sand and 
is in a high-energy environment, it is assumed to be clean and exempt from further testing.  
Sediment directly in front of MOTCO Piers 2, 3 and 4, and Barge Pier is <80% sand.  The 
sediment was previously tested in 2014 in accordance with a DMMO reviewed Sediment SAP 
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(USACE 2014c). Sampling would be implemented in 2019 to provide current sediment data for 
identifying appropriate disposal sites in the permitting compliance (EA).  
A comparison of DMMO criteria and bioaccumulation tissue concentration results indicate that 
bioaccumulation of PAHs, PCBs, pesticides and metals is not anticipated (USACE 2014c).  
Additional z-layer samples are not likely required in the proposed dredging area following 
dredging.  Using NOAA sediment quality guidelines, significant adverse effects are not 
expected.  The NOAA Enterprise Risk Management (ERM) criteria is considered the most 
appropriate comparison value and with the exception of nickel, which was further evaluated, no 
values exceed the available ERM.  Results show elevated levels of metals and polycyclic 
aromatic hydrocarbons as expected.  However, the results of the toxicity and bioaccumulation 
bioassays indicate that significant adverse effects are not anticipated for vertebrate and 
invertebrate receptors (USACE 2014).  Deionized Water Waste Extraction Test results do not 
exceed the Soluble Threshold Limit Concentration criteria.  Therefore, material placement is not 
expected to impact groundwater via infiltration, or impact surface water due to stormwater 
discharge (USACE 2014).  Waste Extraction Test results indicate that further evaluation or 
monitoring for chemical constituents is not necessary because effluent concentrations are similar 
to site water (background) concentrations.  Discharge into Suisun Bay is not likely to cause 
adverse impacts to water quality or ecological receptors regardless of dredging methodology 
(USACE 2014). 
Based on grain size results alone, the anticipated dredge materials from Suisun Bay Channel and 
New York Slough were suitable for in-Bay disposal at the Suisun Bay Disposal Site (SF-16). In 
addition, the Grain Size results were greater 80 percent sand in a high energy environment is 
considered to be clean sand suitable for aquatic placement. 
Dredged materials from Suisun Bay Channel and New York Slough have historically been 
comprised predominantly of sand with low levels of metals and butyltins and very low or non-
detect levels of polyaromatic hydrocarbons (PAHs), pesticides, and polychlorinated biphenyls 
(PCBs), which excludes these dredged materials from further chemical and biological analyses. 
Sampling and testing for the Suisun Bay Channel is on a 5-year cycle, with the next episode 
scheduled for 2019. USACE would implement sediment sampling in the MOTCO project area 
using the updated SAP.  


4.4.2 Turbidity and Suspended Sediment 
The proposed action could produce increased suspended sediments and turbidity in the action 
area from clamshell dredging operations and placement of spoils at the disposal site.  
Background turbidity in the estuary is naturally high, with total suspended solids (TSS) levels 
varying from 10 mg/L to more than 100 mg/L (Robinson and Greenfield 2011).  However, 
sediment plumes would be generated from excess sediment and other material entrained (e.g. air 
bubbles) being discharged back into the water during dredging.  Plumes typically have an 
increased suspended sediment concentration, thus elevated turbidity.  The degree of sediment re-
suspension depends on the material, size and composition the sediment being re-suspended.  
Plume size, concentration, and duration of the plume depend on environmental and operational 
specific factors.  During dredging, sediments may become suspended because of the clamshell 
bucket's impact to the bottom, material washing from the top and side of the bucket as it passes 
through the water column, sediment spillage as it breaks the water surface, spillage of material 
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during barge loading, and intentional overflow in an attempt to increase the barge's effective load 
which is only permissible for material that is 80 percent or more sand. 
Turbidity plumes were measured during clamshell dredging in the Oakland Harbor and 
Richmond Inner Harbor, located in Central San Francisco Bay, and Redwood City Harbor, 
located in the South San Francisco Bay in 2016 and 2017.  Sediment in these channels ranges 
from very fine silt to sandy-silt.  The purpose of the turbidity monitoring was to determine if 
dredging and/or overflowing of scows exceeded the turbidity requirements in the project’s water 
quality certification.  The water quality certification requires that increased turbidity be less than 
50 NTU or no greater than 10 percent if the baseline NTU is greater than 50 at the point of 
compliance (i.e., 500 feet downstream of dredging).  Ambient turbidity was measured 200 feet 
up current from dredging, in areas that were not affected by the turbidity plume.  The turbidity 
plumes were measured at 200 feet down current from the dredge (referred to as the early warning 
location) and 500 feet down current from the dredge (referred to as the point of compliance).  For 
each location, turbidity was measured near the surface (approximately 2 feet below the surface), 
mid-depth, and near the bottom (approximately 2 feet above the bed).  Turbidity was measured 
when the scow was overflowing (decanting) and when the scow was not overflowing, and also 
represented the range of tides in the region.  Measurements were taken every 10 minutes at each 
location.  Exceedances of the water quality turbidity standards occurred periodically for all 
channels, with most exceedances occurring in the Richmond Inner Harbor, where sediment is 
very fine-grained.   
Exposure to excessive suspended sediment concentrations could lead to physiological stresses 
such as clogged gills, eroded gill and epithelial tissues, impaired foraging activity and feeding 
success, and altered movement and migration patterns of juvenile and adult fish (Clarke and 
Wilber 2000; Minello et. al.1987; Newcombe and Jensen 1996; Newcombe and MacDonald 
1991). Exposure of fish to elevated suspended sediment concentrations could result in behavioral 
avoidance and exclusion from otherwise suitable habitat, disrupt movement and migration 
patterns, reduce feeding rates and growth, result in sublethal and lethal physiological stress, 
habitat degradation, or delayed hatching; and, under severe circumstances, could result in 
mortality (Newcombe and Jensen 1996; Clarke and Wilber 2000). The response of fish to 
suspended sediments varies among species and life stages as a function of suspended particle 
size, particle shape, water velocities, suspended sediment concentrations, water temperature, 
depressed dissolved oxygen concentrations, contaminants, and exposure duration (O'Connor 
1991; Sherk 1971; Newcombe and Jensen 1996). Short-duration exposure to elevated suspended 
sediment concentration associated could result in sublethal effects; however, potential exposure 
and dosage of suspended sediment concentrations drops exponentially from the source of the 
plume. 


4.4.3 Exposure to Constituents of Concern and Bioaccumulation 
Sediment sampling was conducted and analysed for the MOTCO Pier renovation (USACE 
2014c).  These analyses indicate there are unlikely to be constituents of concern in the sediments 
to be dredged. USACE proposes to conduct confirmatory sediment sampling and analysis during 
fall 2019 to the depths proposed for this project, plus the required overdepth, prior to dredging.  
Confirmatory testing would verify that the sediments are suitable for placement at Montezuma 
Wetlands, and SF- Cullinan Ranch, and DODS. 


4.4.4 Noise 
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Underwater sound pressure waves can harass and harm fish species (Reyff 2003, Abbott and 
Bing-Sawyer 2002, Caltrans 2001, Langmuir and Lively 2001, Stotz and Colby 2001). As the 
pressure wave passes through a fish, the swim bladder is rapidly squeezed due to the high 
pressure, and then rapidly expanded as the under pressure component of the wave passes through 
the fish. This can cause effects including: rupture of the swim bladder, rupture capillaries, 
internal hemorrhage, neurological stress, and auditory damage. Extreme sound waves can cause 
instantaneous death, latent death within minutes after exposure, or can occur several days later.  
Increase in sound waves can also result in reduced fitness of fish, making it susceptible to 
predation, disease, starvation, or ability to complete its life cycle. 
The proposed action is expected to cause increased underwater sound pressures waves.  The 
noise from a clamshell dredge is punctuated by its entry into the water, contact with bottom 
substrate and the closing of the jaws of the clamshell. There are also periods of quiet between the 
events when the clamshell enters the water.  In 2001, the U.S. Army Engineer Research and 
Development Center prepared an analysis of increased sound pressure level (SPLs) produced by 
clamshell dredging in Cook Inlet, Alaska. In that analysis, the most extreme peak SPLs (dB rms) 
was produced by the dredge bucket striking the bottom in mixed coarse sand and/or gravel.  The 
increase in sound measured at a 150 meter distance to the dredge plant source, produced peak 
SPLs (dB rms) of 124.0 dB, or 50.8 dB above peak ambient conditions.  Ambient noise 
conditions, in the action area during the proposed work window, are comprised primarily of 
commercial ship traffic, wind and wave turbulence, and hydrodynamic noise associated with 
variable tidal flow condition. The ambient noise conditions in the action area are expected to be 
similar to that of Cook Inlet Alaska, ergo the peak SPLs at 150 meters are expected to be higher 
than ambient. 
To quantify the level of sound expected to cause harassment and harm, the Fisheries 
Hydroacoustic Working Group has established interim criteria for evaluating underwater noise 
impacts from pile driving on fish.  These criteria are defined in the document entitled Agreement 
in Principal for Interim Criteria for Injury to Fish from Pile Driving Activities (Fisheries 
Hydroacoustic Working Group 2008). This agreement identifies a peak sound pressure level 
(SPLs) of 206 decibels (dB) and an accumulated sound exposure level of 187 dB as thresholds 
for injury to fish ≥ 2 grams.  For fish less than 2 grams, the accumulated sound exposure level 
threshold is reduced to 183 dB.  Although there has been no formal agreement on a behavioral 
threshold, National Marine Fisheries Service (NMFS) uses 150 dB-root mean square (rms) as the 
threshold for adverse behavioral effects (NMFS 2009b).  The proposed project is expected to 
produce peak SPLs of 124.0 db as determined in the Cook Inlet study, which is below all of the 
thresholds described above.  Therefore, the noise from the proposed project is not expected to 
adversely affect listed species greater than 150 m from the clamshell dredge plant.  Effects on 
fish closer than 150 m are unclear, but likely to involve behavioral avoidance of the area. 
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5.0 NMFS Endangered Species Act Resources 
Species identified in the official list are provided in Table 4, along with a brief analysis of 
whether the species or critical habitat is in the action area and could be affected by the proposed 
action.  A detailed analysis of the potential effects on the project’s effects on threatened and 
endangered species and critical habitat that has the potential to be affected is also provide herein. 
 


5.1 Central Valley Spring-run ESU Chinook Salmon (Oncorhynchus 
tshawytscha) (FT) (CH) (ST) and Sacramento River Winter-run ESU 
Chinook Salmon (Oncorhynchus tshawytscha) (FE) (CH) (SE) 


5.1.1 Listing Status and Range 
The Central Valley spring-run Chinook Salmon ESU was initially listed as threatened by NOAA 
Fisheries on September 16, 1999 (64 FR 50394) and re-listed as threatened on June 28, 2005 (70 
FR 37160).  The CDFW designated the Central Valley spring-run Chinook Salmon as threatened 
on February 5, 1999 (CDFW 2009b). 
The Sacramento River winter-run Chinook Salmon was initially listed as endangered on January 
4, 1994 (59 FR 440); this listing was reaffirmed on June 28, 2005 (70 FR 37160).  The CDFW 
listed the Sacramento River winter-run Chinook Salmon as endangered on September 22, 1989 
(CDFW 2009b). 
Historically, Chinook Salmon ranged from Ventura River, California to Point Hope, Alaska, and 
in northeastern Asia from Hokkaido, Japan to the Anadyr River in Russia.  Central Valley 
spring-run Chinook Salmon once were widely distributed and spawned in larger tributaries to 
both the Sacramento and San Joaquin rivers (Moyle 2002).  Currently, only three naturally 
spawning populations remain and occur in Deer, Mill, and Butte creeks, which are all tributaries 
to the Sacramento River (NMFS 2016a).  Sacramento River winter-run Chinook Salmon 
originally spawned in the Pit, McCloud, and upper Sacramento rivers but now consists of a 
single spawning population in the Sacramento River downstream of Keswick Dam (Moyle 
2002).  A captive broodstock conservation hatchery program was initiated in 2015 to supplement 
the population, and reintroduction of winter-run Chinook Salmon to newly accessible habitat in 
Battle Creek is planned  for 2020 (NMFS 2016b). 


5.1.2 Life Cycle and Habitat Use 
Chinook Salmon are the largest of the Pacific salmon species.  They are anadromous and migrate 
to natal grounds where they spawn and die.  They exhibit two separate reproductive life histories, 
stream-type and ocean-type.  Stream-type juveniles reside in freshwater for a year or more before 
migrating to marine environment, whereas ocean-type migrate within their first year of life 
(Healey 1991).  Spring-run Chinook Salmon juveniles primarily are stream-type, whereas 
winter-run Chinook Salmon exhibit a mix of stream- and ocean-type characteristics (Moyle 
2002).  Both winter- and spring-run Chinook Salmon utilize high spring flows to access 
spawning grounds (Fisher 1994).  Adult spring-run Chinook Salmon migrate upstream between 
March and September, whereas winter-run adults migrate to spawning grounds between 
December and July.  Spawning occurs in late August through October for spring-run fish, and 
late April through early August for winter-run fish (Moyle 2002).  Spawning grounds require 
gravel and cobble, ranging from 0.1–6 inches in diameter, generally at the head of riffles.  
Females dig a shallow depression in the gravel and lay their eggs for the males to fertilize. 
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Table 4. NMFS listed fish species that may occur in the project area.   


Common Name  Scientific Name Status Potential to be in 
the Action Area 


Designated 
Critical Habitat  


Critical Habitat in 
the Action Area 


Effects Determination 


Species Critical Habitat 


California Central Valley 
Steelhead 


Oncorhynchus mykiss FT Yes Yes Yes Not Likely to 
Adversely Affect 


Not Likely to 
Adversely Affect 


Central California Coast 
Steelhead 


O. mykiss FT Yes Yes Yes Not Likely to 
Adversely Affect 


Not Likely to 
Adversely Affect 


Sacramento River winter-run 
Chinook Salmon 


O. tshawytscha FE Yes Yes Yes Not Likely to 
Adversely Affect 


Not Likely to 
Adversely Affect 


Central Valley spring-run 
Chinook Salmon 


O. tshawytscha FT Yes Yes Yes Not Likely to 
Adversely Affect 


Not Likely to 
Adversely Affect 


North American Green Sturgeon Acipenser medirostris FT Yes Yes Yes Not Likely to 
Adversely Affect 


Not Likely to 
Adversely Affect 
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Eggs hatch in 3–4 months, and larvae remain in the gravel for an additional 2–3 weeks (Moyle et 
al. 1995).  Spring-run juveniles reside in stream waters for 3–15 months; winter-run for 5-10 
months (Moyle 2002).  The results of the 2007 San Francisco Bay Juvenile Outmigration Study 
(conducted by the USACE, NOAA-Fisheries, University of California Davis, East Bay 
Municipal Utilities District, and San Francisco Bay Area Planning Coalition) indicate that 
juveniles generally spend approximately 3 to 15 days (LTMS 2007), up to 40 days (MacFarland 
et al. 2002) out-migrating through the San Francisco Bay to the ocean.  Juveniles require rearing 
habitat that has enough space for growth, instream and overhanging cover, adequate food supply 
(invertebrates), suitable water quality (dissolved oxygen concentrations above 9 milligrams per 
liter, pH between 6.8 and 8.0, temperatures between 32 and 75 °F and relatively low turbidity), 
and adequate depth (Moyle et al. 1995 and SWRI 2003). 
The diet of outmigrating Chinook Salmon varies geographically and seasonally and feeding 
appears to be opportunistic.  Aquatic insect larvae and adults, such as Daphnia, amphipods 
(Eogammarus and Corophium spp.), and Neomysis are common Chinook food species.  Other 
species that make up Chinook Salmon diet include anchovies and herring. 


5.1.3 Threats 
The biggest threat to Chinook Salmon is the existence of numerous migratory barriers, such as 
dams, and diversions of water from rivers and streams.  Other threats include juvenile 
entrainment in state and federal water projects, loss of rearing habitat, exploitation, predation, 
invasive species, competition with hatchery-reared salmon, disease, pollution, siltation, and loss 
of riparian habitat that provides essential cover (Moyle 2002). 


5.1.4 Status in the Action Area 
Adult spring-run Chinook Salmon migrate upstream between March and September.  Winter-run 
adults migrate upstream between December and July.  Consequently, adults may be in the action 
area during these months.  Juveniles outmigrate to the ocean during the late fall, winter, and 
spring, typically October through June.  During their outmigration, they may be in the action 
area. 


5.2 Central Valley Spring-run ESU Chinook Salmon and Sacramento 
River Winter-run ESU Chinook Salmon Critical Habitat 


Critical habitat for Central Valley spring-run Chinook Salmon includes 162,560 acres of 
estuarine habitat, all located in the San Francisco-San Pablo-Suisun Bay estuarine complex, and 
2,308 miles of riverine habitat; located in Tehama, Butte, Glenn, Shasta, Yolo, Sacramento, 
Solano, Colusa, Yuba, Sutter, Trinity, Alameda, San Joaquin, and Contra Costa Counties (70 FR 
52488).  Critical habitat for Sacramento River winter-run Chinook Salmon includes the 
Sacramento River from Keswick Dam (RM 302) to Chipps Island (RM 0) and all waters in the 
San Francisco-San Pablo-Suisun Bay estuarine complex (50 FR 33212).  The action area is 
within critical habitat for both the spring-run DPS and winter-run ESU.  
Primary constituent elements for both include:  


• Freshwater spawning sites with water quality and substrate conditions that can 
support spawning, incubation, and larval development.  
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• Freshwater rearing sites with water quality and floodplain connectivity to support 
juvenile growth, mobility, foraging, and development. 
• Aquatic habitat with natural cover, such as shade, submerged and overhanging 
large wood, log jams and beaver dams, aquatic vegetation, large rocks and boulders, side 
channels, and undercut banks.  
• Freshwater migration corridors free of obstruction and excessive predation with 
water quality conditions and natural cover to support juvenile and adult mobility and 
survival.  
• Estuarine areas free of obstruction and excessive predation.  
• Water-quality conditions that support juvenile and adult physiological transitions 
between fresh- and saltwater, natural cover, and foraging.  


5.3 Central Valley Steelhead DPS (Oncorhynchus mykiss) (FT) (CH) and 
Central California Coast Steelhead DPS (Oncorhynchus mykiss) (FT) (CH) 


5.3.1 Listing Status and Range 
The Central Valley Steelhead was initially listed as threatened by NOAA-Fisheries on March 19, 
1998 (63 FR 13,347); this listing was reaffirmed on January 5, 2006 (71 FR 834) and revised on 
April 14, 2014 (79 FR 20802).   
The Central California Coast Steelhead was initially listed as threatened by NOAA-Fisheries on 
August 18, 1997 (62 FR 43937); this listing was reaffirmed on January 5, 2006 (71 FR 834) and 
revised on April 14, 2014 (79 FR 20802). 
O. mykiss (Rainbow Trout/Steelhead) are distributed worldwide in cold waters (Moyle 2002).  In 
North America, O. mykiss historically was distributed from Alaska to Baja California.  Central 
Valley Steelhead presently occur in the Sacramento and San Joaquin river drainages (71 FR 
834).  However, except for the Stanislaus River, they may no longer occur in the San Joaquin 
River watershed (Moyle 2002).  Central California Coast Steelhead occur in coastal streams from 
the Russian River south to Aptos Creek, and in the San Francisco, San Pablo, and Suisun Bay 
drainages west of Chipps Island (71 FR 834). 


5.3.2 Life Cycle and Habitat Use 
Steelhead are the anadromous form of Rainbow Trout; however, because of their ecological 
requirements, their life history more closely resembles Pacific salmon.  After spending 
approximately two years rearing in freshwater, Steelhead migrate to marine waters where they 
reside for two or three more years until sexually mature. 
Biologically, Steelhead can be separated into two reproductive ecotypes, based on their state of 
sexual maturity at the time they enter their natal water body.  These two ecotypes are referred to 
as stream maturing and ocean maturing.  Stream maturing Steelhead enter freshwater sexually 
immature and require several months to become sexually mature before spawning.  Ocean 
maturing Steelhead enter natal streams with well-developed sexual organs and spawn shortly 
after river entry.  These two reproductive ecotypes are more commonly referred to by the season 
of freshwater entry.  Summer river maturing enters between May and October and winter ocean 
maturing enters between November and April.  The Central Valley Steelhead is predominately 
ocean maturing (65 FR 36075; NOAA-Fisheries 2007c). 







 


Biological Assessment and Essential Fish Habitat Assessment 
December 18, 2019  31  
 


Once sexually mature, adult Steelhead return to their natal stream to spawn, usually at the age 
four or five.  Generally, the Central Valley Steelhead migrate to spawning grounds between 
December and July, peaking in March, and spawn from early March through July, peaking in 
May through June (NOAA Fisheries 1996).  Steelhead are iteroparous, meaning they are capable 
of spawning more than once before they die; however, it is highly unlikely that they spawn more 
than twice in a lifetime (65 FR 36074). 
Depending on water temperature, Steelhead eggs may incubate in redds for 1.5 to 4 months 
before hatching as alevins.  Following absorption of the yolk sack, fry emerge from the gravel 
and begin actively feeding.  Juveniles migrate to marine waters as smolts to rear in estuaries (65 
FR 36075).   


5.3.3 Threats 
The biggest threat to these species is habitat destruction.  Logging, agriculture and mining 
activities, urbanization, stream channelization, dams, wetland loss, and water diversions also 
threaten Steelhead.  Depletion and storage of natural flows have altered natural hydrological 
cycles in several California rivers and streams, altering important water quality parameters, such 
as temperature, dissolved oxygen and nutrient loads, resulting in injury or mortality of some 
individuals.  Reduced flows also degrade and diminish viable fish habitat by increasing 
deposition of fine sediments in spawning gravels, which decreases recruitment of new spawning 
gravels and promotes encroachment of riparian vegetation into spawning and rearing areas (65 
FR 36075). 


5.3.4 Status in the Action Area 
Adult Steelhead would be expected to migrate through the action area between December and 
March (Moyle 2002).  Juveniles rear in the action area and adjacent estuary and may be present 
year-round. 


5.4 Central Valley Steelhead DPS and Central California Coast DPS 
Critical Habitat 


Critical habitat for Central Valley Steelhead was designated on September 2, 2005 (70 FR 
52488).  Critical habitat includes stream channels within the designated stream reaches and the 
lateral extent of the ordinary high water mark or, where not defined, by bankfull elevations in 
Tehama, Butte, Glenn, Shasta, Yolo, Sacramento, Solano, Yuba, Sutter, Placer, Calaveras, San 
Joaquin, Stanislaus, Tuolumne, Merced, Alameda, and Contra Costa Counties, California.  The 
action area is located within the Marin Coastal Hydrologic Unit, Bay Bridges Hydrologic Unit, 
and San Pablo Hydrologic Unit.  Approximately 247,040 acres of critical habitat exist in San 
Francisco and San Pablo Bays (NOAA Fisheries 2007c). Critical habitat for Central California 
Coast Steelhead includes several coastal watersheds and approximately 282,880 acres in San 
Francisco and San Pablo bays; the waters of the Carquinez Strait and Suisun Bay are not 
designated critical habitat. 
Primary constituent elements for these both include:  


• Freshwater spawning sites with water quality and substrate conditions that can 
support spawning, incubation, and larval development.  
• Freshwater rearing sites with water quality and floodplain connectivity to support 
juvenile growth, mobility, foraging, and development. 
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• Aquatic habitat with natural cover, such as shade, submerged and overhanging 
large wood, log jams and beaver dams, aquatic vegetation, large rocks and boulders, side 
channels, and undercut banks.  
• Freshwater migration corridors free of obstruction and excessive predation with 
water quality conditions and natural cover to support juvenile and adult mobility and 
survival.  
• Estuarine areas free of obstruction and excessive predation.  
• Water-quality conditions that support juvenile and adult physiological transitions 
between fresh- and saltwater, natural cover, and foraging.  


The action area is partially within Central Valley Steelhead and Central California Coast 
Steelhead critical habitat. 


5.5 Southern DPS Green Sturgeon (Acipenser medirotris) (FT) (CH) 
5.5.1 Listing Status and Range 


April 7, 2006, the Southern DPS of the North American Green Sturgeon (Acipenser medirostris) 
was listed as threatened by NOAA-Fisheries (71 FR 17757).  The listing was updated on April 
14, 2014 (79 FR 20802).  Green Sturgeon is also considered a species of special concern by the 
CDFW (CDFW 2009b). 
Green Sturgeon are found in nearshore marine waters ranging from Mexico to the Bering Sea 
and are common in bays and estuaries along the west coast of the Americas.  The North 
American Green Sturgeon are composed of two genetically distinct population structures (DPS), 
the Northern DPS (Klamath and Rogue River spawning populations) and Southern DPS 
(Sacramento River spawning populations) (68 FR 4433; NOAA Fisheries 2005).  The range of 
Southern DPS Green Sturgeon was thought to be within the coastal waters south of the Eel River 
through Mexico; however, adults travel as far north as Canada (NOAA Fisheries 2008).  San 
Francisco Bay and its tributaries are thought to contain a majority of the Southern DPS Green 
Sturgeon population. 


5.5.2 Life Cycle and Habitat Use 
Green Sturgeon are long-lived, slow growing and iteroparous.  They spawn every 3 to 5 years.  
Adults typically migrate to freshwater in the upper Sacramento River, beginning in late 
February, and spawning occurs from March through July, with peak spawning occurring from 
mid-April through mid-June in freshwater.  Green Sturgeon generally spawn in their natal stream 
and appear to have high homing capabilities for spawning grounds.  Historically, spawning 
occurred in areas above Shasta Dam and in the Feather River; however, following the 
construction of Shasta and Oroville Dams, Green Sturgeon were not able to migrate farther 
upstream (NOAA Fisheries 2005a).  Spawning occurs in deep pools with large cobble substrate; 
however, spawning also occurs on clean sand and bedrock substrate.  
Mature males range from 139 to 199 centimeters fork length at 15 to 30 years of age; mature 
females, on the other hand, range from 157 to 233 centimeters fork length at 17 to 40 years of 
age.  Generally, spawning occurs at 160 to 170 centimeters fork length for males (17 to 18 years 
old) and 182 to 192 centimeters fork length for females (27 to 28 years old) (68 FR 4433).  
Females produce approximately 60,000 to 140,000 eggs that are spawned over cobble substrate 
where they settle in the spaces between cobbles.  Water temperatures must be less than 60 °F 
(20° C) for the eggs to be viable. 
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After spawning, adults may hold between June and November in deep pools near spawning 
grounds and outmigrate in the late fall to early winter, or they may directly outmigrate in the late 
spring to early summer after spawning.  In the Sacramento River, adult Green Sturgeon may be 
present through November and December before moving downstream with increased flows (68 
FR 4433). 
Green Sturgeon larvae begin feeding approximately 10 to 15 days after hatching, and 
approximately 35 days later metamorphose into juveniles. 
Juveniles spend approximately one to 3 years in freshwater before moving to the ocean.  
Following outmigration from freshwater, Green Sturgeon disperse widely in ocean waters and 
coastal estuaries.  Tagging studies indicate that the Southern DPS Green Sturgeon migrate 
extensively in ocean waters and are located in waters off the Oregon and Washington coasts. 
Juveniles in the San Francisco-San Joaquin Delta feed on opossum shrimp and amphipods (68 
FR 4433).  Adult Green Sturgeon feed on benthic invertebrates including shrimp, mollusks, 
amphipods, and small fish (68 FR 4433). 


5.5.3 Threats 
The biggest threat to Green Sturgeon is loss of spawning habitat in the upper Sacramento River.  
Insufficient freshwater flows in spawning areas, contaminants, bycatch in fisheries, poaching, 
entrainment in water projects, exotic species, impassable barriers at other locations, and elevated 
water temperatures may also pose a threat to Green Sturgeon. 


5.5.4 Status in the Action Area 
The action area is within Green Sturgeon critical habitat.  Green Sturgeon juveniles (age 1-3 
years) outmigrate to the ocean to continue rearing and growing, and may return after spending up 
to 13 years in the ocean (Moyle 2002).  They may be expected to occur in the action area during 
the summer and fall.  


5.6 Southern DPS of North American Green Sturgeon Critical Habitat 
Critical habitat for Green Sturgeon was designated on October 9, 2009 (74 FR 52300).  Critical 
habitat includes freshwater riverine systems, including the stream channels and the lateral extent 
defined by the ordinary high-water line (33 C.F.R § 329.11) or bankfull elevation, where the 
ordinary high water mark is not defined and all United States coastal marine waters out to the 60 
fathom depth boundary line (relative to MLLW), from Monterey Bay, California north and east, 
including the Straits of Juan de Fuca, Washington.  Riverine stream systems include the 
Sacramento River, from the Sacramento I-Street Bridge upstream to Keswick Dam, including 
waters encompassed by the Yolo Bypass and Sutter Bypass areas, and the lower American River 
from the confluence with the mainstem Sacramento River upstream to Fish Barrier Dam on the 
Feather River; and portions of the Lower Yuba River and Lower Feather River; the Sacramento–
San Joaquin Delta waterways up to the elevation of mean higher high water, San Francisco Bay, 
San Pablo Bay, Suisun Bay, and Humboldt Bay, California; Coos Bay, Winchester Bay, Yaquina 
Bay, Nehalem Bay, and the Lower Columbia River Estuary, Oregon; and Willapa Bay and Grays 
Harbor, Washington.  
Green Sturgeon PCEs includes various components of freshwater, estuarine, and nearshore 
marine habitats.  Components include food resources, substrate for spawning, water flow, water 
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and sediment quality, water depth, and migratory corridor.  Green Sturgeon PCEs are described 
below. 
Freshwater Systems:  The lower Sacramento River, from I Street Bridge to the downstream side 
of the Red Bluff Diversion Dam gates, is considered a PCE because this area supports egg 
incubation, larval and juvenile rearing, feeding and migration, and adult and subadult holding 
and migration.  This PCE does not occur in the action area. 
Estuarine Habitats:  Estuarine habitat provides food resources, migratory corridors, juvenile 
rearing, and adult and subadult holding habitat for Green Sturgeon.  Of the various habitat types 
that comprise Green Sturgeon PCE, estuarine habitat is the only habitat type that occurs within 
the action area and could be affected by the proposed action.  Components of the PCE include: 


• Food resources.  Green Sturgeon require abundant prey items within estuarine 
habitats and benthic substrate for juvenile, adult, and subadult life stages.  Adult and 
subadults prey on ghost shrimp, amphipods, clams, juvenile Dungeness crab, anchovies, 
sand lances, ling cod, and other unidentified fish.  Juveniles feed on shrimp, amphipods, 
isopods, clams, annelid worms, and unidentified crabs and fishes. 
• Water flow.  Sufficient water flow into the San Francisco Bay and Delta is 
required to allow adults to successfully orient to the incoming flow and migrate upstream 
to spawning grounds. 
• Water quality.  Water quality includes temperature, salinity, oxygen content, and 
other chemical characteristics necessary for normal behavior, growth, and viability of all 
life stages.  Adults and subadults occur across the entire temperature (11.9–21.9 °C) and 
salinity range (8.8–32.1 parts per thousand) and a wide range of dissolved oxygen (6.54–
8.89 milligrams per liter). 
• Migratory corridor.  The migratory corridor should allow for safe and timely 
passage of sturgeon within estuarine habitats and between estuarine and riverine or 
marine habitats.  Adults enter the Estuary in late February and quickly migrate to 
spawning grounds.  After spawning, they either reside over the summer in deep holding 
pools deeper than 5 meters (16.4 feet), or they migrate downstream.  Tagged Green 
Sturgeon were present in holding pools in the Sacramento River through November and 
December before migrating downstream  They appear to migrate in shallow waters, 
swimming near the surface, but foraging on the bottom. 
• Depth.  Green Sturgeon require a diversity of depths for shelter, foraging, and 
migrating.  Juveniles are present year round in the Bay and Delta in shallow depths 
ranging from one to 3 meters (3.3–9.8 feet).  Tagged adults and subadults appear to stay 
in shallow depths less than 10 meters (32.8 feet).   
• Sediment quality.  Sediment quality is necessary for normal behavior, growth, and 
viability of all life stages. 


Nearshore Coastal Marine Areas:  Green Sturgeon require nearshore coastal marine areas with 
adequate migratory corridors, water quality, and food resources. 
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5.7 Potential Effects of the Proposed Action on ESA-Protected Resources 
See section 5, Environmental Baseline and General Effects of the Proposed Action.  The 
potential impacts to listed salmonids and Green Sturgeon from the proposed project include:  
impacts from dredging including potential entrainment and temporary degradation of water 
quality; physical disturbance of habitat, and noise or disturbance of fish and habitat. However, 
the action area is used primarily as a migration corridor by the listed Chinook Salmon, Steelhead, 
and Green Sturgeon as described above.  Adult salmonids migrate from the Pacific Ocean 
through the San Francisco Bay estuary as they seek the upstream spawning grounds of their natal 
streams. Considering all of the different species, most migration through San Francisco Bay 
occurs in the late fall, winter, and spring (McEwan and Jackson 1996).   Juvenile (smolt) 
salmonids migrate from their natal streams through San Francisco Bay estuary to the ocean. 
Emigration timing is highly variable among Sacramento River winter-run Chinook, CV spring-
run Chinook, CCC Steelhead and CCV Steelhead smolts, but peak migrations downstream 
typically occur through the action area during the late winter and spring months.  To assess 
juvenile salmonid outmigration behavior and timing, a series of studies were performed from 
2006 through 2010 with Central Valley late fall-run Chinook Salmon and CCV Steelhead smolts.  
Smolt-sized juveniles originating from Coleman National Fish Hatchery were tagged with 
acoustic transmitters and released in the Sacramento River to monitor their downstream 
movement to ocean-entry at the Golden Gate. Results showed that smolts generally transited the 
Bay rapidly in 2 to 4 days, yet also made repeated upstream movements, coinciding with 
incoming tidal flows (Hearn et al. 2013).  Most Chinook and Steelhead smolts were detected by 
acoustic receivers located over deep, channelized portions of the Bay (Hearn et al. 2013). Smolts 
detected at nearshore, shallow sites such as marinas, or up tributaries generally returned to the 
main channel to finish their migration (Hearn et al. 2013). 
During the course of their downstream migration, juvenile listed salmon and Steelhead may 
utilize the estuary for seasonal rearing, but available information suggests that fish are actively 
migrating and currently they do not reside in the San Francisco Bay estuary (Hearn et al. 2010).  
MacFarlane and Norton (2002) found that fall-run Chinook experienced little growth, depleted 
condition, and no accumulation of lipid energy reserves during the relatively limited time the fish 
spent transiting the 40-mile length of the estuary.  Sandstrom et al. (2013) found that CCC 
Steelhead smolts emigrated more rapidly through the Bay than the Napa River and the ocean.  In 
contrast to demersal fish that are associated with the bottom, salmonids are pelagic fish and, as 
such, primarily occupy the water column and near surface when over deeper waters (Mari-Gold 
Environmental and Novo Aquatic Sciences 2009).  Within the action area, listed salmon and 
Steelhead are thought to typically display a preferential use of the middle and upper water 
column. Studies by Kjelson et al. (1982) in the Sacramento-San Joaquin Delta concluded 
juvenile Chinook Salmon appear to prefer shallow water habitats near the shore and the upper 
portion of the water column (less than 10 feet deep). 
Green Sturgeon may be more likely than juvenile salmonids to use the action area for foraging 
and rearing habitat.  However, because of the work windows of the proposed project (i.e., August 
1 through November 30); the use of a clamshell dredge; the small impact area compared with the 
overall size of Suisun Bay; the large size and strong swimming ability of adult salmonids and 
Green Sturgeon;  and the brief length of time that juvenile salmonids are expected to spend in the 
project area and their preferential use of the middle and upper water column, the potential effects 
of the proposed project on listed salmonids and Green Sturgeon are expected to be small.  The 
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consequent exposure to increased sediment or toxic elements, potential entrainment, or 
disturbance should be minor.  When exposure does occur, both juvenile and adult salmonids and 
Green Sturgeon are relatively strong swimmers that should be able to avoid the local area around 
the dredge plant and proceed into more suitable habitat or simply continue their migration. 
The proposed project would cause some loss of LSZ and shallow water habitat due to physical 
loss to the steepened side slopes of the project, and an anticipated 0.11 km upstream shift in X2 
in critically dry years.  However, adult salmonids and Green Sturgeon do not rely on shallow 
water or low salinity habitat.  Although shallow floodplain rearing habitat is critical for juvenile 
salmonids especially in rivers, the action area is used by juveniles primarily as a migratory 
corridor, and their time there is expect to be brief.  Still, the expected creation or restoration of 
9.8 acres of tidal wetland habitat due to the beneficial reuse of dredged sediment may benefit 
juvenile salmonids 


5.8 Cumulative Effects 


Cumulative effects include the effects of future state, Tribal, local, or private actions that are 
reasonably certain to occur in the area considered in this biological opinion.  Future federal 
actions that are unrelated to the proposed action are not considered in this section, because they 
require separate consultation pursuant to section 7 of the Act.  Adverse effects to delta  smelt 
may result from point and non-point source chemical contaminant discharges within the action 
area.  These contaminants include, but are not limited to ammonia and free ammonium ion, 
numerous pesticides and herbicides from agricultural activities, and oil and gasoline product 
discharges into Delta waterways from shipping and boating activities and from urban activities 
and runoff.  Implicated as potential stressors of smelt, these contaminants may adversely affect 
fish reproductive success and survival rates. 
Potential to dredge the MOTCO project area concurrent with the Suisun Bay Channel dredging 
would result in a blended dredge material for disposal.  In 2014, physical analyses on sediment 
samples from the three Suisun Bay Channel and New York Slough composite areas confirmed 
that the anticipated dredge materials are predominantly sand (86 percent) with very low amounts 
of total organic carbon (TOC) ranging from 0.21 to 0.52 percent (USFWS 2017). 
Other future, non-federal actions within the action area that are likely to occur and may adversely 
affect delta  smelt include: the dumping of domestic and industrial garbage that decreases water 
quality; oil and gas development and production that may affect aquatic habitat and may 
introduce pollutants into the water; agricultural activities, including burning or removal of 
vegetation on levees that reduce riparian and wetland habitats that contribute to the quality of 
habitat used by Delta Smelt; and livestock grazing activities that may degrade or reduce riparian 
and wetland habitats that contribute to the quantity and quality of habitat used by Delta Smelt. 
 


5.8.1 Long-Term Management Strategy for Dredged Material  


Maintenance dredging that removes an annual average of 6M cy of sediment from shipping 
channels regularly occurs in San Francisco, San Pablo, and Suisun bays under the auspices of the 
LTMS (USACE et al. 1998).  Methods may include hopper, clamshell-bucket, and cutterhead-
pipeline dredging.  Disposal sites include in-bay at federal standard placement sites, offshore at 
SF-DODS, or at beneficial reuse locations typically for wetland restoration.  The LTMS includes 







 


Biological Assessment and Essential Fish Habitat Assessment 
December 18, 2019  37  
 


several avoidance and minimization measures to protect ESA-listed species, such as work 
windows.  
This BA incorporates by reference information on the Long-Term Mangement Strategy (LTMS) 
contained in the following documents:  


• Programmatic Essential Fish Habitat (EFH) Assessment for the Long-Term Management 
Strategy for the Placement of Dredged Material in the San Francisco Bay Region 
(USACE and USEPA, 2009).  Pursuant to Section 305(b)(2) of the Magnuson-Stevens 
Fishery Conservation and Management Act of 1976 (16 U.S.C. § 1855[b]), USACE and 
USEPA submitted a Programmatic EFH Assessment to NMFS for the San Francisco Bay 
Region LTMS.  This document provides an assessment of the potential effects to EFH 
from the ongoing dredging and dredged material placement activities of all Federal and 
non-Federal maintenance dredging projects in the San Francisco Bay Region.  


• Agreement on Programmatic EFH Conservation Measures for Maintenance Dredging 
Conducted Under the LTMS Program (USACE and USEPA, 2011).  This document 
identified a comprehensive suite of EFH conservation measures developed in 
coordination with NMFS and completed the Programmatic EFH consultation covering all 
maintenance dredging projects under the LTMS Program.  


• LTMS National Marine Fisheries Service Biological Opinion (NMFS, 2015b).  This 
document transmits the NMFS Biological Opinion (BO) for the LTMS Program and its 
effects on Federally-listed species under NMFS’ jurisdiction at the time the consultation 
was completed.  The BO outlines implementing procedures and minimization measures.  


• The 2015 Maintenance Dredging of the Federal Navigation Channels in the San 
Francisco Bay Final EA-Finding of No Significant Impact (FONSI) and Environmental 
Impact Report (EIR) prepared jointly by USACE and the Regional Water Quality Control 
Board (RWQCB) (referred to as 2015 Federal Navigation Channels EA/EIR) (USACE 
2015).  This document analyzed the environmental impacts associated with 
Programmatic maintenance dredging of Federal navigation projects in San Francisco 
Bay-Delta. 


5.9 Conclusion and Determination of Effects 
As discussed above, the effects of the proposed action on Central Valley spring-run Chinook 
Salmon, Sacramento River winter-run Chinook Salmon, Central Valley Steelhead, Central 
California Coast Steelhead, and the Southern DPS of North American Green Sturgeon would be 
greatly reduced due to the use of best management practices and the behavior and swimming 
ability of the fish.  The use of work windows and clamshell dredging especially would greatly 
reduce the exposure of these species to all potential adverse effects associated with dredging 
activities.   
The creation or restoration of 9.8 acres of tidal wetland habitat due to the beneficial reuse of 
dredged sediment may benefit juvenile salmonids.  Based on the analysis provided, the project 
may affect, but is not likely to adversely affect  of the listed species described above, and may 
affect, but is not likely to adversely modify critical habitat.   
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6.0 Essential Fish Habitat Assessment 
The Magnuson-Stevens Act protects the essential fish habitat of species managed under federal 
Fishery Management Plans (FMPs).  EFH is defined as “…those waters and substrate necessary 
to fish for spawning, breeding, feeding, or growth to maturity…” (16 U.S.C. 1802(10)).   
In addition to preparing FMPs, the Magnuson-Stevens Act requires NOAA Fisheries to designate 
a Habitat Area of Particular Concern (HAPC) for each species.  HAPCs are “subsets of EFH, 
which are rare, particularly susceptible to human-induced degradation, ecologically important, or 
are located in an environmentally stressed area” (NMFS 2010).  HAPCs do not qualify for 
additional protection beyond that provided for EFH in general; however, project impacts on 
HAPCs would be carefully considered during the consultation process. The proposed project 
occurs within areas identified as EFH for fish species managed as part of three FMPs.  
Table 5 Essential Fish Habitat (EFH) and Habitat Area of Particular Concern (HAPC) that occur 
in the project area.   


Fishery Management Plan that 
describes EFH in the Project Area 


Habitat in the Action 
Area 


Does the Action Have an 
Adverse Effect on EFH? 


Pacific Groundfish  Yes Yes 


Pacific Salmon  Yes Yes 


Coastal Pelagic Yes Yes 


Habitat Area of Particular Concern 
(HAPC) 


HAPC in the Action Area Does the Action Have an 
Adverse Effect on HAPC? 


San Francisco Bay estuarine Yes Yes 


Seagrass  Yes Yes 


Submerged Aquatic Vegetation Yes Yes 


 


6.1 Potential Effects of the Proposed Action on Essential Fish Habitat 
The HAPCs described in the 2010 NMFS-Corps programmatic EFH consultation for the LTMS 
(NMFS 2010) as potentially affected by LTMS activities include San Francisco Bay estuarine 
and seagrass habitats (see Section 4.1).  The proposed project falls within the LTMS area, and 
includes all of these HAPCs within the proposed project footprint.  In accordance with the 
habitat categorizations provided by NMFS (2010), the proposed project dredging activities 
would disturb a total of 38 acres of soft bottom habitat (Table 1) which may be considered either 
sand or fine-grained habitat.  Adverse effects to EFH will occur through increased turbidity in 
the water column (Section 4.4.2), suspension of sediment-associated contaminants (Section 
4.4.3), disturbance of benthic habitat (Section 4.3) including the associated biological 
community and SAV (Section 4.1.2). EFH will also be temporarily impacted by elevated 
underwater sound levels during dredging. MOTCO shall conduct pre-dredge and post-dredge 
surveys of aquatic vegetation adjacent to the dredging area to assess potential impacts. MOTCO 
will coordinate with NMFS on appropriate measures to mitigate adverse impacts. 
Dredged sediment is to be placed at beneficial reuse wetland restoration sites, so no additional 
area of adverse impacts is anticipated from in-bay disposal.  No wetland or seagrass habitat 
would be affected at the placement site. Sandy benthic habitat, which is expected to comprise 
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most of the dredge area of MOTCO, is considered to have reduced value as foraging habitat for 
fish due to reduced productivity and invertebrate species diversity, although it can be used for 
reproduction and rearing (NMFS 2010).  
Dredged sediment from the proposed project would be used for beneficial reuse, specifically 
wetland creation.  Once completed, Montezuma Wetlands is expected to restore 1,820 acres of 
tidal, seasonal, and managed wetlands (Collins and Grosso 2006).  Approximately 17.5 million 
cubic yards of dredged material are needed to raise site elevations. As of August 2017, 
approximately 4 million cy of dredged material had been placed at Montezuma Wetlands, 
contributing to the restoration of over 350 acres of wetlands (California State Water Board 
2019). Cullinan Ranch is expected to accept 2.8 million cy to restore 290 acres of the 1,575-acre 
site to elevations suitable for marsh plain establishment.  Additionally, the Cullinan Ranch 
project would provide food and nutrients for aquatic species in the adjacent Napa River Estuary 
and San Pablo Bay (USFWS 2010).   
Based on the above information for Montezuma Wetlands and Cullinan Ranch, 9000 to 11,429 
cy of dredged sediment is required to create 1 acre of wetland habitat at these locations.  Using 
an intermediate value of 10,000 cy per acre of habitat, the approximately 98,500 cy of dredged 
sediment resulting from the proposed project is expected to create 9.8 acres of wetland habitat 
due to its beneficial reuse. This habitat would be accessible to species managed under FMPs. 
In addition to disturbance of habitat through dredging and creation of habitat through beneficial 
reuse, the proposed action has the potential to cause a subset of the adverse impacts on EFH 
described by NMFS (2010) for the LTMS program.  These include: 


 Removal of food organisms through entrainment or burial 
 Increased suspended sediment and release of contaminants 
 Noise 


As stated above, the proposed action would remove approximately 98,500 cy of sediment 
covering 38 acres from the project area.  Consequently, benthic organisms which could serve as 
food especially for species managed under the Pacific Groundfish FMP would be removed from 
the channel during dredging and likely buried in the wetlands of Montezuma Wetlands and 
Cullinan Ranch where they would die.  Benthic recolonization rates are expected to be months or 
years (see NMFS 2010 for a review). 
Sediment proposed for dredging at MOTCO is anticipated to classify as clay, silt, and sand.  The 
alternating layers of silty clay, clayey silt, sandy silt, silty sand, sand, and inter-bedded clay and 
sand are discontinuous and of varying thickness.  Shells, wood debris (e.g., branches, twigs, and 
rootlets), and organic soils grading to peat also are expected to be encountered.  Sediment 
sampled for the MOTCO Piers 2, 3 and 4 renovations was <80% sand when analyzed. Overall, 
the area of benthic habitat affected by the proposed project would be very small compared to the 
total size of Suisun Bay which has a surface areas of approximately 40,000 acres. 
The adverse effects of suspended sediment, potential release of toxins, and noise are discussed 
extensively in section 5.3.  Effects specifically on listed Pacific salmon are discussed in section 
7.2. 
Background turbidity in the estuary is naturally high, with total suspended solids (TSS) levels 
varying from 10 mg/L to more than 100 mg/L (Robinson and Greenfield 2011). However, 
turbidity plumes generated by dredging activities typically have an increased suspended 
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sediment concentration.  Monitoring of turbidity plumes during clamshell dredging indicates that 
exceedances of the water quality turbidity standards occur periodically, especially in locations 
where sediment is very fine-grained.  These effects would be temporary, and exposed fish would 
be expected to avoid the area if necessary.  More sessile organisms such as benthic invertebrates 
would be unable to flee; food intake by filter feeders could be reduced if increased sediment is 
taken in instead. 
Sediment would be sampled from the MOTCO Pier Access area and undergo physical, chemical, 
and bioaccumulation analyses, as well as studies to determine if the sediment is suitable for 
wetland creation (see section 5.3.4).  Sediment would be sampled to a depth of 35 feet MLLW, 
plus 2 feet of overdepth, for a total sampled depth of 37 feet MLLW at Piers 2-4, and and 20 feet 
(MLLW) plus 2 feet of overdepth, for a total sampled depth of at the Barge Pier.  Previous 
analyses indicate there are unlikely to be constituents of concern in the sediments to be dredged.  
Use of MOTCO sediments for wetland creation would produce wetlands comparable to existing 
wetlands in the Bay area. 
The proposed project is expected to produce peak SPLs of 124.0 Db measured 150 m distant 
from the clamshell dredge plant, which is below the sound thresholds described by Fisheries 
Hydroacoustic Working Group (2008) and NMFS (2009b).  Therefore, the noise from the 
proposed project is not expected to adversely affect listed species greater than 150 m from 
dredge plant.  Effects on fish closer than 150 m are unclear, but likely would involve behavioral 
avoidance of the area. 


6.2 Conclusions and Determination of Effects 
The proposed action may adversely affect EFH for Pacific Groundfish, Pacific Salmon, and 
Coastal Pelagic species. The proposed action also may adversely affect the San Francisco Bay 
estuarine, seagrass, and Submerged Aquatic Vegetation HAPCs.  The greatest effect would occur to 
physical habitat, due to the removal of sediment with a clamshell dredge.  Although essentially 
all of the effects of the proposed project may be considered temporary, the recolonization of 
disturbed areas by benthic invertebrates is thought to require several months at a minimum, and 
may take years.  Other effects such as the creation of noise or turbidity plumes would cease 
immediately or within minutes or hours of when active dredging stops, and may be avoided or 
minimized by fish (including prey fishes) exhibiting avoidance behavior. 
The disturbance of soft-bottom habitat and removal sediment containing benthic invertebrates 
may be partially offset through the beneficial reuse of the dredged sediment, which is expected to 
be used to create 9.8 acres of wetland habitat. 
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REPLY TO 
ATTENTION OF 


DEPARTMENT OF THE ARMY 
Military Surface Deployment and Distribution Command 


834Th Transportation Battalion 
410 Norman Avenue 


Concord, California 94520-1142 
 


October 9, 2019 
 
 
 


SUBJECT: Section 7 Consultation for Proposed Maintenance Dredging at 
Military Ocean Terminal Concord, Concord, CA 


 
 


Ms. Jana Affonso 
Assistant Field Supervisor ESA – Regulatory Division 
United States Department of the Interior 
U.S. Fish and Wildlife Service 
San Francisco Bay-Delta Fish and Wildlife Office 
650 Capitol Mall, Suite 8-300 
Sacramento, California 95814 


Dear Ms. Affonso: 


The US Army is requesting consultation for the maintenance dredging of 
Piers 2 through 4, and Barge Pier at the Military Ocean Terminal, Concord, 
California (MOTCO), and dredged material placement at a suitable disposal site 
based on sediment testing. Enclosed is a Biological Assessment (BA) to initiate 
formal consultation under Section 7(a)(2) of the Endangered Species Act (ESA).  
As described in the enclosed BA, the proposed action may affect, not likely to 
adversely affect the threatened Delta smelt (Hypomesus transpacificus).  The 
proposed action is not likely to jeopardize the continued existence of the Delta 
smelt or adversely modify designated critical habitat. This request is part of an 
Environmental Assessment in accordance with the 1999 LTMS programmatic 
biological opinion on the Long-Term Management Strategy for the Placement of 
Dredged Material in the San Francisco Bay Region, California (Service File No. 1-
1-98-F-62). A conference call was held on September 18, 2019 with USFWS and 
National Marine Fisheries Service to exchange information regarding the proposed 
dredging at MOTCO.  


We request your review of the enclosed BA and please provide a biological 
opinion for our review within the 135 day time period. It is critical that the 
consultation be completed within the 135 day consultation limit so that the 
procurement of dredging services and maintenance dredging can be completed 
within the United States Fish and Wildlife Service’s (Service) recommended in-
water work window, August 1 through November 30. 


I am forwarding a copy of this letter and enclosure to Mr. Jim Star of the 
California Department of Fish and Wildlife, Mr. Ethan Lavine, of the San Francisco 
Bay Conservation and Development Commission, and Ms. Elizabeth Christian of 
the Regional Water Quality Control Board.   


  







If you have any questions about this project, please feel free to contact Mr. 
Guy Romine at (971) 645-3645 or by email at guy.k.romine.civ@mail.mil.  Written 
comments may be mailed to the attention of Mr. Romine at the address on this 
letterhead. 


 


Sincerely, 


 


Guy Romine  
Environmental Branch Chief 
Military Ocean Terminal Concord 


 


 
cc:  
 
Ms. Kaylee Allen, U.S. Fish and Wildlife Service, Sacramento, California  


Ms. Kim Squires, U.S. Fish and Wildlife Service, Sacramento, California  


Mr. Jim Starr, California Department of Fish and Wildlife, Stockton, California 


Mr. Ethan Lavine, Bay Conservation and Development Commission, San Francisco, California 


Ms. Elizabeth Christian, Regional Water Quality Control Board, Oakland, CA  
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1.0 Introduction 


This Biological Assessment (BA) was prepared to meet the consultation requirements under 
section 7 of the Endangered Species Act (ESA), pursuant to 50 C.F.R. § 402.12. The purpose of 
this BA is to analyze the potential effects from the proposed maintenance dredging of Piers 2 
through 4, and Barge Pier at the Military Ocean Terminal, Concord, California (MOTCO), 
(proposed action) on ESA-listed threatened and endangered species and their designated critical 
habitat within the project’s action area. This BA is a component of the environmental 
compliance for a Dredged Material Management Office (DMMO) dredging permit.  
Formal or informal section 7 consultation with the United States Fish and Wildlife Service 
(USFWS), would be initiated by Military Ocean Terminal, Concord (MOTCO), as necessary. 


1.1 Project Location and Action Area 


MOTCO is located on Suisun Bay, 30 miles northeast of San Francisco, in Contra Costa County. 
MOTCO’s infrastructure was constructed by the U.S. Navy beginning in WWII and operated as 
a Navy installation. The U.S. Army MOTCO began operations in 1997. Under a Base 
Realignment and Closure (BRAC) process, the installation was transferred to the Army in 2008. 
This installation is the primary West Coast common-user transshipment terminal, home to the 
SDDC’s 834th Transportation Battalion. 
Maintaining deep-draft access to MOTCO’s piers is critical.  The MOTCO installation accounts 
for 72% of the Army’s West Coast ammunition handling and approximately 25% of the nation’s 
total ammunition throughput capability.  The U.S. Navy dredged the piers, pier navigation 
approach, and the South Seal Island Channel on average every two years from 1943 through 
1981 (Table 1).  More than 1.8 million cubic yards was dredged over this time period averaging 
87,000 cubic yards per dredge event.  Since 1981, additional dredging events are documented 
from 1986 and 1994.  MOTCO does not have any documentation of dredge events between 1994 
and 2008.  Dredging has not occurred since the U.S. Army assumed the property in 2008 at the 
conclusion of the BRAC process.  Sediment accumulation around the piers has resulted in 
sediment elevations above the proposed depth of 35 feet (MLLW ) at Piers 2-4, and 20 feet 
(MLLW) at the Barge Pier, and is currently impacting military operations by restricting the times 
that the MOTCO piers can be used. Dredged material from MOTCO was historically placed on 
upland levee sites and infrequently at the Carquinez Straight (SF-9) and Suisun Bay disposal 
sites (SF-16) (see Figure 2).  
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Figure 1 - Dredging and Material Placement Sites 


1.1 Action Area 


The action area includes MOTCO’s Barge Pier and Piers 2 through 4. Disposal at the Carquinez 
Strait (SF-9), SF-16, Montezuma Wetlands Restoration Project (MWRP), Cullinan Ranch 
Restoration Project (CRRP), and the Antioch Dunes National Wildlife Refuge (ADNWR) are 
excluded from the action area, as these sites are fully permitted to accept dredged material for 
wetland restoration, including complying with the ESA. Other direct and indirect impacts (e.g., 
noise) of the proposed action would likely affect a smaller footprint of the action area. 
This BA incorporates by reference information contained in the LTMS National Marine 
Fisheries Service Biological Opinion (NMFS 2015b).  This document transmits the National 
Marine Fisheries Service (NMFS) Biological Opinion (BO) for the LTMS Program and its 
effects on Federally-listed species under NMFS’ jurisdiction at the time the consultation was 
completed.  The BO outlines implementing procedures and minimization measures that would be 
used by MOTCO for dredging and material placement.  


2.0 MOTCO Piers and Project Description 


This section provides a discussion of the proposed action to conduct maintenance dredging of 
MOTCO’s Barge Pier and Piers 2 through 4 from 2020 to 2030; as well as a detailed project 
description and description of future maintenance dredging. 
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 Table 1. Historic MOTCO Dredging 


 Year Dredge Volume Document 


  1943 620,000 


1975 LTMS EIS1 
 


  1944 298,000 
  1945 70,500 
  1950 82,300 
  1951 48,500 
  1953 37,000 
  1957 108,700 
  1959 20,900 
  1960 69,700 
  1962 40,000 
  1965 52,000 
  1967 36,800 
  1969 30,000 
  1970 63,200 
  1975 78,000 


 1976-1981 171,035 USACE (1995, 2015) 
 1986 unknown  
 1994 unknown  


 TOTAL 1,826,635   


 
NOTES: 
1- http://www.spn.usace.army.mil/Missions/Dredging-Work-Permits/LTMS/December-1975-Volume-1/ 


  
Under MOTCO’s Proposed Action/Project Alternative, MOTCO would perform dredging 
practices to maintain operational and mission capacity for Piers 2, 3, 4, and Barge Pier (totaling 
38 acres).  Dredging would be conducted under the LTMS. The frequency of dredging to be 
conducted, and volumes dredged would maintain suitable depths for navigability and cargo 
operations at piers 2-4 (35 feet MLLW ) and the barge pier (20 feet MLLW). Maintenance 
dredging includes dredging to the respective project’s regulatory depth, plus up to 2 feet of 
overdepth. MOTCO dredging operations would use a clamshell dredge depending on DMMO 
permit and equipment availability. Local water velocities appear to slow sediment deposition, 
therefore, MOTCO currently expects to dredge every 2 years when necessary to maintain 
navigability.   
Sediment testing will be performed to identify appropriate placement sites for dredge material.  
Current conditions and estimated dredge event volume and area are provided in Table 2.  Table 3 
identifies the preferred Federal standard placement site and proposed alternate placement sites 
that would be used for each location, as well as expected dredge volumes.  MOTCO would 
beneficially reuse dredged material to the maximum extent its authorities allow.  Although it is 
assumed for the purpose of this BA that placement would occur at the identified Federal standard 
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sites, MOTCO would place dredged material at beneficial reuse sites when costs are equivalent 
to the Federal standard. 


Table 2. Pier area conditions with proposed dredging actions. 


 Hydrographic 
Survey Date 


Proposed Dredge Parameters 
Pier Year Depth Volume (CY)  Area (acres) 
Barge 13-Mar-2019 2020 -22'               7,835  2.57 


2 13-Mar-2019 2020 -37'             75,225  29.26 
3 13-Mar-2019 2020 -37'               2,602  1.03 
4 7-Jun-2018 Post-2020 -37'             12,571  4.73 


Proposed 2020 Dredging             85,662  32.87 
Post-2020 Dredging             12,571  4.73 


 


Table 3. Summary of the proposed dredging action. 


Location Dredge 
Type 


Initial 
Dredge 
Volume 
(CY) 


Dredge 
Frequency 


Range of 
Volume 
Dredged 
(CY) 


Median 
Volume 
Dredge 
(CY) 


Proposed 
Action 
Placement Site 


Piers 2, 3, 4, 
and Barge 
Pier 


Clamshell 85,662 1-2 2,602-
75,225 


28,000 MWRP, CRRP, 
ADNWR, 
SF-9, SF-16 


 
Dredging and placement would be conducted in accordance with the conditions described under 
the DMMO permit and associated compliance documents. For the purposes of this BA, dredging 
is defined as mechanical dredging with removal of loose- or hard-compacted materials by 
clamshell, bucket, excavator, dipper, or ladder dredges.  
Dredging would be conducted using mechanical dredges, with material being placed in a bottom-
dumping scow.  Once full, the scow will be transported by a tug to the dredged material 
placement site for disposal. The maximum anticipated volume of material proposed for 
maintenance dredging the first year is approximately 85,662 cubic yards (cy).  If the dredging is 
continuous (24 hours a day) and the maximum daily rate of approximately 7,000 cubic yards is 
achieved dredging, the project could be completed in 13 full days. However, dredging typically 
does not occur 24 hours per day; rather, the effective work time (actual digging of shoaled 
material) is often 12 to 16 hours per day.  Additionally, crew changes, relocation of the dredge, 
and other activities (e.g. breakdowns) limit the amount of dredging that occurs.  Therefore, 
completing the proposed action’s first year dredging could require anywhere from 30 to 60 days.  
Future dredging maintenance events are anticipated to be completed in shorter time periods. 
Dredging would be conducted during the August 1 through November 30 work window.  


Mechanical clamshell dredging is the preferred proposed dredge type for this project, in order to 
minimize and reduce the potential risk of entrainment of special-status fishes. The project 
proposes to maximize beneficial use by placing dredged sediment at two wetland restoration 
beneficial use sites.  Specifically, sediments would be placed at either MWRP, CRRP, or 
ADNWR . These proposed dredged material placement sites are already fully permitted to accept 
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dredged material from Bay Area dredging projects; permits include Endangered Species Act and 
Magnuson-Stevens Act approvals (NMFS 2001, 2010, 2011, 2015b; USFWS 2001, 2010).   


All dredging would be conducted during the existing environmental work windows August 1 
through November 30 work window for Suisun Bay (Figure 2, USACE 2014A, 2015), unless 
expanded environmental work windows are provided through appropriate consultation.  
Dredging within the environmental work windows would reduce the potential impacts of the 
proposed action on sensitive life stages of threatened and endangered species.  


 


Month J F M A M J J A S O N D       
Suisan Bay                               
                   


Clamshell Dredge        Hopper Dredge        
No 


dredging       


Figure 2 – Suisan Bay dredging work window 


 


2.1 Dredging Methods 


This section discusses details regarding the construction methods that would be employed to 
maintain the Pier Access, transport and place dredged material. The clamshell bucket capacity 
would range between 20 to 50 cy, depending on dredge availability. Up to seven scows, with a 
capacity of 2,000 to 4,000 cy, and four 1,800 horsepower (hp) tugs would be used to transport 
dredged material to placement sites.  In addition, one 1,000 hp tender tug would be required to 
maneuver each dredge plant.  
The estimated daily production rate would range between 3,100 and 6,600 cy, depending on the 
location of dredging and the placement site being used.  For example, production rate would be 
approximately 5,000 cy if dredged material were placed at the upland beneficial use sites. The 
production rate would decrease if material were transported to one of the federal standard 
disposal sites. 
A mechanical clamshell dredge consists of a crane mounted on a floating deck barge, with a 
clamshell bucket on the end of the crane boom (Figure 3).  The deck barge has two to four spud 
piles attached to the platform, generally at the corners.  The spud piles are long pipes that are 
driven vertically into the bay bottom by hydraulic assistance.  The spud piles are used to anchor 
the dredge barge.  Clamshell dredges are not self-propelled so they require a tug boat to tow or 
push the dredge to and from the dredge sites.  Once a tug moves the dredge into place, the spuds 
are driven into the bay bottom anchoring the dredge.  Once the dredge is anchored in place, 
dredging can begin.  Relocating the dredge requires approximately 1 hour to complete. On 
average, the mechanical clamshell dredge plant for this project would need to be relocated 
approximately every 3 hours.  In addition, when working adjacent to the ship channel, the dredge 
would need to be moved out of the shipping channel to allow deep draft vessels to transit the 
channel.   
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Figure 3 - Typical Mechanical Clamshell Dredge and Scow  


The crane has a boom that is long enough to extend out beyond the end of the work barge in any 
direction and is able to swivel 360 degrees on its mount. A large clamshell bucket is attached to 
the end of a series of cables at the end of the boom, which allows the bucket to be raised and 
lowered into the water. The cables also open and close the bucket as it is filled with sediment and 
then emptied into scows.  The scows are open barges that can carry large quantities of sediment 
and are towed with tug boats to and from disposal sites. As soon as one scow is filled and hauled 
away, another empty scow is maneuvered into place alongside the dredge and the digging 
continues. 
Clamshell buckets are raised from and lowered to the bottom using a system of cables. The 
weight of the bucket is sufficient for it to fall through the water column into the bottom sediment.  
The cables restrict the clamshell from going too deep, or beyond the maximum allowable 
overdepth.  The clamshell then closes and is pulled up through the water column to above the 
scow.  Once over the scow, the clamshell opens and deposits the dredged material into the scow.  
When all the material within reach of the clamshell is dredged, the spuds are raised and the 
tender tug transports the dredge and scow to the next area requiring dredging.  The process is 
repeated until all material is dredged from the channel.  Following dredging, hydrographic 
surveys would be conducted to ensure that the entire area is dredged to the desired depth. 


During dredging, clamshells place a slurry of sediment and water in the scows.  Depending on 
the sediment type being dredged, the sediment-to-water ratio of the slurry is expected to be 
approximately 60 to 70 percent sediment and 30 to 40 percent water.  To increase the sediment 
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volume in the scows, the scows may decant water back to the water column in a process called 
overflow.  Overflowing the scows increases the sediment volume, compared to water, which can 
decrease the number of scow-tug trips to placement sites, thereby decreasing construction costs.  
The San Francisco Bay Regional Water Quality Control Board allows unrestricted overflow in 
San Francisco Bay when sediment is greater than 80 percent sand.  When sediment is less than 
80 percent sand, overflow is only allowed if turbidity monitoring is conducted within 500 feet of 
dredging operations to demonstrate that the turbidity plume generated by overflow activities does 
not increase the ambient turbidity by more than 10 percent, does not reduce dissolved oxygen 
concentrations to below 7.0 mg/L in Suisan Bay, or result in the pH going below 6.5 or above 
8.5.   


Sediment proposed for dredging in front of the MOTCO Piers is anticipated to classify as clay, 
silt, and sand.  The alternating layers of silty clay, clayey silt, sandy silt, silty sand, sand, and 
inter-bedded clay and sand are discontinuous and of varying thickness.  Shells, wood debris (e.g., 
branches, twigs, and rootlets), and organic soils grading to peat also are expected to be 
encountered. Sediment directly in front of MOTCO Piers 2, 3 and 4, and Barge Pier was <80% 
sand when analyzed for pier renovations. Therefore, overflow turbidity monitoring would be 
required to demonstrate that the turbidity plumes are not adversely affecting water quality in the 
vicinity of the dredge.   


2.1.1 Dredge Material Transport and Placement 


When the scows are full, they would be transported to the dredged material placement site by 
diesel-powered tug boats.  When the scow arrives at an open water disposal site, the doors at the 
bottom of the scow would open and dredged sediment would fall through the scow doors to the 
bottom of the placement site (Figure 4).  As material falls through the water column, some 
sediment is stripped from the descending plume, creating turbidity around the scow.  However, 
most sediment would fall to the bottom of the placement site. Scows transported to beneficial use 
sites would moor to an offloader at the respective site, such that sediment could be pumped out 
of the scow and onto the restoration site.  Pumping out the sediment, or offloading, typically 
involves the use of a modified hydraulic pipe dredge, which serves as an offloader. Montezuma 
Wetlands typically uses the Liberty offloader (Figure 5), which is on a floating barge.  Cullinan 
Ranch uses an offloader that is land-based (Figure 6).  Once moored, the offloader would insert a 
snorkel into the scow, simultaneously injecting water into the scow to create a water-sediment 
slurry and pumping the slurry from the scow to a designated cell within the site.  The offloader’s 
water intake system must be screened in accordance with the California Department of Fish and 
Wildlife’s screening criteria.  It takes approximately 2 hours to completely offload dredged 
sediment from a scow. Scows-tugs from the MOTCO would travel an average of 12 miles to 
Montezuma Wetlands.  The distance from MOTCO to Cullinan Ranch is approximately 19 
miles. Scows-tugs would travel approximately 7 knots (8 miles per hour) from dredge sites to the 
beneficial use sites.  On average, each scow-tug trip to and from the beneficial use sites, 
including offloading, would take approximately 6 hours. 
The project proposes to use existing dredged material placement sites, which have all of their 
environmental approvals in place to currently accept dredged material, including biological 
opinions, incidental take permits, and EFH conservation recommendations.  The intent would be 
to maximize beneficial use of dredged material for construction of wetlands.  Dredged material 
placement sites included in the project description are discussed below.   
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Figure 4 – Aquatic Placement of Dredged Material 
 


 
Figure 5 - Liberty Offloader during Typical Offloading at Montezuma Wetlands 
Restoration Project 
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2.1.2 Montezuma Wetlands 


Montezuma Wetlands Restoration Project (MWRP) is a privately-owned restoration project 
located on the eastern edge of Suisun Marsh, north of the confluence of the Sacramento and San 
Joaquin Rivers near the town of Collinsville, in Solano County.  In the early 1900s, the site was 
diked, drained, and used for agriculture.  Since the site was diked, the land has subsided up to 10 
feet. Once completed, Montezuma Wetlands is expected to restore 1,820 acres of tidal, seasonal, 
and managed wetlands (Collins and Grosso 2006).  Approximately 17.5 million cubic yards of 
dredged material are needed to raise site elevations. As of August 2017, approximately 4 million 
cy of dredged material have been placed at Montezuma Wetlands, contributing to the restoration 
of over 350 acres of wetlands 
(https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/dredging.html).  The 
site can accept both cover and foundation material.  Foundation material is allowed only in the 
deepest portions of the site and must be covered with at least 3 feet of clean cover material.   
A detailed description of the restoration activities and associated impacts to special status species 
and critical habitat are fully described in the Montezuma Wetland Restoration Project’s 
biological opinions (USFWS file numbers 1-1-99-F-12; 1-1-02-F-0175 and 1-1-04-F-0270; 
NMFS file number F-SA-00-6:EAC), which are incorporated into this document by reference. 
Based on the above information for Montezuma Wetlands, 9,000 to 11,429 cy of dredged 
sediment is required to create 1 acre of wetland habitat at the above locations.  Using an 
intermediate value of 10,000 cy per acre of habitat, the approximately 98,500 cy of dredged 
sediment resulting from the proposed project is expected to create 9.8 acres of wetland habitat 
due to its beneficial reuse. 


2.1.3 Cullinan Ranch Restoration Project 


The Cullinan Ranch Restoration Project is located along the northern shoreline of San Pablo Bay 
near the city of Vallejo in Solano and Napa Counties.  The site consists of diked baylands that 
was used for agriculture until the late 1980s.  Following diking and draining the site, much of it 
lost up to 6 feet of elevation as a result of sediment deposition, soil compaction, and loss of 
organic matter (USFWS 2010).  The USFWS is currently restoring over 1,500 acres of the site to 
tidal wetlands consistent with the USFWS’ recovery plan for salt marsh harvest mouse and 
California clapper rail.  In addition, it is believed that the restored marsh would provide suitable 
habitat for delta smelt, Central California coastal Steelhead, Central Valley Steelhead, winter-run 
Chinook Salmon, Central Valley spring-run Chinook Salmon, Green Sturgeon, and western 
snowy plover (USFWS 2010). The Cullinan Ranch Restoration Project also is expected to 
provide food and nutrients for aquatic species in the adjacent Napa River Estuary and San Pablo 
Bay.     
In 2014, regulatory permits were revised to increase the volume of dredged sediment authorized 
for placement in support of tidal marsh habitat restoration at Cullinan Ranch ( DMMO 2015).  
Specifically, the amount was increased from 450,000 cy to restore 50 acres to 2.8 million cy to 
restore 290 acres of the 1,575-acre site to elevations suitable for marsh plain establishment.  As 
of December 2017, approximately 800,000 cy had been placed at Cullinan Ranch (Ducks 
Unlimited 2017), leaving a remaining capacity of approximately 2 million cy. 
A detailed description of the restoration activities and associated impacts to special status species 
and critical habitat are fully described in the Cullinan Ranch Restoration Project’s biological 
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opinion (Intra-Service section 7 consultation number SFB-1010-01), which is incorporated into 
this document by reference.  


2.1.4 Antioch Dunes National Wildlife Refuge 


The Antioch Dunes National Wildlife Refuge (ADNWR) is an approximately 55-acre refuge 
managed by USFWS that consists of two parcels separated by a Georgia-Pacific Gypsum Plant 
and a Pacific Gas & Electric utility easement. The refuge was founded in 1980 and is located 
along the shoreline of the San Joaquin River in Antioch, California. The western parcel, the 41-
acre Stamm Unit, is the only unit proposed to receive dredge sediment for this project. The 
ADNWR is located about 12 miles east of MOTCO.  
The site is surrounded by industry including a gypsum plant to the east, a former shipyard to the 
west, a former wastewater treatment facility which now functions as a municipal landfill, and a 
set of railroad tracks to the south. A total of three Federally-listed species: the Contra Costa 
Wallflower (Erysimum capitatum ssp. angustatum), the Antioch Dunes Evening Primrose 
(Oenothera deltoides ssp. howellii), and the Lange’s Metalmark Butterfly (Apodemia mormo 
langei), have been identified at ADNWR. 
As part of the Comprehensive Conservation Plan (CCP) for the ADNWR, dune restoration is one 
of the primary objectives for habitat restoration (USFWS 2002). Beginning in 1991, the USFWS 
has imported sand to the ADNWR in order to create additional habitat. The CCP specifies 
identifying potential sources of clean sand, specifically from the Stockton DWSC, and importing 
the sand for habitat restoration. Due to the sandy substratum in the areas surrounding Antioch 
Dunes, the shoaling that typically occurs in this section of the San Joaquin River is sand. In 
2013, the Port of Stockton and the USFWS at Antioch Dunes partnered with the Corps to begin 
restoration efforts using dredged material. The beneficial reuse of dredged material allows the 
recreation of sand dunes, the natural habitat of the Contra Costa wallflower, the Antioch Dunes 
evening primrose, and Lange’s metalmark butterfly. Continued use of this DMPS as a site for the 
beneficial reuse of dredged material will eventually allow natural restructuring of the sand dunes, 
possibly recreating the natural function and habitat value of the ADNWR. This site was used as a 
DMPS in 2013, 2015, and is planned to be used in 2019.   


2.1.5 SF-9 Carquinez Strait Placement Site  


The SF-9 placement site is a 1,000-foot by 2,000-foot rectangle, approximately 10 to 55 feet 
deep, 0.9 miles west of the entrance to Mare Island Strait in eastern San Pablo Bay in Solano 
County (Figure 1).  Disposal is limited to 1.0 million cubic yards (cy) of dredged material per 
month and a maximum of 3.0 million cy per year during wet or above-normal water flow years; 
and 2.0 million cy per year during all other years. 


2.1.5.1 SF-16 Suisun Bay Placement Site 


The SF-16 placement site is a single-user, in-Bay, unconfined disposal site reserved for sand 
dredged from the Suisun Channel and New York Slough projects only.  SF-16 is a 500-foot by 
11,200-foot rectangle adjacent to the northern side of Suisun Bay Channel, approximately 1 mile 
upstream of the Interstate 680 Bridge (Figure 1).  The depth at this site is approximately 30 feet 
MLLW.  Currently, the site is authorized to receive 200,000 cy of dredged sand per year. 
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Figure 6 - Modified Offloader Currently Offloading Dredged Material at Cullinan Ranch 
(Dutchman Slough) 


2.2 Future Operations and Maintenance Activities 


Local water velocities appear to slow sediment deposition therefore, MOTCO currently expects 
to dredge every 2 years when necessary to maintain navigability starting in 2020, and continuing 
through 2030.  Maintenance dredging includes dredging up to 2 feet of overdepth.    
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2.3 Military Ocean Terminal Pier Modernization 


The Department of the Army (DOA) requested formal consultation for the modernization and 
repair of Piers 2 and 3 at the Military Ocean Terminal Concord (MOTCO) on October 28, 2013 
(NMFS 2014; USFWS 2015; DOA 2015, 2016). Major activities included demolition of pier 2, 
replacement of the existing pier pilings, temporary knockdown dredging around the pilings, and 
repairs of piers 2 and 3. Formal ESA consultation was completed in February 2015. Subsequent 
re-design reduced the effects associated with replacement of the pilings from the proposed action 
(DOA 2016). No dredging was conducted during pier modernization.  


3.0 Consultation History 
On July 16, 2019 a species list was requested and received from USFWS for this project. This 
project would follow the best management practices (BMPs) and reasonable and prudent 
measures (RPMs) of the Long Term Management Strategy (LTMS) for the Placement of Dredge 
Material in the San Francisco Bay Region (USFWS 1999). This project would follow the BMPs 
and RPMs of the LTMS (2015a,b). 
On September 18, 2019 the USFWS and NMFS participated on a conference call with MOTCO 
and USACE to discuss the content in the forthcoming BA(s). The conversation focused on 
clearly describing the proposed dredging action at MOTCO.  
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4.0 Environmental Baseline and General Effects of the Proposed Action 


This section discusses the existing environmental conditions and aspects of the proposed project 
that could impact the existing conditions either directly or indirectly.  This section is limited to 
only those impacts that may adversely affect special status species or critical habitat, and further 
discusses the general impact mechanisms of the project which would be similar for all special 
status species and habitat analyzed herein.  For specific impacts on special status species, refer to 
Sections 5.0 (USFWS-managed species),.  The resources and potential impacts included in this 
analysis are listed below: 


• Direct impacts through dredging and dredged material transportation.  These impacts 
could range from injury or death of special status fishes or changes in their behavior, to 
adverse effects on critical habitat and essential fish habitat. 


• Direct and indirect impacts to water quality resulting from turbidity and suspended 
sediment, release of constituents of concern, and salinity intrusion. 


• Direct and indirect impacts resulting from hydrodynamic noise. 


4.1 Impacts Associated with Dredging and Dredged Material Transportation 
Special status fishes have the potential to be directly injured by construction equipment, 
including through contact with the dredge clamshell bucket or contact with the tug and scows.  In 
addition, fish may become entrained in prop wash from tugs or other shallow-draft skiff vessels 
transporting crew and equipment.  The most likely cause of injury would be from the clamshell 
bucket falling through the water column or entrainment in tug prop wash.   
While individual fish have the potential to be struck or entrained by clamshell bucket as if falls 
through water column to the bottom, the falling bucket would generate a pressure wave around it 
that would force small fish away from the falling bucket.  As a result of the pressure wave, 
mechanical clamshell dredging has a very low risk of entraining fishes (USACE DOER 1998).  
As such, the use of a clamshell dredge minimizes the risk of fish entrainment for all fishes. 
Special status fish also have the potential to be entrained in tug prop wash.  The project proposes 
to use two 1800 hp tugs to transport scows to and from the beneficial use sites, and up to three 
1,000 hp tugs to maneuver the clamshell dredges.  The smaller tugs would remain in the vicinity 
of the dredge area; whereas the larger tugs would move between the dredge areas and the 
placement sites.  The dredges would draft between 10 and 18 feet MLLW.  While operating, the 
tugs would create propeller wash as they move through the water.  Propeller wash is a pressure 
disturbance that results in a system of diverging and transverse waves.  As the propeller spins, it 
generates a turbulent, continuous stream of fast moving water (AMOG Consulting 2010).  Fish 
entrained in propeller wash may become disoriented or injured. 


4.2 Habitat Alteration 
The proposed project area provides habitat for a wide variety of aquatic species, including 
species associated with the benthos (e.g., annelids, mollusks, and crustaceans); phytoplankton 
and zooplankton; common fish species; special status fish species; invasive aquatic plants, fish, 
and invertebrates; and marine mammals.   Aquatic habitats include tidal marsh and tidal 
mudflats; intertidal, shallow sub-tidal, and deep sub-tidal habitats; managed wetlands; rocky 
intertidal and subtidal; and open bay waters.  Much of the land adjacent to Suisun Bay, the 
Carquinez Strait, San Pablo Bay, and San Francisco Bay is developed.  Suisun Bay is adjacent to 
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Suisun Marsh and other wetland areas, as well as some developed shorelines.  The habitat types 
around the Bay and Delta often blend with one another and with nearby upland habitats in 
transition zones called ecotones.  Species found in these areas often occur in more than one 
habitat type (USACE 2014a).  
The proposed project would remove several feet of accumulated sediment the MOTCO Piers 
Access area. The total project area of 38 acres is the maximum area that would be disturbed.  
Removal of benthos may temporarily reduce the food supply for special status fish species that 
are benthic predators, such as Green Sturgeon.  Benthic recolonization of the dredged area may 
take months or years (Oliver et al. 1977).  Dredging of accumulated sediment would not decrease 
the area of shallow water habitat in the project area.  


4.3 Water and Sediment Quality 
The project has the potential to affect water and sediment quality by temporarily increasing 
suspended sediment during dredging, which also can result in releases of constituents of concern; 
salinity intrusion; and changing the sediment quality of the channel bed following dredging.  
Salinity intrusion especially could affect the quantity and quality of habitat available for fishes 
which depend on a particular range of salinity as suitable habitat; of particular concern is Delta 
Smelt.  These potential impacts to water and sediment quality are discussed in greater detail 
below.   


4.3.1 Sediment Sampling and Testing 
The Inland Testing Manual (ITM), Ocean Testing Manual, and the Upland Testing Manual 
specify the sampling and testing requirements for dredged material based upon the potential 
placement site.  Some upland sites may have additional requirements beyond those specified in 
the three manuals. 
The DMMO is a forum used by project proponents and the regulatory agencies to ensure 
sampling and testing programs meet water quality standards and that dredged material is placed 
in sites that are appropriate for the type and quality of the material to be dredged. The Sampling 
and Analysis Plan (SAP) describes the process for compositing, analyzing and reviewing 
sediment results for Federal maintenance dredging projects (see example USACE 2014b).  The 
SAP for MOTCO dredging describes how material should be collected, shipped, stored, handled, 
and tested for certain physical, chemical, and biological analyses. The SAP would be updated in 
2019 prior to sampling toward the end of the calendar year. 
In accordance with the ITM, when the material to be dredged is greater than 80 percent sand and 
is in a high-energy environment, it is assumed to be clean and exempt from further testing.  
Sediment directly in front of MOTCO Piers 2, 3 and 4, and Barge Pier is <80% sand.  The 
sediment was previously tested in 2014 in accordance with a DMMO reviewed Sediment SAP 
(USACE 2014c). Sampling would be implemented in 2019 to provide current sediment data for 
identifying appropriate disposal sites in the permitting compliance (EA).  
A comparison of DMMO criteria and bioaccumulation tissue concentration results indicate that 
bioaccumulation of PAHs, PCBs, pesticides and metals is not anticipated (USACE 2014c).  
Additional z-layer samples are not likely required in the proposed dredging area following 
dredging.  Using NOAA sediment quality guidelines, significant adverse effects are not 
expected.  The NOAA Enterprise Risk Management (ERM) criteria is considered the most 
appropriate comparison value and with the exception of nickel, which was further evaluated, no 
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values exceed the available ERM.  Results show elevated levels of metals and polycyclic 
aromatic hydrocarbons as expected.  However, the results of the toxicity and bioaccumulation 
bioassays indicate that significant adverse effects are not anticipated for vertebrate and 
invertebrate receptors (USACE 2014).  Deionized Water Waste Extraction Test results do not 
exceed the Soluble Threshold Limit Concentration criteria.  Therefore, material placement is not 
expected to impact groundwater via infiltration, or impact surface water due to stormwater 
discharge (USACE 2014).  Waste Extraction Test results indicate that further evaluation or 
monitoring for chemical constituents is not necessary because effluent concentrations are similar 
to site water (background) concentrations.  Discharge into Suisun Bay is not likely to cause 
adverse impacts to water quality or ecological receptors regardless of dredging methodology 
(USACE 2014). 
Based on grain size results alone, the anticipated dredge materials from Suisun Bay Channel and 
New York Slough were suitable for in-Bay disposal at the Suisun Bay Disposal Site (SF-16). In 
addition, the Grain Size results were greater 80 percent sand in a high energy environment is 
considered to be clean sand suitable for aquatic placement. 
Dredged materials from Suisun Bay Channel and New York Slough have historically been 
comprised predominantly of sand with low levels of metals and butyltins and very low or non-
detect levels of polyaromatic hydrocarbons (PAHs), pesticides, and polychlorinated biphenyls 
(PCBs), which excludes these dredged materials from further chemical and biological analyses. 
Sampling and testing for the Suisun Bay Channel is on a 5-year cycle, with the next episode 
scheduled for 2019. USACE would implement sediment sampling in the MOTCO project area 
using the updated SAP.  


4.3.2 Turbidity and Suspended Sediment 
The proposed action could produce increased suspended sediments and turbidity in the action 
area from clamshell dredging operations and placement of spoils at the disposal site.  
Background turbidity in the estuary is naturally high, with total suspended solids (TSS) levels 
varying from 10 mg/L to more than 100 mg/L (Robinson and Greenfield 2011).  However, 
sediment plumes would be generated from excess sediment and other material entrained (e.g. air 
bubbles) being discharged back into the water during dredging.  Plumes typically have an 
increased suspended sediment concentration, thus elevated turbidity.  The degree of sediment re-
suspension depends on the material, size and composition the sediment being re-suspended.  
Plume size, concentration, and duration of the plume depend on environmental and operational 
specific factors.  During dredging, sediments may become suspended because of the clamshell 
bucket's impact to the bottom, material washing from the top and side of the bucket as it passes 
through the water column, sediment spillage as it breaks the water surface, spillage of material 
during barge loading, and intentional overflow in an attempt to increase the barge's effective load 
which is only permissible for material that is 80 percent or more sand. 
Turbidity plumes were measured during clamshell dredging in the Oakland Harbor and 
Richmond Inner Harbor, located in Central San Francisco Bay, and Redwood City Harbor, 
located in the South San Francisco Bay in 2016 and 2017.  Sediment in these channels ranges 
from very fine silt to sandy-silt.  The purpose of the turbidity monitoring was to determine if 
dredging and/or overflowing of scows exceeded the turbidity requirements in the project’s water 
quality certification.  The water quality certification requires that increased turbidity be less than 
50 NTU or no greater than 10 percent if the baseline NTU is greater than 50 at the point of 
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compliance (i.e., 500 feet downstream of dredging).  Ambient turbidity was measured 200 feet 
up current from dredging, in areas that were not affected by the turbidity plume.  The turbidity 
plumes were measured at 200 feet down current from the dredge (referred to as the early warning 
location) and 500 feet down current from the dredge (referred to as the point of compliance).  For 
each location, turbidity was measured near the surface (approximately 2 feet below the surface), 
mid-depth, and near the bottom (approximately 2 feet above the bed).  Turbidity was measured 
when the scow was overflowing (decanting) and when the scow was not overflowing, and also 
represented the range of tides in the region.  Measurements were taken every 10 minutes at each 
location.  Exceedances of the water quality turbidity standards occurred periodically for all 
channels, with most exceedances occurring in the Richmond Inner Harbor, where sediment is 
very fine-grained.   
Exposure to excessive suspended sediment concentrations could lead to physiological stresses 
such as clogged gills, eroded gill and epithelial tissues, impaired foraging activity and feeding 
success, and altered movement and migration patterns of juvenile and adult fish (Clarke and 
Wilber 2000; Minello et. al.1987; Newcombe and Jensen 1996; Newcombe and MacDonald 
1991). Exposure of fish to elevated suspended sediment concentrations could result in behavioral 
avoidance and exclusion from otherwise suitable habitat, disrupt movement and migration 
patterns, reduce feeding rates and growth, result in sublethal and lethal physiological stress, 
habitat degradation, or delayed hatching; and, under severe circumstances, could result in 
mortality (Newcombe and Jensen 1996; Clarke and Wilber 2000). The response of fish to 
suspended sediments varies among species and life stages as a function of suspended particle 
size, particle shape, water velocities, suspended sediment concentrations, water temperature, 
depressed dissolved oxygen concentrations, contaminants, and exposure duration (O'Connor 
1991; Sherk 1971; Newcombe and Jensen 1996). Short-duration exposure to elevated suspended 
sediment concentration associated could result in sublethal effects; however, potential exposure 
and dosage of suspended sediment concentrations drops exponentially from the source of the 
plume. 


4.3.3 Exposure to Constituents of Concern and Bioaccumulation 
Sediment sampling was conducted and analysed for the MOTCO Pier renovation (USACE 
2014c).  These analyses indicate there are unlikely to be constituents of concern in the sediments 
to be dredged. USACE proposes to conduct confirmatory sediment sampling and analysis during 
fall 2019 to the depths proposed for this project, plus the required overdepth, prior to dredging.  
Confirmatory testing would verify that the sediments are suitable for placement at Montezuma 
Wetlands, and SF- Cullinan Ranch, and DODS. 


4.3.4 Noise 
Underwater sound pressure waves can harass and harm fish species (Reyff 2003, Abbott and 
Bing-Sawyer 2002, Caltrans 2001, Langmuir and Lively 2001, Stotz and Colby 2001). As the 
pressure wave passes through a fish, the swim bladder is rapidly squeezed due to the high 
pressure, and then rapidly expanded as the under pressure component of the wave passes through 
the fish. This can cause effects including: rupture of the swim bladder, rupture capillaries, 
internal hemorrhage, neurological stress, and auditory damage. Extreme sound waves can cause 
instantaneous death, latent death within minutes after exposure, or can occur several days later.  
Increase in sound waves can also result in reduced fitness of fish, making it susceptible to 
predation, disease, starvation, or ability to complete its life cycle. 
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The proposed action is expected to cause increased underwater sound pressures waves.  The 
noise from a clamshell dredge is punctuated by its entry into the water, contact with bottom 
substrate and the closing of the jaws of the clamshell. There are also periods of quiet between the 
events when the clamshell enters the water.  In 2001, the U.S. Army Engineer Research and 
Development Center prepared an analysis of increased sound pressure level (SPLs) produced by 
clamshell dredging in Cook Inlet, Alaska. In that analysis, the most extreme peak SPLs (dB rms) 
was produced by the dredge bucket striking the bottom in mixed coarse sand and/or gravel.  The 
increase in sound measured at a 150 meter distance to the dredge plant source, produced peak 
SPLs (dB rms) of 124.0 dB, or 50.8 dB above peak ambient conditions.  Ambient noise 
conditions, in the action area during the proposed work window, are comprised primarily of 
commercial ship traffic, wind and wave turbulence, and hydrodynamic noise associated with 
variable tidal flow condition. The ambient noise conditions in the action area are expected to be 
similar to that of Cook Inlet Alaska, ergo the peak SPLs at 150 meters are expected to be higher 
than ambient. 
To quantify the level of sound expected to cause harassment and harm, the Fisheries 
Hydroacoustic Working Group has established interim criteria for evaluating underwater noise 
impacts from pile driving on fish.  These criteria are defined in the document entitled Agreement 
in Principal for Interim Criteria for Injury to Fish from Pile Driving Activities (Fisheries 
Hydroacoustic Working Group 2008). This agreement identifies a peak sound pressure level 
(SPLs) of 206 decibels (dB) and an accumulated sound exposure level of 187 dB as thresholds 
for injury to fish ≥ 2 grams.  For fish less than 2 grams, the accumulated sound exposure level 
threshold is reduced to 183 dB.  Although there has been no formal agreement on a behavioral 
threshold, National Marine Fisheries Service (NMFS) uses 150 dB-root mean square (rms) as the 
threshold for adverse behavioral effects (NMFS 2009b).  The proposed project is expected to 
produce peak SPLs of 124.0 db as determined in the Cook Inlet study, which is below all of the 
thresholds described above.  Therefore, the noise from the proposed project is not expected to 
adversely affect listed species greater than 150 m from the clamshell dredge plant.  Effects on 
fish closer than 150 m are unclear, but likely to involve behavioral avoidance of the area. 
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5.0 USFWS Endangered Species Act Resources 
This section presents the impacts assessment for threatened and endangered species, as well as 
critical habitat managed by the USFWS.  An official USFWS-species list was generated from the 
USFWS’s IPaC website on July 16, 2019.  The species list identified 17 threatened and 
endangered species, including one mammal, two birds, two reptiles, two amphibians, one fish, 
four insects, three crustaceans, and two plants.  Critical habitats was identified for the delta smelt 
(Hypomesus transpacificus). Delta smelt critical habitat occurs in the proposed project area.  In 
addition, this analysis considers the potential effects of the proposed project on the candidate 
species longfin smelt (Spirinchus thaleichthys).  Should longfin smelt be listed prior to or during 
construction of the proposed project, MOTCO would request a conference opinion, pursuant to 
50 C.F.R § 402.10.   
Species identified in the official USFWS list are provided in Table 4, along with a brief analysis 
of whether the species or critical habitat is in the action area and could be affected by the 
proposed action.  A detailed analysis of the potential effects on the project’s effects on threatened 
and endangered species and critical habitat that has the potential to be affected is also provide 
herein.   
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Table 4:  Special Status Species and Critical Habitat Included on the USFWS Official Species List (July 16, 2019)  


Common 
Name Scientific Name Status 


Designated 
Critical 
Habitat 


Critical 
Habitat in the 
Action Area 


Habitat Requirements Effects Determination 


Mammals 


Saltmarsh 
harvest mouse 
(a) 


Reihrodontomys 
raveiventris FE, SE No na 


Endemic to salt and brackish marshes of the San Francisco Bay area. They 
predominately utilize areas of dense pickleweed stands; however, to a lesser 
extent, they are known to forage and find shelter in saltgrass and other vegetated 
areas found in salt and brackish marshes.   


ESA consultation for upland beneficial use sites is already 
completed.   


Birds 


California 
clapper rail (a) 


Rallus 
longirostris 
obsoletus 


FE, SE No na 
Prefers intertidal zones and sloughs of salt and brackish marshes dominated by 
pickleweed, Pacific cord grass, gumplant, saltgrass (Distichlis spicta), jaumea 
and adjacent upland refugia.    


ESA consultation for upland beneficial use sites is already 
completed.   


California least 
tern (a) 


Sterna 
antillarum 
browni 


FE, SE No na 


California least tern inhabit coastal areas from the San Francisco Bay area south 
to Baja, California.  They nest on open beach free of vegetation and migrate south 
in the fall (USFWS 2006).  In the Bay Area, the LTMS has developed work 
windows from the Berkeley Marina to south of the Highway Bridge; however, 
these areas our outside of the project area. 


No effect.   
Habitat not present in the action area; therefore, 
individuals will not be present. 


Reptiles 


Alameda 
whipsnake 


Masticophis 
lateralis 
euryxanthus 


FT, ST Yes No 


Alameda whipsnake typically inhabit chaparral and coastal sage scrub 
communities. Rock outcrops, rock crevices and mammal burrows are important 
habitat features.  Its current range includes the inner coast range of California, 
primarily in most of them in Contra Costa and Alameda counties. 


No effect.   
Habitat not present in the action area; therefore, 
individuals will not be present. 


Giant garter 
snake Thamophis gigas FT, ST No na 


The giant garter snake is endemic to wetlands of the Sacramento-San Joaquin 
Valley. Specifically, they inhabit marshes, sloughs, ponds, small lakes, low 
gradient streams, and other waterways (e.g., drainage ditches, rice fields, 
agricultural canals; 58 FR 54053). 


No effect.   
Habitat not present in the action area; therefore, 
individuals will not be present. 


Amphibians 


California red-
legged frog Rana draytonii FT Yes No California red-legged frogs inhabit aquatic, riparian, and upland habitat for 


forage, shelter, cover, and non-dispersal movements (75 FR 12,816). 


No effect.   
Habitat not present in the action area; therefore, 
individuals will not be present 


California tiger 
salamander 


Ambystoma 
californiense 


FT, 
CH, ST Yes No 


They inhabit subterranean refugia, especially burrows of ground squirrels, and 
breed in shallow wetlands or ponds. Migrations between breeding grounds and 
upland habitats generally occur at night during periods of sustained rainfall. 
During breeding migrations, individuals can be found under rocks, logs, or other 
objects (69 FR 47,212). 


No effect.   
Habitat not present in the action area; therefore, 
individuals will not be present 


Fishes 


Delta Smelt Hypomesus 
transpacificus FT, SE Yes Yes Inhabits estuarine and delta waters  May affect, not likely to adversely affect; see additional 


analysis in narrative below 
Delta Smelt 
Critical Habitat 


Hypomesus 
transpacificus FT, SE Yes Yes Inhabits estuarine and delta waters  


May affect, not likely to adversely affect or modify 
critical habitat.   
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Table 4:  Special Status Species and Critical Habitat Included on the USFWS Official Species List (July 16, 2019)  


Common 
Name Scientific Name Status 


Designated 
Critical 
Habitat 


Critical 
Habitat in the 
Action Area 


Habitat Requirements Effects Determination 


 


Longfin smelt Spirinchus 
thaleichthys FC, SE No na  Likely to adversely affect; see additional analysis in 


narrative below 
Insects 
Callippee 
silverspot 
butterfly 


Speyeria callippe FE Proposed No  
No effect.   
Habitat not present in the action area; therefore, 
individuals will not be present 


Delta green 
ground beetle Elaphurs viridis FT Yes No  


No effect.   
Habitat not present in the action area; therefore, 
individuals will not be present 


Valley 
elderberry 
longhorn beetle 


Desmocerus 
californicus 
dimorphus 


FT Yes No 


Valley elderberry longhorn beetle is associated with the valley elderberry 
(Sambucus) bush during its entire life cycle; the beetles feed on Sambucus leaves 
and use the plant stems that are greater than or equal to one inch in diameter for 
larval development and pupation.  


No effect.  Habitat not present in the action area; 
therefore, individuals will not be present. 


Crustaceans 
California 
freshwater 
shrimp 


Syncaris pacifica FE, SE No na  No effect.  Habitat not present in the action area; 
therefore, individuals will not be present. 


Vernal pool 
fairy shrimp 


Branchinecta 
lynchi FT Yes No  No effect.  Habitat not present in the action area; 


therefore, individuals will not be present. 
Vernal pool 
tadpole shrimp 


Lepidurus 
packardi FE Yes No  No effect.  Habitat not present in the action area; 


therefore, individuals will not be present. 
Plants 
Antioch Dunes 
evening-
primrose 


Oenothera 
deltoides ssp. 
howellii 


FE Yes No  
No effect.   
Habitat not present in the action area; therefore, 
individuals will not be present 


Soft Bird's-beak Cordylanthus 
mollis ssp. mollis FE No na  


No effect.   
Habitat not present in the action area; therefore, 
individuals will not be present 


FT:  Federal threatened 
FE:  Federal endangered 
FC:  Federal candidate 
SE:  State endangered 
ST:  State threatened 
 
(a) Species may be present in the upland beneficial use sites.  Placing dredged material at these sites may affect, and is likely to adversely affect these species, should individuals stray from protected areas into dredged 


material placement cells.  However, the projects have already undergone ESA consultation and have biological opinions and incidental take statements.  Therefore, this project does not analyze the potential impacts of 
placing material at the permitted upland beneficial sites. 
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5.1 Special Status Species and Critical Habitat in the Action Area 


This section discusses the listing status, distribution, life history and biology, habitat, stressors, 
and status of special status species in the action area.  It also discusses critical habitat in the 
action area, including primary constituent elements of each critical habitat in the action area.  
This section focuses only on USFWS-managed special status species and critical habitat that 
may be affected by the proposed action. 


5.1.1 Delta Smelt (Hypomesus transpacificus) (FT) (CH) (SE)  
The Delta Smelt is a euryhaline species endemic to the San Francisco Bay and Sacramento-San 
Joaquin River Delta.  It is a small, slender fish that reaches approximately 2 to 3 inches in length 
(Figure 14).  It is a relatively short-lived species that is nearly translucent with a blue sheen on the 
sides of their bodies.  It is one of seven species of smelt native to California.  Its range is confined 
to the fresh and low salinity waters of the Delta and Suisun Bay, but periods of high outflow may 
move fish westward into San Pablo Bay.  
 


 
Figure 7 -Delta smelt (Hypomesus transpacificus) 


 


5.1.1.1 Listing Status and Range 
The USFWS listed the Delta Smelt as threatened on March 5, 1993 (58 FR 12854), and designated 
critical habitat for this species on December 19, 1994 (59 FR 65256).  On April 7, 2010, the 
USFWS submitted a 12-month petition finding to reclassify the Delta Smelt as endangered.  They 
found that reclassification is warranted, but precluded by other higher priority listing actions (75 
FR 17667).  
Delta smelt are endemic to the Sacramento–San Joaquin Delta and utilize areas as far upstream as 
Verona in the Sacramento River, and Mossdale in the San Joaquin River.  They occur downstream 
to San Pablo Bay, in Contra Costa, Sacramento, San Joaquin, Solano, and Yolo Counties, 
California (73 FR 74674).   


5.1.1.2 Life Cycle and Habitat Use 
Delta smelt are pelagic fish that are weakly anadromous.  They complete most of their 1-year life 
cycle in the low salinity zone (LSZ)—salinities ranging from about 0.5 to 6 parts per thousand 
(ppt) (Kimmerer et al. 1998; Moyle 2002), but can inhabit a range of salinities from completely 
fresh water to 14 ppt.   They migrate to fresher water to spawn in the late winter through early 
spring. 
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Generally,   Delta Smelt are found along the freshwater edge of the mixing zone (The Bay Institute 
2007).  Other than Delta Smelt eggs, all life stages are pelagic—found in the water column—and 
are not associated with the shoreline. 
In early winter, between December and April, adults migrate to freshwater to spawn.  It is thought 
that upstream migration is triggered by abrupt changes in flow and turbidity associated with the 
first flush of freshwater.  Spawning occurs during the late winter and spring in waters with 
temperatures ranging from 12 to 18 °Celsius (°C); however, spawning may occur in temperatures 
up to 22 °C.  Although not documented in the wild, it is assumed that spawning takes place in 
shallow sloughs and channel edge waters over sand and cobble.  Females produce approximately 
1,200 to 2,600 eggs.  Most Delta Smelt die after spawning; however, some individuals live to 
spawn one more year (59 FR 65256; 75 FR 17667; 73 FR 74674).  
Eggs are negatively buoyant and adhesive, sinking to the bottom and attaching to hard substrates, 
such as sand particles, cobble, rocks, tree roots, and submerged branches.  Eggs incubate for 10 to 
14 days before hatching in water temperatures ranging from 15 to 17 °C (75 FR 17667; 73 FR 
74674).  Generally, hatching success is low in higher temperatures.   
Larvae are most abundant between April and May.  Recently hatched larvae are buoyant and swim 
actively near the surface of the water.  As larvae continue to develop, they become semi-buoyant 
and sink in the water column (75 FR 17667).  Studies indicate that larvae exhibit reverse vertical 
migration, they use the upper portions of the water column during the day and randomly disperse 
at night (Lenny Grimaldo (ICF), et al. unpublished data) or move to deeper water (Bennett et. al. 
2002 and Hobbs et al. 2006, as cited in Grimaldo et al. unpublished data).  Larvae gradually move 
to rearing grounds downstream in the LSZ, around 0.2 practical salinity units (psu)—known as the 
X2.  They reside in shallow, open waters ranging from 2 to 7 parts per thousand (ppt).  Swim 
bladders began to form 60 to 70 days post-hatching and around 70 days; at this point, most Delta 
Smelt are no longer larvae (73 FR 74674). 
Young Delta Smelt rear in the LSZ from late spring through fall (April through July), reaching 
adult size by early fall.  They reach sexual maturity in the fall (September through October) and 
begin gradual upstream migration to spawning grounds in early winter. 
Delta smelt are visual feeders, feeding on zooplankton and small copepods (Moyle 2002), 
planktonic crustaceans and, to a lesser extent, insect larvae (58 FR 12863; 73 FR 74674).  The 
ability to find and select prey is enhanced by turbidity.   
Larval Delta Smelt begin to feed 5 to 6 days post-hatch.  Feeding may be triggered by turbidity, in 
areas with high densities of prey.  Larvae are visual feeders that may feed during the day in the 
upper portion of the water column (Lenny Grimaldo (ICF), et al. unpublished data).  Larvae 
generally feed on larval stages of copepods, including Eurytemora affinis, Pseudodiaptomus 
forbesi, and members of the Cyclopidae family (58 FR 12854).  To a lesser extent, larvae also feed 
on the introduced copepods, Limnithona tetraspina and Acartiella sinenisi (75 FR 17667).   
Juvenile Delta Smelt feed on copepods (Pseudodiaptomus forbesi and E. affinis), cladocerans, 
amphipods, and insect larvae.  Historically, the main prey included larval stages of E. affinis and 
the mysid Neomysis mercedis.  Adults also consume opossum shrimp (Neomysis mercedid), 
Daphnia spp., and Bosmina spp. seasonally (58 FR 12854). 
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5.1.1.3 Threats 
Delta smelt populations are threatened by several factors, many of which are compounding, and 
some that are not fully understood.  Threats include entrainment in water diversions, habitat 
degradation, changes in abundance and composition of prey, contamination, and, to a lesser 
degree, predation and competition (59 FR 65256). 
One of the biggest threats to Delta Smelt are the large Banks and Jones water export facilities 
(pumping facilities) located in the south Delta near Tracy (73 FR 74674; 75 FR 17667).  The Jones 
facility is part of the Central Valley Project (CVP), operated by the United States Bureau of 
Reclamation, and the Banks facility is part of the Department of Water Resources’ State Water 
Project (SWP).  The pumping facilities convey water from the northern portion of the state to farms 
and municipalities in the southern parts of the state.  Water exports can directly entrain Delta Smelt 
in the Central and South Delta by creating reverse flows—changing the flow of rivers and sloughs 
from towards the San Francisco Bay to the pumping facilities—and has also affected the Delta 
hydrology and ecology in several ways.  Smelt are at higher risk when the flows in the Old and 
Middle Rivers become more negative (73 FR 74674). 
Entrainment of adult Delta Smelt in the pumping facilities predominantly occurs during their 
upstream migration to spawning grounds between December and April in the central and south 
Delta (73 FR 74674).  It appears that adults are more susceptible to entrainment during drier years 
or when exports are higher (73 FR 74674).  Hydraulic dredging has also been shown to entrain and 
take Delta Smelt, albeit in much smaller numbers. 
Alteration of habitat is another threat to Delta Smelt (Nobriga et al. 2008; Sommer and Mejia 
2013).  They utilize low salinity zone habitat from spring through early winter.  Factors that alter 
the position of the LSZ, moving it farther east into the delta, may adversely affect Delta Smelt 
habitat.  Water diversions in the Delta, especially at the pumping facilities, and reduced upstream 
water releases have reduced delta outflow significantly, which has resulted in salinity intrusion 
into the fresher waters of the Delta.  Salinity intrusion has moved the LSZ habitat further into the 
Delta, which is thought to constrict habitat, concentrating Delta Smelt in a smaller area (75 FR 
17667).  When the LSZ is further west, especially when in Suisun Bay, juvenile and adult Delta 
Smelt are more widely dispersed and have access to shallow water and marsh habitat, which may 
have higher zooplankton productivity than when shifted east (59 FR 65256; 73 FR 74674).   
Loss of and changes to Delta Smelt prey community has also stressed this species.  Historically, 
the predominant prey of Delta Smelt included the copepod Eurytemora affinis and the mysid 
Neomysis mercedis (Moyle et al. 1992).  These prey resources were replaced by Pseudodiaptomus 
forbesi and Limnoithona tetraspina, which is now the major prey of Delta Smelt (Baxter et al. 
2008; Bouley and Kimmerer 2006).  It is believed that these species provide inferior nutritional 
value to Delta Smelt, compared to the historically preferred species. 
Non-native submerged aquatic vegetation may also alter habitat components required for Delta 
Smelt to complete their life cycle.  Introduced Egeria densa, among other species, grows rapidly 
in many parts of the Delta, reduces turbidity, and could reduce spawning habitat in intertidal shoals 
and beaches (73 FR 74674).  Additionally, Delta Smelt cannot prey as effectively on the significant 
constituents of the benthos that have been displaced by non-native species. 
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5.1.1.4 Status in the Action Area  
Delta smelt juveniles and adults typically are present in the action area in April through 
December.  Juveniles begin their downstream migration to rear in the Suisun Bay region where 
they mature and then slowly begin their upstream migration to spawning grounds in late 
fall/early winter.  Over the past 15 years, the Delta Smelt population has declined rapidly and 
reached record low numbers in the last few years.  The most recent estimated population 
abundance from 2017 is extremely low (USFWS 2018), despite being 200% higher than the 
estimated abundance for 2016 (i.e., 48,000 compared to 16,000 adults).  The 2017 estimate is 
92% lower than the highest recorded abundance (i.e., 600,000 adults). 
Furthermore, it was announced in January 2018 that only two Delta Smelt were collected in 4 
months of Fall Midwater Trawl surveys (September-December 2017), the lowest number ever 
recorded (Hobbs and Moyle 2018). The 2018 population estimate based the on Spring Kodiak 
Trawl surveys in January and February 2018 (USFWS 2018) was extremely low.  
Because Delta Smelt no longer can be reliably detected using the historical survey methods 
above (Wilcox 2017), the Enhanced Delta Smelt Monitoring (EDSM) program recently began.  
Delta smelt abundance estimates from this new program varied greatly from week to week in 
2017, but greatly declined in July 2017 and remained low (Hobbs and Moyle 2018).  Overall, the 
extremely low abundance, in concert with being an annual species, makes Delta Smelt extremely 
vulnerable to stressors and that could lead to possible extinction (Hobbs et al. 2017). 


5.1.2 Delta Smelt Critical Habitat 
Delta smelt critical habitat was designated on December 19, 1994 (59 FR 65256).  Critical 
habitat for this species includes: all submerged lands below the ordinary high water and the 
entire water column bounded by and including the Suisun Bay (including Grizzly and Honker 
Bays); Good Year, Suisun, Cutoff, First Mallard, and Montezuma Sloughs; and the water 
contained within the Sacramento–San Joaquin Delta in Contra Costa, Sacramento, San Joaquin, 
Solano, and Yolo counties, California. 
PCEs essential to the conservation of Delta Smelt include physical habitat, water, river flow, and 
salinity concentrations that are required to maintain Delta Smelt habitat for spawning, larval and 
juvenile transport, rearing, and adult migration (59 FR 65256).  Potential effects of the proposed 
project on these PCEs are further discussed below. 
PCE #1:  Physical habitat for spawning - Adult Delta Smelt seek shallow, fresh, or slightly 
brackish backwater sloughs and edge-waters for spawning. These areas must have clean water 
and substrates that allow the attachment of eggs.  Delta smelt broadcast spawn over sandy or 
cobble substrate; eggs are negatively buoyant and sink to the bottom where they attach to the 
substrate.  The rest of the Delta Smelt’s life cycle is spent in open pelagic waters.  Areas 
identified as important spawning habitat include Barker, Lindsey, Cache, Prospect, Georgiana, 
Beaver, Hog, and Sycamore Sloughs and the Sacramento River in the Delta, and the Suisun 
Marsh.  Clamshell dredging and in-bay placement of the dredged material would occur in the 
open, deepwater areas of San Pablo Bay or Suisun Bay and so would not adversely affect 
physical habitat for spawning.  Dredged material that is used for beneficial re-use at Montezuma 
Wetlands could increase the physical habitat for spawning. 
PCE #2:  Suitable water quality for all life stages –Adult Delta Smelt migrating to spawning 
grounds require low-salinity freshwater habitat with sandy substrate for spawning (USFWS 
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2008).  Eggs require water with low concentrations of constituents of concerns and temperatures 
ranging from 14 to 17 °C to ensure successful hatching (59 FR 65256).  Newly hatched larvae 
require intertidal freshwater in the LSZ, approximately 5 to 20 kilometers upstream of the X2 
(see PCE 4, salinity) with temperatures ranging between 10 to 20 °C to develop.  As larvae grow, 
they move to open pelagic waters and move farther towards the X2.  Larvae also require high 
turbidities to elicit feeding responses and adequate prey.  Juveniles require open pelagic waters 
with temperatures less than 24 °C and a preference for waters with high turbidities (Secchi disk 
depths < 0.5 meters) (USFWS 2008) and adequate prey (59 FR 65256).  Testing at MOTCO for 
Pier renovations and the Suisan Bay indicates the sediment to be dredged contains low levels of 
constituents of concern, and is suitable for placement in-bay or as cover sediment in beneficial 
reuse (USFWS 1998).  Clamshell dredging is expected to increase suspended sediment in the 
water column in the immediate area surrounding the equipment.  However, the sediment plumes 
caused by these activities are expected to be temporary and localized.  Specifically, they are 
expected to dissipate over several hours and be relatively small compared to the overall size of 
Suisun Bay and the delta.     
PCE #3:  River flow – Adequate river flow, both inflow and outflow from the Delta, influence the 
movement of migrating adults, larvae and juveniles.  It is required for elicit upstream adult 
spawning migration, as adults are attracted to pulses of freshwater that are cooler and more turbid 
(USFWS 2008).  River flows also transport larvae and juveniles downstream to LSZ rearing 
habitats (59 FR 65256).  In addition, river flow greatly influences the extent and location of X2 
and the LSZ, which is the primary habitat for Delta Smelt, and the vulnerability of Delta Smelt 
entrainment into pumping facilities (59 FR 65256; USFWS 2008).  The proposed project would 
not permanently divert any water out of Suisun Bay, and hence would not affect river flow.  The 
third PCE is rearing habitat.  This PCE is closely linked to the position of the X2 and the protection 
of shallow water estuarine habitat.  Rearing habitat includes waters extending eastward from 
Carquinez Strait, including Suisun Bay, Grizzly Bay, Honker Bay, Montezuma Slough and its 
tributary sloughs, up the Sacramento River to its confluence with Three Mile Slough, and south 
along the San Joaquin River including Big Break.  The entire action area is within the rearing 
habitat PCE.  Rearing Delta Smelt may be affected by the proposed action. 
PCE #4:  Salinity for rearing – This PCE primarily is related to the position of X2 and the 
protection of the LSZ.  Delta smelt spend most of their life cycle in the LSZ.  As such, the 
salinity PCE for Delta Smelt is defined as the LSZ which ranges from 0.5 to 6 psu.  In the San 
Francisco Bay and Delta region, the LSZ is often defined by the location of X2, or the distance 
from the Golden Gate Bridge where the 2 psu isohaline is located.  As river flow increases, X2 
moves downstream into Suisun Bay and the LSZ is thought to increase; conversely, the LSZ is 
thought to decrease as flows are reduced and X2 moves east (USFWS 2008).  Due to the 
importance of the location of X2 for Delta Smelt, flows in the Old and Middle Rivers are 
managed during certain times of the year to keep X2 from moving too far inland towards the 
Delta. 
Not only does X2 influence the amount of habitat available, it may also influence the quality of 
habitat available (USFWS 2008).  When X2 is farther downstream in the Suisun Bay region, it is 
thought that the habitat quality increases because Delta Smelt have access to shallow waters and 
wetlands in Suisun and Grizzly bays, which could provide additional food resources.  They 
would have to compete less for food resources, be less prone to potential predation, and be less 
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constricted and able to disperse farther.  As previously mentioned, they also would be less prone 
to entrainment in pumping facilities.    


5.2 Environmental Baseline 


The San Francisco Bay and the Sacramento-San Joaquin River Delta cover approximately 
738,000 acres with upwards of 50 islands, hundreds of miles of waterways, and over 1,000 miles 
of levees.  Loss of aquatic habitat by development of the Delta began in the 1850s with the 
construction of levees and the draining of the islands for agriculture.  Also during this decade, 
hydraulic mining in the Sacramento and San Joaquin River basins began to affect sediment 
transport and water circulation in the estuary.  Shallow water habitat was transformed by the 
construction of the Sacramento Deep Water Ship Channel and the San Francisco Bay to Stockton 
Ship Channels.  Extensive pumping for agriculture, and the construction and operation of the 
SWP and CVP exporting water from the Delta, has altered flows and made Delta smelt subject to 
entrainment by these facilities. 
Introduced species, in particular the Asian clam (Corbula amurensis), is believed to have affected 
the prey base of the Delta smelt by consuming phytoplankton and the smaller life stages of the 
smelt’s preferred food, the copepod Eurytemora affinis.  Three introduced copepods, Sinocalanus 
doerrii, Pseudodiaptomus forbesi, and P. marinus, appear to compete with E. affinis and offer a 
less desirable food option for the smelt.  Industrial and agricultural chemicals found in the 
waterways have been shown to be toxic to several species of fish found in the Delta, but the 
effects of these substances on Delta smelt are not well understood.  The introduced Japanese 
smelt (wagasaki) (Hypomesus nipponensis) may displace the Delta smelt or adversely affect its 
genotype by hybridization. 


Summer Townet Survey 
The Summer Townet Survey (TNS) was originally intended to provide fishery managers with an 
abundance index for young striped bass (Morone saxatilis).  The first survey was in 1959, and 
over the years has provided abundance data on other fish species in the approximate 40 
millimeter (mm) size range.  The 1995 Biological Opinion for the SWP and the CVP mandated 
this survey for the Delta smelt. 
The TNS (six 4-day episodes) takes place in northeastern San Pablo Bay and the Delta.  
Sampling begins in mid-June and continues every other week until mid-August.  Sampling 
Stations 501 and 504 are located directly north of MOTCO, near Roe Island and east of Pier 4 
respectively.  In 2016, the catch per unit effort at 501 and 504 was 0 (similar results from 2014-
2015).  The 2018 TNS catch per unit effort was 0.0 (2016).  In general, Delta smelt do not appear 
in proximity to the MOTCO dredging areas.  The TNS data indicate that aside from Grizzly Bay, 
the lower Sacramento River, and the Deepwater Ship Channel, the distribution of Delta smelt is 
highly variable, as is the risk of entrainment.  


Spring Kodiak Trawl Survey 
The Spring Kodiak Trawl Survey (SKT) was started in 2002.  The SKT determines the relative 
abundance and distribution of spawning Delta smelt.  The survey results are used by State and 
Federal resource agencies to assess the risk of entrainment for smelt by the CVP and SWP.  Five 
surveys per year are conducted from January to May.  For Delta smelt, the results are reported by 
spawning condition and gender.  In 2016, 286 smelt were captured (males 4.5%, females 7%, 
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indeterminate 88.5%).  One Delta smelt (indeterminate) was sampled at Station 504 (survey 
#12). The 2018 SKT index was 2.1.   


5.3 Potential Effects of the Proposed Action on ESA-Protected Resources 
The proposed action has the potential to cause adverse effects to Delta Smelt through crushing or 
hitting individuals with dredge equipment, entrainment in dredging equipment, exposure to 
increased hydroacoustic noise, increased turbidity and suspended sediment, exposure to 
constituents of concern, changes to physical habitat, and salinity intrusion (i.e., movement of the 
LSZ and X2 farther upstream).  Most effects would be short-lived (i.e., occur during or shortly 
after actively dredging) and similar to those that occur during maintenance dredging.   The 
project proposes to reduce the potential for adverse effects associated with actively dredging by 
working within the Delta Smelt work windows, utilizing a clamshell dredge, and otherwise 
following the best management practices specified by the LTMS. 


5.3.1 Direct Contact with Dredging Equipment and Entrainment 
Delta  smelt have the potential to be directly injured by dredging equipment.  The most likely 
cause of injury would be from the clamshell bucket falling through the water column until 
reaching the substrate.  However, as mechanical equipment travels through the water column, it 
generates a pressure wave around it which would likely force small fish away from the falling 
bucket.  General disturbance from barges, dredging crew and tugs is expected to disturb any 
delta  smelt in the surrounding area and likely cause the fish to exhibit a startle response, 
followed by escapement from the area.  
Very limited data exist regarding potential entrainment effects of clamshell dredging on small fish 
such as delta  smelt (see USACE DOER 1998). The entrainment of aquatic organisms may be 
possible with a mechanical clamshell dredge. As the bucket of a mechanical clamshell dredge 
collects material from the bottom, aquatic organisms can be physically collected within the water 
and sediment material. However, mechanical clamshell dredging is considered to have a very low 
risk of fish entrainment, and for large fish typically the lowest of all dredge types (Reine and Clarke 
1998). As mentioned previously, general disturbance from barges, dredging crew and tugs is 
expected to cause any delta  smelt in the surrounding area to leave. It is expected that direct contact 
with dredge equipment or entrainment would be minimal because delta  smelt would likely avoid 
dredging activities. 


5.3.2 Noise 
The scientific knowledge of the effects of dredge generated noise and sound waves on fishes is 
limited and varies depending on the species.  Severe noise effects on fish can include rupture of 
the swim bladder, internal hemorrhage, neurological stress, and auditory damage. Studies on the 
effects of noise on anadromous Pacific coast fishes are primarily related to pile driving activities. 
The Fisheries Hydroacoustic Working Group has established interim criteria for noise impacts 
from pile driving on fishes (FHWG 2008).  A peak sound pressure level of 206 dB is considered 
injurious to fishes.  An accumulated sound pressure level of 187 dB for fishes that are more than 
2 grams, and 183 dB for fishes below that weight are considered to cause injury.  Although there 
is no formal agreement on a “behavioral” threshold, the NMFS uses 150 dB-root mean square as 
the threshold for adverse behavioral effects (NMFS 2009). 
The impact of sound on fish and other species also depends on the ambient sound levels.  The 
Suisun Bay Channel has a high level of deep draft and shallow draft vessel traffic.  These vessels 
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access ports and harbors along the Carquinez Strait and Contra Costa County waterfront, and 
continue to the Delta.  At certain times, locations, and distances from the dredge plant, dredging 
activities may not be perceptible relative to the ambient noise conditions.   
Clamshell dredges produce a repetitive sequence of sounds generated by winches, bucket impact 
with the substrate, closing and opening of the bucket, and sounds associated with dumping the 
dredged material into a scow.  The sounds are repeated with each bucket load and are stopped 
when dredging ceases.  The most intense sounds are produced during the bucket’s impact with the 
substrate; however, depending on the substrate being dredged, the sound intensity differs.  
Typically, softer material generates softer sounds and harder, more compact substrate generates 
louder sounds.  Peak sound pressures levels measured during mechanical dredging have been 
recorded at 124 decibels (dB) from 490 feet (150 meters) away (Dickerson et al. 2001). Noise 
generated from clamshell dredging is typically lower than sounds levels that adversely affect 
marine species, and is expected to be below specified threshold levels.  However, noise from the 
bucket hitting the bottom or from the dredge plant could elicit avoidance behavior by delta  smelt. 


5.3.3 Increased Suspended Sediment 
There would be a localized increase in suspended sediment during dredging.  This would be 
minimal and short lived because much of the sediment has a high sand content (USACE 2017) 
and sand falls quickly through the water column and settles on the bottom of the bay. The range 
of temporary turbidity increases is expected to be within a 200 foot radius from dredging 
operations and disposal area, and is expected to last less than 20 minutes (USACE 1976; USACE 
et al. 1998; Anchor 2003). The behavioral avoidance response of Delta Smelt is expected to 
substantially reduce or eliminate the risk of exposure the farther they are from the plume source. 
Additionally, dredging activities are generally centered within the navigation channel, outside of 
the intertidal areas associated with the Delta Smelt’s shallow water habitat minimizing the 
potential for adverse effects. 


5.3.4 Habitat Loss 
The total acreage of smelt habitat that would be affected in any year is would be less than the 38 
acre project area.  However, beneficial reuse of dredged sediment is expected to result in the 
creation or restoration of 9.8 acres of tidal wetland habitat that would benefit smelt. 


5.4 San Francisco Bay-Delta Climate Change 
The effects of climate change do not act in isolation; they are anticipated to exacerbate existing 
threats to delta  smelt. We considered the potential effects of climate change on the Delta Smelt 
based on projections derived from various modeling scenarios. A series of publications (Feyrer et 
al. 2011; Cloern et al. 2011; Brown et al. 2013) have modeled future impacts of climate change 
in the delta and projected how this would affect Delta Smelt. These models used the B1 and A2 
scenarios from the 2007 IPCC report. Each scenario included both a warmer-wetter and warmer-
dryer sub scenario. Modeled predictions presented in these publications are based on current 
baseline conditions (no increased outflow, no breeching of levees) which may or may not change 
in the future. Temperature increases are likely to lead to a continued rise in sea level, further 
increasing salinity which would increasingly restrict Delta Smelt's already limited geographic 
range (Feyrer et al. 2011; Cloern et al. 2011; Brown et al. 2013). Higher air temperatures would 
reduce snowpacks, melt snow earlier in the winter or spring, and increase water temperatures.  
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These changes would likely alter freshwater flows, possibly shifting and condensing the timing 
and location of Delta Smelt reproduction (Brown et al. 2013). 
Projections indicate that temperature and precipitation changes would diminish snowpack, 
changing the availability of natural water supplies (Reclamation 2011). Warming may result in 
more precipitation falling as rain and less storage as snow. This would result in increased rain on 
snow events and increase winter runoff with an associated decrease in runoff for the remainder 
of the year (USBR 2011). Sacramento Valley Ecoregion projections include a 27 percent 
decrease in annual freshwater flows and earlier snowmelts, with increased freshwater flows in 
January and February but reduced throughout the rest of the year (PRBO Conservation Science 
2011). Earlier seasonal warming increases the likelihood of rain-on-snow events, which are 
associated with mid-winter floods. Smaller snowpacks that melt earlier in the year may result in 
increased drought frequency and severity (Rieman and Isaak 2010). Thus overall, these changes 
may lead to increased frequency of flood and drought cycles during the 21st century (USBR 
2011). 
Sea level rise is likely to increase the frequency and range of saltwater intrusion. Salinity within 
the northern San Francisco Bay is projected to rise by 4.5 m by the end of the century (Cloern et 
al. 2011). Elevated salinity levels could push the position of X2 farther up the estuary if outflows 
were not increased to compensate for it.  Fall X2 mean values are projected to increase by a 
mean of about 7 km to the area of Antioch for a distance of approx. 90 km from the golden gate 
bridge by 2100 (Brown et al. 2013).  This increase in the position of X2 in the fall is expected to 
result in a decrease in suitable physical habitat (Brown et al. 2013) if current levees and channel 
structures are maintained. A decrease in spring habitat due to the movement of X2 upstream due 
to sea level rise is also expected to result from climate change. 
We expect warmer estuary temperatures to be yet another significant conservation challenge 
based on climate change models. Mean annual water temperatures within the upper Sacramento 
River portion of the Bay-Delta estuary are expected to approach or exceed 14 °C during the 
second half of this century (Cloern et al. 2011).  Warmer water temperatures could reduce Delta 
Smelt growth, increase Delta Smelt mortality and constrict suitable habitat within the estuary 
during the summer months. Due to warming temperatures, Delta Smelt are projected to spawn an 
average of 25 days earlier in the season depending on the location (Brown et al. 2013).  Also due 
to expected temperature increases, total number of high mortality days is expected to increase for 
all IPCC climate change scenarios (Brown et al. 2013).  The number of stress days is expected to 
be stable or decrease partly because many stress days would become high mortality days.  This 
could lead to Delta Smelt being forced to grow under highly stressful conditions during summer 
and fall with less time to mature because of advanced spawning (Brown et al. 2013). Growth 
rates have been shown to slow as water temperatures increase therefore requiring Delta Smelt to 
consume more food to reach growth rates that are normal at lower water temperatures (Rose et 
al. 2013a). Delta smelt are already often smaller than they used to be (Sweetnam 1999; Bennett 
2005) and expected temperature increases due to climate change would likely further slow 
growth rates. 
At the same time, warmer water would tend to move the spawning season earlier in the year 
(Brown et al. 2013).  That means the fish would have to grow faster still to compensate for that 
shorter growing season to produce even as many eggs as they do now - and that may already be a 
serious limitation on their population fecundity (Rose et al. 2013b). Higher temperatures may 
restrict Delta Smelt distribution into the fall, limiting their presence in Suisun Bay for more than 
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just salinity reasons and force greater inhabitation of cooler high salinity waters (Brown et al. 
2013).  Water temperatures are already presently above 20°C for most of the summer in core 
habitat areas, sometimes even exceeding 25 °C for short periods.  The Delta Smelt is currently at 
the southern limit of the inland distribution of the family Osmeridae along the eastern Pacific 
coast.  That indicates that this region is already about as warm as that fish family can handle. 
Increased temperatures associated with climate change may result in a habitat in the Bay-Delta 
that is outside of the species ecological tolerance limits. 


5.5 Cumulative Effects 
Cumulative effects include the effects of future state, Tribal, local, or private actions that are 
reasonably certain to occur in the area considered in this biological opinion.  Future federal 
actions that are unrelated to the proposed action are not considered in this section, because they 
require separate consultation pursuant to section 7 of the Act.  Adverse effects to delta  smelt 
may result from point and non-point source chemical contaminant discharges within the action 
area.  These contaminants include, but are not limited to ammonia and free ammonium ion, 
numerous pesticides and herbicides from agricultural activities, and oil and gasoline product 
discharges into Delta waterways from shipping and boating activities and from urban activities 
and runoff.  Implicated as potential stressors of smelt, these contaminants may adversely affect 
fish reproductive success and survival rates. 
Maintenance dredging that removes an annual average of 6M cy of sediment from shipping 
channels regularly occurs in San Francisco, San Pablo, and Suisun bays under the auspices of the 
LTMS (USACE et al. 1998).  Disposal sites include in-bay at federal standard placement sites, 
offshore at SF-DODS, or at beneficial reuse locations typically for wetland restoration.  The 
LTMS includes several avoidance and minimization measures to protect ESA-listed species, 
such as work windows.  
This BA incorporates by reference information on the Long-Term Mangement Strategy (LTMS) 
contained in the 2015 Maintenance Dredging of the Federal Navigation Channels in the San 
Francisco Bay Final EA-Finding of No Significant Impact (FONSI) and Environmental Impact 
Report (EIR) prepared jointly by USACE and the Regional Water Quality Control Board 
(RWQCB) (referred to as 2015 Federal Navigation Channels EA/EIR) (USACE 2015).  This 
document analyzed the environmental impacts associated with Programmatic maintenance 
dredging of Federal navigation projects in San Francisco Bay-Delta. 
Potential to dredge the MOTCO project area concurrent with the Suisun Bay Channel dredging 
would result in a blended dredge material for disposal.  In 2014, physical analyses on sediment 
samples from the three Suisun Bay Channel and New York Slough composite areas confirmed 
that the anticipated dredge materials are predominantly sand (86 percent) with very low amounts 
of total organic carbon (TOC) ranging from 0.21 to 0.52 percent (USFWS 2017). 
Other future, non-federal actions within the action area that are likely to occur and may adversely 
affect delta  smelt include: the dumping of domestic and industrial garbage that decreases water 
quality; oil and gas development and production that may affect aquatic habitat and may 
introduce pollutants into the water; agricultural activities, including burning or removal of 
vegetation on levees that reduce riparian and wetland habitats that contribute to the quality of 
habitat used by Delta Smelt; and livestock grazing activities that may degrade or reduce riparian 
and wetland habitats that contribute to the quantity and quality of habitat used by Delta Smelt. 
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5.6 Conclusions and Determination of Effects 
As discussed above, the proposed action may affect Delta Smelt through direct contact with 
dredge equipment and entrainment, and through interactions with increased suspended sediment 
and noise.  Use of best management practices, however, would reduce the potential for 
entrainment or other direct contact with equipment.  Noise would be produced; but, it would be 
similar to ambient noises in the busy navigation channels.  Suspended sediment could 
temporarily affect delta smelt; but this is unlikely because the sediment is composed of sand and 
sand quickly settles to the bay bottom, rather than remaining suspended in the water column.  
Further, dredging during the work window would reduce these impacts by simply reducing the 
likelihood that smelt would encounter adverse conditions caused by the project, and because the 
work windows are protective of the most sensitive life stages of delta  smelt. 
Beneficial reuse of dredged sediment would result in the creation or restoration of 9.8 acres of 
tidal wetland habitat that may be used by smelt.  Based on the analysis provided, the project may 
affect, but is not likely to adversely affect Delta Smelt, and may affect, but not likely to 
adversely affect or modify critical habitat.   
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