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1. INTRODUCTION

During the Initial Stewardship Period (ISP), saline water will be discharged from several salt
ponds in the Alviso, Baumberg, and West Bay Units into the southern reaches of San Francisco
Bay and its tributaries. These discharges will have the potential to adversely impact aquatic life
because they will alter, at least locally, the water quality conditions in the receiving waters. In
this document, an assessment is made to determine whether such impacts are likely to occur and,
if so, to estimate their magnitude and duration. The assessment consists of several components.
First, the aquatic community that inhabits the receiving waters in the vicinity of the discharge is
identified. Second, those water quality issues associated with the discharge that have the
potential to adversely impact the aquatic community are enumerated. Third, each of these issues
is evaluated to determine whether the aquatic community might be adversely impacted and, if so,
to quantify the extent of the anticipated impact. Fourth, a literature review was performed to
provide an estimate of how long it might take for the estuarine community in the slough and bay
segments to recover, if adverse impacts were to occur.

Discharge Points Considered in the Assessment - It is anticipated that ten pond discharges
(i.e., Alviso A2W, A3W, A7, A14, and A16 and Baumberg 2, 2C, 8A, 11, and 6A) will
commence during the first year of the ISP and they are considered in this assessment. The
locations of these ponds are illustrated in Figure 1-1. The remainder of the ponds (i.e., all of the
West Bay ponds and the Alviso Island Ponds A19, A20, and A21) will not commence
discharging until later years and, therefore, were not addressed at this time.

Discharge Conditions Considered in the Assessment - Throughout this document, each of the
various impacts is evaluated over the entire ISP, which includes both a short-term Initial Release
Period and a long-term Continuous Circulation Period. The Initial Release Period is when the
highest salinity waters (estimated to be up to 135 ppt) will be pushed out of the ponds. After the
Initial Release Period, which is expected to last approximately two months, bay water will be
continuously circulated through the ponds so that pond salinities are maintained at levels suitable
for future restoration. During the Continuous Circulation Period, the discharge salinities may be
as high as 44 ppt, but generally will be considerably lower. The Continuous Circulation Period
will continue until the ISP ends and, therefore, is likely to last for several years.

At this time, it is not certain when the Initial Release Period will begin and what the salinity of
the ponds will be at that time. The timing of the Initial Release Period is dependent upon the
completion of both the permit process and the construction of necessary infrastructure. The
salinity of the ponds at the beginning of the Initial Release period will be influenced primarily by
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climatic conditions and the consequent balance between precipitation and evaporation. In order
to cover the range of conditions under which the Initial Release Period might begin, the
following three scenarios are considered in evaluating potential impacts:

e The first scenario assumes that the discharge from 9 ponds (i.e., Alviso A2W, A3W, A7,
A14, and A16 and Baumberg 2, 2C, 8a, and 11) commences on April 1 and the salinities
of the salt ponds are equal to the values observed in 2002. This set of conditions is
designated Initial Release (April 2002 Salinity Scenario).

e The second scenario assumes that the same 9 ponds commence discharge on April 1 and
the salinities of the salt ponds are equal to the maximum values that have been observed
over the past five years or could be expected during a very dry year. This set of
conditions is designated Initial Release (Proposed Maximum Salinity Scenario).

e The third scenario assumes that the commencement of the initial release is phased,
beginning on July 1 and involving six ponds (Alviso A2W, A3W, and A7 and Baumberg
2, 8A, and 11) which are at their proposed maximum salinities. This set of conditions is
designated the Phased Initial Release (Proposed Maximum Salinity Scenario).
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2. AQUATIC COMMUNITIES IN RECEIVING WATERS

During the ISP, there will be several points of discharge, with discharged water entering directly
into San Francisco Bay at several locations (i.e., in the vicinities of the Alviso, Baumberg, and
West Bay units) and into several tributaries to the bay (i.e., Alviso Slough, Coyote Creek,
Guadalupe Slough, Old Alameda Creek, and Alameda Flood Control Channel). Each of these
receiving waterbodies is inhabited by a community of estuarine fish and invertebrate species,
which could be exposed to any of the associated changes in water quality. The aquatic
community that inhabits these locations has not been well characterized. However, available data
provide some insight as to the likely community composition.

Fish Community in Sloughs — The composition of the fish communities in the five tributaries
into which pond water will be circulated (i.e., Coyote Creek, Alviso Slough, Guadalupe Slough,
Alameda Flood Control Channel, and Old Alameda Creek) can be estimated based on surveys
performed in these and adjacent trbituaries. In a five-year study (1982-86) performed for the
South Bay Dischargers Association (SBDA) (Kinnetics 1987), fish were collected and identified
from two locations in Coyote Creek (SJ2 and SJ4) and one location in Guadalupe Slough (SJ6).
The results of this study indicate that these tributaries are inhabited by a number of estuarine fish
species, including staghorn sculpin (Leptocottus armatus), northern anchovy (Engraulis
mordax), starry flounder (Platichthys stellatus), shiner perch (Cymatogaster aggregate),
yellowfin goby (Acanthogobius flavimanus), threadfin shad (Dorosma petenense), and longfin
smelt (Spirinchus thaleichthys).

A more recent study performed for the City of Palo Alto (Cressey 1997) confirms that the fish
species observed in the sloughs in the 1982-1986 are probably still present. In two tributaries to
South Bay (i.e., San Francisquito Creek and the channel from the Palo Alto wastewater treatment
plant to the bay), several fish species were collected including northern anchovy and topsmelt
(Atherinops affinis), yellowfin goby, staghorn sculpin, and threespine stickleback.

Fish Community in Bay Proper — The 1982-86 SBDA study (Kinnetics 1987) also provides
data on the likely composition of the fish community in the waters of southern San Francisco
Bay proper in the vicinity of the proposed pond discharges. Based on this study, it appears that
the fish species in the bay proper will be quite similar to those found in the sloughs and will
include northern anchovy, staghorn sculpin, shiner perch, longfin smelt, white croaker
(Genyonemus lineatus), and striped bass (Morone saxatilis). The results of this study are based
on samples collected from two locations in South San Francisco Bay — one location is designated
SB4 and is just north of the Dumbarton Bridge and the other location is designated SB5 and is
midway between the Dumbarton Bridge and the mouth of Coyote Creek.

Benthic Community in Sloughs — The composition of the benthic invertebrate communities
inhabiting the five tributaries into which pond water will be circulated is not well characterized.
No benthic data could be found for any of the five tributaries in question. However, the 1997
City of Palo Alto study (Cressey 1997) does provide data that are probably relevant to the five
tributaries of concern. In the Cressey study, benthic communities in San Francisquito Creek and
the discharge channel from the Palo Alto Wastewater Treatment Plant were sampled and the
collected specimens identified. These two tributaries will not be receiving circulated pond water,
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but since they are geographically close to the tributaries in question and have similar
morphologies, it is likely that they will also have similar benthic communities. The results of this
study indicate that benthic communities in the tributaries of concern are likely to be fairly
simple, with the most abundant taxa being four species of annelids (Neanthes succinea, Eteoni
lighti, Tubificidae spp, and Heteromastus filiformis), three species of arthropods (Nippoleucon
hinumensis, Corophium alienense, and Grandidierella japonica), and two species of molluscs
(Macoma balthica and Potamocurbula ameurensis). Interestingly, all of these species, except for
P. ameurensis, were found at all stations in both tributaries, with salinities ranging from 1 to 27

ppt.

Benthic Community in Bay Proper — The composition of the benthic invertebrate community
inhabiting the mudflats of South San Francisco Bay has been described by Nichols and
Thompson (1985a & 1985b). Based on data from 1974-83, it appears that the communities in the
vicinity of the Alviso Unit and the Baumberg Unit are probably very similar, with three species
being “the overwhelming numerical dominants” — these are Gemma gemma (a mollusc),
Ampelisca abdita (an arthropod), and Streblospio benedictii (an annelid). In addition, according
to Nichols and Thompson (1985b), “although much less abundant, the mollusks Macoma
balthica, Mya arenaria, and Illyanassa obsoleta often represent the bulk of benthic invertebrate
biomass”.

A more recent dataset was collected in 1994-96 as part of the Benthic Pilot Study of the San
Francisco Estuary Regional Monitoring Program (RMP 1997). Based on these data, for estuarine
muddy sediments, the most common and abundant species are Potamocorbula amurensis,
Ampelisca abdita, Nippoleucon hinumensis, Corophium heteroceratum, Corophium alienense,
Grandiderella japonica, Balanus improvisus, Tubificidae sp., Neanthes succinea, and
Streblospio benedicti . These data indicate that the species composition in the bay sediments in
the vicinity of the Alviso and Baumberg Units has remained fairly consistent over time, with the
exception of the marked increase in the abundance of a recent invading species Potamocorbula
amurensis.
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3. OVERVIEW OF POTENTIAL ISSUES OF CONCERN

As part of the permit application process, estimates were made as to the expected chemical and
physical nature of the water that will be discharged from the salt ponds during the ISP. A review
of these estimates indicates that salinity, certain metals, and biological oxygen demand (BOD)
may be present in discharged pond water at concentrations that exceed background levels in the
receiving waters. In addition, discussions with the Resource Agencies indicated a special concern
that circulated pond water might interfere with the migration of salmonids and reduce rearing
habitat for juvenile bay shrimp. In the following sections of this evaluation, each of these issues
is considered to determine the potential for impacts to aquatic life in the receiving waters.

In brief, the following major conclusions can be drawn from the evaluations presented in the
subsequent sections of this document:

1. Even if the ponds discharge at their proposed maximum salinities, the resulting salinity
in the receiving waters, during both the Initial Release and Continuous Circulation
Periods, is unlikely to exceed the tolerance levels of most of the resident fish and
invertebrate species. Under existing conditions, the salinity in the receiving waters varies
considerably on a daily basis (due to tidal cycles and rainfall conditions). In general, the
discharge of pond water will tend to narrow the daily salinity range by primarily
increasing the daily minimum values and having little effect on the daily maximums.

2. There are likely to be some relatively small exceedences of the applicable nickel and
mercury water quality objectives in the receiving waters as a result of the pond
discharges. However, these exceedences are predicted to be temporary (lasting for a
matter of weeks) and of small spatial extent (1 or 2 kms of slough length). Available data
indicate that, during certain times of the year, water quality objectives for nickel and
mercury are currently being exceeded in the receiving waters. During these periods, the
discharge of pond water is not predicted to significantly affect compliance.

3. [Itis unlikely that the discharge of pond water will cause anoxic conditions in the
receiving waters. The oxygen demand associated with the circulated pond water is
expected to be primarily due to the presence of algae and, consequently, even a short
diurnal light period should be sufficient to prevent decreases in dissolved oxygen
concentrations to harmful levels.

4. The initial release from the ponds is scheduled to begin in early April in order to
coincide with the time of the year when the densities of bay shrimp are at their lowest in
the receiving waters and, therefore, any potential impacts will be minimized. Assuming
an early April commencement and pond salinities at 2002 values, the discharge of pond
water is not predicted to have an adverse impact on the amount of preferred shrimp
habitat in the receiving waters. If initial pond salinities are at their proposed maximum
levels, temporary local decreases in preferred shrimp habitat are predicted for a few
months following the commencement of initial discharge. Under all discharge scenarios,
the major change will be a shift of the most preferred salinities to locations further
upstream in the sloughs in question.
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5. The major concern for downstream migrating juvenile salmonids, associated with the
circulation of pond water, is the potential for entrainment of these small fish into the
ponds through intake structures. This potential has been greatly diminished operationally
by closing the intake structures during the peak downstream migration periods.

6. The major concern for upstream migrating salmonids, associated with the circulation of
pond water, is the potential of the discharge to interfere with the signal that these adults
follow to their spawning grounds. Based on 3-dimensional mathematical modeling, it is
predicted that the pond discharges will not adversely affect the ability of the adult
salmonids to find their spawning grounds. “Natal-stream water” gradients, the most
likely signal, will remain intact in each of the migration corridors during upstream
migration periods. Salinity gradients (which are less likely signals) will remain intact for
the major portion of the upstream migration periods. However, breaks in salinity
gradients occur naturally and do not appear to affect the upstream migrating adult
salmonids’ ability to find their spawning grounds.

7. The initial release of pond water is scheduled to begin in either early-April or early-July
in order to provide maximum protection to the salmonids. Highest salinity waters would
be discharged prior to the fall and winter upstream migration periods of adults and after
the “winter-early spring” downstream migration period of juveniles.
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4. POTENTIAL FOR SALINITY IMPACTS

During the ISP, the salinity of the discharges from the Alviso Unit, Baumberg Unit, and West
Bay Unit ponds will generally be greater than the salinity of the receiving waters. The greatest
differences in salinity between discharge and receiving water will occur during the Initial
Release Period, when the highest salinity waters (estimated to be up to 135 ppt) will be pushed
out of the ponds. There will be variation between discharge points, but, in general, the discharge
of the higher salinity waters will last for between 1 and 2 months, with the salinity of the
discharge decreasing over time. After this Initial Release Period, bay water will be continuously
circulated through the ponds so that pond salinities are maintained at levels suitable for future
restoration. During the Continuous Circulation Period, the discharge salinities may be as high as
44 ppt. However, under most scenarios, the actual discharge salinities during this Continuous
Circulation Period will be considerably less than 44 ppt. Estimates of the range of salinities of
each of the discharges, during the Initial Release and Continuous Circulation Periods, are
summarized in Table 4-1. It should be noted that, for the Initial Release Period, three sets of
salinity ranges are presented. These are described in Section 1 of this report.

There is a concern that, during the ISP, the relatively high salinity of the discharges might cause
the salinity of receiving waterbodies in the South Bay (i.e., segments of the bay proper and
adjoining sloughs) to exceed the tolerances of resident aquatic species and, consequently, have
an adverse impact on the resident aquatic communities. To address this concern, a
comprehensive evaluation was performed which is described in detail in a separate document
prepared by S.R. Hansen & Associates entitled, “Evaluation of the Potential for Impacts to
Aquatic Life due to the Elevated Salinity of Pond Water Circulated during the Initial
Stewardship Period”. This document is provided as an appendix to this report. The following is a
summary of the approach and results.

Approach - The concern about the potential for elevated salinity of the circulated pond water to
adversely impact aquatic life inhabiting segments of the receiving waters was evaluated using a
multi-step approach. First, the range of salinities for each of the discharges was predicted for
both the Initial Release and Continuous Circulation Periods. Second, predictions were made as to
how the discharges would alter the salinity in segments of the receiving waters (i.e., both in
sloughs and in the bay proper) during both Initial Release and Continuous Circulation periods.
Third, based on available data, estimates were made as to the composition of the aquatic
communities in the various waterbodies into which pond water would be circulated. Fourth,
based on a review of the scientific literature, the sensitivity of resident aquatic organisms to
changes in salinity was estimated. Fifth, the predicted salinity changes were compared with the
estimated salinity tolerances of the resident species to predict what, if any, salinity-related
impacts resident species might suffer from the proposed discharges.

General Overview of Results - The results of this evaluation indicate that during the Initial
Release Period, salinities in segments of S.F. Bay and its tributaries are predicted to be elevated,
but significant impacts to aquatic life would be unlikely. The highest elevations are predicted for
the sloughs and creeks into which pond water will be directly circulated (i.e., Alviso Slough,
Gaudalupe Slough, Coyote Creek, and Alameda Flood Control Channel). However, even under
worst-case discharge conditions (i.e., all ponds simultaneously commence discharge at maximum
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proposed salinities), the resulting salinities should still be within the tolerance range of most
resident species. Under more realistic discharge conditions (i.e., only a subset of the ponds
simultaneously commence discharge at lower salinities), salinity elevations in these tributaries
would be considerably lower and potential risk to aquatic life would be minimal. In South S.F.
Bay proper (south of the San Mateo Bridge), salinity elevations (depth-averaged and daily-
averaged) under worse-case discharge conditions are predicted to be only in the 1 to 2 ppt range,
except for very localized areas near actual discharge points and slough mouths, where elevations
may reach 4 ppt. Such small increases in salinity, which will last less than two months, are not
expected to adversely impact resident aquatic species.

During the Continuous Circulation Period, salinity elevations in all segments of S.F. Bay and its
tributaries are predicted to be sufficiently low so as not to present a risk to resident aquatic life.
In S.F. Bay, salinity elevations (depth-averaged and daily-averaged) are predicted to be quite
localized and not to exceed 1 ppt at any time of the year. In the tributaries, salinity increases are
predicted to vary seasonally, with very low values during the winter and somewhat higher values
during the late summer and fall (i.e., highest pond salinities and lowest tributary flow). Even
during the worst-case times of the year, salinities in the tributaries during the Continuous
Circulation Period are not expected to pose a risk to resident aquatic life.

Results and Conclusions by Site - Throughout the ISP, each of the various segments of the bay
and its tributaries will experience a different exposure to saline pond water. Therefore, it is most
informative to address each of these segments separately in evaluating the potential for salinity-
related impacts. It should be noted that the salinities reported in this discussion are daily and
depth-averaged values.

South Bay Proper - During the Initial Release Period, under worst-case conditions, the
increase in salinity is predicted to be less than 3 ppt, except in very localized areas near
discharge points and at the mouths of sloughs where increases may be as high as 4 ppt. The
salinity increases are predicted to be less under more realistic discharge conditions. Based
on the available literature, these small increases in salinity are unlikely to adversely impact
the estuarine species which are resident in the impacted segments of South San Francisco
Bay. The resident organisms in the South Bay normally experience variations of several ppt
on a daily basis and up to 10 ppt on a seasonal basis and many of the resident species are
likely to have salinity tolerances greatly in excess of 32 ppt. The ability of estuarine species
to tolerate salinities significantly higher than full-strength seawater (32 ppt) is described in
Hopkins (1973) and summarized in Table 4-2.

During the Continuous Circulation Period elevated salinities in the South Bay proper are
expected to be virtually non-existent. It is predicted that any increases will be 1 ppt or less
and occur in very localized areas near discharge points and at the mouths of sloughs.
Consequently, impacts to aquatic life in South Bay proper, resulting from elevated salinity,
are not expected during the long-term Continuous Circulation Period.

Alameda Flood Control Channel —During the Initial Release Period, under worst-case
conditions, the maximum increase in salinity is predicted to be 14 ppt in the vicinity of the
Pond 2C discharge. Salinity increases will be lower in other segments of the channel and
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nowhere in the channel will depth-averaged and daily-averaged salinities exceed
approximately 37 ppt. At the end of the Initial Release Period, a maximum salinity increase
of 6 ppt will occur in the vicinity of the Pond 2C discharge point and lower salinity increases
will occur in other segments of the channel. The maximum salinity during the Initial Release
Period under more realistic conditions, similar to those observed in 2002, is predicted to be
approximately 30 ppt. The salinity increases are predicted to be less under these more
realistic discharge conditions, with local maximum increases being in the 2-4 ppt range.
Based on the available literature, these increases in salinity are unlikely to adversely impact
the estuarine species which are resident in the impacted segments of the Alameda Flood
Control Channel. The resident organisms in the AFCC normally experience variations of 15-
20 ppt on a daily basis and up to 30 ppt on a seasonal basis and many of the resident species
are likely to have salinity tolerances greatly in excess of 32 ppt.

During the Continuous Circulation, elevated salinities in the AFCC are expected to be quite
low. It is predicted that any increases will be in the range of 1-4 ppt and occur in channel
segments near the Pond 2C discharge point. Consequently, impacts to aquatic life in the
AFCC, resulting from elevated salinity, are not expected during the long-term Continuous
Circulation Period.

Coyote Creek — During the Initial Release Period, under worst-case conditions, the
maximum increase in salinity is predicted to be 14 ppt in the vicinity of the Pond A14
discharge. Salinity increases will be lower in other segments of the creek and nowhere in the
creek will depth-averaged and daily-averaged salinities exceed approximately 32 ppt. At the
end of the Initial Release Period, a maximum salinity increase of 6 ppt will occur in the
vicinity of the Pond A 14 discharge point and lower salinity increases will occur in other
segments of the creek. The maximum salinity during the Initial Release Period under more
realistic conditions, similar to those observed in 2002, is predicted to be approximately 26
ppt. The salinity increases are predicted to be less under these more realistic discharge
conditions, with local maximum increases being in the 1-5 ppt range. Based on the available
literature, these increases in salinity are unlikely to adversely impact the estuarine species
which are resident in the impacted segments of Coyote Creek. The resident organisms in
Coyote Creek normally experience variations of 15-20 ppt on a daily basis and up to 30 ppt
on a seasonal basis and many of the resident species are likely to have salinity tolerances
greatly in excess of 32 ppt.

During the Continuous Circulation Period, elevated salinities in Coyote Creek are expected
to be quite low. It is predicted that any increases will be 3 ppt or less and will occur in creek
segments near the Pond A 14 discharge point. Consequently, impacts to aquatic life in
Coyote Creek, resulting from elevated salinity, are not expected during the long-term
Continuous Circulation Period.

Alviso Slough — During the Initial Release Period, under worst-case conditions, the
maximum increase in salinity is predicted to be 20 ppt in the vicinity of the Pond A7
discharge. Salinity increases will be lower in other segments of the slough and nowhere in
the slough will depth-averaged and daily-averaged salinities exceed approximately 37 ppt.
At the end of the Initial Release Period, a maximum salinity increase of 8 ppt will occur in
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the vicinity of the Pond A7 discharge point and lower salinity increases will occur in other
segments of the slough. The maximum salinity during the Initial Release Period under more
realistic conditions, similar to those observed in 2002, is predicted to be approximately 26
ppt. The salinity increases are predicted to be less under these more realistic discharge
conditions, with local maximum increases being in the 2-18 ppt range. Based on the
available literature, these increases in salinity are unlikely to adversely impact the estuarine
species which are resident in the impacted segments of Alviso Slough. The resident
organisms in Alviso Slough normally experience variations of 15-20 ppt on a daily basis and
up to 30 ppt on a seasonal basis and many of the resident species are likely to have salinity
tolerances greatly in excess of 32 ppt.

During the Continuous Circulation Period, elevated salinities in Alviso Slough are expected
to be moderate. It is predicted that any increases will be 8 ppt or less and will occur in
slough segments near the Pond A7 discharge point. Consequently, impacts to aquatic life in
Alviso Slough, resulting from elevated salinity, are not expected during the long-term
Continuous Circulation Period.

Guadalupe Slough - During the Initial Release Period, under worst-case conditions, the
maximum increase in salinity is predicted to be 18 ppt in the vicinity of the Pond A3W
discharge. Salinity increases will be lower in other segments of the slough and nowhere in
the slough will depth-averaged and daily-averaged salinities exceed approximately 37 ppt.
At the end of the Initial Release Period, a maximum salinity increase of 14-16 ppt will occur
in the vicinity of the Pond A3W discharge point and lower salinity increases will occur in
other segments of the slough. The maximum salinity during the Initial Release Period under
more realistic conditions, similar to those observed in 2002, is predicted to be approximately
30 ppt. The salinity increases are predicted to be less under these more realistic discharge
conditions, with local maximum increases being approximately 6 ppt. Based on the available
literature, these increases in salinity are unlikely to adversely impact the estuarine species
which are resident in the impacted segments of Guadalupe Slough. The resident organisms
in Guadalupe Slough normally experience variations of 5-15 ppt on a daily basis and up to
30 ppt on a seasonal basis and many of the resident species are likely to have salinity
tolerances greatly in excess of 32 ppt.

During the Continuous Circulation Period, elevated salinities in Guadalupe Slough are
expected to be moderate. It is predicted that any increases will be 8 ppt or less and will occur
in slough segments near the Pond A3W discharge point. Consequently, impacts to aquatic
life in Guadalupe Slough, resulting from elevated salinity, are not expected during the long-
term Continuous Circulation Period.

10
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5. POTENTIAL FOR TOXIC CHEMICAL IMPACTS

The pond water which will be discharged to the bay and its tributaries during the ISP is
essentially bay water which has been concentrated via solar evaporation and, therefore, any
contaminants that occur in bay water have the potential to occur in the pond discharge. Other
possible sources of chemical contaminants in the pond water discharge include desorption from
sediments and atmospheric deposition. The concentrations of contaminants originating from bay
water may be either increased (due to concentration, desorption, and deposition) or decreased
(due to sorption to sediments, uptake by biota, volatilization, and other processes) prior to and
during the ISP.

If toxic chemical contaminants are present in circulated pond water, the potential for impact to
aquatic life can be estimated by comparing the measured concentrations against established
water quality objectives for the receiving waters in question. For discharges from the Alviso
Unit, the operative water quality objectives, except for copper and nickel, are established by the
USEPA and published in the Federal Register as the California Toxics Rule (40CFR 131.38),
which apply to all waters of the San Francisco Bay Estuary south of the Dumbarton Bridge. The
operative objectives for copper and nickel in this region of the bay have been established by the
San Francisco Regional Water Quality Control Board as site-specific objectives. For discharges
from the Baumberg and the West Bay units, the operative water quality objectives are specified
in the San Francisco Bay Water Quality Control Plan (SFRWQCB 1995) and apply to all waters
of the S.F. Bay Estuary north of the Dumbarton Bridge.

The concern about the presence of toxic chemicals and their possible impact on aquatic
organisms in segments of the receiving waters (i.e., segments of the bay and adjoining sloughs)
was evaluated in a multi-step fashion. First, samples of pond water, considered representative of
ISP conditions, were analyzed to determine which, if any, toxic chemicals might be present in
pond discharges during the ISP. Second, these concentrations were compared against their
operative water quality objectives to determine if there was a potential for harm to aquatic life.
Third, for each chemical which was found to be present in concentrations that exceed their
objectives, an evaluation was made to estimate the significance of that exceedence in the
receiving waters.

ORGANIC COMPOUNDS

To address the concern about potential impacts associated with organic chemicals in the
discharge from ponds during the ISP, water samples were collected in August 2002 from the
Alviso Unit, Baumberg Unit, and West Bay Unit ponds. The sample locations were selected in
order to obtain the range of types of water that would be expected to be discharged from the salt
ponds during the Initial Release and Continuous Circulation Periods. These samples were
analyzed for semi-volatile organics as well as dioxins and furans. The results of these analyses
are provided in detail in a report by HydroScience Engineers, Inc. entitled “Water and Sediment
Quality Sample Report: Cargill Salt Ponds — South Bay”. This report is provided in full as an
appendix to this document. In brief, the results of chemical analysis of pond water samples,
which are considered representative of future discharges, indicate that organic compounds will
not be problematic because they are rarely detected and, if detected, occur at very low

11
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concentrations that are below known adverse effect levels. For four of five samples, none of the
67 semi-volatile organic compounds included in the analysis were detected. In the fifth sample,
66 of the 67 compounds were not detected and one compound was found in an unquantifiable
trace level. Similarly, for three samples analyzed, dioxins and furans were either undetected or
present in concentrations below the method calibration limit.

HEAVY METALS

To address the concern about potential impacts associated with heavy metals in the discharge
from ponds during the ISP, a comprehensive evaluation was performed which is described in
detail in a separate document prepared by S.R. Hansen & Associates entitled, “Evaluation of the
Potential for Impacts to Aquatic Life due to the Presence of Heavy Metals in the Saline Pond
Water Circulated during the Initial Stewardship Period”. This document is provided as an
appendix to this report. The following is a summary of the approach and results.

Approach - The concern about the presence of heavy metals and their possible impact on
aquatic organisms in segments of the receiving waters was evaluated in a multi-step fashion.
First, applicable water quality objectives for heavy metals were identified for the water bodies
into which pond water would be circulated. Second, representative samples of pond water were
sampled from the Alviso and Baumberg Units and analyzed to determine the concentrations of
heavy metals present in pond water and estimate how these concentrations vary with salinity.
Third, based on the predicted salinities of the proposed discharges, these measured metal
concentrations were used to estimate the range of metal concentrations that would be present in
each proposed discharge during both the initial release and the continuous circulation portions of
the ISP. Fourth, for each discharge, the predicted concentration range of each heavy metal was
compared against its operative water quality objective to determine if there was a potential for
harm to aquatic life. Fifth, for each metal which was predicted to occur in a discharge in
concentrations that exceed its objective, an evaluation was made to estimate the significance of
that exceedence in the receiving waters.

General Overview of Results — Ten water samples were collected from Alviso and Baumberg
Unit ponds in October 2002 and analyzed for dissolved and total concentrations of ten heavy
metals. The sample locations were selected to encompass the full range of salinities that will
potentially occur in discharges during the ISP. The results of these analyses (as summarized in
Table 5-2) were used to estimate metal concentrations in each of the ISP discharges and these
estimates were then compared with applicable water quality objectives (as summarized in Table
5-1). Based on this evaluation, it was concluded that 8 of the 10 heavy metals studied (i.e.,
arsenic, cadmium, chromium, copper, lead, selenium, silver, and zinc) are not expected to exceed
applicable objectives at any time, in any of the discharges, during the ISP (i.e., during either
Initial Release or Continuous Circulation Periods). On the other hand, this evaluation indicates
that there is a potential for both nickel and mercury to be present in the circulated pond waters in
concentrations greater than their applicable water quality objectives (see Tables 5-3 and 5-4,
respectively). However, these exceedences, if they occur, will be primarily limited to the Initial
Release Period (i.e., approximately the first two months of circulation) and will result in only
minor elevations in concentrations in limited segments of the receiving water bodies. In
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addition, in those segments where nickel and mercury concentrations are predicted to increase
slightly, there is little potential for harm to aquatic life associated with these increases.

Specific Results Related to Nickel and Mercury — Pond waters discharged during the ISP
might exceed applicable nickel and mercury water quality objectives under the following
circumstances:

- Dissolved nickel concentrations in discharges from Alviso Unit ponds during the
Initial Release Period

- Total nickel concentrations in discharges from the Baumberg and Westside Unit
ponds during both Initial Release and Continuous Circulation Periods

- Total mercury concentrations in discharges from Baumberg and Westside Unit ponds
during the Initial Release Period.

To determine the significance of these potential exceedences, evaluations were performed to
estimate how these discharges would alter concentrations in the receiving waters and how these
alterations would impact aquatic life. The results of these evaluations are summarized below.

Dissolved Nickel Discharged from Ponds in the Alviso Unit —The initial comparisons
indicated that dissolved nickel concentrations in several of the discharges from the Alviso
Unit might exceed the applicable water quality objective for waterbodies south of the
Dumbarton Bridge of 11.9 ug/l dissolved nickel. These exceedences are predicted to occur
only when ponds are discharging at their proposed maximum salinities and would be limited
to the Initial Release Period. The discharges that might exceed water quality objectives
(from ponds A7, A14, and A16) have the potential to impact waters in Alviso Slough,
Coyote Creek, and portions of South Bay. An in-depth evaluation indicated that after initial
mixing, there would be no predicted exceedences of the nickel objective in either Alviso
Slough, Coyote Creek, or South S.F. Bay and, consequently, no expected impact to aquatic
life in any of these receiving waters.

Total Mercury Discharged from Ponds in the Baumberg Unit —The initial comparisons
indicated that total mercury concentrations in all of the discharges from the Baumberg Unit
might exceed the applicable water quality objective for waterbodies north of the Dumbarton
Bridge of 25 ng/l total mercury. These exceedences were predicted to occur only when
ponds are discharging at their proposed maximum salinities and would be limited to the
Initial Release Period. Under these conditions, these discharges have the potential to impact
waters in the Alameda Flood Control Channel (AFCC), Old Alameda Creek, and portions of
South Bay.

In the AFCC, discharge from salt ponds is predicted to have minimal impact on compliance
with the mercury water quality objective. When the waters in the AFCC contain average
concentrations of total mercury, the discharge from Ponds 2 and 2C, would at worst raise the
ambient concentrations in the AFCC by approximately 10% and would result in equaling the
objective in 3 to 4 kilometers of the channel. This condition would last for less than 8
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weeks; disappearing at the end of the Initial Release Period. When the waters in the AFCC
contain maximum concentrations of total mercury, the discharge from Ponds 2 and 2C,
would have essentially no effect. Under existing conditions, the mercury objective would be
exceeded throughout the creek by between 7 and 10 ng/l and the input from the ponds would
increase these concentrations by less than 1 ng/l. Any increases due to the pond discharges
would last for less than 8 weeks; disappearing at the end of the Initial Release Period.

In S.F. Bay north of the Dumbarton Bridge, it is predicted that, after initial mixing, salt pond
discharges would have no impact on compliance with the mercury water quality objective
during the Initial Release Period. When the waters in the South Bay contain average
concentrations of total mercury, the discharges from the Baumberg ponds would increase
total mercury in ambient bay water by less 1 ng/l and would not cause an exceedence of the
mercury objective. When the waters of South Bay contain maximum concentrations of total
mercury, the discharge from the Baumberg ponds would have essentially no effect. Under
existing conditions, the mercury objective would be exceeded throughout the South Bay by
approximately 11 ng/l and the input from the ponds would actually result in a decrease in
ambient concentrations (i.e., the concentration of mercury is predicted to be lower in the
discharge than in the ambient waters).

Total Nickel Discharged from Ponds in the Baumberg Unit —The initial comparisons
indicated that total nickel concentrations in all of the discharges from the Baumberg Unit
might exceed the applicable water quality objective for waterbodies north of the Dumbarton
Bridge of 7.1 ug/l total nickel. These exceedences have the potential to occur during all
phases of the ISP and over a wide range of discharge salinities. During both the Initial
Release and Continuous Circulation Periods, these discharges have the potential to impact
waters in the Alameda Flood Control Channel (AFCC), Old Alameda Creek, and portions of
South Bay.

In the AFCC, it is predicted that, after initial mixing, salt pond discharges would have
limited impacts on compliance with the nickel water quality objective during both the Initial
Release and Continuous Circulation Periods. During the Initial Release Period, compliance
with the nickel objective in the AFCC would depend primarily on the salinity of the
discharging ponds. If the ponds discharge at 2002 salinity values, there is no predicted affect
on compliance. However, if the ponds discharge at proposed maximum salinities, there is a
predicted increase in the area of the AFCC which will be out of compliance (approximately
1 km), but this increase will last less than 8 weeks. During the Continuous Circulation
Period, compliance with the nickel objective in the AFCC would depend primarily upon the
ambient concentrations of nickel in the AFCC. If the ambient waters contain average
concentrations of nickel, it is predicted that, after initial mixing, pond discharges will
increase the concentration of total nickel by lug/l or less throughout the AFCC and will
cause slight exceedences of the nickel water quality objective in 3-5 km of the channel. If
the ambient waters contain maximum concentrations of nickel, it is predicted that, after
initial mixing, pond discharges will increase the concentration of total nickel by 1ug/l or less
throughout the AFCC, but will have no effect on compliance with the nickel objective.
Between 4 and 5 km of the AFCC will be out of compliance with the objective regardless of
whether the salt ponds are discharging or not.
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In S.F. Bay north of the Dumbarton Bridge, it is predicted that, after initial mixing, salt pond
discharges would have no effect on compliance with the nickel water quality objective
during either the Initial Release or Continuous Circulation Periods. When the waters in the
bay contain average concentrations of total nickel, the discharges from the salt ponds would
increase total nickel in ambient bay water by 0.5 ug/l or less and would not cause an
exceedence of the nickel objective. When the waters of South Bay contain maximum
concentrations of total nickel, the discharge from the salt ponds would have essentially no
effect on compliance with the nickel objective. Under existing conditions, the maximum
ambient nickel concentrations exceed the nickel water quality objective throughout the
South Bay by 1 to 3 ug/l and the input from the ponds would not cause measurable changes
in these concentrations and, consequently, will not affect compliance.
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6. POTENTIAL FOR DISSOLVED OXYGEN SAGS

Reductions in dissolved oxygen (D.O.) have been identified as a concern in potential locations
where circulated pond waters would enter receiving water bodies during the ISP. This concern
arises from the possibility that circulated pond water may have high biological oxygen demand
which could result in depressed D.O. in sloughs, creeks, and portions of the Bay proper. If these
D.O. depressions were large enough, they could result in anoxic conditions that would adversely
impact aquatic life.

This concern about the potential for DO sags was addressed in a two step process. First,
surrogate samples of the discharges were analyzed for DO and 5-day biological oxygen demand
(BODs). These standard conventional analyses provide a coarse estimate of whether the
discharges have a potential to cause a DO sag. Second, comprehensive experiments were
performed to ascertain whether this potential for a DO sag would actually occur under site-
specific conditions.

CONVENTIONAL CHEMICAL ANALYSIS OF DISCHARGE

Several pond water samples, which are considered representative of the range of types of water
that will be discharged from the salt ponds during the ISP, were analyzed for DO and BODs and
the results are summarized in Table 6-1. The results of the DO analyses indicate that dissolved
oxygen in the discharge is likely to be near saturation. However, lower concentrations of DO
may occur, apparently due to high densities of algae in these waters and the associated diurnal
cycles of respiration and photosynthesis.

More important than the dissolved oxygen at the point of discharge is the impact that the
discharge will have on dissolved oxygen levels after mixing with the receiving waters. The
results of BODs analyses, which were performed to gain some insight into this potential, indicate
that in 5 days, under worst-case conditions, the amount of oxygen consumed ranged from 4.1 to
115 mg/l. There was no correlation between salinity and BOD (r* = 0.0006). It should be noted
that these 5-day BOD tests are only coarse indicators of the potential of a discharge stream to
cause reductions in dissolved oxygen in receiving water bodies. They are worst-case evaluations
which tend to over-estimate the level of DO consumption that would occur under realistic
conditions at the point of discharge. Conditions are set in these tests to maximize DO
consumption, including (1) addition of large concentrations of bacteria, which maximizes
bacterial activity and respiration, (2) addition of nutrients, which also increases bacterial growth
and respiration, and (3) performance of the tests in the dark, which maximizes algal respiration
and eliminates algal photosynthesis.

SITE-SPECIFIC STUDIES TO ADDRESS DO ISSUE

To more accurately address the potential of circulated pond water to reduce DO in the receiving
waters (i.e., sloughs and near-shore segments of the bay), comprehensive studies were performed
in Fall 2001 and Spring 2002. These studies were designed to empirically evaluate how, under
realistic site-specific conditions, the planned discharge of saline pond water would affect the DO
in selected receiving water segments. The design and results of these studies are described in
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detail in a report by S.R. Hansen & Associates entitled “Evaluation of the Potential for
Reductions in Dissolved Oxygen Associated with Circulation of Saline Pond Water during the
Initial Stewardship Period”. This document is provided as an appendix to this report. The
following is a summary of the approach and results.

Approach - An evaluation was performed to determine to what extent D.O. would be altered in
selected sloughs, creeks, and bay segments as a result of saline pond water circulation during the
ISP and how these alterations would affect aquatic life. This evaluation consisted of the
performance of 60-day BOD tests on mixtures of saline pond water and receiving water that
would be expected near each of the points of discharge during two critical periods of the ISP -
early spring (of the first year) and late summer/early fall. The early spring of the first year was
evaluated because it is when the initial release will occur and, consequently, when the
concentration of pond water will be the highest in sloughs, creeks, and bay segments. The “late
summer-early fall” period was evaluated because oxygen demand is routinely the highest during
that time of the year due to natural processes (i.e., high temperatures, increased organic
material). The 60-day BOD tests were performed under realistic ambient conditions to generate
more realistic results. Neither bacteria nor nutrients were added to the mixtures (i.e., only
contained the natural flora of bacteria and algae and the ambient concentrations of nutrients) and
normal diurnal light cycles were provided (to allow algae to photosynthesize as well as to
respire).

For each of the two study periods, the evaluation was accomplished by a mixture of modeling
and empirical efforts using the following five step process:

1. Estimate the composition of water which would be found in selected slough and bay
segments under existing (i.e., no circulation) and ISP conditions - the estimated
composition for a given segment specifies the percentage of each type of water
present in the segment (i.e., percentages of bay water, upstream slough water, and
each type of discharged pond water)

2. Formulate these compositions by mixing, in the predicted proportions, samples of bay,
slough, and pond waters actually collected from the water bodies in question at
the times in question

3. Perform analytical tests (i.e., ultimate BOD analyses) on each of these mixtures to
determine their oxygen demand

4. In each segment, determine how circulation of pond water during the ISP changes
oxygen demand

5. Predict whether any observed changes in oxygen demand would result in adverse
conditions to aquatic life

General Overview of Results - The results of the evaluations performed indicate that, for the
scenarios that were evaluated, the circulation of saline pond water during the ISP will not cause
adverse impacts due to reduced dissolved oxygen. The data indicate that in the “late summer-
early fall” time frame, oxygen demand (determined under worst case conditions of total
darkness) will be slightly higher during the ISP than under existing conditions in segments of
Alviso Slough, Coyote Creek, Old Alameda Creek, Alameda Flood Control Channel, and S.F.
Bay Proper. However, these worst-case estimates of elevated oxygen demand would not be of
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sufficient magnitude to cause anoxic conditions which would be harmful to aquatic life. If light
had been provided, even these small decreases in DO would, in all likelihood, not have occurred.
Likewise, in the early spring of the first year of the ISP (i.e., when circulation first begins and the
salinity of the discharge from the salt ponds will be the highest), the oxygen demand contributed
by the addition of circulated saline pond water is unlikely to produce anoxic conditions in the
receiving waters. During this Initial Release Period, any increased oxygen demand is apparently
due to the presence and respiration of algae in the pond water and with even minimal average
ambient light conditions would result in no net loss of dissolved oxygen in the sloughs and
nearby bay. This is illustrated in Figure 6-1, in which the consumption of DO under a variety of
diurnal light regimes is presented for each of three receiving water sites.

Applicability of Results - The mixtures that were formulated and analyzed in this evaluation are
not perfectly representative of the mixtures that are expected during the ISP. This difference
occurs because the plans for circulating pond water have been developed as an iterative process
and have changed over time. The evaluations that were performed in the Fall of 2001 and the
Spring of 2002 were based on mixtures that were predicted from the applicable operation plans
at those times. Since then, in order to improve project reliability and reduce the potential for
environmental impacts, major changes have been made in how the circulation is designed and
will be operated. Consequently, different mixtures are now predicted for the bay and slough
segments than the ones tested in Fall 2001 and Spring 2002. However, in spite of these
differences, the results of the earlier tests still provide information that is relevant to the current
proposed operation scheme and lead to the conclusion that sags in dissolved oxygen in the
sloughs and bay are highly unlikely during the currently configured ISP. The applicability of the
results to the current configuration is based on two factors. First, for many of the segments
considered, the formulated and analyzed mixtures had higher concentrations of pond water than
is predicted under the current ISP operation plan and, therefore, the generated results would be
conservative (i.e., predict higher oxygen demand than would be experienced under the current
ISP operation plan). Second, sensitivity analyses were performed using the “Spring 2002”
formulated samples and the results indicate that oxygen demand does not change significantly
when the amount and/or salinity of pond discharge varies and, therefore, any differences in
composition between the tested mixtures and those predicted under current ISP operation plans
would be unlikely to significantly alter the conclusions.
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7. POTENTIAL FOR IMPACTS ON SALMONID MIGRATIONS

Chinook salmon and steelhead trout spawn in several of the tributaries to the South Bay and use
a few of the proposed circulation areas as migration corridors to their upstream spawning
grounds. There is a concern that changes in the composition of water in the circulation areas
during the ISP might disorient the salmonids and interrupt the upstream passage of adults and the
downstream passage of juveniles through these critical areas. In addition, there is a concern that
downstream migrating juveniles might be entrained into the salt ponds along with the circulation
intake water during the ISP.

The concerns about potential impacts to salmonids were addressed in a multistep process in
which (1) life history characteristics of salmonids in the relevant creeks and sloughs was
determined, (2) potential impacts to upstream migrating adult salmonids were evaluated, and (3)
the potential impacts to downstream migrating juvenile salmonids were evaluated. The design
and results of these evaluations are described in detail in a report by S.R. Hansen & Asociates
entitled “Evaluation of the Potential for Impacts on Salmonid Migration Associated with
Circulation of Saline Pond Water during the Initial Stewardship Period” which can be found as
an appendix to this document. A brief summary of the results is presented below.

Use of Sloughs and Creeks by Salmonids - Steelhead trout and chinook salmon use three of the
sloughs into which saline pond water will be circulated during the ISP as migration corridors to
upstream spawning areas. Both species currently use Coyote Creek and Alviso Slough. In
addition, steelhead trout would use the Alameda Flood Control Channel if, as planned, man-
made obstructions were removed. The use of these waterbodies as migration corridors is
seasonal, with adult steelhead trout primarily migrating upstream from January through March
and adult chinook salmon primarily migrating upstream from September through November. The
young-of-the-year of both species primarily migrate downstream between March and April, with
some storm-driven migration occurring as early as December.

Evaluation of Entrainment of Downstream Migrating Juveniles — Since juvenile salmonids
are traveling towards the more saline waters of the South Bay and eventually the ocean, it does
not seem likely that zones of elevated salinity would adversely affect their downstream migrating
behavior as long as the salinity was not high enough to cause mortality or other acute impacts.
However, there is a potential that the downstream migrating juveniles could be entrained into the
salt ponds along with water taken from the sloughs as intake for the planned circulation patterns.
Such intakes are planned for Alviso Slough (into Pond A9), Coyote Creek (into Pond A17), and
Alameda Flood Control Channel (into Pond 1C). Any juvenile salmonids entrained into the salt
ponds would likely be lost from the population.

To eliminate any possibility of entrainment of juvenile salmonids, it was decided in consultation
with NMFS to close the intakes on all salmonid creeks and sloughs from December 1 through
April 30. This period encompasses the peak downstream juvenile migration period (March
through April) as well as any early storm-induced juvenile washouts (late December through
February). This closure period may be shortened by one month (i.e., December 1 — March 31)
for the A9 intake from Alviso Slough during the Initial Release Period in order to prevent higher
than desired salinities in the A14 discharge.
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Evaluation of Interference with Upstream Migration of Adults — Upstream migrating adult
steelhead trout and adult chinook salmon are both thought to be following a chemical signal to
their spawning areas. The exact nature of this signal is not known, but is thought to be
associated with some mixture of water-borne chemical constituents which are unique to the
stream in which they were born and to which they are returning to spawn. It has been suggested
that for upstream migration to be successful, there should be an increasing concentration of this
chemical signal as the adults move upstream in the sloughs and streams leading to the spawning
areas. Since the exact chemical compounds that serve as signals for the upstream migration have
not been identified, it is reasonable to assume that maintenance of a “natal-stream water”
gradient (i.e., concentration of natal-stream water increases as an adult salmonid moves further
upstream) may be a reasonable surrogate. If the circulation of pond water during the ISP
interrupts this “natal-stream water” gradient, upstream migration of chinook salmon and/or
steelhead trout could be impaired.

It has also been hypothesized that a decreasing salinity gradient might be playing a role in
guiding salmonids to their upstream spawning areas. Consequently, significant interruptions in
these salinity gradients in the sloughs and creeks used by steelhead trout and chinook salmon as
migration corridors might impair their upstream migrations.

“Natal-Stream Water” Gradient Evaluation - An evaluation was performed to determine
whether the circulation of saline waters from the salt ponds during the ISP would interfere with
the “natal-stream” gradient in the sloughs and creeks used by salmonids as migration corridors to
their upstream spawning areas. This evaluation was targeted to those sloughs and creeks actually
used by salmonids (i.e., Alviso Slough, Coyote Creek, and the Alameda Flood Control Channel)
and to those times during which the peak upstream migrations actually occur (i.e., January-
March for steelhead trout and September-November for chinook salmon).

The evaluation consisted of three components. First, the three sloughs used by salmonids as
migration corridors were each divided into 1-km segments. Second, using modeling techniques,
the percentage of various types of water (i.e., upstream “natal-stream” water, bay water, saline
pond water) in each segment was predicted under both existing and ISP conditions. Third, the
existing condition and ISP condition predictions were compared to determine if discharge from
the ponds during the ISP would produce a break in the “natal-stream gradient” and, if so,
whether adult salmon migration would be adversely impacted.

The results of these evaluations indicate that circulation of saline water during the ISP is not
expected to disrupt the “natal-stream” gradients in the sloughs and creeks used by adult
salmonids as migration corridors to their upstream spawning areas. In all cases examined, the
magnitude of the gradient will not decrease due to the addition of saline pond water and adult
steelhead trout and adult chinook salmon should have a strong “natal-stream” signal to follow to
their spawning grounds. The maintenance of a “natal-stream water” gradient during the ISP is
illustrated in Figure 7-1 for Alviso Slough and Coyote Creek during both the fall and winter
upstream migration periods and for AFCC during just the fall upstream migration period.

Salinity Gradient Evaluation - The salinity in a tidal slough generally increases in the
downstream direction. Therefore, the salinity at any given point in a tidal slough is usually lower
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than the salinity at any point further downstream (toward the bay). Discharges from salt ponds
during the ISP could lead to localized regions, near the salt pond system outlets, where there are
maxima in salinity. When passing through such a local maxima, an upstream migrating adult
salmonid would experience a local “salinity gradient reversal” (i.e., lower salinity to higher
salinity to lower salinity). The effect that such a local “salinity gradient reversal” would have on
upstream migrating adult salmonids is not known, but there is, at least theoretically, a possibility
that it could confuse a fish and impede its upstream migration.

It should be noted that salinity gradient reversals occur naturally in San Francisco Bay and do not
appear to hinder the upstream migration of adult salmonids. Salinity data collected for the South
Bay Discharge Authority between December 1981 and November 1986 (Kinnetic Laboratories
1987) suggests that salinity reversals occur regularly and naturally in both Alviso Slough and
Coyote Creek. In addition, the salinity observation data collected by the USGS for the South San
Francisco Bay (Baylosis et al. 1997) demonstrate that there are reversals in the salinity gradient
in the South Bay during periods of salmonid migrations. Since salmonids are known to navigate
successfully through the South Bay, Coyote Creek, and Alviso Slough during these periods, it is
reasonable to assume that these natural reversals do not impede the migratory pathways of the
salmonids.

Despite the uncertainty as to the importance of salinity gradients in salmon migratory behavior,
an evaluation was performed to determine whether the circulation of saline waters from the salt
ponds during the ISP might interrupt the salinity gradient in the sloughs and creeks used by
salmonids as migration corridors to their upstream spawning areas. This evaluation was targeted
to those sloughs and creeks actually used by salmonids (i.e., Alviso Slough, Coyote Creek, and
Alameda Flood Control Channel) and to those times during which the peak upstream migrations
actually occur (i.e., January-March for steelhead trout and September-November for chinook
salmon).

The evaluation consisted of three components. First, for each slough and relevant time period,
mathematical modeling techniques were used to predict salinity gradients under existing
conditions (i.e., no pond circulation). Second, using the same models, salinity gradients were
predicted under ISP conditions. Third, these existing condition and ISP condition gradients were
compared to determine if discharge from the ponds during the ISP would produce significant
salinity gradient reversals. It should be noted that the identification of salinity gradient reversals
is dependent upon the threshold that is used — i.e., how much more saline does the upstream
water have to be in order for a gradient reversal to be considered reportable. In this evaluation,
two threshold values were used: 3 ppt and 1 ppt. The 3 ppt threshold is considered representative
of what might be reasonably detected by salmonids and might potentially influence their
behavior. The 1 ppt threshold is considered a very conservative prediction of a salinity gradient
reversal and is unlikely to have an influence on salmonid migratory behavior.

The results of these evaluations indicate that circulation of saline water during the ISP will not
significantly disrupt salinity gradients in the sloughs and creeks used by adult salmonids as
migration corridors to their upstream spawning areas. During the winter months when steelhead
trout are migrating upstream, model predictions based on the 3 ppt threshold indicate that for the
two streams currently used (i.e., Alviso Slough and Coyote Creek) and the one stream that could
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potentially be used (i.e., Alameda Flood Control Channel), salinity gradients would be intact for
more than 99% of the time during the ISP. During the fall months when chinook salmon are
migrating upstream, model predictions indicate that for Coyote Creek, salinity gradients would
be intact for 100% of the time during the ISP. For Alviso Slough, even though the modeling
predicts a greater frequency and duration of salinity gradient reversals during this fall period,
intact salinity gradients on a monthly basis are still predicted to exist for between 49 and 98% of
the time. It should be noted that all predicted salinity gradient reversals were geographically
limited to a relatively small area in each slough around the point of discharge from the salt pond.
In addition, many of the predicted “salinity gradient breaks” only affect the lower portion of the
water column and, therefore, in these cases, a zone of passage with an intact salinity gradient is
present in the upper portion of the water column. The model predictions indicate that during the
ISP salinity gradients are sufficiently intact to provide a consistent signal for upstream migration,
if, indeed, the steelhead trout and chinook salmon actually follow such a signal.
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8. POTENTIAL FOR IMPACTS ON BAY SHRIMP HABITAT

Bay shrimp (Crangon franciscorum) is a common invertebrate species in South S.F. Bay and its
tributaries. At present, there is a commercial fishery for this species in the South Bay and the
juveniles of this species live in probably all of the sloughs into which saline pond water would be
circulated during the ISP. Reportedly, these juveniles have specific salinity requirements which
are currently being met in South Bay sloughs and creeks. There is a concern that the circulation
of saline pond water during the ISP will increase salinities in the sloughs to levels that are
outside the requirements of the bay shrimp and, consequently, will adversely impact the bay
shrimp population.

The concerns about potential impacts to bay shrimp was addressed in a multistep process in
which (1) life history characteristics of bay shrimp in the sloughs in question were determined,
(2) the salinity preferences of various life stages of bay shrimp were estimated, (3) salinity
profiles in each slough over the course of the year were predicted under existing and ISP
conditions, and (4) changes in habitat quality due to pond discharge (based on how well salinity
profiles matched salinity preferences) were estimated. The design and results of these
evaluations are described in detail in a report by S.R. Hansen & Associates entitled “Evaluation
of the Potential for Impacts on Bay Shrimp Associated with Circulation of Saline Pond Water
during the Initial Stewardship Period” which can be found as an appendix to this document. A
brief summary of the results is presented below.

Use of Sloughs by Bay Shrimp - Bay shrimp use all of the sloughs into which saline pond water
will be circulated during the ISP as rearing habitat. The use is seasonal, with most shrimp being
absent during the months of March and April, when adults migrate to the ocean to spawn (Figure
8-1). Starting in May, juveniles migrate to the sloughs from the ocean and apparently seek out
slough segments based on prevailing salinity profiles. As the shrimp grow and mature, they are
found in those segments of the sloughs that contain higher salinity waters (i.e., closer to the bay).
In January and February, when the shrimp are mostly adults, they leave the sloughs and begin
their annual migration to their ocean spawning grounds. It should be noted, that one of the
reasons that the Initial Release Period was selected to begin on April 1 is to take advantage of
this window of low shrimp abundance in the sloughs and, consequently to minimize any
potential impacts to this commercially fished species.

Salinity Preferences — In the South Bay and its tributaries, the salinity preference of bay shrimp
is apparently associated with the age and, correspondingly, the size of the individuals. Juvenile
bay shrimp (defined as individuals between 11 and 25 mm total length) are found in South Bay
sloughs from May (when they first arrive from the ocean) through August (after which they are
considered adults). As illustrated in Figure 8-2, CDF&G data indicates that the juveniles are
found in waters of between 3 and 19 ppt salinity, but seem to prefer a salinity range of 10 and 15
ppt (Baxter et al. 1999).

As the bay shrimp get older and larger, they are found in higher salinity waters (Baxter et al
1999, Kinnetic Labs 1987). In the months of September through February, the average size of
the adult bay shrimp in the potential circulation areas consistently increases from 30 mm to
almost 50 mm. In the main channel of South Bay, bay shrimp in this size range are commonly
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found in waters with average salinities of between 17 and 27 ppt (depending upon year), and at
maximum salinities as high as 32 ppt. In the sloughs, from September through December, the
adult shrimp are found in waters of between 4 and 27 ppt, but seem to prefer a range of between
10-20 ppt.

Evaluation of Potential Impacts — As discussed in Section 1 of this report, three operation
plans are now being considered for the initial release portion of the ISP. Each of these plans
creates a different salinity profile in the sloughs and, consequently, a different exposure for the
resident bay shrimp. Therefore, separate evaluations were performed for each scenario.

Based on the salinity preferences of the various life stages of bay shrimp and model predictions
of salinity profiles, it appears that, if the discharges commence in April at salinities observed in
2002, the circulation of saline water from the ponds will not significantly alter the overall habitat
value for bay shrimp in the sloughs in question (Table 8-1). For all four sloughs examined, the
amount of preferred habitat for the adults is predicted to remain unchanged or, in the case of
Guadalupe Slough, increase during the ISP. Similarly, for three of these four sloughs, the
amount of preferred habitat for juveniles will remain relatively unchanged during the ISP. In
Alviso Slough, where there is a predicted decrease in the amount of preferred juvenile habitat
area (i.e., Alviso Slough), the resulting habitat value may be decreased, but would not be
eliminated.

If the discharges commence in April at their proposed maximum salinities, conclusions on
potential impacts to bay shrimp habitat do not change significantly (Table 8-2). Under these
conditions, there is no predicted reduction in the amount of adult preferred habitat area in any of
the four sloughs studied. In addition, for two of the sloughs (the Alameda Flood Control Channel
and Guadalupe Slough) there is no predicted reduction in the amount of juvenile preferred
habitat either. On the other hand, for Alviso Slough and Coyote Creek, discharges under these
conditions are predicted to reduce the amount of preferred juvenile habitat, but the lost area will
still retain some value to the juvenile shrimp. It should be pointed out that, according to these
predictions, increasing the discharge salinities from 2002 levels to maximum proposed levels
resulted in relatively little additional habitat loss for bay shrimp.

If the discharges commence in July at their proposed maximum salinities, conclusions on
potential impacts to bay shrimp habitat change to a greater extent (Table 8-3). Under these
conditions, there is no predicted reduction in the amount of adult preferred habitat in any of the
three sloughs studied. In addition, for Coyote Creek there is little predicted change in the amount
of juvenile preferred habitat either. On the other hand, for Alviso Slough and Guadalupe Slough,
discharges under these conditions are predicted to reduce the amount of preferred juvenile
habitat. However, it should be noted that even though some habitat in these sloughs will now fall
out of the preferred juvenile salinity range, this habitat will still maintain some value to juvenile
bay shrimp.

Overall Conclusions - In summary, this evaluation indicates that, with regard to bay shrimp
habitat, the major change that the circulation of saline pond water will produce during the ISP is
a shift of the preferred salinities to locations further upstream in the sloughs in question. Overall,
if discharges are at 2002 salinities, the amount of habitat that will have the preferred salinity
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ranges for both juveniles and adults will not decrease. If the discharges are at proposed
maximum salinities (with the initial release beginning in either April or July), there is a predicted
decrease in juvenile preferred habitat in Alviso Slough and Guadalupe Slough during the Initial
Release Period, but adult preferred habitat is not expected to be affected. After the initial release
from the ponds has been completed, it is anticipated that juvenile and adult shrimp habitat in the
sloughs will not be significantly impacted by the planned continuous circulation of relatively low
salinity pond water.

It is clear that bay shrimp use the sloughs into which saline pond water will be circulated during
the ISP as rearing habitat. The use is seasonal, with most shrimp being absent during the months
of March and April. This two month period encompasses the time when the adults leave the
South Bay to spawn in the ocean. In May, the young-of-the-year return to the sloughs to grow
and mature until February when their annual migration to the ocean once again begins. In order
to minimize any potential impacts to bay shrimp, this window of low abundance (March and
April) would be an ideal time to initiate the circulation of saline water from the ponds. The
discharged pond water will have the highest salinities at the beginning of the ISP and an
opportunity to eliminate those more saline waters when the majority of the shrimp are absent
would be advantageous.
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9. ESTIMATED TIME TO RECOVERY

Any adverse impacts to the resident invertebrate and/or fish community in the South Bay and its
tributaries during the ISP would most likely occur during the Initial Release Period when the
salinity, metals concentrations, and oxygen demand of the discharges would be the highest.
However, due to the relatively short duration of the Initial Release Period (i.e., approximately
two months for the bulk of the highly saline water to be pushed through the ponds), the highest
risk to the aquatic community will be relatively short-lived and recovery from impacts, if any
occurred, will begin rather quickly.

The available literature suggests that, if adversely impacted, benthic invertebrate communities in
the discharge areas would begin recovering almost immediately after the completion of the
Initial Release Period, with close to original community structure being re-established within one
year. Over a 10-year period (1974-83), Nichols and Thompson (1985) studied benthic
invertebrate communities in South San Francisco Bay mudflats. These communities are probably
very similar to those found in many of the bay and slough segments which will receive salt pond
discharges during the ISP. Nichols and Thompson report that these communities are very
persistent over time because many of the member species can respond quickly to major changes
in salinity and other perturbations. During these perturbations, local populations of some of the
resident species may greatly diminish in numbers or even disappear. However, when favorable
conditions return, these species often become re-established within a matter of months.
According to Nichols and Thompson, the key to this rapid recovery are the “opportunistic life
history strategies (rapid maturity, brooding of young, multiple generations each year, ease of
local dispersal of both juveniles and adults) that permit continued colonization of the mudflat
surface or rapid re-colonization after disturbances”.

A second study by Hopkins (1987), reported similar findings for four intertidal sites in San
Francisco Bay. Two of these sites, near Palo Alto and near Hayward, are in the general area of
the proposed Alviso and Baumberg Unit discharges and would be expected to have similar
benthic invertebrate community structure. Over a two year period, the benthic invertebrate
community structure varied considerably at each of these sites due to changes in salinity
resulting from changing rainfall patterns. The fall of 1982 to the spring of 1983 was an unusually
wet period and many of the species that are commonly found in the study areas were lost from
the benthic communities. However, during the following year, rainfall was back to normal and
many of the “lost” species were re-established.

Other corroborating information on the ability of estuarine species to rapidly become re-
established can be found in the literature on the colonization of constructed salt wetlands. This
process is clearly a worst-case example because, when initially constructed, the ecosystem in
these wetlands is starting from scratch. Not only are there no estuarine animals or plants present,
but the physical habitat is still being modified. In a paper by Levins et al. (1996), it is reported
that one month after the creation of a salt marsh, there is early colonization of benthic
invertebrates and after six months the macrofaunal densities and species richness of sediments
resemble those of natural marshes. Similarly, Simenstad and Thom (1996) report that in created
wetlands, fishes immediately occupied the intertidal habitat, with the number of species present
during the first year being fairly equivalent to later years.
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Other information which demonstrates the ability of natural benthic invertebrate communities to
recover from major perturbations includes the accidental spill of metam sodium, a toxic soil
sterilant, into the Upper Sacramento River at the Cantara Loop in July 1991. According to a
Department of Water Resources report (DWR 1997), immediately after this accident, the benthic
invertebrate community was totally eliminated for a 26-mile stretch downstream of the Cantara
Loop. However, within 30 days, colonization of the entire impacted area was significantly
underway and within 4 months, the diversity found at the impacted sites was similar to that
found at the upstream control area. Within one year, most metrics of benthic community health
indicated recovery at the downstream sites.
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Table 4-1. Estimated Range of Salinities at Each Discharge Point

Estimated Range of Salinities at Discharge Point (ppt) during:

Discharge Point Initial Release Period: Initial Release Period: Phased Initial Release Period: | Continuous Circulation
(at 2002 Salinities) (at Proposed Max Salinities) | (at Proposed Max Salinities) Period
Beginning on April 1 Beginning on April 1 Beginning on July 1
(first 2 months) (first 2 months) (first 2 months)
Alviso Unit
A2W 27-31 27 - 65 45 - 65 14 - 44
A3W 28 - 31 27 - 65 43 - 65 14 - 44
A7 27-51 26-110 41-110 12 - 44
Al4 36-75 36 -100 20 - 44
Al6 44 - 83 29 - 135 15-44
Al9, A20, A21 29 -135 15-44
Baumberg Unit
2 30 - 37 30-65 45 - 65 18 - 44
11 25-35 28 - 65 40 - 65 15-44
2C 30 - 37 32-100 18 - 44
8A 48- 98 74 - 135 35-135 20 - 44
6A 28 - 135 16 - 44
West Bay Unit
SF-2 28 -135 16 - 44
5S 28 - 135 16 - 44




Table 4-2. Species with Demonstrated Tolerances to High Salinities
(from Hopkins 1973)

Upper Salinity

Taxa Species Tolerance (ppt) Reference

Invertebrates

Grapsoid crabs Macrophthalmus crassipes 50-70 Barnes, R.S.K. 1967

Mictyris longicarpus
Macrophthalmus setosus
Paracleistostoma mcneilli

Brine shrimp Artemis salina 192 Croghan, P.C. 1958
Polychaete annelid Cirriforma spirabrancha 40 Dice, J.F. 1969
Isopod Limnoria 48 Eltringham, S.K. 1961
Shrimp Crangon crangon 50 Flugel, H. 1966
Mussel Mytilus californianus 48 Fox, D.L. 1941
Shrimp Crangon septemspinosa 39 Haefner, P.A. 1969
Prawn Palaemonetes varians 66 Lofts, B. 1956
Amphipod Corophium volutator 50 McLusky, D.S. 1967
Mussel Mytilus edulis 50 Motwani, M.P. 1955
Copepod Trigriopus fulvus 90 Ranade, M.R. 1957
Flatworm Monocelis fusca 120 Rees, O. 1941
Mollusk Littorina rudis 64
Mollusk Patella vulgata 64
Fish
Sculpin Oligocottus snyderi 50 Courtright, R.C. & Bond, E. 1969
Plaice Pleuronectes platessa larvae 45-60 Holliday, F.G.T. 1967
Tilapia Tilapia mossambica 64 Ramamurthi, R. 1965
Plants
Seaweed Enteromorpha clathrata 93 Biebl, R. 1956
Shoalgrass Diplanthera wrightii >44 McMahan, C.A. 1968.
Manateegrass Syringodium filiforme 44
Spermatophytes Thalassia testudinum 74 McMillan, C & Moseley, F.N. 1967

Halophila engelmanni 74

Diplanthera wrightii 74

Ruppia maritima 46

Syringodium filiforme 45
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Table 5-1. Applicable Water Quality Objectives for Receiving Waters
in Vicinity of Pond Discharges

Objective for Objective for
Metal South of Dumbarton Bridge® North of Dumbarton Bridge®
(ugll) (ugl)

Arsenic 36 Dissolved 36 Total
Cadmium 9.3 Dissolved 9.3 Total
Chromium 50 Dissolved 50 Total
Copper 6.9° Dissolved 5.3¢ Dissolved
Lead 8.1 Dissolved 5.6 Total
Mercury 0.050 Total 0.025 Total
Nickel 11.9 Dissolved 71 Total
Selenium 5.0 Total 5.0 Total
Silver 1.9 Dissolved 2.3 Total
Zinc 81 Dissolved 58 Total

a - all objectives except for copper and nickel are as stated in the California Toxics Rule (40CFR 131.38)
b - copper and nickel site-specific objectives developed by S.F. Regional Water Quality Control Board

c - all objectives except for copper are as specified in the S.F. Bay Basin Plan 6/95

d - copper site-specific objective being considered by S.F. Regional Water Quality Control Board



Table 5-2. Measured Metal Concentrations in Water Column Samples Collected from
South Bay Salt Ponds on 10/24/02°

Dissolved Concentration

Total Recoverable Concentration

Salinity Cr Ni Cu Zn As Cr Ni Cu Zn As
Pond ID (g/L) (ugfl) (ugll) (ugfl) (ugll) (ugfl) (ugll) (ugll) (ugll) (ugll) (ugll) |
A2W 31.6 1.22 8.05 1.06 1.21 6.27 2.36 11.8° 215 1.8 6.36
A3W 42 1.22 7.45 1.10 0.65 10.7 0.67 8.42° 1.24 0.79 11.9
B2C 54.6 1.24 4.96 1.29 1.18 1.14 0.67 7.09 1.59 1.28 1.0
A15 89.4 1.12 10.8° 0.86 1.29 14.0 0.83 14.3° 1.37 1.82 15.1
A15 (Dup) 89.8 1.16 10.6 0.89 1.83 14.5 1.07 15.7° 1.59 3.07 15.7
A14 92.6 1.35 11.0° 0.97 1.15 18.3 1.17 13.5° 2.04 3.16 20.1
A16 109 1.27 12.8° 1.07 2.25 14.4 1.23 18.1¢ 2.01 3.38 171
A18 146 1.35 19.7° 1.92 2.88 48.3 1.30 21.8¢ 3.39 4.49 56.2
1-3° 194 1.16 10.8° 0.57 2.87 3.52 1.47 9.73¢ 2.07 6.77 4.28
1-3B° 224 1.47 13.3° 2.64 4.02 3.14 1.38 12.3° 2.45 7.22 5.18
B9 279 1.34 14.5° 2.21 3.80 30.9 1.12 15.1¢ 2.61 4.28 33.1

Dissolved Concentration Total Recoverable Concentration
Salinity Se Ag Cd Hg Pb Se Ag Cd Hg Pb
Pond ID (g/L) (ugfl) (ugfl) (ugfl) (ngll) (ugll) (ugll) (ugll) (ugll) (ngll) (ugll) |

A2W 31.6 0.199 0.012 0.049 1.26 0.264 0.274 0.022 0.063 11.8 0.843
A3W 42 0.128 0.010 0.044 1.26 0.307 0.173 0.015 0.045 4.78 0.324
B2C 54.6 0.055 0.016 0.054 0.36 0.280 0.092 0.013 0.050 3.37 0.392
A15 89.4 0.094 0.021 0.077 1.38 0.313 0.160 0.030 0.054 32.0° 0.351
A15 Dup 89.8 0.124 0.027 0.067 1.28 0.330 0.135 0.020 0.054 32.0° 0.371
A14 92.6 0.111 0.055 0.039 2.21 0.309 0.220 0.063 0.053 44.5° 0.395
A16 109 0.141 0.040 0.053 1.40 0.446 0.159 0.150 0.062 39.5° 0.619
A18 146 0.224 0.023 0.899°2 1.14 0.748 0.310 0.045 0.119 49.7° 1.37
1-3° 194 0.304 0.015 0.096 0.56 0.572 0.295 0.128 0.119 35.6° 0.892
1-3B° 224 0.142 0.039 0.124 0.69 1.33 0.352 0.044 0.136 41.0° 1.15
B9 279 0.140 0.028 0.423 0.41 7.18 0.143 0.416 0.123 30.0° 6.48

® Possible laboratory contaminination suspected by Frontier Geoscience

a - Samples collected by S.R. Hansen & Associates and Analyzed by Frontier Geoscience in Seattle, Washington

b - Ponds I-3 and I-3B are part of Cargill's Plant 1 unit and are located immediately south of the Dumbarton Bridge.

These ponds are not part of the sale, but would have water quality representative of ponds in the sale with similar salinities.
¢ - Measured values exceed site-specific WQO for So. Bay of 10.8 ug/I (dissolved Ni); applicable to Alviso Ponds discharge
d - Measured values exceed Basin Plan WQO of 7.1 ug/l (total Ni); applicable to Baumberg and West Bay Ponds discharge
e - Measured values exceed Basin Plan WQO of 25 ng/l (total Hg); applicable to Baumberg and West Bay Ponds discharge
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Table 5-3. Comparison of Estimated Nickel Concentrations in Discharges vs WQOs

Predicted Estimated Range of
Salinity Discharge Concentrations
Period of of Discharge Dissolved Total
Discharge Point Interest (ppt) Ni (ug/l) Ni (ug/l)
Applicable Limits 11.9 71
Alviso Ponds
All Ponds Continuous Circulation 12-44 3.1-8.05
A2W Initial Release (2002 Salinity) 27-31 3.1-8.05
Initial Release (Max Salinity) 27 - 65 4.96 -10.8
A3W Initial Release (2002 Salinity) 28 -31 3.1-8.05
Initial Release (Max Salinity) 27 - 65 4.96-10.8
A7 Initial Release (2002 Salinity) 27 - 51 496 -7.45
Initial Release (Max Salinity) 26 -110 4.96-12.8
A14 Initial Release (2002 Salinity) 36-75 4.96 -10.8
36 -100 4.96 - 12.8
A16 Initial Release (2002 Salinity) 44 - 83 4.96 -10.8
Initial Release (Max Salinity) 29-135 4.96 - 19.7
A19, A20, A21 Initial Release (Max Salinity) 29-135 4.96 -19.7
Baumberg Unit
All Ponds Continuous Circulation 15-44 5.83-11.8
2 Initial Release (2002 Salinity) 30-37 8.42-11.8
Initial Release (Max Salinity) 30-65 7.09-15.7
10 Initial Release (2002 Salinity) 25-35 5.83-11.8
Initial Release (Max Salinity) 28 - 65 7.09-15.7
2C Initial Release (2002 Salinity) 30-37 8.42-11.8
Initial Release (Max Salinity) 32-100 7.09-18.1
8A Initial Release (2002 Salinity) 48 - 98 7.09-11.8
Initial Release (Max Salinity) 74 - 135 7.09-21.8
6A Initial Release (Max Salinity) 28-135 7.09 -21.8
West Bay Unit
All Ponds Continuous Circulation 15-44 5.83-11.8
SF-2 Initial Release (Max Salinity) 28-135 7.09-21.8
58 Initial Release (Max Salinity) 28-135 7.09-21.8
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Table 5-4. Comparison of Estimated Mercury Concentrations in Discharges vs WQOs

Predicted Estimated Range of
Salinity Discharge Concentrations
Period of of Discharge Total Total
Discharge Point Interest (ppt) Hg (ng/l) Hg (ng/l)
Applicable Limits 51 25
Alviso Ponds
All Ponds Continuous Circulation 12-44 4.78 - 23.9
A2W Initial Release (2002 Salinity) 27-31 11.8-23.9
Initial Release (Max Salinity) 27 - 65 3.37 -32
A3W Initial Release (2002 Salinity) 28 -31 11.8-23.9
Initial Release (Max Salinity) 27 - 65 3.37 -32
A7 Initial Release (2002 Salinity) 27 - 51 3.37-11.8
Initial Release (Max Salinity) 26 -110 3.37-445
A14 Initial Release (2002 Salinity) 36-75 3.37 -32
36 -100 3.37-445
A16 Initial Release (2002 Salinity) 44 - 83 3.37 -32
Initial Release (Max Salinity) 29-135 3.37-49.7
A19, A20, A21 Initial Release (Max Salinity) 29-135 3.37-49.7
Baumberg Unit
All Ponds Continuous Circulation 15-44 4.78 - 16
2 Initial Release (2002 Salinity) 30-37 478-11.8
Initial Release (Max Salinity) 30-65 3.37 - 32
10 Initial Release (2002 Salinity) 25-35 4.78 - 16
Initial Release (Max Salinity) 28 -65 3.37 - 32
2C Initial Release (2002 Salinity) 30-37 478-11.8
Initial Release (Max Salinity) 32-100 3.37-445
8A Initial Release (2002 Salinity) 48 - 98 3.37-44.5
Initial Release (Max Salinity) 74 - 135 3.37 -49.7
6A Initial Release (Max Salinity) 28-135 3.37 -49.7
West Bay Unit
All Ponds Continuous Circulation 15-44 4.78 - 16
SF-2 Initial Release (Max Salinity) 28-135 3.37 -49.7
58 Initial Release (Max Salinity) 28-135 3.37 -49.7



Table 6-1 Water Quality Measurements on Pond Samples Collected Nov. 7-9, 2000

Depth Salinity (ppt) D.O. (mg/l) 5-dayBOD

Pond (feet) Upwind Mid Downwind| Upwind Mid Downwind| (mg/l)
A1 1 14.4 14.5 15.1 8.45 8.6 8.55 11
A15 0 62.5 62.6 8.65 22

1 62.7 62.7 62.6 8 8.65 8.35

2 62.6 7.65

3 62.7 62.7 92.6 8 8.45 8.35
A11 0 46.9 46 5.95 8.38 30

1 46.8 46.4 46.1 5.9 6.65 7.5

4 46.2 6.2
B1 0 28.5 29.1 7.8 7.45

1 285 285 29.2 7.15 7.59 7.3
B7 0 35.2 35.3 35.3 8.2 7.88 7.68

1 35.2 354 354 7.8 7.79 7.45

2 35.2 354 354 7.85 7.55 7.55
B3C 0 714 714 71.7 6.8 6.65

1 71.5 71.4 6.7 6.8

Samples collected by Wetlands Research Associates, Inc.




Tot DO Consumption (mg/l)
8 3 o 3888 88383 8

> & ) o >

Tot DO Consumption (mg/l)

o

Tot DO Consumption (mg/l)

Figure 6-1. Measured Oxygen Consumption in Bay and Slough Segments
under Existing and Initial Stewardship Period (ISP) Conditions
for Spring of First Year (i.e., Initial Release Period) - Proposed Maximum Salinity Values
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Figure 7-1. Predicted Proportions of Different Water Types along Migration
Corridors under ISP Conditions during Fall and Winter
Adult Salmonid Migration Runs
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Table 8-1. Estimated Area of Preferred Bay Shrimp Habitat under Existing and Initial Stewardship Conditions
(Initial Discharge at 2002 Salinities)

Area of Preferred Habitat (Acres)®

Month? Alameda FCC Alviso Slough Coyote Creek Guadalupe Slough
Existing ISP Existing ISP Existing ISP Existing ISP
May 10.2 12.2 35 52.5 175 205 29.1 65.5
June 9.4 10.8 65.4 22.2 165 176 47.8 41.1
July 9.7 11.7 75.5 233 159 157 48.6 40.9
Aug 9.9 10.1 68.7 24.2 149 145 53.7 46.3
n Juvenile® 9.7 11 61.2 30.6 162 171 44.8 48.5
Sept 19.6 20.2 130 50.3 307 323 79.4 90.8
Oct 18.7 19.6 87.1 88.8 310 334 68.3 91.2
Nov 26.6 27.4 62.6 86.7 405 426 61.5 138
Dec 33.9 35.2 66.2 99.7 459 469 73.4 158
Jan 25.5 25.5 17.2 20.4 554 555 39.6 50.3
Feb 46.3 47.5 5.1 6.7 597 630 16 23
n Adult’® 28.4 29.2 61.3 58.8 439 456 56.4 91.7

* n Juvenile = Average monthly area during May—August, when the juvenile life stage is present

b p Adult = Average monthly area during September-February, when the adult life stage is present

‘ Preferred habitat is defined as the area that experiences the preferred salinity range for the lifestage;
the preferred salinity range for juveniles is 10-15 ppt and for adults is 10-20 ppt

YMarch and April are not included because bay shrimp have low abundances in the sloughs during those months




Table 8-2. Estimated Area of Preferred Bay Shrimp Habitat under Existing and Initial Stewardship Conditions
(Initial Discharge at Maximum Proposed Salinity)

Area of Preferred Habitat (Acres)®

Month? Alameda FCC Alviso Slough Coyote Creek Guadalupe Slough
Existing ISP Existing ISP Existing ISP Existing ISP
May 10.2 8.4 35 19.9 175 103 29.1 30.2
June 9.4 9.6 65.4 18 165 142 47.8 435
July 9.7 11.4 75.5 23.2 159 144 48.6 48.3
Aug 9.9 10.1 68.7 24 149 145 53.7 51.1
n Juvenile® 9.8 9.9 61.2 21.3 162 134 44.8 43.3
Sept 19.6 20.2 130 52.5 307 322 79.4 85.6
Oct 18.7 19.6 87.1 88.8 310 334 68.3 91.2
Nov 26.6 27.4 62.6 86.7 405 426 61.5 138
Dec 33.9 35.2 66.2 99.7 459 469 73.4 158
Jan 25.5 25.5 17.2 20.4 554 555 39.6 50.3
Feb 46.3 47.5 5.1 6.7 597 630 16 23
n Adult’® 28.4 29.2 61.3 58.8 439 456 56.4 91.7

* n Juvenile = Average monthly area during May—August, when the juvenile life stage is present

b p Adult = Average monthly area during September-February, when the adult life stage is present

‘ Preferred habitat is defined as the area that experiences the preferred salinity range for the lifestage;
the preferred salinity range for juveniles is 10-15 ppt and for adults is 10-20 ppt

YMarch and April are not included because bay shrimp have low abundances in the sloughs during those months




Table 8-3. Estimated Area of Preferred Bay Shrimp Habitat under Existing and Initial Stewardship Conditions

(Phased Initial Discharge at Maximum Proposed Salinity)

Area of Preferred Habitat (Acres)®
Month® Alameda FCC Alviso Slough Coyote Creek Guadalupe Slough
Existing ISP Existing ISP Existing ISP Existing ISP
May 35 175 29.1
June 65.4 165 47.8
July 75.5 10.4 159 136 48.6 15.6
Aug 68.7 10.4 149 128 53.7 14.4
n Juvenile® 72.1° 10.4° 154° 132° 51.1° 15.0¢
Sept 130 47.2 307 288 79.4 71.7
Oct 87.1 88.8 310 334 68.3 91.2
Nov 62.6 86.7 405 426 61.5 138
Dec 66.2 99.7 459 469 73.4 158
Jan 17.2 20.4 554 555 39.6 50.3
Feb 5.1 6.7 597 630 16 23
n Adult” 61.3 58.3 439 450 56.4 88.7

* n Juvenile = Average monthly area during May—August, when the juvenile life stage is present
b pu Adult = Average monthly area during September-February, when the adult life stage is present

‘ Preferred habitat is defined as the area that experiences the preferred salinity range for the lifestage;
the preferred salinity range for juveniles is 10-15 ppt and for adults is 10-20 ppt

YMarch and April are not included because bay shrimp have low abundances in the sloughs during those months

‘ n Juvenile = Average monthly area during July-August because phased initial release does not start until July
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Figure 1-1. Locations of planned discharges from the Alviso and Baumberg Unit
Ponds during the Initial Stewardship Period.
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Bay Shrimp Catch in South Bay (Block 489)
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Figure 8-1. Temporal pattern of shrimp abundance in South Bay
(data from S. Ashcraft, CDF&G, Belmont, CA)
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Figure 8-2. Salinity preferences for bay shrimp as a function of length
(A) For juveniles (11-25 mm) & females (26-80 mm)
(B) For males (26-65 mm)

(from Baxter et al., page 88, Figure 11)



