CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

ORDER NO. R2-2022-0015

WASTE DISCHARGE REQUIREMENTS and WATER QUALITY CERTIFICATION and
RESCISSION OF ORDER No. 74-28 for:

LIND TUG AND BARGE, INC.
OYSTER SHELL MINING IN SOUTH SAN FRANCISCO BAY

The California Regional Water Quality Control Board, San Francisco Bay Region (Water Board),
finds that:

A. Purpose of Order

This Order regulates oyster shell mining operations and the discharge of sediment and water
from these operations by Lind Tug and Barge, Inc. (Lind), in South San Francisco Bay.

This Order rescinds and updates the previous Waste Discharge Requirements (WDRs) issued
in 1974 (Order No. 74-28) with new requirements and provides a water quality certification
(Certification) under section 401 of the federal Clean Water Act for the discharge described
herein.

B. Project Overview

Lind commercially mines historic oyster shell deposits in South San Francisco Bay, just north of
the San Mateo—Hayward Bridge. The type of mining methods and the location for the oyster
mining operations have remained relatively similar for decades and are proposed to remain the
same for future operations. Lind uses a hydraulic suction dredge (shell dredge) to mine the
oyster shell deposits, wash the shells, and then place the shells in a barge. The hopper barge
transports the washed shells to one of the two shell stockpiling, processing, and storage sites
operated by an affiliate of Lind, Lind Marine Incorporated. Once processed, the shells are
primarily used as a mineral and nutrient supplement in poultry diets and livestock diets.

C. Regulatory Status

Oyster shell mining is currently regulated under Water Board Order No. 74-28. Lind has applied
for a U.S. Army Corps of Engineers (USACE) individual permit (USACE File No. 1999-244030S)
pursuant to CWA section 404 (33 USC 1344) and section 10 of the Rivers and Harbors Act of
1899 (33 USC 403). Lind has applied to the Water Board for a Certification that the dredging
program described herein (Project) will comply with applicable provisions of the Clean Water
Act.
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In addition, Lind has or intends to get the following permits/approvals from other agencies:

Lease renewal with the California State Lands Commission (State Lands). General
Lease—Mineral Extraction, No. PRC 5534.1 was renewed on December 3, 2018, and
will expire on December 31, 2028.

Incidental Take Permit (Take Permit) from the California Department of Fish and
Wildlife (CDFW). Incidental Take Permit, No. 2081-2019-052-07 became effective
February 11, 2020, and will expire on December 31, 2024.

Permit for extraction of materials and discharge of sediment and water in the San
Francisco Bay from the San Francisco Bay Conservation and Development
Commission pursuant to the McAteer-Petris Act.

Endangered Species Act Section 7(a)(2) Concurrence Letter and Magnuson-Stevens
Fishery Conservation and Management Act Essential Fish Habitat Response, dated
October 29, 2021, from the National Oceanic and Atmospheric Administration,
National Marine Fisheries Service (NOAA Fisheries).

D. Project and Discharge Description

1.

Purpose and History

The purpose of oyster shell mining in San Francisco Bay is to obtain historic oyster
shell material to process for high quality calcium primarily used as a mineral and
nutritional supplement in poultry and livestock diets.

Historic oyster shell deposits are primarily located in the upper 30 feet of Bay mud and
are overlaid and intermixed with deposits of fine sediment. These deposits have been
commercially mined from subtidal areas in South San Francisco Bay since 1924. In
1977, Morris Tug & Barge, Inc. (Morris) purchased Pioneer Shell Company Dredging,
the permittee under the 1974 WDR. In 2015, Morris and Lind merged under the name
Lind Tug and Barge, Inc.

Location

Lind commercially mines historic oyster shell deposits in the State Lands designated
lease area PRC 5534.1, located in South San Francisco Bay, just north of the San
Mateo—Hayward Bridge (Lease Area) (see Appendix A). It is located about 3.5 miles
from the San Mateo County shoreline and about 3.25 miles from the Alameda County
shoreline. The Lease Area is approximately 1,560 acres in the open water subtidal
area of the San Francisco Bay. The Bay bottom in the Lease Area is typically between
8 and 15 feet below Mean Lower Low Water. The lease from the State Land expires
December 31, 2028 (PRC 5534).

Oyster shell mining does not occur uniformly within the Lease Area. Mining occurs
more frequently in deeper parts of the Lease Area as the shallow areas are difficult to
access during some tidal stages with the mining equipment.
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3.

Equipment

Lind’s oyster shell mining equipment consists of a tugboat, a shell dredge, and a
hopper barge. The hopper barge typically has a maximum cargo capacity of about
4,400 cy. The tugboat pushes the shell dredge and hopper barge to the Lease Area
and as mining occurs. Lind uses the shell dredge to mine the oyster shell deposits,
wash the shells, and then place the shells in the hopper barge.

Oyster Shell Mining Volume

State Lands limits the annual mining volume in the Lease Area to 80,000 cy per year.
Between 2010 and 2019, Lind mined an average of 59,807 cy/year.

Oyster Shell Mining Method

The oyster shell mining is conducted using a hydraulic hopper dredge method. This
method consists of placing a drag head attached to a suction pipe about 2 to 3 feet
below the mud surface, pulling the drag head at about 1 to 2 nautical miles per hour
sucking up a slurry at about 6,000 gallons per minute (gpm). This slurry, consisting of
oyster shell, silt, and water, is pumped into a large rotating trommel' and washed by
adding about 3,700 gpm of Bay water through spray bars. This water is supplied by an
intake hose that is lowered into the water during the mining activity. The intake is
equipped with a pair of stationary positive barrier cylindrical fish screens. As the
trommel rotates, silt and water are released back into the Bay through a pipe that
extends from the bottom of the shell dredge to about 5 feet below the water surface.
The washed oyster shells are sent from the trommel to the adjacent hopper barge
using a conveyor belt.

Most of the water in the slurry comes from the interstices between the oyster shell
substrate. However, when the oyster shell material is more consolidated, the slurry is
formed by adding water to the drag head from a small hose that sits on top of the drag
head. This hose has a single stationary positive barrier cylindrical fish screen.

When the mining event is complete, the suction pipe is cleared by injecting water into
the suction pipe from the wash pump system before raising the drag head.

Oyster Shell Mining Event Frequency and Duration

It is anticipated that 20 to 28 mining events will occur each year. Each mining event
will take between 6 and 24 hours.

Oyster Shell Transport

The barge transports the shells to one of two shell processing sites. One site is in
Petaluma on the Petaluma River and the second site is in Collinsville, along
Montezuma Slough, upstream of Suisun Bay (Appendix B). These sites are small and
have a limited capacity to stockpile shells. As such, oyster shell mining is conducted in

' A trommel is a rotating cylindrical sieve or screen used for washing and sorting mining materials.
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response to short-term demand. This Order authorizes discharges from mining oyster
shells but does not authorize discharges from the processing sites.

Discharge Description

The hydraulically mined slurry consists of about 50 percent shell, 45 percent water,
and 5 percent silt. The slurry is pumped into a trommel on the shell dredge, and Bay
water is added to the trommel through spray bars to remove silt from the shells. The
silt and water are then discharged back into San Francisco Bay about 5 feet below the
water line. Lind will mine up to 80,000 cy of oyster shells each year and discharge
approximately 4,000 cubic yards (cy) of silt and 94 million gallons of water annually.

E. Discharge Impacts

9.

10.

11.

Water Quality Impacts

Oyster shell mining creates a temporary and localized sediment plume. The plume
may contain anoxic sediment, creating a temporary increase in turbidity, temporary
drop in pH, and a temporary low dissolved oxygen (DO) environment. Exposure to this
sediment plume may affect the health of the fish and macroinvertebrates.

Entrainment Impacts

Hydraulic dredging has the potential to incidentally remove fish and other aquatic life
from the environment with the mined material, a process referred to as entrainment. In
general, smaller organisms, with limited or no swimming capabilities are more
susceptible to entrainment. Aquatic life and plants on top of or embedded in the
sediment, and those in the water column near the dredging apparatus may be
entrained. Entrained fish are likely to suffer mechanical injury or suffocate during
dredging, resulting in mortality. Fish species listed as threatened or endangered under
the California Endangered Species Act and/or federal Endangered Species Act
species that occur within the Lease Area include steelhead (Oncorhynchus mykiss),
Green sturgeon (Acipenser medirostris), and longfin smelt (Spirinchus thaleichthys).
The longfin smelt is particularly susceptible to entrainment in the flow fields created
around the intakes of hydraulic suction dredges because it is not a strong swimmer.
The most sensitive life stages of the longfin smelt are likely present during the late
winter and spring.

In addition to hydraulic dredging, Lind’s shell dredge pumps San Francisco Bay water
to prime and clear the suction pipe, make slurry, and wash the mined shells. Pumping
water for these processes can also entrain fish.

Oyster Shell Mining Impacts on Benthic Habitat

The Lind oyster shell mining operation results in recurring impacts to the benthic
community within the Lease Area. Oyster shell mining disturbs the bottom of San
Francisco Bay, removing the benthic community. Results of studies conducted at other
locations have shown that recolonization of subtidal areas from dredging activities
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typically begins immediately after completion of the dredging activity and recovery of
the benthic community to pre-disturbance levels occurs within 1 to 3 years. The
benthic habitat in the Lease Area and vicinity has been frequently disturbed every year
since 1924. As such, the benthic habitat in the Lease Area is highly compromised.

F. Avoidance, Minimization, and Compensatory Mitigation Measures

12.

13.

Avoidance Measures

Pursuant to State Water Resource Control Board Resolution Nos. 2019-0015 and
2021-0012 (State Wetland Definition and Procedures for Discharges of Dredged or Fill
Material to Waters of the State [Dredge and Fill Procedures]), an alternative analysis is
required to demonstrate that the Project is the least environmentally damaging
practicable alternative. As such, Lind has evaluated alternatives to dredging oyster
shells from San Francisco Bay (Appendix C). The Project was determined to not be
water dependent because there are alternatives that could be implemented outside
waters of the state.

One such alternative would be for Lind to purchase calcium carbonate from existing
mines and transport the calcium carbonate to Lind’s processing site. While this
alternative avoids impacts to the San Francisco Bay, it was determined to not be
practicable because it would be cost prohibitive and have other significant
environmental impacts. As described in Appendix D, this alternative would cost
between 1.7 million and 2.3 million dollars more per year than the Project. In addition,
the greenhouse gas emissions from this alternative would be nearly six times greater
than the proposed project. Another alternative would be for Lind to develop a new
mine for calcium carbonate in an upland area. This alternative was determined to not
be practicable because it would be cost prohibitive and have other significant
environmental impacts, such as impacts to local habitat and species, pollutant run off
due to new roads and the new mine, water quality and hydrology impacts, permanent
land use alteration, and greenhouse gas emissions from mining and transportation.

Minimization Measures

To minimize impacts on aquatic habitat, including special-status species habitat, within
the Lease Area, the Project will implement the following measures:

a. Limit shell mining volume to no more than 80,000 cy per year to minimize
disturbance of estuarine and special status species habitat.

b. Operate positive barrier fish screens that meet CDFW and NOAA Fisheries
specifications to minimize entrainment of aquatic species.

c. Inspect positive barrier fish screens following each mining event to verify screen
integrity and remove impinged debris.

d. Prime the pump and clear the suction pipe while the drag head is in contact with
the substrate to minimize entrainment of aquatic species.

e. Limit priming and clearing of the drag to no more than 5 minutes.
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14.

f.

Cease mining for 2 months between February 1 and June 30 each year to
minimize impacts to spawning and rearing habitat of special-status fish species.

Discharge silt and water to the Bay through a subsurface pipe that is located
approximately 5 feet below the water surface to minimize the overflow plume in
the water column.

Limit mining to depths below photic zone to avoid impacting submerged aquatic
vegetation.

Limit shell mining discharge of silt and water to the Lease Area to minimize risk
to sensitive subtidal habitat located outside the Lease Area.

Limit shell mining area to no more than 1,170 acres (75 percent of the Lease
Area) each year to minimize disturbance to benthic communities.

Measures a, b, and f are included in 2018 Initial Study/Mitigated Negative Declaration
(Mitigated Negative Declaration) for the Project and are required in Lind’s State Lands
Lease Renewal. Measures a, b, ¢, d, e, f, and h are required in CDFW’s Take Permit.
Lastly, measures a, b, d, f, g, and h are required in NOAA Fisheries’ Concurrence
Letter. Measures i and j are required in this Order to further reduce impacts to water
quality and beneficial uses.

Compensatory Mitigation Measures

Lastly, to compensate for unavoidable impacts on aquatic habitat, including special
status species habitat, Lind will implement the following measures:

a. Purchase 0.2 acres of Covered Species credit at Liberty Island to compensate for

unavoidable impacts to special status species habitat. This credit was purchased
on October 8, 2019.

Provide 3 percent of the oyster shells mined, up to 1,800 cy annually, for
shoreline restoration projects in San Francisco, San Mateo or Alameda counties.
Permittee will deliver shells to an upland offloading site, such as Port of Redwood
City, where it will be picked up and transported to the restoration projects.

Measure a is required in CDFW'’s Take Permit. Measures a and b are required in
NOAA Fisheries’ Concurrence Letter.

G. Monitoring and Studies

15.  Monitoring

a. Water Quality Monitoring — The last water quality monitoring study of the silt and

water discharge was conducted in 1996. The study appears to show no
difference in the water quality between the up current reference station and the
down current stations at 50 feet, 100 feet, and 500 feet behind the discharge.
However, no recent studies or other detailed field investigations have been
conducted to characterize the discharge plume from the new mining equipment.
As such, the Mitigated Negative Declaration, State Lands, and NOAA Fisheries
require Lind to collaborate with the Water Board and other interested agencies to
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16.

design, fund, conduct, and report results of a discharge plume water quality
monitoring study. This Order includes discharge and receiving water quality
monitoring provisions, including evaluation of the discharge plume, consistent
with the Mitigated Negative Declaration, State Lands Lease Renewal, and NOAA
Fisheries Concurrence Letter.

b. Bathymetric Survey — Applicant Proposed Measure #3 in the Mitigated Negative
Declaration states that Lind proposed to perform bathymetric surveys in 2018,
2022, and 2026. These surveys will provide information on the depths and
shapes of the terrain within the Lease Area over time. Since the Mitigated
Negative Declaration was not adopted until December 2018, Lind conducted the
first bathymetric survey in 2019. The 2019 survey results were included in the
application for this Order. The remaining two surveys are anticipated to be
conducted in 2022 and 2026. Implementation of the bathymetric surveys are
overseen by State Lands.

Special Study to Evaluate Potential Mining Impacts on Shoreline Features

Historic oyster shells in San Francisco Bay are non-renewable resources. As sea
levels rise, increasing volumes of clam and oyster shells will be needed to maintain
and expand shell hash beaches and their beneficial uses along the Bay’s shoreline.
Further, maintaining and expanding hash beaches is important for protecting water
quality and beneficial uses because hash beaches prevent shoreline erosion by
dampening wave energy, which is anticipated to increase along with rising sea levels
and greater storm events under future climate change scenarios.

The Mitigated Negative Declaration for Lind’s shell mining operation stated that wave
and current action migrate loose relic oyster shell deposits shoreward to form hash
beaches in San Mateo County. However, it is unknown whether oyster shell mining will
reduce the amount of shell available to maintain hash beaches. Although the Water
Board does not believe this is a significant concern, there is sufficient uncertainty to
warrant further analysis to confirm. This Order, therefore, requires Lind to answer the
following management question: Does oyster shell harvesting affect shell transport and
thus, contribute to erosion of shell beaches and shoals in the South Bay? To do so,
this Order requires Lind to submit a workplan for a special study for Executive Officer
approval, within one year from the adoption of this Order. The Water Board will notify
the public upon receipt of the workplan and will consider public comments prior to
Executive Officer approval of the workplan. The special study, which is due within four
years from the adoption of this Order, shall do the following:

a. Characterize the sediment and shells at the Outer Bair Island shell hash beach, a
shell hash beach in Foster City, and the shoals adjacent to both beaches;
b. Characterize the oyster shells mined from the Bay;

c. Conduct an analysis of the relationship between Lind’s mining activities and
erosion of shell hash beaches and shoals in the vicinity of the mining activity. The
analysis may include assessing mobility and transport of shells within the mining
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area using a tracer study and/or by measuring wave energy, shear stress, storm
surge, and other important factors that can affect mobilization and transport of
shells shoreward. The information collected for the analysis may be used to
determine the steps and feasibility of developing a mathematical shell transport
model.

This Order further requires Lind to organize a technical advisory committee (TAC) to
develop the workplan for the special study, identify experienced contractors to conduct
the special study, and review all deliverables.

Lind has agreed to spend up to $225,00 for this special study, which the Water Board
finds adequate.

H. Compliance with Applicable Plans, Policies, and Regulations

The requirements in this Order are based on the requirements and authorities described below:

17.

18.

California Environmental Quality Act (CEQA)

CEQA requires public agencies approving discretionary projects to comply with CEQA
and requires a lead agency (in this case, State Lands) to prepare an appropriate
environmental document for such projects. State Lands prepared and certified the
Mitigated Negative Declaration on December 3, 2018, State Clearinghouse No.
2018062075. The Water Board, as a Responsible Agency under CEQA, has reviewed
the Mitigated Negative Declaration and finds that the Project’s significant
environmental effects that are within the Water Board’s purview and jurisdiction have
been identified and will be mitigated to less-than-significant levels. Specifically,
significant impacts pertaining to wetland and aquatic habitat and water quality will be
mitigated to less-than-significant levels through implementation of mitigation measures
identified in the Mitigated Negative Declaration and the minimization measures and
compensatory mitigation identified above, all of which are required to be implemented
and reported on by this Order.

Water Quality Certification

The Clean Water Act CWA (33 U.S. Code [USC] 1251-1387) was enacted “to restore
and maintain the chemical, physical, and biological integrity of the Nation’s waters” (33
USC 1251(a)). CWA section 401 (33 USC 1341) requires every applicant for a federal
license or permit that may result in a discharge into navigable waters to provide the
licensing or permitting federal agency with certification that the project will be in
compliance with specified provisions of the CWA, including water quality standards
pursuant to CWA section 303 (33 USC 1313). CWA section 401 directs the agency
responsible for certification to prescribe effluent limitations and other limitations
necessary to ensure compliance with the CWA and with any other appropriate
requirement of state law. CWA section 401 further provides that state certification
conditions shall become conditions of any federal license or permit for the project.
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19.

20.

21.

Water Code sections 13263 and 13267

These discharges are also regulated under California Water Code (CWC) section
13263. CWC section 13263 requires the Water Board, after considering this matter at
a public hearing, to prescribe requirements as to the nature of the proposed discharge
within its area of jurisdiction. These requirements implement the Water Board's
relevant water quality control plans and policies and take into consideration the
beneficial uses to be protected, the water quality objectives reasonably required for
that purpose, other waste discharges, and the need to prevent nuisance

Technical reports required by this Order are required pursuant to CWC section 13267.
The reports required by this Order are necessary to evaluate and confirm impacts of
the Project to shore-line features and water quality have been first avoided, then
minimized, and lastly compensated for in accordance with the Dredge and Fill
Procedures and the Basin Plan. Specifically, the water quality monitoring is needed to
verify that the discharge plume does not violate water quality objectives for turbidity,
pH, and DO. The study to evaluate potential mining impacts on shell hash beaches is
needed to provide a better understanding of whether mining activities are impacting
water quality and beneficial uses provided by shell hash beaches along the San Mateo
shoreline. The burden, including costs, of providing these reports bears a reasonable
relationship to the need for the report and the benefits to be obtained, including
demonstrating compliance with this Order, the Dredge and Fill Procedures, Basin Plan,
State water quality objectives, and protection of beneficial uses.

Dredge and Fill Procedures

The Dredge and Fill Procedures includes a wetland definition and procedures for
submitting, reviewing, and approving applications for water quality certifications and
waste discharge requirements for dredge or fill activities. The Dredge and Fill
Procedures only allow authorization of dredge or fill activities after it has been
demonstrated that a sequence of actions has been taken to first avoid, then to
minimize, and lastly compensate for adverse impacts that cannot be practicably
avoided or minimized to waters of the state. As described above, the avoidance,
minimization, and compensatory mitigation measures included in this Order comply
with the Dredge and Fill Procedures.

San Francisco Bay Basin Water Quality Control Plan (Basin Plan)

CWOC section 13240 authorizes the Water Board to develop a Water Quality Control
Plan for the San Francisco Bay Basin (Basin Plan). The Basin Plan is the Water
Board’s master water quality control planning document and designates beneficial
uses and water quality objectives for waters of the State, including surface waters and
groundwater. It also includes implementation programs and policies to achieve those
objectives for all waters addressed through the plan. The Basin Plan was duly adopted
by the Water Board and approved by the State Water Resources Control Board, U.S.
EPA, and the Office of Administrative Law where required. Requirements in this Order
implement the Basin Plan.
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22.

The existing beneficial uses of South San Francisco Bay include: Industrial Service
Supply; Commercial and Sport Fishing; Shellfish Harvesting; Estuarine Habitat; Fish
Migration; Preservation of Rare and Endangered Species; Fish Spawning; Wildlife
Habitat; Water Contact Recreation; Noncontact Water Recreation; and Navigation.

Anti-Degradation Policy

Federal regulations at 40 C.F.R. section 131.12 require that state water quality
standards include an antidegradation policy consistent with the federal policy. The
State Water Resources Control Board established California’s antidegradation policy
through Resolution 68-16 (“Statement of Policy with Respect to Maintaining High
Quality of Waters in California”). It incorporates the federal antidegradation policy
where the federal policy applies under federal law and requires that whenever the
existing quality of water is better than the quality established in policies as of the date
on which such policies become effective, such existing high quality must be
maintained. Resolution 68-16 only allows change in the existing high quality if it has
been demonstrated to the Water Board that the change is consistent with maximum
benefit to the people of the state, will not unreasonably affect present and anticipated
beneficial uses of such water, and will not result in water quality less than that
prescribed in the policies. Resolution 68-16 further requires that discharges meet
WDRs that will result in the best practicable treatment or control of the discharge
necessary to assure that (a) pollution or nuisance will not occur and (b) the highest
water quality consistent with the maximum benefit to the people of the State will be
maintained. Permitted discharges must comply with both the federal and state
antidegradation policies.

This Order complies with the antidegradation provisions of 40 C.F.R. section 131.12
and State Water Board Resolution 68-16. It does not authorize lowering water quality
as compared to the existing baseline for turbidity. Turbidity in the Bay is highly
variable, both seasonally with storm events and daily with tidal cycles, but the existing
turbidity levels are the highest water quality since antidegradation policies became
effective. The Project will not lower turbidity water quality levels in the Bay. Any
impacts will be minor, short-term, and localized. To the extent these temporary minor
impacts are viewed as lowering water quality, they are consistent with the maximum
benefit to the people of the state because alternatives to the discharge will have
greater environmental impacts as discussed above. The permitted discharge will not
result in water quality less than that prescribed in policies and this Order requires the
best practicable treatment or control to assure no pollution or nuisance and the highest
water quality consistent with the maximum benefit of the people.

The Project will have no effect on DO in the Bay. The slurry pumped into the trommel
during oyster shell mining may be anoxic initially, but the rotating action of the trommel
will quickly aerate the water prior to its discharge back into the Bay.

Unlike the previous Order, this Order includes entrainment avoidance, minimization,
and compensatory mitigation measures as well as monitoring. It also includes

10
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23.

24.

receiving water limits and a special study. Therefore, it is anticipated that the effects of
oyster shell mining, as authorized by this Order, will have even less of an impact than
those discussed in the Mitigated Negative Declaration and will not degrade water
quality.

Public Notice

The Water Board notified Lind and interested parties of its intent to issue WDRs and
Certification for the Project and provided a 30-day public comment period during which
they could submit their written views and recommendations.

Public Hearing

The Water Board, in a public meeting, heard and considered all comments pertaining
to the WDRs and Certification for the Project.

IT IS HEREBY ORDERED that Lind, in order to meet the provisions contained in Division 7 of
the California Water Code and regulations adopted thereunder, shall comply with the following:

A. DISCHARGE PROHIBITIONS

1.

3.

The discharge of water, material, or wastes that is not otherwise authorized by the
Order is prohibited.

The discharge shall not cause a condition of pollution or nuisance as defined in Water
Code sections 13050(l) and (m), respectively.

No overflow or discharge is allowed outside of the Lease Area.

B. RECEIVING WATER LIMITATIONS

1.

The discharge of silt and water from Lind’s hopper barge shall not cause the following
conditions to exist in waters of the State:

a. Floating material, including solids, liquids, foams, and scum, in concentrations
that cause nuisance or adversely affect beneficial uses.

b. Oils, greases, waxes, or other materials in concentrations that result in a visible
film or coating on the surface of the water or on objects in the water, that cause
nuisance, or that otherwise adversely affect beneficial uses.

c. Bottom deposits or aquatic growths to the extent that such deposits or growths
cause nuisance or adversely affect beneficial uses.

d. Changes in turbidity that cause nuisance or adversely affect beneficial uses, or
increases from normal background light penetration or turbidity greater than 10
percent in areas where natural turbidity is greater than 50 nephelometric turbidity
units (NTUs), or above 55 NTUs in areas where natural turbidity is less than or
equal to 50 NTU.

11
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e. The discharge shall not cause waters of the State to exceed the following

receiving water limits as measured at 1,000 feet down current from the discharge
location:

Pollutants E Instantaneous? Limit

No more than 10 percent above background level
when ambient background turbidity is greater than 50

Turbidity E NTU, and no greater than 55 NTU when ambient
! background turbidity is less than or equal to 50 NTU.
___________________ _:______________________________________________.
bH E 6.5 - 8.5. The discharge shall not cause changes

! greater than 0.5 units.

Dissolved Oxygen E Minimum of 5.0 mg/L

C. PROVISIONS

1. Lind shall implement the following Avoidance, Minimization, and Compensatory
Mitigation Measures:

a.

Limit shell mining volume to 80,000 cy per year to minimize disturbance of
estuarine and special status species habitat.

Operate positive barrier fish screens to minimize entrainment of aquatic species.

Inspect positive barrier fish screens following each mining event to verify screen
integrity and remove impinged debris.

Lower drag head into the substrate, approximately 2 to 3 feet below the mud
surface, before the priming the pump and clearing the suction pipe to minimize
entrainment of aquatic species.

Limit priming and clearing of the drag to no more than 5 minutes.

Cease mining for 2 months between February 1 and June 30 each year to
minimize impacts to spawning and rearing habitat.

Discharge silt and water to the Bay through a subsurface pipe that is located
approximately 5 feet below the water surface to minimize the overflow plume in
the water column.

Limit mining to depths below photic zone to avoid impacting submerged aquatic
vegetation.

Limit shell mining discharge of silt and water to the Lease Area to minimize risk
to sensitive subtidal habitat located outside the Lease Area.

2 Instantaneous is the value of any single grab sample or the value transmitted by a sonde for the

parameter.

12
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j-  Limit shell mining area within the Lease Area to 1,170 acres (75 percent of the
Lease Area) per year.

k. Provide 3 percent of the oyster shells mined, up to 1,800 cy annually, to
shoreline restoration projects in San Francisco, San Mateo or Alameda counties.
Permittee will deliver shells to an upland offloading site, such as Port of Redwood
City, where it will be picked up and transported to the restoration projects.

I.  Purchase 0.2 acres of Covered Species credit at Liberty Island to compensate for
unavoidable impacts to special status species habitat. This credit was purchased
on October 8, 2019.

2. Observations
a. The following observations shall be recorded once every 24-hours during mining
episodes:

i. Location of shell dredge where mining begins and where mining ends,
recorded as longitude and latitude;

ii. Date and time when mining begins;
iii. Date and time when mining ends;

iv. Date and time when mining begins;

v. Date and time when mining ends; and

vi. Depth of water at time of mining (can be a range if location moves during the
day).

b. The following observations shall be recorded for each episode:
i. Volume of oyster shells mined in cubic yards;
ii. Processing site where oyster shells were off-loaded;
iii. Dredging depths (can be a range); and
iv. Total benthic surface area (in acres) disturbed.

3. Discharge and Receiving Water Monitoring

a. Definition of Terms

i. A grab sample is defined as an individual sample collected in a short period
of time not exceeding 15 minutes. Grab samples represent only the condition
that exists at the time the water is collected.

ii. An episode starts when the tugboat positions the shell dredge in place to
begin priming. An episode ends when the barge begins offloading at the
processing facility.

iii. Receiving waters refers to any surface or groundwater that actually receives
or potentially could receive discharges of sediment, water, or other waste
associated with oyster mining activities authorized by this Order. For
discharge episode monitoring, the receiving water is the San Francisco Bay.
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b.

e.

Discharge

D-1: Discharge samples shall be taken at the collection point shown in Figure 1.

 — -

Collection i !
Chute

Fiure 1: The collection point for D-1 is in the collection chute, which directs th
silt and water from the trommel into the discharge pipe below the deck.

Receiving Water

i. R-C: Samples shall be taken 1,000 feet up current from the shell dredge
discharge.

i. R-DS100: Samples shall be taken 100 feet down current from the shell
dredge discharge.

iii. R-DS500: Samples shall be taken 500 feet down current from the shell
dredge discharge.

iv. R-DS1000: Samples shall be taken 1,000 feet down current from the shell
dredge discharge.

The following observations shall be recorded when samples are collected:

i. Location of samples for R-C, R-DS100, R-DS500, and R-DS1000 recorded
as longitude and latitude in decimal degrees;

i. Date and time when samples were taken at D-1, R-C, R-DS100, R-DS500,
and R-DS1000; and

iii. Tide stage when samples were taken at R-C, R-DS100, R-DS500, and R-
DS1000.

All samples shall be taken from a depth between 3 and 5 feet below the water
surface

Sampling at D-1 must commence after the discharge commences.
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g. Sampling at R-C, R-DS100, R-DS500, and R-DS1000 must commence after the
discharge commences. R-C, R-DS100, R-DS500, and R-DS1000 must be taken
in this sequence and be completed within 2 hours of commencing.

h.

At least three water quality grab samples or meter measurements shall be taken

and recorded from each station. The results shall be averaged to assess spatial
and temporal variability.

i. Lind shall collect water samples according to the schedule in Table 1 below:

TABLE 1
SCHEDULE OF SAMPLING, MEASUREMENTS, AND ANALYSIS

Parameter

Flow Rate (gpd and total
gallons per episode

Dissolved Oxygen (mg/L)

Station

R-DS100
R-DS500
R-DS1000

R-DS100
R-DS500

R-DS1000
bommmmmmmmme o
R-C

R-DS-00
R-DS500
R-DS1000

ettt A e e e

Type of Sample

Calculation or flow meter
measurement

rab or meter
easurement

rab or meter
measurement

3 ®

()

Grab or meter
measurement

T
|
|
|
|
|
|
|
+
|
|
|
|
|
r
|
|
|
|
|
r
|
|
|
|
|
|
|
|
|
|
|
+
|
|
|
|
|
e R

' Grab or meter
| measurement

Grab or meter
measurement

|
|
|
|
|
|
|
+
|
|
|
|
|
|
|
|
|
|
|

Frequency of
Sampling and

' Analysis

+
|
|

_____________________ +

Daily during
discharge

Once per quarter

Once per quarter

Annual Reporting

Annual reports must include a transmittal letter and shall be signed by a principal
executive officer of Lind, or by a duly authorized representative of that person. The
transmittal letter shall contain the following certification: “I certify under penalty of law
that this document and all attachments are prepared under my direction or supervision
and that the information submitted is, to the best of my knowledge, true, accurate, and
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complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.”

Reports shall be submitted to rb2-dredgereports@waterboards.ca.gov.

Annual reports shall be submitted by January 31 each year for monitoring of mining
activities conducted the previous year. The reports shall be comprised of the following
information:

Tabular and graphical summaries of the monitoring data by location and date;
Total number of episodes performed;

Total number of hours mined;

Total acreage mined;

Percent of total lease area mined;

Acreage of areas mined more than once during the year;

@ » 0 o0 T oQ

Graphical portrayal (maps showing track lines) of the area mined more than once
during the year, including the longitude and latitude;

h. Graphical portrayal (maps showing episode boundary polygons) of the area
mined for each episode that year;

i. Map of the total area mined;
j. Total volume of oyster shells mined per episode;
k. Capacity of barge, in cubic yards, used in each episode;

I. Total volume of sediment and water discharged per episode;

m. Discussion of the compliance record and the corrective actions taken place or
planned which may be needed to bring Lind into full compliance with this permit;
and

n. Inthe 2022 and 2026 annual report, include a copy of the new bathymetric
survey. In the 2026 annual report, compare the bathymetric surveys completed in
2019, 2022, and 2026 to show changes over time.

5.  Notification of Seasonal Mining Curtailment

Each year, by January 31, Lind shall notify the Water Board of the months in which
mining will cease to minimize impacts to spawning and rearing habit.

6. Special Study to Evaluate Dredging Impacts on Shoreline Features

Lind shall organize and convene a three-person TAC that includes qualified experts in
San Francisco Bay nearshore sediment transport dynamics. This TAC may include
experts from the San Francisco Bay Regional Monitoring Program Sediment
Workgroups, local universities, research agencies such as the U.S. Geological Survey,
or other similarly qualified entities. The membership of the TAC is subject to approval
by the Executive Officer.

With assistance from the TAC, Lind shall develop a workplan for the special study to
answer the following management question: Does oyster shell harvesting affect shell
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transport and thus contribute to erosion of shell beaches and shoals in the South Bay
through interruption or loss in net sediment transport and sediment budgets that
maintain bars and beaches? The special study workplan shall be submitted for
Executive Officer approval within one year from adoption of this Order. At a minimum,
this work plan shall include sampling plans and study methods to support:

a. Characterization of the oyster shell deposit proposed for mining by Lind including
but not limited to the identification and relative quantities of shell types, relative
distribution of shell shapes, and bulk density of shells;

b. Characterization of the shell hash beaches and adjacent shoals from at least one
shell beach in Foster City and at least one shell beach at Outer Bair Island,
including but not limited to the identification and relative quantities of shell types,
relative distribution of shell shapes, and bulk density of shells; and

c. An analysis of the relationship between Lind’s mining activities and erosion of
shell hash beaches and shoals in the vicinity of the mining activity. The analysis
shall use empirical data collected as part of the study. In addition, the analysis
may include assessing mobility and transport of shells within the mining area
using a tracer study and/or by measuring wave energy, shear stress, storm
surge, and other important factors that can affect mobilization and transport of
shells shoreward. Lastly, the information collected for the analysis may be used
to determine the steps and feasibility of developing a mathematical shell
transport model.

The workplan shall also:

a. lIdentify experienced contractors to conduct the special study and

b. Include a schedule for completing the special study and submitting the final
report for the special study, which shall be submitted to the Executive Officer for
approval within four years of adoption of this Order.

7. Hazardous Material Control and Spill Prevention and Response Plan

Lind shall implement the Hazardous Material Control and Spill Response Plan detailed
in its report entitled “Project Description for Oyster Shell Mining within South San
Francisco Bay State Lands Commission Lease PRC 5534.1” and dated August 2020
to prevent and respond to accidental releases of hydraulic fluids, solvents, oils, and
other hazardous materials.

8.  Contingency and Corrective Action Reporting

A report to the Water Board case manager shall be made by telephone and email of
any accidental discharge or adverse condition immediately after it is discovered. An
adverse condition includes, but is not limited to, a violation or threatened violation of
the Provisions of this Order, a spill of petroleum products or toxic chemicals that meets
or exceeds applicable reportable quantities for hazardous materials, or other events
that could affect compliance. Dredging operations shall cease immediately whenever
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accidental discharges or adverse conditions are detected and operations shall not
resume until alternative methods of compliance are provided. A written report shall be
filed with the Water Board within fifteen days thereafter. This report shall contain the
following information:

a. A qualitative description of the discharge(s) and the circumstances leading to the
discharge(s), including date and time of discharge(s), weather conditions and tide
stage (flood, ebb, or slack):

b. A map showing the location(s) of discharge(s);
Approximate flow rate and estimated volume of the discharge(s);

Laboratory results if, based on the initial notification and nature of the accidental
discharge, the Water Board case manager requests sampling and analysis for
particular pollutants potentially discharged; and

e. Corrective measures underway or proposed.

Standard Provisions

9.

10.

Lind shall maintain a copy of this Order on the vessel so as to be available at all times
to all vessel personnel.

Lind shall permit the Water Board or its authorized representative, upon presentation
of identification:
a. Entry on-board any and all vessels and into offices where records are kept.

b. Access to copy any records required to be kept under the terms and conditions of
this Order.

c. Inspection of any treatment equipment, monitoring equipment, or monitoring
method required by this Order.

d. Sampling of any discharge or surface water covered by this Order.

Certification

11.

The Water Board hereby certifies that any discharge from the Project will comply with
the applicable provisions of Clean Water Act sections 301 (Effluent Limitations), 302
(Water Quality Related Effluent Limitations), 303 (Water Quality Standards and
Implementation Plans), 306 (National Standards of Performance), and 307 (Toxic and
Pretreatment Effluent Standards), and with other applicable requirements of State law.
Clean Water Act section 401 directs the agency responsible for certification to
prescribe effluent limitations and other limitations necessary to ensure compliance with
the Clean Water Act and with any other appropriate requirement of state law. Section
401 further provides that state certification conditions shall become conditions of any
federal license or permit for the Project. The conditions of this Order must be met to
ensure that the Project will comply with water quality standards, any applicable effluent
limitation, standard of performance, prohibition, effluent standard, or pretreatment
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standard required pursuant to the Clean Water Act sections listed above and to ensure
that the Project will comply with any other appropriate requirements of state law.

12. This Order applies to the Project as proposed in the application materials and
conditioned and approved in this Order. Failure to implement the Project as proposed,
conditioned, and approved is a violation of this Order. Violation or threatened violation
of the conditions of this Order is subject to remedies, including, but not limited to,
penalties or injunctive relief as provided under applicable State or federal law.

13. This Order action is subject to modification or revocation upon administrative or judicial
review, including review and amendment pursuant to CWC section 13330 and 23 CCR
section 3867. The Water Board may add to or modify the conditions of this Order, as
appropriate, to implement any new or revised water quality standards and
implementation plans adopted and approved pursuant to the Porter-Cologne Water
Quality Control Act or section 303 of the Clean Water Act or in response to new
information concerning the conditions of the Project.

14. This Order is not intended and shall not be construed to apply to any discharge from
any activity involving a hydroelectric facility requiring a Federal Energy Regulatory
Commission (FERC) license or an amendment to a FERC license unless the pertinent
certification application was filed pursuant to 23 CCR subsection 3855(b) and that
application specifically identified that a FERC license or amendment to a FERC license
for a hydroelectric facility was being sought.

15. Water Board Order No. 74-28 is hereby rescinded.

16. This Order expires on December 31, 2028, which coincides with the expiration of the
State Lands mineral extraction lease.

I, Thomas E. Mumley, Interim Executive Officer, do hereby certify that the foregoing is a full,
complete and correct copy of an Order adopted by the California Regional Water Quality Control

Board, San Francisco Bay Region, on April 13, 2022.

Thomas E. Mumley
Interim Executive Officer

Attachments:

Attachment A: Map — Lease Location

Attachment B: Map — Upland Processing Facilities

Attachment C: Alternatives Analysis

Attachment D: Summary of Letter Providing Supplemental Information to Alternatives Analysis
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Attachment A

Map of Oyster Shell Mining Location
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Attachment B

Map of Upland Oyster Shell Processing Locations

Héfnrin'gl i @
Sonoma Napa
101 = @) (1)
_Fairfield e (@)
(12)
(79) rﬁ] fE
Skaggs Isfand American BT\ (12)
Canynn 4 A
4 5 |
Tl San Pablo Bay National :
T 'ET) Wildlife Refuge 0 &)
i Va||EJq_ A Grizzly Island
A , SRR - Wildlife Ares
1 San Pablo Bay poh Benicla
ucas| oded i ’ |
Valley-Marinwood L Martine? : P.E.'Y Point.Pittsburg |
Santa.Venetia Pingle™ -~ : rAgtigeh . Dakdey
San Rafael El Sabrante Concord
% San Pablo ¥
[ptershed & [Centfield : Y & i
T . ) Pleasant Hill Clavton |
Larksplr S Richmond n Brartwaod
O ! | TENCerri ¥
3 Mill Valley El'Cerrito Walnut Creek ot __Discovery Bay
D £ == f, it Diablo: (4)
§ | -~ Lafayette & iE2
i I Berkeley :
Sausalita
% e Alam_a Chiftary Court
Oh | Emeryville Moraga N : Farebay
Golden Gate National o0 el o W Danville 0
Recreation Area f Oakland.__ . Los Vaqueros Watershed
. ; Gaoll Tassalara
San Francisco il Ll
] Alameda ) el
A | =
st L A @
San,Leandro o
i Ny, AT Dubline= Eﬁl -
; «CastroValley < R ;
[}aly. City | @ [ iVarmore
© | South'San H_.?yrward Pleasanton
“francisco ]
San'Bruno
Pacifica (1)
Millorae A2 Union City
State Game Refuge s} .San Mateo : A Fremont
5 250 | Bairsland Newark™,
(1) @"y San Carlos
(a2} A i
& |Redwood City,
m Mcl 04 :”Bay ) (&) East F‘:_.liol Alto




Lind Tug & Barge, Inc. — San Francisco Bay Oyster Shell Mining
Waste Discharge Requirements & Water Quality Order No. R2-2022-0015

Attachment C

Alternatives Analysis
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1. INTRODUCTION

This Section 404 Alternatives Analysis has been prepared to support the US Army Corps of
Engineers permitting for ongoing oyster shell mining in South San Francisco Bay by the project
proponent, Lind Tug and Barge, Inc. (LTB). LTB has submitted an application to the U.S. Army
Corps of Engineers requesting authorization to mine historic oyster shell from a California State
Lands Commission (CSLC) lease area in South San Francisco Bay located adjacent to the San
Mateo Bridge (Figure 1).

The level of analysis in a Section 404(b)(1) Alternatives Analysis should be “commensurate”
with the level of impact and the significance and complexity of the discharge activity (40 CFR
230.6(b)). The oyster shell mining at issue has been ongoing for approximately 100 years, yet
no significant adverse impacts have been specifically identified during that time or in the public
comments received to date. The State Lands Commission spent years analyzing the
environmental impacts of this project and found it appropriate to issue a Mitigated Negative
Declaration, finding that there are no significant impacts of the project with the mitigation
measures already in place.

The project applicant has evaluated potential alternatives to the Proposed Project equipment
and operations in the past and has implemented a number of refinements in an effort to
minimize and avoid environmental impacts. The most recent alternative actions implemented
included installation of state-of-the-art positive barrier fish screens that meet or exceed State
and Federal resource agency design criteria (implemented in 2017), and most recently,
modification to the suction pipe priming system to reduce and avoid the potential for fish and
macroinvertebrate entrainment during the priming and clearing phases of a shell mining event
(implemented in 2020).

Regardless, the applicant has committed to prepare a revised and updated 404(b)(1)
Alternatives Analysis to assist USACE in the permitting process. The qualitative Alternatives
Analysis considers a variety of potential alternatives based on factors such as source
availability, feasibility of harvest, transportation, nutrient value of the oyster shell as a dietary
supplement, and economics. This Alternatives Analysis presents technical information about
the Proposed Project and resulting actions and assesses potential alternatives to the Proposed
Project.

The Project description is provided in Section 2 and includes details of the equipment and
methods used in oyster shell mining. The Proposed Project also includes avoidance and
minimization measures (Best Management Practices — BMPs) described in Section 2.7 as part
of the Project description. Mining activities employ a variety of conservation measures designed
to avoid and minimize potential adverse effects to aquatic resources. The conservation
measures provide increased protection for all aquatic resources within the South San Francisco
Bay CSLC designated lease area including listed salmonids, green sturgeon and their critical
habitat, and longfin smelt, as well as the other species, and Essential Fish Habitat for managed
fish populations.



2. PROJECT DESCRIPTION
2.1 Description of Action

The US Army Corps of Engineers has received an application from Lind Tug and Barge for a
permit to conduct an oyster shell mining operation over the next 10 years within a designated
lease area located in South San Francisco Bay. As part of the permitting process the US Army
Corps of Engineers is evaluating potential environmental impacts and alternatives to the
Proposed Project.

2.2 Purpose and Need

The purpose of the Proposed Project is to continue harvesting relic oyster shell deposits as a
source of calcium carbonate for processing and commercial sale principally as a calcium and
nutrient food supplement for poultry and livestock diets, and as a pharmaceutical calcium
supplement. As an agricultural dietary supplement, oyster shell has unique physical and
chemical characteristics that make it superior to other calcium sources especially for poultry.
Oyster shell tablets are widely used as a high-quality dietary supplement and source of calcium
and nutrients (such as iron, copper, iodine, magnesium, etc.) by humans, and other commercial
beneficial uses. Pharmaceutical use of oyster shell calcium has a long history of acceptability
and benefit to humans as a dietary supplement and nutrient source due to its texture,
digestibility, and solubility. Calcium as a dietary supplement is an essential mineral for
maintaining teeth, bone density (osteoporosis), and proper enzyme activity. Although oyster
shell mined from San Francisco Bay has been used in the past for a variety of purposes,
including the manufacture of cement, oyster shell mined by LTB is currently used primarily as a
high-grade nutrient additive for poultry and livestock diets, and as a pharmaceutical calcium
supplement.

2.3 Oyster Shell Mining Location and Volume

Oyster shell mining occurs exclusively within the California State Lands Commission designated
lease area PRC 5534.1, located in South San Francisco Bay adjacent to the San Mateo Bridge
(Figure 1). The lease area is approximately 1,560 acres in size within a shallow (water depths
are typically 15 feet or less), open water subtidal area of the bay.

LTB is currently limited by the CSLC lease and other regulatory permits to annual harvest
volumes of 80,000 cubic yards. LTB proposes to continue to harvest oyster shells at or below



this limit for the remainder of the term of the CSLC lease (through 2028), then plans renewal of
the lease at that time.

San Francisco
Bay

San Francisco
International
Airport

San Mateo
Bridge

o 3 @
Figure 1. Oyster Shell Mining Vicinity Map

2.4 Opyster Shell Mining Methods and Equipment

LTB mines oyster shell deposits using a hydraulic suction dredge, which mines and washes the
shell, then places the shell into an adjacent hopper barge. A new shell dredge, custom designed
exclusively to harvest oyster shells from South San Francisco Bay, was placed into service by
LTB in 2013. This new shell dredge employs the same mining and washing methods as the
previous equipment, but with newer and more efficient equipment, which has been updated and
refined from 2013 until present.

The shell dredge harvests oyster shell using the "trailing suction method of trolling" (Figure 2). A
tugboat is used to push the shell dredge and shell hopper barge to the lease area, and to propel
the barges as mining occurs. Shell deposits are mined with a suction drag head buried typically
2-3 feet into the bottom substrate by slowing trolling over the deposits within the lease area
between 1-2 nautical miles per hour (knots).



Figure 2. Schematic diagram of “trailing suction trolling” method used by Lind
Tug and Barge while shell dredging.

During mining, a 12-inch diameter suction pipe equipped with a 24-inch x 32-inch drag head is
lowered to the bottom (water depths in the mining area typically range from 8-15 feet deep)
approximately 2-3 feet into the substrate (reducing potential entrainment of species). The
suction pipe is mounted on the side of the barge and raised and lowered by an electric winch.
The suction pipe is connected to the shell pump (12-inch diameter pumping approximately
6,000 gpm), which transports a shell, water, and silt slurry from the Bay bottom up to the barge.

The slurry contains approximately 50 percent shell, 45 percent water, and 5 percent silt; the
ratios vary depending on characteristics of the localized shell-sediment deposits. Most of the
water used to make the slurry is drawn through the interstices of the shell substrate itself;
however, a small 4-inch diameter line on top of the drag head enables water from above the
substrate to enter the drag head to facilitate formation of the slurry. To protect against entraining
any adult or juvenile fish or other organisms into the drag head through this line, a single
stationary positive barrier cylindrical fish screen is mounted on the suction pipe.

The slurry is pumped to the raised rear of a large rotating trommel screen for washing and
screening. In the trommel screen, additional water is added through spray bars. The additional
wash water is supplied from a wash pump (12-inch diameter pumping approximately 3,700
gpm) through an intake hose through the side of the barge. This intake is equipped with a pair of
stationary positive barrier cylindrical fish screens. As the trommel rotates, silt falls from the
shells, and the incidental water and silt are returned back to the Bay through a pipe extending
through the bottom of the shell dredge (approximately 5 feet underwater). Excess water, silt and
wash water released in this manner results in a localized temporary suspended sediment plume
during mining. The suspended sediment concentrations and areal extent of the plume vary
based on a number of factors including the quantity of silt and mud associated with a specific
shell deposit, tidal currents, and naturally occurring ambient suspended sediment concentration
within the South Bay in the area where mining occurs.



The washed shell is then conveyed to a hopper barge from the trommel using a 24-inch
conveyor belt. The barge is kept "trim" (level) at all times by moving the conveyor from side to
side, and by re-positioning the barge next to the shell dredge. Once the hopper barge is loaded,
the tugboat pushes the loaded barge and shell dredge to Mare Island in Vallejo, where the
dredge is moored between mining events. The loaded hopper barge is transported by tug to one
of two shell processing sites in Petaluma on the Petaluma River or Collinsville (along
Montezuma Slough upstream of Suisun Bay), operated by an affiliate of LTB, Lind Marine
Incorporated (LMI). At the offload site, a hydraulic excavator is used to scoop the shell from the
hopper barge to a conveyor system that stockpile the shell for processing at the processing
facility. The processed shell is bagged or loaded into bulk trucks for distribution to accommodate
market demand for the shell product in California and the western U.S.

2.5 Temporal Distribution and Duration of Mining Episodes

Shell mining activity may occur at any time of the day, depending on tides, currents, winds,
weather, the size of the hopper barge being loaded, intermittent delays/breakdowns, transit
times to the lease, etc. Transit time between the lease area and one of the two land-based
facilities (Petaluma or Collinsville) is approximately 8 hours (empty barge) to 12 hours (loaded
barge) one way depending on the onshore facility used. It takes 6 hours to over 24 hours to fill a
barge depending on the size of the barge, and 6-8 hours to offload at the delivery site. Product
demand dictates the frequency and number of mining events that occur. Limited land-based
storage of mined shell product and demand dictate the mining event frequency.

Use of new, more efficient equipment and larger volume barges has resulted in significantly
fewer mining events needed to meet demand, even though the duration of individual events has
increased. For example, the estimated number of mining events required to mine 80,000 cy of
shell is as follows: the historical dredge South Bay operations required approximately 91 mining
events over 910 hours annually; new mining equipment and barge configurations require only
about 28 mining events over an estimated 409 hours to mine the maximum annual volumes.
These reductions in time and number of mining events result in fewer local temporal
disturbances, and significantly lower fuel consumption and associated air emissions associated
with vessel transit and mining compared to the historic operations.

2.6 Mining Volumes and Seasonal Distribution

The amount and seasonal timing of mining volumes are largely dictated by demand for shell
product; seasonality has very little influence, as the majority of the product is used for
agricultural feed supplement. Mining volumes may also be indirectly limited by the maximum
cubic yardage allowed under the respective lease and permits. The current annual permitted
volume of shell that can be harvested from the shell lease is 80,000 cy (40,000 tons). Table 1
shows the actual annual volumes of shell mined by LTB from 2006-2019.

Replacement of the prior oyster shell mining equipment with new, specifically designed and
more efficient equipment has resulted in a substantial improvement in mining efficiency and an
associated reduction in environmental impacts (e.g., reduction in GHG and other air quality



emissions). Table 2 shows a summary of the number of mining events per year over the period
from 2006 through 2017. Between 2006 and 2016 the number of mining events ranged from 31
to 68 events per year. With implementation of the new mining equipment the number of mining
events was reduced to 13 to 18 events per year in 2017-2019. Mining during the proposed 10-
year period of the USACE permit would be conducted using the new more efficient mining
equipment.

For future events, LTB proposes to alter the seasonal distribution of mining episodes to avoid
sensitive spawning periods for longfin smelt and the presence of their larvae in the mining area
by ceasing mining for two full months during a period between February and June of each year.
LTB will cease mining activity in these months to prevent the larval life stage of these species of
concern within the South Bay from being entrained through mining activity. The actual two-
month curtailment period will be selected each year by January 31 through notice to the
California Department of Fish and Wildlife (CDFW). Mining would be spread throughout the
remaining months, with periods of inventory buildup and recovery if required to maintain
appropriate shell supply.

Table 1. Actual Shell Mining Volumes — 2006-2019.

YEAR TONS MINED CUBIC YARDS MINED
2006 32,771 65,542
2007 31,809 63,618
2008 29,916 59,832
2009 27,758 55,516
2010 33,108 66,216
2011 31,255 62,510
2012 33,196 66,392
2013 36,017 72,034
2014 32,394 64,788
2015 29,509 59,018
2016 30,838 61,676
2017 26,120 52,240
2018 24,115 48,230
2019 22,485 44,970
Average 30,092 60,184




Table 2. Number of oyster shell mining events per year (2006-2017)

YEAR # OF MINING
EPISODES
2006 67
2007 61
2008 59
2009 54
2010 61
2011 59
2012 68
2013 64
2014 50
2015 31
2016 34
2017 18
2018 16
2019 13

2.7 Avoidance and Minimization Measures

As part of LTB’s participation in the CSLC CEQA process and Mitigated Negative Declaration
(MND; CSLC 2018), and the issuance of an Incidental Take Permit by CDFW, a number of
protective measures (avoidance, minimization, and mitigation) were proposed by LTB or
adopted through the permitting and CEQA processes. Measures included are outlined below.

2.71  Turbidity Reduction During Mining

The oyster harvesting barge was custom designed by LTB to include a subsurface return
(located approximately 5 feet below the surface) of the overflow material to increase dispersal of
the “overflow plume”. As part of ongoing activities, LTB reviews information being developed by
the marine mining industry and other investigators on modifications to marine mining equipment
and techniques designed to minimize the potential effects of overflow plume exposure on listed
fish, macroinvertebrates, birds, mammals, and the visual aesthetics of the plume.

2.7.2 Limited Volume per Year

The CSLC lease and State and Federal permits regulate the annual volume of shell that can be
harvested from the lease area. These limits serve to reduce the potential risk of adverse effects
of oyster shell mining on subtidal habitat and aquatic resources.

The maximum allowable oyster shell volume that would be permitted to be harvested by LTB
during the permit period would be 80,000 cy per year.



2.7.3 Water Depth Limitation to Avoid Sensitive Habitat

Within the region of the South Bay lease area, oyster shell mining occurs in open water subtidal
areas. The lease area is located in the central part of the South Bay (Figure 1) and is not
located near shallow water shoreline areas. Mining occurs at depths below the photic zone in
the South Bay and therefore potential impacts to eel grass beds and other sensitive habitat
areas are avoided.

2.7.4 Limited Mining (Lease) Areas

As shown in Figures 1, oyster shell mining is restricted to the specific lease area designated by
CSLC in the South Bay. Mining is not permitted outside of the lease area. Limiting the mining
area to a specific location within the South Bay avoids potential mining in sensitive habitats
(e.g., eel grass beds, etc.) and concentrates mining in limited areas thereby reducing benthic
disturbance and other potential effects of mining in the majority of subtidal habitats within the
South Bay. This lease area, and specific locations within the lease area where oyster shell
deposits occur and mining activity is most frequent, are characterized by water depths of 7 to 20
feet with young bay mud deposits overlaying historic oyster shell deposits. The lease area, as
with the entire South Bay, typically experiences high levels of turbidity and suspended sediment
concentrations associated with relatively shallow water depths, fine substrate, and wind and
tidal current sediment resuspension.

2.7.5 Hazardous Material Control and Spill Prevention and Response Plan

LTB utilizes a written “Hazardous Material Control and Spill Prevention and Response Plan”,
which includes measures to prevent and control hazardous materials spills, and training for
personnel. Required cleanup equipment is available to the tugboat and mining crew. LTB’s oll
spill response and emergency procedures include the following steps as a minimum:

e Stop the product flow;

e Warn personnel;

e Shut off ignition sources;

e Contain / Control the spill;

e Notify company environmental officer;

o Notify company emergency response contractor, the US Coast Guard, the
California Office of Emergency Services, and the US EPA,;

o Notify other agencies as required and as appropriate;

e If needed, mobilize an appropriate response, including salvage and recovery-
cleanup operations; and

e Consult and study the detailed contingency information concerned with spill
response and the spill action plan (assessment, response options, containment,
recovery, cleanup and decontamination).



Licensed and accredited fuel jobbers approved by both CDFW and the U.S. Coast Guard
conduct all the marine fueling. The jobber handles all aspects of refueling including flag boats,
oil booms and warning signals. The fueling is conducted under the supervision of the jobber.

Marine contractors at their permitted facilities accomplish all major maintenance. Personnel
trained in the care of marine equipment conduct minor and routine maintenance at the LTB/Lind
Marine offloading facilities.

2.7.6 Limit Pumping Depths

By keeping the drag head in contact with the bottom during pumping, the risk of fish entrainment
through the drag head is virtually eliminated. In order to minimize potential entrainment of fish,
especially pelagic species including steelhead, Chinook salmon and longfin smelt LTB
previously limited pumping for priming or clearing of the suction pipe to when the end of the pipe
was within less than 3 feet off of the bottom. As part of these previous standard operating
procedures, LTB had committed not only to keeping the suction pipe within less than 3 feet off
of the bottom, but also to limiting the time the pump operated while the drag head was off the
bottom to no more than 5 minutes during each mining event in the South Bay lease area.
Through recent consultation with the operating staff and pumping engineers, LTB has
completed system modifications to allow priming and clearing of the shell slurry pumping system
with water injected into the suction pipe from the wash pump system, which draws all of its
water through a positive barrier fish screen. This allows all priming and clearing of the shell
suction pump to occur when the drag head is in contact with the bottom substrate, thereby
completely excluding juvenile and adult steelhead, Chinook salmon, green sturgeon, longfin
smelt, and other species from the suction pipe and avoiding the risk or entrainment losses.

2.7.7 Limit Pump Priming/Clearing Time

In order to further minimize potential entrainment of fish, LTB had previously limited the time the
pumps are operated while the drag head is off the bottom to no longer than 5 minutes per
mining episode. As described in the previous section, system modifications have been
completed that allow the pumps to be primed and cleared while the drag head is in contact with
the bottom substrate. All oyster shell mining starting in October 2020 is conducted using the
newly modified priming and clearing system. Therefore, LTB will limit pump priming and
clearing to only when the drag head is in contact with the bottom substrate.

2.7.8 Installation of Positive Barrier Fish Screens

The suction pipe of the LTB barge is equipped with a small opening on the top of the drag head
that pulls water into the suction pipe to help create the shell-water slurry when the drag head is
buried in the substrate. This vent entrains water, and would potentially entrain fish and
macroinvertebrates, into the suction pipe. In addition to the shell suction drag head, an
additional wash water pump draws water from directly beneath the bottom of the shell dredge
hull, for the shell washing process. Concern has been expressed regarding the potential
entrainment of fish, including longfin smelt, steelhead, juvenile Chinook salmon, and green



sturgeon as well as other species, during shell mining. In an effort to reduce and avoid the
potential risk of fish entrainment, LTB has installed positive barrier fish screens designed by
Intake Screens, Inc. (ISI) and approved by CDFW for the drag head vent, and on the intake of
the wash water pump that effectively exclude juvenile and adult fish from entrainment during
shell mining. The design of the fish screens was based on a variety of factors that include
guidance from the CDFW, NMFS, and USFWS on fish screen design criteria (e.g., approach
velocity of 0.2 ft/sec, 1.75 mm intake screen mesh opening, etc.) as well as specific
requirements related to the equipment used in shell mining. The fish screens are constructed
using stainless steel to avoid rust and corrosion and to facilitate long-term reliable integrity of
the screens. As required by the CDFW Incidental Take Permit (ITP) for longfin smelt, the fish
screens are to be in place during all mining events and are inspected for damage and impinged
species and debris following each mining event.

LTB has completed modifying the shell wash system: starting in October 2020 only screened
water from the wash system is injected into the suction pipe to prime the pump at the beginning
of a mining event and clear the pipe at the end of a mining event, while maintaining contact
between the suction head and bottom. This additional modification to the mining equipment is
expected to eliminate the risk of entrainment of larger juvenile and adult fish (larger than
approximately 15 mm long), however fish eggs and larvae less than 15 mm long may still be
entrained through the 1.75 mm intake screen mesh.

2.7.9 Seasonal Curtailment of Mining Activities

Eggs and larval stages of longfin smelt, herring, anchovy, and other species may be present in
the mining area during the late winter and early spring and could remain vulnerable to
entrainment through the mesh of the fish screen. To reduce and avoid entrainment risk for larval
stages of species into the fish screens, LTB will curtail all oyster shell mining activity during a
two-month period between February and June of each calendar year. LTB will notify CDFW
each year of the selected two-month curtailment period for that year. This two-month curtailment
avoids larval life stage of protected or other aquatic species present in the South Bay from being
entrained through the drag head or the wash water intake during these months.

LTB will also curtail oyster shell mining when notified by CDFW that Pacific herring have
spawned and eggs are incubating in the vicinity of the lease area.

2.7.10 Purchase of Covered Species Credits to Fully Mitigate Incidental Take

Based on results of the analysis of oyster shell mining by LTB in the South Bay, and in an
abundance of caution that potential effects were fully mitigated, it was concluded that potential
incidental take could occur. The highest risk for take was associated with the risk of
entrainment into the suction pipe during short periods when the pipe is not in contact with the
substrate associated with pump priming and clearing. LTB has installed and operates positive
barrier fish screens that substantially reduce and minimize entrainment of juvenile and adult fish
during oyster shell mining.



Modification to the mining equipment to allow priming of the pump and clearing of the suction
pipe while the suction head is in contact with the bottom will serve to eliminate the risk of
entrainment of protected fish species and other species with the exception of the egg and early
larval life stages. To fully mitigate incidental take of California Endangered Species Act (CESA)
protected larval longfin smelt, LTB has implemented the conservation measures identified
above, as well as purchased shallow water mitigation habitat within the estuary that would
provide habitat for longfin smelt to therefore fully mitigate all take.

LTB has completed purchase of 0.2 acres of Covered Species credits at Liberty Island for
longfin smelt.

2.7.11 Provide Shell to Habitat Restoration Projects

To provide mitigation for potential impacts to fisheries habitat in the oyster shell mining lease
area from benthic disturbance and other factors, LTB is proposing to provide a portion of the
oyster shell mined each year for various projects to enhance physical habitat restoration within
the South Bay (see Appendix A). For the South Bay projects, LTB proposes to mine, deliver
and offload the shell material to a site in the Port of Redwood City, where the restoration project
owners would pick up the material and deliver it by truck to the restoration project sites. The
quantity of oyster shell provided for habitat enhancement is proposed to be a percentage of the
total shell actually mined annually over the duration of the permit. LTB is proposing to provide
3% of the annual total shell mined for habitat restoration projects, up to an annual maximum of
1,800 c.y.. In no event would the total annual shell mining volumes exceed the annual permit
limit, INCLUDING any shell provided for restoration projects.

2.7.12 Replacement of Diesel Pump Engines with Electric Motors

LTB has replaced the diesel engines previously used to power the shell dredge and wash water
pumps with electric motors, which are powered by a single Tier 4 diesel generator, contributing
to a significant reduction in air emissions associated with mining activity.

2.7.13 Periodic Bathymetric Surveys

LTB will conduct periodic bathymetric surveys to assess current and future bathymetric
conditions within the shell mining lease area. Three surveys are proposed to be conducted over
the 10-year CSLC lease period to help evaluate potential trends and impacts with regard to
South Bay bathymetry. LTB has also agreed to conduct an assessment of relic oyster shell
resources in the subtidal region of South Bay CSLC lease area and the relative changes in shell
deposits and water depths within the lease as a result of oyster shell mining.

2.7.14 Water Quality Wash Water Plume Study

LTB will collaborate with the SFRWQCB to design, fund, conduct and report results of a plume
water quality monitoring study as part of updating the permitting under the Water Board.



2.7.15 Vessel Traffic Notification

LTB contacts US Coast Guard District 11 San Francisco Bay Vessel Traffic Control to notify
them of transit and mining activities inbound and outbound to and from the lease area in the
South Bay and transiting to Mare Island or the offloading facilities, to avoid conflicts with other
marine traffic and uses.

3. AFFECTED ENVIRONMENT

This section presents baseline information necessary for consideration of the Proposed Project
and alternatives and describes the aquatic resources that would be affected by the alternatives,
as well as environmental components that would affect the alternatives if they were to be
implemented. The effects of the Alternatives on the environment are discussed in Section 4.

3.1 Aquatic Habitats

San Francisco Bay provides habitat to a diverse assemblage of marine and estuarine organisms
(Hanson et al. 2004). The biological environment is a complex community of plants and animals
inhabiting the saltwater, estuarine (brackish-water), and freshwater habitats within the Bay-Delta
estuary. The Bay-Delta is a complex estuarine ecosystem, a transition zone between inland
sources of freshwater and saltwater from the ocean. Along the salinity gradient extending from
the Golden Gate upstream into the Delta, the species composition of the aquatic community
changes dramatically, although the basic functional relationships among organisms (e.g.,
predator-prey, etc.) remain similar throughout the system.

The primary energy input to the system is solar radiation, which is used, along with nutrients, by
the primary producers (phytoplankton are a food resource for many zooplankton as well as
some larval and adult fish; vascular plants and macroalgae are also important primary
producers) to convert inorganic carbon and nutrients to organic matter through photosynthesis.
Zooplankton (e.g., copepods, cladocerans, mysid shrimp) prey on the phytoplankton. The
vascular plants and macroalgae are grazed on and also produce detritus, which is decomposed
by microbes and consumed by detritivores (e.g., polychaete worms, amphipods, cladocerans,
and a diverse group of other fish and macroinvertebrates). The primary consumers are in turn
preyed upon by secondary consumers, consisting mainly of a variety of invertebrates
(polychaete worms, snails, copepods, mysid shrimp, bay shrimp, and crabs) and fishes (green
and white sturgeon, delta and longfin smelt, northern anchovy, Pacific herring, topsmelt, white
croaker, flatfish, gobies, sculpin, shad, juvenile Chinook salmon, and a variety of other resident
and migratory fish species). These in turn are preyed on by top consumers, such as fish
(striped bass, largemouth bass, catfish, sturgeon, halibut, sharks, and rays), marine mammals,
birds, and man. The role of a species in the food web may be different at different life stages, or
it may utilize various levels of the food web simultaneously.

Fish species may utilize the South Bay, and potentially the oyster shell mining area, for any or
all of their life history stages. They may have planktonic, epibenthic (demersal), and pelagic
(open water) life histories. The majority of fish species inhabiting the estuary have planktonic



larval stages; as plankton they feed on zooplankton and in some cases phytoplankton. Many of
these species forage on plankton during the larval and early juvenile life stages, and then as
juveniles and adults become more selective predators and feed on large invertebrates and fish.
Demersal fish such as sturgeon, flatfish, gobies, sculpin, and croaker, are planktivorous as
larvae but begin to feed on epibenthic invertebrates and fish as juveniles. Many smaller fish
including smelt, silversides, northern anchovy and Pacific herring are planktivorous throughout
their lives.

Some estuarine fish do not rely on plankton as a major food source at any life stage. The live-
bearing surfperch, for example, predominantly feed on epibenthic invertebrates, such as
mollusks, crustaceans, and polychaetes throughout their life. Sharks and some skates and rays
feed on benthic and epibenthic invertebrates by shoveling through the substrate, and also feed
on fish and large invertebrates in the water column. Many freshwater fish prey primarily on
benthic and drifting insect larvae and crustaceans, because zooplankton abundance is low in
the swifter flowing freshwater sloughs and rivers.

The abundance and species composition of fish inhabiting the South Bay vary in response to
salinity gradients (Baxter et al. 1999). The most abundant taxa inhabiting the high-salinity areas
of the South Bay include the schooling pelagic forage fish such as northern anchovy, Pacific
herring, topsmelt, jacksmelt, and true smelt (whitebait, surf smelt, and night smelt). Other
members of the San Francisco Bay fish community include flatfish, rockfish, surfperch, gobies,
and sharks. In the low-salinity areas of Suisun Bay and the western Delta the most abundant
taxa include striped bass, prickly sculpin, Pacific staghorn sculpin, threadfin shad, yellowfin
goby, and starry flounder. Anadromous fish species such as Chinook salmon, steelhead,
American shad, striped bass, and sturgeon utilize the entire estuarine system as a migration
corridor and foraging habitat.

Factors affecting the abundance and geographic distribution of fish within the South Bay include
tidal water velocities, substrate, salinity gradients, water temperature, and food availability.
Many of the fish that inhabit the estuary reside in coastal marine waters, entering the estuary on
a seasonal basis for foraging or reproduction. The seasonal cycles of fish abundance vary in
response to migration patterns, reproductive cycles, foraging patterns, and environmental
conditions occurring both within the estuary and coastal marine waters.

The aquatic habitats of the South Bay are characteristic of marine inshore environments. These
habitats include intertidal and subtidal zones, as well as offshore open water subtidal areas.

3.11 Intertidal Zone

The intertidal zone comprises that area along the margin of the South Bay that is submerged at
high tide and exposed at the lowest tide. Shoreline development within many areas along the
margins of the South Bay have extensively influenced intertidal habitat. Concrete rubble, riprap,
shoreline stabilization materials, and pilings and wharves are common in many areas. The
intertidal zone is primarily composed of sand and mud substrate (mudflats) in areas where low
current velocities and low or reduced turbulence occur with coarser sand and gravel substrate



within the intertidal areas characterized by higher current velocities and increased turbulence.
Mud and sand substrate within the intertidal zone provide habitat for benthic organisms,
particularly polychaete worms, crustaceans such as amphipods, and clams. Rocky substrate
and large outcroppings, including pilings and riprap, provide areas for attachment of sessile
organisms such as barnacles, mussels, and algae. Various species of shore crabs also inhabit
intertidal rocky areas. Fish commonly associated with intertidal areas include sculpin,
surfperch, gobies, topsmelt, and flatfish. In the South Bay, Pacific herring spawn in intertidal
and shallow subtidal habitats having hard substrate.

3.1.2 Subtidal Zone

The subtidal zone extends offshore from the lowest area exposed by the tide (MLLW). In this
zone, water currents, water depth, and texture of the substrate are important factors influencing
the species composition, abundance, and distribution of benthic infauna and bottom dwellers.
Benthic infauna and epibenthic invertebrates inhabiting the subtidal zone include polychaete
worms, crustaceans, clams, and mussels. Polychaete worms are generally the most diverse
taxa, with amphipods the dominant crustacean, and several species of clams widely distributed
within South Bay subtidal habitat. Bay shrimp, represented by the genus Crangon, is a common
macroinvertebrate occupying the subtidal zone. The subtidal zone also provides habitat for a
variety of fish. Some of the more common fish found in subtidal areas include surfperch,
flounder, sole, California halibut, Pacific herring, northern anchovy, striped bass, topsmelt,
sculpin, sharks, and rays. Around many of the areas of the South Bay, and especially in the
Oakland Estuary, the waterfront consists of wharfs and pilings. Wharfs provide shade and
shelter to fish and bottom-dwelling invertebrates, and untreated pilings provide additional cover
and habitat for mussels, barnacles, hydroids, crabs, amphipods, and borrowing worms. These
organisms provide an additional food source for resident fish including surfperch and flatfish.

3.1.3 Open water (Pelagic) and Deep Subtidal Zone

The offshore open waters and deep subtidal habitat begins at a depth of about 15-20 feet,
reflecting differences in light penetration and other variables. A variety of planktonic and free-
swimming organisms utilize this habitat. Plankton consist of phytoplankton (plants),
zooplankton (typical small invertebrates that float or drift passively with the prevailing current),
and ichthyoplankton (fish eggs and larvae). Actively swimming organisms (nekton) include
juvenile and adult fish, crustaceans such as bay shrimp and crabs, and marine mammals.
Macroinvertebrates that inhabit the deep-water areas of the South Bay include several species
of bay shrimp, juvenile Dungeness crab, and several other crab species. The open water areas
of South San Francisco Bay provide habitat for a variety of marine and anadromous fish
species. Fish inhabiting the deep-water pelagic habitat include northern anchovy, Pacific
herring, Chinook salmon, steelhead, green and white sturgeon, and other migratory fish, several
species of flatfish including California halibut, surfperch, and striped bass. Water depth, current
velocity, salinity, temperature, and substrate are important factors affecting habitat use within
the deep-water areas of the South Bay by fish and macroinvertebrates.



4. ALTERNATIVES TO THE PROPOSED ACTION

The NEPA implementing regulations (40 CFR § 1502.14) and US Environmental Protection
Agency 404(b)(1) Alternatives Analysis Guidelines provide guidance on the consideration of
alternatives to a federal proposed action and require rigorous exploration and objective
evaluation of all reasonable alternatives. Each alternative must be feasible and reasonable in
accordance with the President’s Council on Environmental Quality (CEQ) regulations (40 CFR
§§ 1500-1508). This section describes the range of potential actions (alternatives) determined
reasonable with respect to achieving the stated project purpose and need, or which have been
suggested for study by commenters, as well as alternatives eliminated from detailed study.

The US Army Corps of Engineers will assess the environmental impacts of the project in
accordance with the requirements of the National Environmental Policy Act of 1969 (42 U.S.C.
§§4321-4347), the Council on Environmental Quality's Regulations at 40 C.F.R. Parts 1500-
1508, and USACE Regulations at 33 C.F.R. Part 325. The final NEPA analysis will normally
address the direct, indirect, and cumulative impacts that result from regulated activities within
the jurisdiction of the USACE.

This section specifically analyzes alternatives to the Proposed Project to consider their
consistency with the basic project purpose; the impacts to jurisdictional waters; other
environmental impacts; and cost, logistical, and technological considerations. NEPA allows the
elimination of alternatives that are not reasonable or feasible or do not meet the purpose and
need of the project. For the purposes of NEPA, reasonable means those alternatives which
may be feasibly carried out based on technical, economic, environmental, and other factors.
After comparing and weighing the benefits and impacts of all of the feasible alternatives, the
analysis concludes that the Proposed Project Alternative is the practicable alternative that
would have the least impact to aquatic resources without having other significant environmental
impacts and fulfilling the proposed Project purpose and need.

This section evaluates the potential alternatives to ensure that they would fulfill the Proposed
Project purpose and need.

4.1 Alternatives Analysis Approach

Guidelines for conducting an alternatives analysis require that the practicability of any
alternative be evaluated on the basis of whether the alternative is capable of being implemented
and achieving the overall project purpose. The range of alternatives to be reviewed cannot be
so broad as to make the analysis unmanageable, or so narrow as to effectively preclude
potentially practicable alternatives.

Several alternatives were considered for analysis. These alternatives were analyzed in order to
answer the following fundamental questions:

o Whether there are practicable alternatives that are technically and economically feasible
and satisfy the primary purpose and needs of the project



o Whether there are practicable alternatives consistent with the basic project purpose that
would result in fewer impacts to waters of the U.S. in the Project Area, and

o Whether there are practicable alternatives consistent with the basic project purpose that
would result in an avoidance or reduction of other environmentally adverse effects.

The project team examined several alternatives. The purpose of these examinations was to
determine if an alternative was technically and economically feasible and could attain the overall
project purpose while causing fewer impacts to aquatic resources than the Proposed Project
design, as well as avoiding other significant adverse environmental consequences. The
baseline for use in this comparison of potential alternatives, as described above in Section 2, is
the Proposed Project which includes avoidance, minimization, and conservation measures
identified by LTB through previous oyster shell mining, discussions with State and Federal
resource and permitting agencies, comments from the public, and input through the CSLC
(2018) CEQA environmental review process (see Section 2.7).

Pertinent to the analysis of most of the alternatives is a summary of LTB’s oyster shell market
area. As previously described, the primary use of shell is as high-grade nutrient additive for
poultry and livestock diets, and as a pharmaceutical calcium supplement. LTB’s primary market
area is northern California; although processed oyster shell products have been shipped as far
as the East Coast, over 70% are utilized in California (with the vast majority used in central and
northern California), and over 90% are utilized in the western Pacific states and western
Canada.

STATE / AREA % OF TOTAL MARKET
California 71.7%
Canada 11.7%
Oregon 7.9%
Washington 1.0%

SOURCE: Lind Analysis of Sales by Location, 2020

A total of 6 alternatives were examined. The alternatives included:

1) No Project (including resulting alternatives)
2) Alternative In-Bay Mining Locations

3) Long-Term Strategy (LTMS) Management Plan Conformance (Seasonal Work
Windows)

4) Clamshell Dredge Mining

5) Reduced Project Annual Mining Volume

6) On-shore Oyster Shell Washing



The following discussion considers and evaluates each alternative in terms of its a) consistency
with the Proposed Project purpose and need as described in the permit application (Section
2.2); b) potential impacts to the environment including aquatic habitat in South San Francisco
Bay and Bay Area air quality; and c) cost, logistic, and technological considerations. If an
alternative is considered substantially inconsistent with the project purpose and need, no further
evaluation was considered.

4.2 Alternative 1: No Project

Under the No Project Alternative, it is assumed that the demand for sources of calcium
carbonate as a dietary supplement, and for other uses, would be tried to be met either by
sources other than oyster shell, or would be imported from more distant locations, or by some
combination of these alternatives. Alternate sources could include mined limestone (quarries,
etc,), shell from oyster aquaculture, or shell imported from distant locations. These alternate
sources are examined further below.

Under the No Project Alternative, oyster shell mining in South San Francisco Bay would be
curtailed resulting in economic impacts to LTB and stranding of equipment and crew currently
mining oyster shell from South Bay as well as processing facilities in Petaluma and Collinsville.
There would be a loss of direct employment of those workers who operate and maintain the tug
and barge fleet. While significant to the employer, this number of workers is small relative to the
work force in the San Francisco Bay Area.

The No Project Alternative would result in the cessation of oyster shell mining from the South
Bay. Therefore, the direct biological impacts such as benthic disturbance, and temporary
changes in water quality in the South Bay associated with the oyster shell mining overflow
plume that would occur under the Proposed Project would not occur under the No Project
Alternative.

As introduced prior, the No Project Alternative would require the demand for sources of calcium
as a dietary supplement to be met by alternative sources. Alternative sources examined by the
analysis of the No Project Alternative include the following:

1) Import of oyster shell from other sources or outside the Bay Area;

2) Utilization of mined limestone, either from the Bay Area or beyond, as an
alternate source of dietary calcium supplement.

4.2.1 Import of Oyster Shell from Outside the Bay Area

This alternative would involve importation of oyster shell from sources outside the Bay Area.
Material would be imported by ocean barge or ship, or overland by transport truck or rail. LTB
does not own or operate oyster production facilities. Oyster shell would need to be purchased
from outside sources and imported to the existing processing facilities prior to distribution to
meet market demand within LTB’s market area of California and western states. This
arrangement could utilize existing LTB offloading and processing facilities, resulting in some



retention of employment. Calcium derived from oyster shell has been found to be a superior
nutrient and mineral source when compared to inorganic limestone and other sources
(discussed in further detail below).

LTB’s San Francisco Bay operations are the only source of oyster shells mined commercially in
California. LTB has examined the potential to use oyster shell from commercial oyster
producers within the Pacific Northwest and elsewhere as an alternative source of oyster shell to
mining within the South Bay. These examinations have shown that the quantities of oyster shell
available from commercial oyster producers are not adequate to meet the existing or future
market demand. Commercial oyster aquaculturists typically use the shell of oysters they have
produced as a renewable substrate for settling and cultivating oyster larvae, rather than as a
calcium supply for dietary supplementation. There is not adequate excess oyster shell
available to import to substitute for LTB’s existing shell mining operations.

The purchase of oyster shell from outside locations and transporting to the Bay Area processing
facilities would (1) dramatically increase costs, (2) increase air quality emissions associated with
increased long-haul transportation, more than offsetting the air quality emissions of the
Proposed Project, and (3) is not feasible as quantities of oyster shell from commercial
aquaculture operations in California and the Pacific Northwest are not available to meet current
and future market demand.

4.2.2 Utilization of Mined Limestone as an Alternative Source

Utilization of mined limestone as an alternate source of dietary calcium supplement could
involve either purchasing and importing limestone from existing limestone quarries for
processing and distribution to the agricultural industry, or as LTB does not own or operate
limestone operations, developing a limestone quarry in the Bay Area to replace oyster shell
mining.

There are no existing limestone quarries near the Bay Area which produce the quality of
limestone (calcium content) required to be used as a feed supplement. The nearest limestone
mine, the Permanente Quarry located in Cupertino, has varying grades of limestone, but all are
lower grade than shell, and are used exclusively for construction aggregate and cement
manufacture. There are only two active limestone quarries in California currently marketing
quantities of processed limestone as agricultural feed supplement. These quarries are located
near Paso Robles, CA and Columbia, CA, which are 287 and 113 miles away from the
Collinsville facility, respectively. Products are shipped by truck only from these facilities.

As with import of shell from outside sources, limestone product would need to be purchased
from outside sources and imported to the existing processing facilities for distribution to meet
market demand within LTB’s market area of California and western states. This arrangement
may utilize existing LTB processing facilities, resulting in some retention of employment.

The purchase of limestone from outside locations and transporting to the Bay Area processing
facilities would dramatically increase costs and increase air quality emissions associated with



increased long-haul transportation, more than offsetting the air quality emissions of the
Proposed Project. Impacts from truck traffic, air emissions, and other impacts would increase at
the quarry sites. Most importantly, mined limestone is not a direct or equal replacement for
oyster shell in agricultural feed.

Since the early 1900’s it has been recognized by poultry producers that oyster shell is an
effective source of calcium, particularly for quality eggshell production. The unique physical
properties of oyster shell and the mineral composition have been found to be especially
beneficial as a calcium source in poultry diets to aid in eggshell formation. Calcium derived from
oyster shell has been found to be a superior nutrient and mineral source when compared to
inorganic limestone and other sources.

The use of oyster shell as a calcium source and diet supplement to aid eggshell quality and
reduce shell breakage has been tested in comparison to conventional limestone as a dietary
supplement in several studies. Scott et al. (1971) reported that substituting pulverized
limestone with oyster shell was effective in improving eggshell quality. The beneficial effect of
oyster shell was attributed to the fact that particles of shell remain in the gizzard longer,
providing laying hens with a more uniform supply of calcium, particularly at night when shell
calcification is in process and hens do not have access to feed. (Scott et al., 1971). A study by
March, ME and M Amin (1981) concluded that shell density was greater for eggs laid by birds
fed oyster shell supplement, regardless of the composition of the diet. (March, Amin, 1981). In
1981, Brister et al. concluded that the calcium from oyster shell in any form was more available
than that of limestone for egg shell formation, and the addition of large particle oyster shell
significantly improves egg shell quality when substituted for other pulverized calcium source.
(Brister et al., 1981). In 1992, a study by K Keshavarz and S Nakajima indicated that the
beneficial effect of oyster shell on egg shell quality was consistent with the Scott et al. (1971)
report, and that the presence of oyster shell had a beneficial effect on shell quality. (Keshavarz
et al., 1992).

Development of a new Bay Area limestone source by LTB would be highly speculative, and
require a process that would take several years, even decades, to complete. Development of a
new quarry would require 1) exploration and location of a limestone source with calcium content
suitable for agricultural feed supplement; 2) acquisition of the property through purchase or
lease to develop the source; 3) completion of significant environmental review and permitting
processes; 4) significant capital investment in quarry and facility development. Financial outlay
would likely be in the tens of millions of dollars, not economically practical.

Environmental impacts for a land based quarry typically include the following:

e Aesthetics / Visual Quality / Light: changing land conditions and viewshed;

e Agriculture / Forest Resources: impact on changing land use resourced depending on
location;

e Air Quality: GHG, emissions from mining and transportation, dust from processing;



o Biological Resources: impact on local habitat and species, could be significant based on
location;

o Water Quality and Hydrology: impacts could be significant based on location; water
resources and potential for pollutant runoff could be significant for mining / processing

¢ Noise: from mining, process, traffic. Could be significant to surrounding receptors.
e Land Use / Planning: Potential land uses forever altered.

e Transportation / Traffic: Would require integration of new roads / intersections and
associated traffic into existing infrastructure and traffic levels.

o Public Services / Utilities: Would require new utility services and infrastructure.

(non-exhaustive list of impact areas from Lehigh Permanente Draft Reclamation Plan
Amendment EIR, 2011)

The potential environmental impacts from all these areas would likely be significantly greater
than those of the Proposed Project. The environmental impacts of a limestone source from
beyond the Bay Area would also include significant additional greenhouse gas emissions
associated with importing the limestone to LTB’s processing facilities in the Bay Area. These
factors, the dim likelihood of suitable available resource, and the huge economic cost render
this alternative infeasible.

In summary, the No Project Alternative would result in the cessation of oyster shell mining from
the South Bay. Therefore, the biological impacts such as benthic disturbance that would occur
under the Proposed Project would not occur under the No Project Alternative, nor would the
temporary changes in water quality in the South Bay associated with the oyster shell mining
overflow plume. However, impacts from resulting import of shell or limestone to meet the
market requirements, or the development of a new limestone quarry source in or outside the
Bay Area would likely result in significant increases in air emissions and other associated
environmental impacts.

The No Project Alternative (1) would not meet the basic project purpose and need (2) would be
impractical due to economic impacts to LTB and its employees and (3) would result in increased
adverse impacts.

4.3 Alternative 2: In-Bay Mining Locations

Hart (1966 and 1978) provide an overview of relic oyster shell deposits in South San Francisco
Bay. Hart (1966) estimated 75 million tons of relic oyster shell deposits in the South Bay based
on a 4- by 3-mile area with an average thickness of 5 feet, and shell composition of 70%, for an
estimated shell deposit of 43.4 million cubic yards of shell as of 1966 (it has been estimated that
approximately 3.7 million cubic yards of oyster shell has been mined from South Bay since 1966
of which 3.3 million cubic yards are estimated to have been mined from the CSLC area). Hart
(1978) reported that core sampling done by Ideal Cement Company showed shell deposits in
the area of the current CSLC lease from 4 to 15 feet thick. Applying an average thickness of 9.5



feet to the Hart (1966) estimated area of shell deposits would yield shell resources of 82.5
million cubic yards. Mining oyster shell deposits from alternative subtidal areas with South Bay
would meet the purpose and needs of the Proposed Project. The CSLC lease area (1,560
acres) is shown in Figure 1 (Section 2.3), and the lease area overlaid on the Hart (1978) shell
resource area is shown in Figure 3.

Within the 1,560 acre CSLC lease area, estimated reserves are between 5.5 million cubic yards
and 16.5 million cubic yards, based on deposit thickness between 5-15 feet and 70% shell
composition, and subtracting the estimated 3.3 million cubic yards mined from the lease area
since 1966. LTB will assess oyster shell resources within the CSLC lease area, and the effects
of shell mining during the lease period on the existing shell deposit and bathymetry within the
lease area, as part of the Proposed Project over the 10-year term of the lease.
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Figure 3: Approximate location of California State Lands lease overlaid on Hart
(1978) shell resource area map

Although the Hart (1966 and 1978) reports show extensive relic oyster shell deposits in subtidal
areas of South Bay, shell mining in alternative locations using current mining methods and limits
would result in comparable levels of environmental disturbance (e.g., benthic disturbance, risk
of entrainment, overflow plume, air quality impacts) as the Proposed Project. By limiting shell
mining to only the existing CSLC lease area, benthic disturbance under the Proposed Project is
limited to a smaller geographic area than potentially if mining were expanded to alternative
subtidal locations. Based on these considerations, it was concluded that shell mining in



alternative subtidal areas of South San Francisco Bay, although there are extensive shell
deposits, would provide no environmental or economic benefit over the Proposed Project but
would result in habitat disturbance in areas of the South Bay where mining is not currently
occurring.

Oyster shell hash occurs at several intertidal shoreline beaches in South Bay. Relic oyster shell
and young bay muds have also been used in the past as fill in South Bay shoreline reclamation
projects that could potentially serve as an alternative mining location. Hart (1978) references
fragmented shells in sand, which was used extensively for hydraulic fill in Foster City. In the
early 1960’s about 18 million cubic yards of this shelly sand was dredged from San Bruno
Shoals and placed hydraulically to form Brewer Island and Foster City. It has been suggested
that these now upland deposits of “shelly sand” could be used as an alternative mining site that
would avoid the need for in-water mining and discharge of an overflow plume with suspended
sediment. However, these deposits are in areas that were created for development, and are
now developed. Itis unknown how much of the sediment is shell fragment, and the sediment
would need to be processed to remove the useful shell fractions. Given these factors, use of
upland shell deposits within the San Francisco Bay area is not practical and would not meet the
Proposed Project purpose and need.

4.4 Alternative 3: Long Term management Strategy (LTMS) Plan Conformance
(Seasonal Work Windows)

This alternative would require oyster shell mining to comply with seasonal restrictions on
maintenance dredging activities contained in the Long-Term Management Strategy for the
Placement of Dredged Material in the San Francisco Bay Region Management Plan 2001
(LTMS Management Plan). The LTMS Management Plan is an interagency strategy and plan
for maintenance dredging of federally designated navigation channels in San Francisco, San
Pablo, and Suisun Bays, and the disposal of dredged materials in San Francisco Bay, the
Pacific Ocean, and upland disposal sites for beneficial use. The following is excerpted from the
LTMS Management Plan:

“Federal and state lead agencies involved in the development of the LTMS Environmental
Impact Statement/Environmental Impact Report (EIS/EIR) worked closely with US Fish and
Wildlife Service (USFWS), National Marine Fisheries Service (NMFS), and California
Department of Fish and Game (CDFG) to identify potential impacts on listed species during
dredging and disposal operations. Additionally, the LTMS agencies entered into formal
consultation pursuant to Section 7 of the [Federal] Endangered Species Act (ESA) with the
resource agencies to address the potential impacts that implementing the LTMS could have on
listed species. The purpose of consultation was to provide the LTMS agencies, the resource
agencies, and the dredging community with a set of common guidelines to minimize adverse
impacts on listed species from dredging and disposal activities, and to establish a more
predictable regulatory environment for these activities.”

“The consultations with NMFS, USFWS, and CDFG resulted in each of these agencies issuing a
Biological Opinion addressing listed species and designated critical habitats under their



respective jurisdictions. The Biological Opinions adopted the proposed restrictions on the timing
and design of dredging and disposal projects developed in the LTMS planning effort. The
Biological Opinions evaluate dredging and disposal activities relative to the LTMS guidelines
and environmental windows. If the project can be accomplished during the work windows, the
project is authorized for incidental take under the [State and Federal] ESAs. However, this
section also describes the process that should be followed if a Proposed Project does not fall
within the environmental windows set forth in the ROD [Record of Decision].”

“When planning dredging activities, project proponents should consider whether their project
could be accomplished during the work window for that geographic area. If the activity
proposed is in the work window, the project is covered by the existing Biological Opinions and
can take place with the normal permits and conditions. However, if the activity is proposed
outside the work windows for that geographic area, project proponents will need to request that
the US Army Corps of Engineers initiate either informal or formal consultation on their behalf,
with the appropriate resource agency for listed species and designated critical habitats.”

“If a listed species is not federally listed, but is state listed (e.g., Pacific herring), the project
proponent must consult with CDFG. This process involves contacting CDFG directly and
discussing the rationale for dredging or disposal during the restricted period. If CDFG concurs
with the determination of no adverse effect on listed species or designated critical habitat, it
drafts a waiver for the project, which may contain additional conditions, and sends the waiver to
the appropriate permitting agencies.”

To ensure protection of biological resources in the Bay, the LTMS agencies implement the
following measure:

“Dredging and dredged material disposal activities that are conducted within the work windows
[as shown in Figure 3-1 of this EIR]... do not require further Endangered Species Act
consultation. The permitting agencies will closely review the rationale for any dredging and
disposal projects proposing work outside the work windows. Pursuant to the federal and
California Endangered Species Acts, any projects proposing deviation from the work windows
are required to undergo consultation with the appropriate resource agency.”(LTMS Management
Plan, pages 3-11, 3-14)

The LTMS alternative would place seasonal restrictions on oyster shell mining to conform with
the environmental or “work windows” designated for San Francisco Bay described below:

Oyster shell mining in the South Bay would be restricted to the period June 1 through November
30, to avoid impacts on steelhead, Chinook salmon, and Pacific herring.

Given the increased efficiency of oyster shell mining supported by the new mining equipment
implemented by LTB as described above mining within restricted to the June 1 through
November 30 LTMS work window is considered to be feasible to meet market demand but
would require additional upland area to stockpile oyster shell prior to processing. Additional
equipment may also be needed for transporting stockpiled shell to the existing processing



facilities. Limiting oyster shell mining seasonally may require additional equipment due to
scheduling conflicts between the use of the tug and barge during the designated work window
for maintenance dredging and shell mining. Limiting work to only a six-month seasonal period
would make it difficult to maintain a full-time trained and qualified crew during the period when
mining can not be conducted. The fundamental purpose to limiting dredging to the designated
work window is to minimize and avoid potential impacts such as entrainment of protected fish
into the drag head while using a suction head for maintenance dredging or, in this case, oyster
shell harvest. LTB has implemented avoidance measures (see Section 2.7) specifically
intended to avoid environmental impacts such as fish entrainment through modifications to the
mining equipment, such as installation of the state-of-the-art positive barrier fish screen and
suction pipe priming and clearing using on screen water supplies, as well as seasonal
curtailment of mining to protect larval longfin smelt and Pacific herring, that accomplish the
same environmental benefits as the designated work windows.

Additional considerations are relevant and applicable to both the Proposed Project as well as
the LTMS Alternative 4 to protect special status species including:

o Measures required as conditions of the Biological and Conference Opinion (BO) issued
by NMFS for oyster shell mining operations address the effects of mining on Essential
Fish Habitat (EFH) for Chinook salmon and other managed fish, steelhead, and green
sturgeon and are proposed as avoidance and minimization measures for the Proposed
Project (Section 7 consultation is currently underway for the Proposed Project and would
also apply to this alterative) .

o CDFW has issued LTB an Incidental Take Permit (ITP) for potential effects of oyster
shell mining on longfin smelt. Additional mitigation measures that must be implemented
by the Proposed Project and would also apply to this alternative include:

o Applicant shall implement operational measures to minimize the potential for
entrainment and mortality of longfin smelt.

o Restrictions on pump priming, limiting the total mining volume, prohibiting mining
in areas of shallow water depth and in proximity to shorelines, restricting mining
to the designated lease areas which are away from sensitive habitat, and
monitoring and reporting the location of each mining event.

o Applicant has provided off-site mitigation to compensate for the impacts of the
taking that may be unavoidable.

The total volume of oyster shell that would be permitted to be mined under this alternative
(LTMS Alternative 4) would be the same as under the Proposed Project.

This alternative might prompt LTB to add mining equipment (such as additional tug-barge
combinations) and mine more intensively in order to mine the full permitted volume within the
work window and avoiding schedule conflicts for equipment also used during the work window
for maintenance dredging. Furthermore, this alternative would likely require LTB obtain
additional upland area to stockpile materials at the offloading facilities for shipment during the



periods when mining would not be allowed. Given the limited size of the offloading facilities, this
could constrain mining operations, or prompt LTB to expand existing facilities or develop new
offloading facilities. Therefore, the LTMS Alternative would result in increased costs for LTB
when compared to the Proposed Project, and may not be feasible due to available property
constraints for material storage.

This alternative would require proposed oyster shell mining operations to comply with the
seasonal restrictions on dredging contained in the Long-Term Management Strategy for the
Placement of Dredged Material in the San Francisco Bay Region Management Plan 2001
(LTMS Management Plan). The LTMS Management Plan Conformance Alternative would
restrict oyster shell mining in the South Bay CSLC lease area to a six-month period each year
(June-November). This alternative would allow for the same volume of oyster shell extraction
as in the Proposed Project. Under this alternative more mining would be expected to occur
during the allowable work window, then no mining for the remainder of the year. This could be
expected to cause incrementally greater daily air emissions, followed by periods of lower
emissions, such that the annual emissions of criteria pollutants, GHGs, and TACs would be
about the same as with the Proposed Project.

This alternative would allow for the same volume of oyster shell extraction as in the Proposed
Project, but mining would likely be more intensive during the LTMS work window, followed by no
mining for the remainder of the year. Because mining would occur in the same location as the
Proposed Project, this alternative would have the potential to cause disturbance and damage to
the benthic communities inhabiting the South Bay lease area and overflow plumes that are
comparable to the Proposed Project, but the expected intensity of mining activity during the
work window would be increased.

The LTMS was specifically intended to protect special status species, and the protective
measures required by its biological opinions would remain in effect. The Proposed Project
includes a number of BMPs, including installation and operation of state-of-the-art positive
barrier fish screens, two-month mining curtailment each year, and other actions specifically
designed to minimize and avoid entrainment effects on fish and macroinvertebrates (Section
2.7). A comparison between the Proposed Project and Alternative 4 (seasonal work windows)
showed that (1) air quality emissions would be comparable between the Proposed Project and
Alternative 4 although emissions under the alternative would be compressed into a 6-month
period; (2) the overflow plumes would be comparable between the Proposed Project and
alternative; (3) the magnitude of benthic disturbance would be comparable between the
Proposed Project and alternative; (4) protection of juvenile and adult fish from entrainment into
the suction pipe would be comparable between the Proposed Project and alternative; (5)
Alternative 4 would require additional upland area to stockpile oyster shell; and (6) the
alternative would potentially result in increased costs for equipment and crew to avoid
potentially conflicting schedules for oyster shell mining and maintenance dredging during the
designated work window. Based on implementation of the BMPs, effects of the Proposed
Project on fish and aquatic habitat within the South Bay are expected to be similar between the
Proposed Project and Alternative 4. Alternative 4 is not considered to be environmentally



superior to the Proposed Project, yet would likely result in increased costs and reduced
practicality.

4.5 Alternative 4: Clamshell Dredge Mining

The Clamshell Dredge Mining Alternative would employ a clamshell bucket and crane, not a
suction dredge, to mine oyster shell. Clamshell dredging is accomplished by using a barge-
mounted crane to lower a clamshell bucket to the sea floor until it sinks into the shell deposit
and sediment. A bucketload of shell and sediment is scooped up and brought back to the barge
and deposited on it. Clamshell dredging does not require the creation of a slurry and does not
therefore use a large volume of seawater during mining although the volume of seawater
required for shell washing is expected to be comparable to the Proposed Project assuming that
shell washing is conducted using the same equipment and methods as the Proposed Project.
Consideration of onshore shell washing for both the hydraulic suction (as in Proposed Project)
and clamshell mining is presented in Alternative 7 (Section 4.1.7). Accidental capture or injury to
fish is unlikely, as fish can avoid the bucket which would be comparable to fish avoiding the
positive barrier fish screen under the Proposed Project.

The shell deposit is overlain by a thin layer (2-3 feet) of fine sediment in the project area. The
Proposed Project uses a suction drag head for oyster shell mining that is buried approximately
2-3 feet into the bottom substrate which helps avoid and minimize disturbance of fine sediment
overlaying the shell deposit. Mining using a clamshell dredge would result in disturbance to the
surface sediments as well as the shell deposit and would result in greater benthic disturbance
and impacts to the sediment budget within the lease area for the same volume of harvested
shell when compared to the Proposed Project.

In addition to avoiding some disturbance to surface sediments, hydraulic suction mining avoids
extracting these surface sediments. The clamshell method would result in the removal of the
overlying fine sediment during mining, in addition to the shell below. Compared to suction
dredge mining, mining using the clamshell method may then mobilize more sediment into the
water column, create a more extensive or severe turbidity plume during mining - and would
certainly increase the turbidity plume if washing was conducted as present with washing
equipment on the barge. The additional material removed and the lower efficiencies associated
with this method would result in significantly longer mining times (at least twice as long) to
extract the same amount of shell, and utilize equipment that is not electrified and powered with
efficient Tier 4 generators, thus resulting in significantly higher amounts of air emissions. As
discussed in Alternative 7, if washing were done onshore, then the higher volume of sediment
would be transported along with the shell to the processing site - resulting in at least 25% more
material being transported, further increasing emissions and associated impacts.

All other aspects of this alternative, including mining location, offloading locations, and mining
volumes, would be the same as for the Proposed Project, and as described in the Project
Description of the USACE application.



The clamshell dredging work crew would likely be similar in size to a suction dredge crew, but
the productivity of the clamshell operation is lower than that of the suction dredge as discussed
above. Consequently, this alternative could result in an increase in local employment if there is
a market for all of the oyster shell allowed to be extracted. However, if the cost of clamshell
dredging is higher than suction dredging, the market for oyster shell may be limited by the
higher price of the product, resulting in extracted volumes below the limits set by the CSLC
lease. A reduction in extraction crew worker hours would be one consequence of higher prices
and reduced oyster shell demand. Therefore, for this alternative, the socioeconomic effects are
not predictable. In the context of all employment within the San Francisco Bay Area, however,
the overall economic effects would be extremely small. Additional economic impacts to LTB
would occur as a result of the need for new equipment, increased fuel as a result of reduced
mining efficiency, and the potential reduction in market demand as a result of increased
production costs.

Clamshell dredge mining would require an additional barge to operate the clamshell crane.
Mining could occur only in areas of the lease and times of the day when surrounding currents
are minimal or with the assistance of a tug to keep the crane barge stable and on station. The
barge needs to be stationary during digging, so would be anchored in one spot as digging
occurs, then moved frequently to an adjacent area. This method would result in much deeper,
localized excavations within the lease area, which could have increased localized impacts to the
benthic disturbance, and sediment transport conditions. Use of a clamshell dredge would not
reduce the potential risk of fish entrainment when compared to the Proposed Project with
operations of the state-of-the-art positive barrier fish screen. Therefore, with respect to this
project element, the Clamshell Alternative is not considered practicable from an environmental,
logistical and economical perspective.

4.6 Alternative 5: Reduced Volume of Mining

This alternative would reduce the permitted annual mining volume to a level equivalent to
current baseline mining volumes (i.e., the 2006 to 2019 average mined; Table 1). The total
average amount of material mined would be 60,184 cy/yr (Table 1), averaged over the 10-year
proposed permit duration, with an annual maximum volume of 80,000 cubic yards. Over the
course of the 10-year permit, this would be 198,160 cubic yards less than under the Proposed
Project. As shown in Table 1 the annual volume of oyster shell harvested between 2006 and
2019 varied between approximately 45,000 and 72,000 cy, reflecting annual variation in market
demand. Using a rolling average in calculating the average annual oyster shell harvest volume
retains flexibility to meet variable mining conditions, mining restrictions, and market demand.
Mining methods and offloading would be the same as those described in Section 2 for the
Proposed Project.

Although Alternative 6 would mine less oyster shell than under the Proposed Project, Alternative
6 is feasible and could attain most of the Project purpose and need because it reflects the
Applicants’ current mining levels averaged over a 14-year period. The baseline volumes on
which Alternative 6 is based address fluctuations that can occur from year-to-year in the mining
industry. Total mining revenues would be reduced 25% compared to the Proposed Project,



assuming a future market demand for oyster shell calcium of 80,000 cy/yr. Among the factors
that render this alternative infeasible and inconsistent with the project purpose and needs are:

o Costs associated with maintenance, dry docking, engine upgrades, environmental cost
and mitigation are essentially fixed. They do not scale down with project size and would
likely be approximately the same under the Alternative 6 . The Reduced Project
Alternative reduces the prospect that these costs can be paid for by sufficient volume
and revenues (revenue would be reduced 25% under this alternative compared to the
Proposed Project assuming a future market demand for oyster shell calcium of 80,000

cylyr);

¢ A consistent, steady, well-trained workforce is important for safety considerations, since
competent, experienced crews are vital to safe operations. Experienced, qualified
captains and crew are increasingly difficult to find because of strict and costly licensing
requirements.

To the extent that market demand exceeds the supply provided under Alternative 6, increased
import of limestone or oyster shell from outside of the Bay Area would result in increased air
quality emissions associated with transportation of calcium carbonate longer distances to the
processing facilities. Because this alternative would limit oyster shell mining in the South Bay to
baseline levels, it would not result in an increase in direct emissions of GHGs or other air quality
contaminants. Both GHG emissions and criteria pollutant emissions from other sources (e.qg.,
additional mining at upland quarry sites and increased transportation of material) would,
however, likely be significant, and would remain significant and unavoidable. Therefore, with
respect to this project element, the Reduced Project Alternative is not considered practicable
from an environmental or economical perspective if market demand increases over current
average levels.

4.7 Alternative 6: On-shore Shell Washing

Under the Proposed Project oyster shell washing is conducted offshore using a trommel screen
on the barge and seawater (Section 2.3) with an overflow from the barge into the South Bay that
creates a temporary plume with elevated suspended sediment concentrations. The cleaned
oyster shell is then transported to the onshore offloading and processing facilities. Under
Alternative 7 unwashed oyster shell (along with seawater and fine sediments) would be loaded
onto the hopper barge and transported to the offloading site where new onshore washing
facilities would be constructed. The unwashed shell would then be cleaned prior to processing
with no overflow plume released into the Bay. This alternative would apply to the Proposed
Project but could also be applied to the LTMS seasonal work window (Alternative 4), clamshell
mining (Alternative 5), or the reduced volume mining alternative (Alternative 6).

The onshore shell washing facility may be equipped with either freshwater or water supplied
from the estuary using a screen intake. There is currently no freshwater supply available at the
processing site. Containment would be provided with drainage to avoid direct discharge back
into the Bay. Wash water from the operation could be discharged into a municipal sewage



system for treatment and disposal or potentially could be treated (filtered) before being
discharged into the Bay depending on permit terms and conditions; no sewage system is
currently available at the processing site. The fine sediment removed from the shell during
washing could be beneficially reused (e.g., upland deposits, wetland supplementation, etc.) or
sold as a soil amendment. The fine sediments would be lost from the South Bay sediment
budget.

This alternative would result in the harvest of both oyster shell and fine sediments from the
South Bay, contribute to greater changes in subtidal bathymetry, and avoid the temporary
overflow plume associated with oyster shell mining. Transporting shell, excess seawater, and
sediment from the South Bay to the upland offloading and washing facility would significantly
reduce barge transport efficiency (reduced shell volume per load), increasing the number of
barge loads required to meet oyster shell demand by as much as 100% or more, doubling
transport costs and air quality emissions.

This alternative would substantially increase the time and cost of shell washing and processing.
First, it would assume that additional land for washing the shell and processing and handling the
sediment washed from the shell is available. The current processing site lease footprint is not
large enough to accommodate the processing equipment and subsequent water and sediment
handling and disposal that this alternative would require. Second, this alternative would require
significant investment in equipment and increased processing costs. Processing equipment and
installation costs could easily exceed $1-2 million. Processing costs would increase
dramatically, and would also increase with the addition of sediment handling and disposal.

This alternative may meet the project purpose and needs but is not considered practical, and
would have greater environmental impacts, based on the increased sediment reduction in the
South Bay, the increased emissions associated with the required extra transportation, the
increased cost of facilities for shell washing and sediment disposal, and the fact that the existing
overflow plume is temporary, has not been shown to contain harmful contaminants from Bay
sediment deposits, and has not been shown to adversely impact the South Bay aquatic
ecosystem.

5. MITIGATION

As part of the Proposed Project LTB has committed to implement a number of BMPs designed
to minimize and avoid adverse impacts. The Proposed Project also includes the purchase of
0.2 acres of subtidal habitat to fully mitigate losses of longfin smelt as a result of oyster shell
mining. To provide mitigation for potential impacts to fisheries habitat in the oyster shell mining
lease area from benthic disturbance and other factors, the Proposed Project also includes the
proposal to provide approximately 3% of their annual oyster shell harvest, up to 1,800 cubic
yards, to habitat restoration projects in San Francisco Bay. The project alternatives identified
and evaluated do not include mitigation for adverse effects on aquatic or air quality resources.



6. DETERMINATION OF LEDPA

After comparing and weighing the benefits and impacts of all of the feasible alternatives, the
analysis concludes that the Proposed Project Alternative, as described in Section 2 and the
USACE permit application, as modified by terms and conditions of the current Section 7 ESA
consultation with NMFS, is the practicable alternative that would have the least impact to
aquatic resources, without having other significant economic and environmental impacts
(LEDPA).
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selina.louie@waterboards.ca.gov or Kevin Lunde at kevin.lunde@waterboards.ca.gov.
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Summary of Letter Providing Supplemental Information to the
Alternatives Analysis for Commercial Oyster Shell Mining by
Lind Tug and Barge, Inc. within South San Francisco Bay

On December 8, 2021, Lind Tug and Barge, Inc. (LTB) submitted an alternatives analysis as
part of their application for waste discharge requirements and water quality certification of
dredge and fill discharges associated with Lind’s commercial shell mining activities in South San
Francisco Bay. On December 28, 2021, LTB submitted a letter providing information on cost
and greenhouse gases for one alternative as a supplement to the alternatives analysis. A
summary of the supplemental information is provided below.

One such alternative to shell mining activities would be for LTB to purchase calcium carbonate
from existing mines. The closest high-grade limestone quarry to LTB’s Collinsville procession
site is in Paso Robles. The cost of purchasing a similar sized aggregate limestone to the mined
oyster shells from the Paso Robles quarry and transporting them by truck to Collinsville is
approximately double the cost of mining oyster shells from the Lease Area and transporting
them by barge to Collinsville. The cost of purchasing and transporting limestone was based on
the purchase and transportation price of similarly sized aggregate limestone in the area at an
estimate of 1.22 tons per cubic yard. The cost of mining and transporting oyster shells are
based on actual costs incurred by LTB from the last two years, including costs such as royalties
to the State of California and environmental mitigation costs. The approximate costs are listed
below:

Scenario 60,000 cy/year 80,000 cylyear
Cost to pu_rchase and $3.43 million $4.56 million
transport limestone

Cost to mine and transport $1.72 million $2.28 million

oyster shells

LTB engaged Ramboll US Consulting (Ramboll) to calculate estimated greenhouse gas (GHG)
emissions from transporting limestone from the Paso Robles quarry to Collinsville. Ramboll’'s
original memorandum of results is attached to the letter of supplemental information. GHG
emissions were calculated using California Air Resources Board’s Emission Factor model,
which estimates emission rates of on-road mobile sources in California. The specified
parameters within the model included: area of San Luis Obispo County, operational years 2022-
2028, heavy duty diesel-fueled trucks, all speeds, 19 cubic yards per truck load, 60° F and 61%
humidity. Results from the model were then compared to estimated GHG emissions from mining
and transporting oyster shells previously published in the project's CEQA document. These
estimates are given in Table 3.8-2 on page 3-58 of the CEQA document prepared by the
California State Lands Commission — “Initial Study/Mitigated Negative Declaration — Lind Tug
and Barge Inc. Oyster Shell Mining Project, November 2018”. The greenhouse gas emissions
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from transporting limestone from Paso Robles to Collinsville is nearly six times more than
mining the oyster shells from the Lease Area and transporting to Collinsville. Results are shown
in the table below:

Scenario 60,000 cyl/year 80,000 cylyear

Emission transport limestone | 1,500 2,000
from Paso Robles to
Collinsville (metric ton/year)

Emission to mine oyster 256 341
shells from the Lease Area
and transport to Collinsville
(metric ton/year)

LTB states that increased costs of over $2 million dollars could render the business infeasible to
continue. They also mention that costs are likely underestimated in their analysis due to the
specialized grade of the limestone needed for their operations. Additionally, the estimated GHG
emissions from limestone transportation are nearly six times that of the estimated emissions
from oyster mining and transportation without considering the emissions caused by limestone
mining. Given this information, LTB indicates that the alternative is impracticable.
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