From: Conchita Perales

To: Malia Vella; Marilyn Ezzy Ashcraft; John Knox White; Tony Daysog; Jim Oddie; Andrew Thomas; Manager
Manager

Cc: City Clerk

Subject: [EXTERNAL] Re: ITEM 6-B File #2020-8509

Date: Tuesday, December 1, 2020 7:02:25 PM

To: Members of City Council

Alameda has very limited access and egress, and faces environmental natural
hazards and risks due to climate change, it's documented. And your recent
approval of over 4,000 total new units has put a huge burden on Alameda’s old
infrastructure. How can you approve this huge increase in density - upwards of
11,000 people - with no new infrastructure to support this exponential growth?

This is why we must join the Contra Costa cities in seeking a less burdensome
and fair allocation for Alameda, it could result in a 30% reduction in Alameda's
State-mandated housing construction quota. Don’t forget that 60 percent of
Alamedan’s support slow and sustainable growth as just proved by the vote to
keep Article 26 in the City Charter. Who will fight to preserve and protect our
city if not our City Council?

Conchita Perales
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From: Mike Van Dine

To: Marilyn Ezzy Ashcraft; John Knox White; Tony Daysog; Malia Vella; Jim Oddie; Andrew Thomas; Manager
Manager

Cc: City Clerk

Subject: [EXTERNAL] ITEM 6-B File# 2020-8509

Date: Tuesday, December 1, 2020 7:02:18 PM

To: The City Council,

Back on June 2nd, Mayor Ezzy-Ashcraft and Council members Vella, Oddie and Knox-White voted to create
Measure Z.

And before the vote, Mayor Ezzy-Ashcraft remarked, “yes there were opposing comments tonight but we have
heard these same opposing voices for years'.

Council then proceeded to vote 4-1 to approve the creation of Measure Z and five months later 25000 Alamedans
voted to reject their measure sending it to aresounding defeat in arecord turnout.

So the question is, will you listen now?

Council member Knox-White doesn’t seem to be listening as he purposely misinterprets the voters message and
suggests that Density Bonuses and Multi-Family Overlays were rejected along with his Measure Z.

Council member Vella doesn’'t seem to be listening as she spends her time defending Oakland and San Francisco’'s
natural hazard risks while also stating that Alameda is not completely an island.

Which leaves Alamedans with Mayor Ezzy-Ashcraft as their last hope as an advocate in our request that ABAG
revise their RHNA methodology. We are asking that ABAG add more weight to natural hazard risk and the
proximity to work centers.

There actually is areason for Alamedans to have hope since our Mayor not only represents us with ABAG but
serves as amember of ABAG's Regional Planning Committee. Who better to stand up for a City than it’s own
Mayor, right?

Also, thereis apolitical moment at hand that requires the ability to pivot from one’s previous position. | personally
believe Mayor Ezzy-Ashcraft is completely capable of realizing and executing this.

Take note there has been a great increase in the number of California cities that are struggling under the weight of
extreme housing mandates and these cities are pushing back. The time to pivot to a position of compromiseis at
hand and the citizens of Alameda, ask that our Mayor Ezzy-Ashcraft lead the way.

Mike Van Dine
1313 Mound St
Alameda CA 94501
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From: mcgavin_ted@comcast.net

To: Marilyn Ezzy Ashcraft; John Knox White; Tony Daysog; Malia Vella; Jim Oddie

Cc: Andrew Thomas; Manager Manager; City Clerk

Subject: [EXTERNAL] Subject: Alameda City Council Meeting 12/01/2020; Agenda Item#6-B, File #2020-8509 - RHNA
Methodology

Date: Tuesday, December 1, 2020 6:56:49 PM

Dear Members of the City Council:

| am a long-term Alameda resident and voter. | supported the “No on Z” campaign because
| want to protect the features of Article 26 that have made Alameda one of the most diverse
cities in the Bay Area.

| was very disappointed that the Council voted 4-1 on 11/04/2020 to oppose the Tri-Valley
Cities’ proposal to adjust the ABAG RHNA quotas for Alameda and to order Director
Andrew Thomas to write a letter to ABAG announcing this opposition in his to ABAG in
Exhibit 1 — Letter to ABAG in Agenda Item#6-B, File #2020-8509.

| was disappointed for two reasons:

1. The Tri-Valley proposal was a modest tweak to the existing ABAG methodology to
allow for greater emphasis on transit and jobs access. The proposal would drop
Alameda’s RHNA quota from an intolerable 4,896 new units to a possibly-
manageable 3,252 units.

2. The Council made this decision with the same 4-1 vote with which it put Measure Z
on the ballot. It did this the day after Measure Z was voted down 60%-40% by the
voters of Alameda.

The City of Alameda consists of Alameda Island as well as the peninsula of Bay Farm.

Both of these have limited access: Alameda Island has 2 Tubes and 4 bridges (3 to
Oakland and 1 to Bay Farm) and Bay Farm has 1 bridge (to Alameda Island) and
essentially only 1 road out (Doolittle Drive). Thus there is very limited access to both
Alameda Island and Bay Farm in case of emergencies. Transportation-wise, both Alameda
Island and Bay Farm are “islands”. In fact, they are the only “islands” in ABAG’s region
(Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, Santa Clara, Solano,
and Sonoma Counties).

Since | moved here, the population has increased by 21% with no new bridges or Tubes
being built. Before COVID-19, the Tubes were already bottlenecked during commute hours
and traffic was backing up on Webster Street in the mornings and backing up for blocks on
surface streets in Oakland. Once the COVID-19 restrictions are lifted, traffic will again
bottleneck at the Tubes during commute times and the resulting backups will resume
expanding down Webster Street on the Alameda side and further down the surface streets
in Oakland.

ABAG is not the only regional group having its RHNA methodology questioned. The SoCal
equivalent to ABAG, the Southern California Association of Governments, is facing

questions about its methodology as well.

I think the Council should reconsider its stance on the Tri-Valley Cities’ ABAG proposal and
see what they and other ABAG cities are proposing.

| am not anti-development or anti “equity”. But | am in favor of calm, measured debate of
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these issues, with an end result of acceptable to all Alamedans.
Thank you for your consideration.

Respectfully,

Ted McGavin

mcgavin_ted@comcast.net
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Lara Weisiger

From: Eric Levitt

Sent: Tuesday, December 1, 2020 6:49 PM

To: ‘Alamedahouse Freeman'; Tony Daysog; Jim Oddie; Marilyn Ezzy Ashcraft; John Knox
White

Cc: Lara Weisiger; Nancy Bronstein; Eric Levitt

Subject: RE: [EXTERNAL] Alameda City Council Agenda December 1, 2020 Item 5L

Ms. Freeman:

Thanks for the e-mail. | am unsure if | entirely understand your question. If this proposal is not approved the 2% based
on the salary survey in 2020 for January 2021 would go into effect at the beginning of the year. The contract would then
end and future increases would need to be in the negotiation. The BRI was last a part of the 2020 increase based on the
contract but would not be a part of the increase next year. For clarity, the 2% increase would apply as a straight wage
increase.

The proposal would take the 2% and make it a 0% for the 2021. The increase including the two year extension would be
4% over the entire 3 years. This is compared to the City's average over the last 6 years of 3.2% per year or if you remove
the 0% last year was approximately 3.8% per year for the previous 5 years.

Hopefully this helps.
Thanks

Eric Levitt
City Manager

From: Alamedahouse Freeman [mailto:dfreeman@pacbell.net]

Sent: Tuesday, December 1, 2020 3:41 PM

To: Tony Daysog <TDaysog@alamedaca.gov>; Jim Oddie <JOddie@alamedaca.gov>; Marilyn Ezzy Ashcraft
<MEzzyAshcraft@alamedaca.gov>; John Knox White <JknoxWhite@alamedaca.gov>; Malia Vella
<MVella@alamedaca.gov>

Cc: Lara Weisiger <lweisiger@alamedaca.gov>; Eric Levitt <elevitt@alamedaca.gov>

Subject: [EXTERNAL] Alameda City Council Agenda December 1, 2020 Item 5L

Dear Mayor Ashcraft and Council Members,
Alameda City Council Agenda December 1, 2020 Item 5L

The negotiations for the extension of the Alameda International Association of Firefighters (IAFF) Local 689 is a process b
etter left to a time when the public can have proper participation. The existing contract is not due to expire until Decem
ber 18, 2021. Why was it necessary to negotiate an extension during a time when it is difficult for the public to participa
te in the decision?

The staff report and the Letter of Agreement refer to a 2% increase like it is being calculated on the present wage and is

a straight increase in salary.



The contract in existence at this time calculates any 2% increase on several city tax numbers and not on base salaries. W
ill these new 2% increases be calculated on the tax income or the base salary. This should be made clear to the publicin
the staff report. Butitis not!

Statement quote from existing contract:

2020: Wage increases to begin the first full pay period after January 1, 2020 will be based upon the BRI for fiscal year (FY
2018-2019) over fiscal year (FY 2017-
2018). The wage increase for 2020 based upon this formula will be a minimum of 3.0% and a maximum of 5.0%. ...........

Future wage increases in these Memoranda, unless specifically stated otherwise, shall be based on the previous year’s B
alanced Revenue Index (“BRI”).

BRI is defined as 50% of the one year rate of growth, between the two previous successive fiscal years, of the combined
dollar amount of the following five local Alameda taxes:

General Fund Property Tax,
1% Bradley Burns Sales Tax,
Utility Users Tax,

Transient Occupancy Tax, and
Property Transfer Tax.

End of statement quote.

Where is the benefit to the citizens of Alameda to extend the contract at this time? This should be made clear in the staf
f report. Stating the 6 month savings at $174,000 implies that will be the same cost to the City in the two subsequent ye
ars of wage increase. That is not true if the wage increase is not calculated on present wage but on tax increases that ho

pefully will be higher in 2021 after the vaccine is distributed and we are again, hopefully able to recover from the downt

urn in the economy.

Another area of concern is the following statement quote from the new contract agreement.

The cost of the 2% increase in Fiscal Years 2021-22 and 2022-
23 will be subject to future City Council approval for appropriations.

End of statement quote.

The salary increase for 2021 is set in the existing contract to a minimum of 2% but it appears that the increase for 2021-
22 and 2022-

2023 is up to City Council negotiation. So the increase for these two years may be higher than 2%. This is also not made
clear to the public.

The following statement quote is also from the existing contract:

2021: The City shall conduct a total compensation survey in June 2020. The survey will be structured using five similarly
sized east bay cities as determined by the City and APOA through meet and confer prior to June 2020. The five citiesto b
e included in the survey shall not include either Oakland or Alameda. The survey will be performed in June 2020. The par
ties will meet and confer with sufficient time before December 31, 2020 to discuss the results of the survey and what, if
any, equity adjustments are necessary or appropriate. It is agreed that if the total compensation of an officer falls below
the average of the five surveyed cities, salaries will be adjusted to the average of these five agencies, beginning the first f
ull pay period after January 1, 2021. The equity adjustment will not be less than a minimum of 2.0% nor a greater than a
maximum of 5.0%. If the total compensation of an officer falls above the average of the five surveyed cities, the wage inc
rease for 2021 shall be 2.0%.



End of statement quote.

There is no indication in the staff report that this survey was completed and if it was, what are the five cities used in the
survey and what are the results of the survey? The last statement from the previous paragraph would imply that Alame
da's salary for total compensation falls above the average of the five surveyed cities so the increase was set at just 2%.
Having contract negotiations for the major cost item in Alameda's budget at a time when it is not imperative to do is not
good governance. Having contract negotiations when there is not full disclosure of the negotiated items and when the ¢
itizens cannot be active participants due to a national health emergency is also not good governance.

Respectfully yours

Dorothy Freeman

cc: City Clerk Weisiger
City Manager Levitt



December 1, 2020
RE: Item 6B of the December 1* Agenda
Honorable members of the City Council of Alameda

Let’s be clear. ABAG’s RHNA Housing Methodology Committee's report which is recommending a
methodology/process for determining the number of units that each jurisdiction will be required to
build/provide for each of the four income levels from affordable through market rate fails to consider
the factors that may be unique for individual jurisdictions such as Alameda.

Unfortunately, what we're seeing is that if the currently recommended methodology is adopted and is
used to determine Alameda’s allotment of additional housing units, we won't be happy as there is
absolutely no weight given for the potential impact of Natural Hazards and Safety. Early on Natural
Hazards and Safety was one of the several factors being considered during development of the final
methodology to be used for determining the housing allocation for each jurisdiction. At some point, the
Housing Methodology Committee decided to eliminate Natural Hazards and Safety from
consideration.

Unfortunately, Natural Hazards and Safety happens to be the only factor among those proposed initially
that would have taken into account the hazards such as problems related to emergent ingress/egress, sea
level rise, ground water incursion, lack of local water supply, limited ability to respond to major fires,
etc.. Clearly, Alameda sees this as a major issue for us. And because of this we should be demanding
that it receive adequate consideration/weighting when determining the housing allocation now in the
development process. If Alameda accepts the currently recommended methodology as being
valid/optimal/reasonable/logical then we would probable not have a logical basis for challenging the
final allocation later in 2021.

I believe that if we are to have any success in limiting the size of the final allocation which could
eventuate in our having to build upwards of 16,000 additional units during the next RHNA cycle, we
absolutely must successfully challenge the validity of the methodology now being considered by
ABAG.

The Mayor is Alameda's representative on ABAG, and she has apparently refused to challenge the
proposed methodology, a methodology that does not give any consideration/weight to the factors that
are of major concern to the residents of Alameda.

It’s very clear that the current methodology is faulty. And if you, Alameda’s elected officials, really
want to represent the interest of the residents of our City, you absolutely must challenge the use of the
currently proposed methodology before it has been accepted as final by ABAG next month in January.

Sincerely,

Jay Garfinkle



From: Mike Van Dine

To: Marilyn Ezzy Ashcraft; John Knox White; Tony Daysog; Malia Vella; Jim Oddie; Andrew Thomas; Manager
Manager

Cc: City Clerk

Subject: [EXTERNAL] ITEM 6-B File# 2020-8509

Date: Tuesday, December 1, 2020 5:42:58 PM

To: Members of City Council,

Back on June 2nd, Mayor Ezzy-Ashcraft and Council members Vella, Oddie and Knox-White voted to create
Measure Z.

And before the vote, Mayor Ezzy-Ashcraft remarked, “yes there were opposing comments tonight but we have
heard these same opposing voices for years'.

Council then proceeded to vote 4-1 to approve the creation of Measure Z and five months later 25000 Alamedans
voted to reject their measure sending it to aresounding defeat in arecord turnout.

So the question is, will you listen now?

Council member Knox-White doesn’t seem to be listening as he purposely misinterprets the voters message and
suggests that Density Bonuses and Multi-Family Overlays were rejected along with his Measure Z.

Council member Vella doesn’'t seem to be listening as she spends her time defending Oakland and San Francisco’'s
natural hazard risks while also stating that Alameda is not completely an island.

Which leaves Alamedans with Mayor Ezzy-Ashcraft as their last hope as an advocate in our request that ABAG
revise their RHNA methodology. We are asking that ABAG add more weight to natural hazard risk and the
proximity to work centers.

There actually is areason for Alamedans to have hope since our Mayor not only represents us with ABAG but
serves as amember of ABAG's Regional Planning Committee. Who better to stand up for a City than it’s own
Mayor, right?

Also, thereis apolitical moment at hand that requires the ability to pivot from one’s previous position. | personally
believe Mayor Ezzy-Ashcraft is completely capable of realizing and executing this.

Take note there has been a great increase in the number of California cities that are struggling under the weight of
extreme housing mandates and these cities are pushing back. The time to pivot to a position of compromiseis at
hand and we, the citizens of Alameda, ask our Mayor Ezzy-Ashcraft to lead the way.

Mike Van Dine
1313 Mound St.
Alameda, CA 94501

Sent from my iPhone
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From: ps4man@comcast.net

To: Marilyn Ezzy Ashcraft; John Knox White; Malia Vella; Tony Daysog; Jim Oddie

Cc: Eric Levitt; Andrew Thomas; Yibin Shen; Lara Weisiger

Subject: [EXTERNAL] Item 6-B Dec. 1 Agenda-RHNA Natural Hazards Factor-Emergent Groundwater
Date: Tuesday, December 1, 2020 5:28:46 PM

Attachments: We sent vou safe versions of vour files.msq

EmergentGroundwaterReport.pdf

Mimecast Attachment Protection has deemed this file to be safe, but always exercise caution when opening files.

Dear Mayor Ashcraft, and council Members Knox-White, Vella, Daysog and Oddie:

This weekend | became aware of the Sept. 2020 Silvestrum Climate Associates report to the City
entitled THE RESPONSE OF THE SHALLOW GROUNDWATER LAYER AND CONTAMINANTS TO SEA
LEVEL RISE. It provided the following information:

As the seawater level rises, the shallow ground water also rises. It increases the liquefaction risk in
an earthquake. In high pollution areas like Alameda Point polluted earth is covered with clean earth
to block it, but if the ground water level rises it permeates the polluted earth and the good earth
above it to pollute the entire mass. It also threatens building foundations and endangers our
underground utilities including our water supply. Sea walls do nothing to stop this.

Even more troubling is the portion of the report at Figures 4.4 thru 4.6 showing that during wet
winters this groundwater will emerge above the land surface at the three, four and 5 % foot levels
(all well within sea level rise predictions through 2050) with more than half the island submerged at
the 5 % foot level. Moreover this will occur before the sea water invades our shores.

The report does offer adaptations and mitigations to deal with all of the above, but they will
obviously be of great cost. | urge the Council to take the following action:

1. Invite the authors to make a power point presentation at a public workshop so that we may
listen, learn and proffer questions.

2. Give serious consideration that this be brought to the attention of ABAG as a factor to be
considered in determining our housing allocation.

Sincerely,

Paul S Foreman
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THE RESPONSE OF THE SHALLOW GROUNDWATER

LAYER AND CONTAMINANTS TO SEA LEVEL RISE
SEPTEMBER 2020

- silvestrum

.- CLIMATE ASSOCIATES






DISCLAIMER

The content of this report does not reflect the official opinion of the project sponsors or their partner
organization. Responsibility for the information and views expressed therein lies entirely with the
author(s).

SUGGESTED CITATION

May, C.L., Mohan, A T., Heang, O., Mak, M., Badet, Y. 2020. The Response of the Shallow Groundwater
Layer and Contaminants to Sea Level Rise. Report by Silvestrum Climate Associates for the City of
Alameda, Calfornia.





Executive Summary

As sea levels rise and extreme storms become more frequent, communities are developing climate
adaptation plans to protect communities from flooding. However, these plans often neglect an important
potential flood hazard — emergent groundwater. The shallow groundwater surface in coastal communities
will rise as sea levels rise. This slow but chronic threat can flood communities from below, damaging buried
infrastructure, flooding below grade structures, and emerging aboveground as an urban flood hazard, even
before coastal floodwaters overtop the shoreline. This study explores the links between sea level rise,
precipitation, and the elevation of the shallow groundwater surface so that adaptation plans can consider
all potential flood hazards. An integrated planning approach that addresses rising seas and groundwater
simultaneously, from the vulnerability and risk assessment phase through to adaptation implementation, is
recommended. A suite of potential adaptation strategies 1o address rising seas and rising groundwater are
presented.

The City of Alameda’s Climate Action and Resiliency Plan (CARP)
The areas at risk of identified emergent groundwater as a potential future hazard and
recommended additional analyses to better characterize the shallow
groundwater layer and the response of this layer to sea level rise. The
by up to 25 percent shallow groundwater layer contains known contaminants, and areas with
when cong;’dermg emergent groundwater could bring these contaminants to the surface. In
areas with high contaminant concentrations, this may cause unacceptable
exposure levels to humans, particularly impacting sensitive populations
such as the elderly and younger children, as well as pets and wildlife.
Known contaminated lands are also examined. Although many of these sites are in the process of cleanup
efforts, rising groundwater could impact longer-term remediation plans.

flooding increases

both threals. ..

This study uses monitoring well data collected for the California State Water Resources Control Board to
develop an estimate of the existing shallow groundwater surface and to evaluate contaminants with
potential concentrations above human health benchmarks. Analysis of long-term groundwater trends
highlighted the response of the shallow greundwater surface to large precipitation events, with the surface
rising by five feet or more during wet winters. To estimate how high the present-day groundwater surface
could be in relation to the ground, the monitoring well data collected during wet winters (between the year
2000 and the present) were selected for analysis. In areas with limited monitoring well data, geotechnical
reports containing soil boring logs collected during wet winters

supplemented the well data. The response of the existing shallow . and some areas
groundwater surface to seven sea level rise scenarios (i.e., 12, 24, 36, flood by emergenf
48, 52, 66, and 108 inches) was evaluated, and areas with emergent
groundwater were mapped. The areas al risk of flooding increased by up QFOUﬂdWE? ter /ong
to 25 percent when considering both threats, and some areas were before coastal
flcoded by emergent groundwater long before coastal floodwaters floodwaters overtop
overtopped the shoreling, highlighting the impertance of considering :

the shoreline. ..

groundwater hazards in adaptation planning.





Areas with emergent groundwater and existing contaminant concentrations above human health
benchmarks were identified as potential areas of concern. However, several contaminants show
decreasing ccncentration trends; making it difficult to assess if the contaminants will remain a concern in
the future. The U.S. Navy and the City of Alameda are undertaking significant remediation efforts related to
legacy contamination associated with its industrial past, which may help further reduce the future level of
contaminants in the shallow groundwater layer.,

Emergent groundwater flooding is expected to have consequences for the City of Alameda and its
residents. During wet winters, emergent groundwater flooding will likely be sporadic and localized. Initially,
rising groundwater levels will affect below-grade infrastructure such as building foundations, basements,
and utilities. Many structures throughout the city are already affected by groundwater, and sump pumps
are commenly found in basements and below-grade structures. Over time, building foundations will be
increasingly susceptible to scour and soil erosion resulting in foundation subsidence and structural damage.
Basements and below-grade living spaces will become more prone
to flooding. Storm sewer systems will experience more inflow and
infiltration, reducing the conveyance capacity of the storm sewer
system during rainfall events. All electrical utilities and electrical importance of
connections are at risk of flooding damage. Efforts to mitigate these COHS/’der/ﬂg
impacts include sealing basements and below-grade structures from
water intrusion, installing specialized systems to remove volatilized
contaminants, and dewatering or pumping groundwater around
structures.

... highlighting the

groundwater hazards
in adaptation planning.

Larger-scale mitigation and adaptation measures could include modifying lagoon operaticns to help reduce
the groundwater surface, increasing stormwater pumping capabilities, and wetproofing below-grade
utilities. In the longer-term, additional measures such as filling low-lying neighberhoods, raising structures,
and managed retreat could be necessary to ameliorate the longer-term effects of sea level rise and an
elevated shallow groundwater surface.
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1 Introduction

The response of the shallow groundwater layer to sea level rise is a critical cata gap associated with sea
level rise and climate change adaptation planning (Michael et al. 2017). Sea level rise poses a direct threat
10 developments in low-lying areas around San Francisco Bay (Bay) and several agencies have mapped
sea level rise and coastal storm surge inundation throughout the San Francisco Bay Area’s (Bay Area) nine
counties. As sea levels rise, the surface of the shallow groundwater table will also rise. This can result in
damage to buried infrastructure and cause inland flooding where the groundwater surface emerges above
the existing ground. In areas where buildings and infrastructure are built on unconsclidated sediment
placed over historic wetlands or mudflats (i.e., “Bay Fill*), the potential for liquefaction during a seismic
event could alsc increase with a higher groundwater level. Although awareness of the threat of rising
groundwater levels is increasing, few climate adaptation plans inclucde strategies to address this threat;
however, a failure t¢c acknawledge and plan for this threat could underming adaptation success. It could
even result in costly adaptaticn failures when areas protected by levees are flocoded by emergent
groundwater, or when rising groundwater levels result in higher rates of inflow and infiltration into flood
control channels and stormwater pipelines, as this could reduce the stormwater conveyance capacity
during periods ¢f heavy rainfall and also increase the likelihood of inland urban flooding.

This study assesses and maps the response of the shallow groundwater layer to sea level rise and seasonal
rainfall events within the City of Alameda and the surrounding areas. The existing shallow groundwater
surface was established using groundwater moenitoring well data collected for the Califarnia State Water
Rescurces Control Board (SWRCB), and soll boring data collected for recent (i.e., post 2000) geotechnical
investigations. This shallow groundwater layer is hydrolcgically connected to the Bay and can rise and fall
with the tides in nearshore areas. For consistency with the Adapting to Rising Tides' sea level rise mapping,
the response of the shallow groundwater layer to seven sea level rise scenarios was considered: 127, 247,
367, 487, 527, 66”7, and 108” of sea level rise {Vandever et al. 2017). This study maps the areas where the
groundwater could become emergent under each sea level rise scenario.

The shallow groundwater layer contains various contaminants from the city’s industrial past and from more
recent commercial and industrial land use {e.g., gas stations, dry cleaners, machine shops, etc.). These
contaminants could pose future health risks to humans, pets, and wildlife once the groundwater becomes
emergent, either above ground or within subterranean structures such as basements and below ground
living or working spaces. Using the SWRCEB groundwater menitoring data, nine contaminants found in the
shallow groundwater layer within the City of Alameda were analyzed. Of these, six that cccur with
concentrations above human health benchmarks in the current day period (2015-Present) were mapped.
This study presents a summary of the contaminants, the human health benchmark for each contaminant,
and the average concentrations of each contaminant as monitored under existing conditions. Areas with
both early emergent groundwater under future sea level rise scenarios and high concentrations of potential

T Ine Adapting Lo Rising Tides program provides planning guidance, tools, and informalion 1o help agencies and organizations
understand, communicate, and begin to address complex climate change issues. http daweee adaptingtonsinagtides argy






contaminants are identified areas of potential concern. However, remediation efforis have resulted in a
decline in the concentrations cf many contaminant found in the shallow groundwater layer. If current frends
continue, the existing contaminants may decline below levels that pose potential health or environmental
cencerns leng oefore the groundwater becomes emergent.

2 Existing Groundwater and Contaminant Data

The SWRCB and the local San Francisco Bay Regional Water Quality Control Board (RWQCB) have a
mission to preserve, enhance, and restore the quality of California’s water resources and drinking water for
the protection of the environment and public health. In the Bay Area, their jurisdiction includes San
Francisco Bay, its tributaries, and all groundwater resources, including the shallow groundwater layer, The
SWRCB and RWQCB regulate discharges into these waters, as well as the cleanup of unplanned or illegal
discharges that impact these waters. The grouncdwater and contaminant mapping relied on the data
submitted to the SWRCB, as well as geotechnical reports provided by the City of Alameda and the Port of
QOakland for the Qakland International Airport cn Bay Farm Island.

The contamination mapping and analysis also relied on information from the California Department of Toxic
Substances Centrol (DTSC), part of the California Environmental Protection Agency (EPA), with a mission
of protecting public health and the environment from toxic harm. The DTSC regulates hazardous waste
treatment and storage facilities as well the cleanup of unplanned hazardous waste spills and legacy
contamination, as discussed in Section 2.6. For many sites, the regulatory authority for cleanup of may
overlap between the SWRCB and DTSC. Small undergreund storage tanks, such as residential oil tanks
which can be found undermeath or adjacent to historic Alameda homes, fall under the jurisdiction of the
local enforcement agency, the City of Alameda. These underground storage tanks were not considered in
this assessment.

2.1 Groundwater Monitoring {Depth tc Water)

SWRCB created a data management system for public and private well data called GeoTracker
Groundwater Ambient Monitoring and Assessment Program (GAMA) (SWRCB 2019) in response to the
Groundwater Quality Monitoring Act {Act) of 2001 (AB 589 2001, Belitz et al. 2003). The Act identifies the
importance of maintaining and monitoring groundwater supplies in the state. In support of this Act,
thousands of groundwater monitoring wells are located throughout the Bay Area, typically near potential
water quality hazards such as underground sterage tanks containing hazardous chemicals (e.g., gas
stations}, facilities where hazardous chemicals are used or stored (e.q., dry cleaners, manufacturing
industries), or locations of previous known spills (see Figure 2.1). The SWRCB and RWQCB oversee the
remediation and monitering ¢f these sites.





Monitoring wells
(for the different types of
groundwater)

Underground
Storage Tank

Shallow Groundwater :
{(non-potable, often contaminated)

Artisian Water

under pressure

Deep Groundwater (fresh, potable water)

Figure 2.1 Groundwater Monitoring Wells

Regular maonitering chservations of each active well include the depth to groundwater, relevant contaminant
cencentrations, and other factors based on a facility's permit requirements. In many cases, monitoring wells
are sampled multiple times a year, providing an extensive data set to monitor changes in the groundwater
elevation and water quality. Observation data from over 270,000 individual wells throughout the State are
included in the GAMA database. Within the City of Alameda there are 144 individual well locations” (see
Figure 2.2). 695 additional wells lccated nearby in Oakland, San Leandre, and within the Oakland
International Airport, were also used to analyze the shallow groundwater layer within the City of Alameda.

© kach contaminated sie often includes multiple wells 1o belter characterize the corcentration and movement of canlaminants;
therefore, it may be ¢ ff cult to identity 144 individual well locations at the scale of the map presented 1 Figure 2 2





Additional Geotracker Wells

City of Alameda Geotracker Welis

Figure 2.2 Groundwater Monitoring Well Locations

Groundwater is simply water found underground in the sall, either in the pores between soil particles or in
crevices in rock. The groundwater layers found in the Bay Area are complex, with multiple porous layers of
soll separated by more impervious layers. The clay areas limit the movement of groundwater from one layer
to the other. The shallow unconfined aquifer {i.e., shallow groundwater layer) that lies closest to the ground
surface is of interest for this assessment. This shallow groundwater layer is hydrologically connected to the
Bay in nearshore areas and can rise and fall with the tides. The groundwater level can also rise rapidly in
response to precipitation events as stormwater infiltrates through the ground and saturates the soils (see
Figure 2.3). The shallow grouncwater is at its highest level (i.e., closest to the ground surface) either during,
or shortly after, large precipitation events, which usually cceur during the winter. The groundwater then
slowly falls to its lowest level {i.e., deeper below the ground surface) during the dry summer months when
rainfall is scarce.
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Figure 2.3 Shallow Groundwater Table Response to Precipitation

Because this layer is unconfined at its top, it can emerge above the surface of the ground and create
surface floccing. To differentiate this flooding source from other flooding sources {e.g., coastal, rivering,
urban stormwater), this is referred to as “emergent groundwater flooding”. At present, emergent
groundwater flcoding is not a serious concern for the City of Alameda, apart from groundwater seepage
into basements and other subterranean areas. However, as sea level rise causes Bay water levels to rise,
the surface of the hydrologically connected shallow groundwater layer will also rise {see Figure 2.4).
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Figure 2.4 Shallow Groundwater Surface Response to Sea Level Rise

In contrast, the deeper groundwater aguifer generally does not have a direct hydrological connection to the
Bay, and the groundwalter surface fluctuales more slowly in response to longer-term patterns. The deeper
groundwater aguifer often contains potable water (i.e., suitable as a drinking water source).

A third type of aquifer can also be found throughout the Bay Area — artesian aguifers. Artesian aquifers are
confined and under positive pressure. A well drilled into an artesian aguifer is called an artesian well, and
the water level in the well will often rise abcve the ground surface due to the pressure in the aquifer.

2.2 Geotechnical Soil Bering Data

Although the SWRCB CAMA data provides information on 144 wells across Alameda, the well datza is limited
to areas where contaminants are most likely present. Several areas have limited well coverage, including
areas on the Main Island and Bay Farm Island that are primarily residential. To fill these data gap areas, 51
recent geotechnical reports (i.e., completed post 2000) were reviewed to identify soil borings with depth to
water infermation. The reports were provided by the City of Alameda and the Port of Oakland for the
Qakland International Airport on Bay Farm Island {see Section 7.2). The gectechnical reports were originally
prepared to support construction and infrastructure projects. In total, the reports include data for 115 scil
boring logs in the data gap areas. This information was not avallable in digital format, and the soil boring
locations were hand digitized in ArcGIS as part of this study. Figure 2.5 presents the scil boring locations
that were combined with the SWRCB GAMA data to better define the existing shallow groundwater layer
surface.





Geotechnical Boring Logs

Port of Oakland Boring Logs

Figure 2.5 Location of Sail Boring Logs

Several of the geotechnical reports reference and incluce information on historical soil borings from the
same general location. This allowed for a comparison of groundwater levels over many years and seasons.
However, anly depth to water measurements collected post 2000 were used in the analysis. In general, the
geotechnical repcrts consistently note that groundwater levels in the City of Alameda fluctuate with
seasonal precipitation and Bay tides.

2.5 Groundwater Monitering (Contaminants)

The SWRCB GAMA data includes measurements of known chemicals and centaminants at each well
(SWRCB 2019). Within California, more than 260 different chemicals are measured and monitored. These
include both contaminants with known human health impacts and emerging contaminants. The
groundwater samples collected at each well are analyzed by an accredited environmental laboratory for
ccmmoenly observed chemical constiuents such as bacteria (total and fecal coliform), inorganic
constituents {metals, major anions and general minerals), volatile organic compounds (VOCs), and trace
elements. Test results are compared against three public drinking water standards established by the
California Gepartment of Public Health: primary maximum contaminant levels (MCLs), secondary maximum
contaminant levels (SMCLs), and notification levels (NLs} (Bennett 2018). These water quality standards
are used for comparison purposes only. The water in the shallow groundwater layer is often brackish and





not suitable as a drinking water source (i.e., non-potable). When contaminant concentrations exceed
human health benchmarks, remediation efforts are generally recuired and overseen by the SWRCB,
RWQCE, the local enforcement agency, or the DTSC.

The top ten contaminants monitored in California are shown in Table 2.1. Seven of the ten contaminants
have been monitored in the City of Alameda; however, two contaminants have limited monitoring
information available (e.g., 1,2,3-trichloropropane and chromium, hexavalent), and two contaminants do
not pose a significant human health risk if gresent in emergent groundwater (e.g., nitrate and total dissolved
solids). Therefore, only three of the top ten contaminants were assessed for this study (e.g., arsenic,
tetrachloroethene, and trichloroetheng). Table 2.1 presents additional information related to the top 10
contaminants relative to Alameda, including the benchmark concentration, maximum concentration
measured, and notes relative to specific contaminant’s inclusion or exclusion from the analysis.

Table 2.1 Top 10 Contaminants Monitored in California Groundwater
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After reviewing all contaminants monitored within the City of Alameda, eight additional contaminants with
known human health impacts were selected for analysis (See Table 2.2 and Appendix A). Table 2.2 includes
the additional contaminants and the three contaminants selected from Table 2.1, organized by contaminant
type. The contaminants were selected because more than 25 percent of the wells tested positive for the
contaminant {(between 2000 and 2019} and average concentrations were above human health benchmarks
(HHB), the level at which a contaminant is known t¢ cause adverse health impacts.





Table 2.2 Groundwater Contaminants in Alameda
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2.3.1 Inorganic Constitucnts

The only inorganic constituent analyzed is iron. Iron is & heavy metal that can accumulate in the body. Iron
is an essential nutrient, but when there is too much iron in the body, this can disrupt normal body functions
and negatively impact the liver, heart, and brain {(Jaishankar et al. 2014}, The highest concentrations of iron
were found near Oak Street and Santa Clara Avenue (400,000 ug/l on 9/22/2007) and Park Street and
Buena Vista Avenue (370,000 pg/l on 6/19/2014).

2.3.2 Volatle Organic Compounds

VOCs are organic chemicals that have many adverse human health impacts when present in drinking water
and when mobilized in the envircnment (Rowe et al. 2007). Remediation to remove VOCs frcm an





environment includes installing systems for soll vapor extraction and air sparging* to vent air with potentially
high VOC concentrations away from locations where human exposure is likely {(McCann et al. 1994}, When
found in groundwater, these compounds can seep through cracks in foundations and accumulate in the air
within an enclosed structure, such as a basement or home.

The VOCs analyzed in this study include benzene, methyl tert-butyl ether (MTBE]}, tert-butyl alcohol (TBA),
toluene, trichloroethene (TCE) and tetrachloroethene (PERC/PCE}.

Benzene is commenly found near gas staticns and automobile repair shops. Most people are regularly
exposed to small doses. However, in high concentrations it can tecome fatal, and repeated exposure 1o
benzene in the air can cause leukemia and pediatric cancers (Smith 2010). Figure 2.6 presents monitored
benzene concentrations at three locations where high concentrations were measured post 2000. Figure
2.6a shows concentrations measured near Oak Street and Santa Clara Avenue, with pezk values in 2018.
Figure 2.6k shows concentrations measured near Park Street and Buena Vista Ave, and Figure 2.6¢ shows
cencentrations measured near High Street and Fernside Avenue. Figure 2.6b and Figure 2.6¢ have peak
concentrations measured before 20710, with lower concentrations in the present. Both figures alsc highlight
that measured concentrations decrease during wet winters when rain infiltration can dilute the
concentrations found in the shallow groundwater layer. The concentration of benzene increases over the
drier summer months. Many contaminants are monitored in both the wet winter months {(Jan-Feb-Mar) and
the dry summer months {Jul-Aug-Sep) to account for this seascnal variation. At most well locations in
Alameda, concentrations of benzene have decreased over historical high values {see Appendix A, Table
AT,

MTEBE has a distinctive odor and is used as a fuel additive. MTBE has relatively short-term and minor health
impacts (e.g., dizziness, nausea, skin irritation), but chronic and long-term exposure can impact the central
nervous system, liver and kidneys (ATSDR 1996, EPA 2000a, Baehr et al. 20017). Figure 2.7 presents
monitored MTBE concentraticns at two locations where high concentrations were measured pest 2000.
Figure 2.7a shows concentrations measured near Park Street and Buena Vista Ave, and Figure 2.7b shows
concentrations measured near Webster Street and Pacific Avenue. Concentrations show peak values prior
to 2010, with decreasing concentrations in the present. In general, MTBE concentrations appear to have
declined over historic high values (see Appendix A, Takle A.7.2}. MTBE is often persistent in groundwater
(Peckhenham 2010).

TBA is highly mabile in soil due to its low affinity for soil organic matter and has the potential to persist in
groundwater and soll. TBA s a metabolite of MTBE and has been shown to impact kidney and thyroid
functions (EPA 2016). Figure 2.8 presents monitored TBA concentrations at two locations where high
concentrations have been measured post Z000. Figure 2.8a shows concentrations measured near Park

*Airsoarging s a technigque to remediate contaminated soils by forcing air through the s column and venting through a soll vapor
extraction sysiem to capture and vent contaminant (VOC) laden air as it rises to the unsaturated soil zone {McCann et al. " 994,
Braida and Ong 2000, Reddy and Tekola 2004).

“ ICE can refer to bath trichlorcethere and trichlorehylene, and PERC/PCE can refer to bolh tetrachloroethene and
trichloroethylene
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Figure 2.6 Monitored Benzene Concentrations
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Toluene is a common solvent used in the production of benzene, paint thinners and other chemicals.
Toluene is commenly found in air samgles throughout the United States. It breaks down quickly in the scil
and the air, but it can become problematic when it concentrates in indeor environments. Exposure to high
cecncentrations of toluene can have temporary impacts on the nervous system; however, repeated
exXposure can cause permanent cognitive impairment, as well as vision and hearing loss (EPA 2005, ATSER
2015). Figure 2.9 presents monitored toluene concentrations at two locations where high concentrations
were measured post 2000, Figure 2.9a and Figure 2.9b present concentrations measured near Park Street
and Buena Vista Ave. Although both wells are located within the same Glock, the timing of the peak
concentrations varies significantly. Figure 2.9¢ presents concentrations measured near High Street and
Gibbons Drive. Concentrations at all three locaticns have decreased in recent years.
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Figure 2.9 Monitored Toluene Concentrations





TCE is a stable, colorless liguid with a chloroform-like odor. It was used in dry-cleaning prior to 1950 and is
also used for degreasing metals. TCE is found in adhesives, paint-stripping formulations, paints, lacquers,
and varnishes. Its use was discontinued in cosmetics, drugs, foods, anc pesticides. TCE poses a potential
human health hazard for toxicity to the central nervous system, kidney, liver, immune system, male
reproductive system, and the developing fetus (EPA 2011). There is strong evidence that TCE can cause
kidney cancer, ancd some evidence that it causes liver cancer and malignant lymphoma (a tlood cancer).
Relatively short-term exposure of animals 1o TCE can result in harmful effects on the nervous system, liver,
respiratory system, kidneys, blood, immune system, heart, and body weight. In subsurface envircnments,
TCE degrades slowly and may be relatively persistent. The maximum concentraticn of TCE was found near
Buena Vista Avenue and Park Street (570 pg/l on 10/3/2014). Only six wells have measured TCE
concentrations exceeding human health benchmarks in the past three years; four wells near Buena Vista
Avenue and Park Street, and twg wells near Chestnut Street and Clement Avenue.

PERC/PCE Is widely used for dry-cleaning fabrics and metal degreasing operaticns. Acute (short-term)
high-level exposure can cause irritation of the upper respiratory tract and eyes, kidney dysfunction, and
neurolcgical effects such as reversible mood and behavioral changes, impaired coordination, dizziness,
headache, sleepiness, and unconsciousness. Chronic {long-term) exposure can cause neurological
impacts, including impaired cognitive and motor neurgbehavioral performance. PERC/PCE exposure may
also cause adverse effects in the kidney, liver, immune systemn, and hematologic system, and on
develcpment and reproducticn. Studies of people expesed in the workplace have found associations with
several types of cancer including bladder cancer, non-Hodgkin lymphoma, and multiple myeloma.
PERC/PCE is classified as likely carcinogenic to humans (EPA 2000b, Peckhenham 2010). The maximum
concentration of PERC/PCE was found near Chestnut Street and Clement Avenue (7 700 pg/l on
3/3/2015). Only six wells have measured PERC/PCE concentrations exceeding human health benchmarks
in the past three years; four wells near Buena Vista Avenue and Park Street, and two wells near Chestnut
Street and Clement Avenue.

2.3.3 Trace Elecments

The trace elements found in the City of Alameda include arsenic, chromium, lead, and manganese. An
excess of arsenic can cause cardiovascular impacts and lead to hypertension, fatigue, and increased
cancer risk; these risks are higher for children who live near contaminated sites (ATSDR 2007, Ngole-Jeme
and Fantke 2017). Long-term exposure by children can result in reduced 1Q scores. In areas where
exposure is a concern, dense groundcever (e.g., thick lawn) and dust control {(e.g., air filters, cleaning) can
reduce exposure to contaminated soil (ATSDR 2007, Wuana and Okieimen 2011, Ngole-Jeme and Fantke
2017). Limited arsenic monitoring was completed within the City of Alameda, and no monitering occurred
after 2013.

Chromium strongly attaches to soil and is generally contained within the silt layer surrounding contaminated
areas. Chromium is not classified as a carcinogen and is relatively unregulated. However, chromium at nigh
cencentrations is considered toxic. While chromium-3 is essential for human vascular and metabolic
systems and treating diabetes, too much chromium-3 can result in severe skin rash, or other more serious
symptoms. Other chromium compounds (e.g., Cr-6, monitored separately, see Table 2.1} are deemed





carcinogenic and have health impacts similar to arsenic and other trace elements (ATSDR 2012, Wuana
and Okieimen 20711, Ngole-Jeme and Fantke 2017). Although concentrations of chromium {Cr-6) that
exceed human health benchmarks {(50ug/L in California) were measured in Alameda, particularly near gas
stations and automobile mechanic shops, nc monitoring of chromium cccurred after 2015.

Lead poiscning is particularly problematic for children as it can impair development, shorten attention
spans, and cause mental cdeterioration. Lead exposure can impact many bodily systems including brain
function, the nervous system, and kidney function. The most serious expasure can come from eating
contaminated soil. Common heavy metal soil remediation techniques include capping, immobilization, and
soil-washing. These techniques vary in cost and environmental impact (Wuana and Okieimen 2011). The
highest concentration of lead was found between Eagle and Clement Avenues, and Ozk Street and Park
Street. No monitoring of lead has occurred after 2015,

Manganese exposure generally cocmes in the form of concentrated air in occupational environments (e.g.
in steel precuction) and, if excessive, can cause a disease with Parkinson-like symptoms (Dobson et al.
2004, ATSDR 2008). Manganese is also an additive in unleaded gascline to boost octane ratings. High
cencentrations of manganese were measured near Qak Street and Santa Clara Avenue in 2015 (see Figure
2.10).
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Figure 2.10 Monitored Manganese Concentrations
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2.4 Bay Fill

Many areas along the Bay's shoreline, including the Main Alameda Island (i.e., Main Island) and Bay Farm
Island, are built on fill that expanded the amount of developable land. Existing swamps, oyster farms,
marshlands, and mudflats were filled using dredged material and other soils composed of a mixture of sand,
gravel, and clayey materials. Construction debris and rubble from the 1906 earthguake were alse used as
fill material. This unconsolidated material of varying thickness comprises the majority of Bay Farm Island
and much cf the Main Island shoreline. Many of these areas experience subsidence, due to being built on
fill of mixed quality, and due to the high shallow groundwater table elevation. These solls are all within a
liguefaction zone (see Figure 2.11). A liguefaction zone is an area with soils that are at a very high risk of
liguefying during an earthgquake. When these soils are exposed to violent shaking during an earthquake,
the groundwater and fill mix together and essentially turn inte a liguid like quicksand that cannot support
structures, compromising bullding foundations and structures that are nol adequately anchered to the
bedrock beneath the Bay fill. Rising groundwater levels may increase liquefaction risks, and this is a current
topic of expanding scientific research. The City of Alameda Is also within a high hazard seismic risk area
(see Figure 2.12). The city is close to several fault lines and the probability of experiencing severe shaking
is high.
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Figure 2.11 Liquefaction Zones
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Figure 2.12 Seismic Hazard Zones, Modified Mercalli Intensity Scale

2.5 Marsh Crust

Qil refineries and manufactured gas plants operated in Alameda between 1887 and the 1920s. The
adjacent marshlands are believed 10 have been contaminated by direct releases of petroleum products and
wastes frcm these facilities (Tetra Tech 2000). The contaminated marshlands were essentially
encapsulated by the placement of dredged fill material to create developable land between the late 1800s
and 1975 (Tetra Tech 2000). Soil borings collected in the areas currently known as Alameda Point, Bayport,
Alameda Landing, Admiral's Cove, and Coast Guard Housing contained a thin layer of contamination
between the buried marshlands and the fill material (Tetra Tech 2000). This layer of centamination is
commanly known as the marsh crust, and investigations completed tc date have noted the presence of this
ccntaminated layer over a geographic area that exceeds 700 acres (see Figure 2.13).

This marsh crust contains elevated levels of petroleum-related substances (e.g., high concentraticns of
SVCCs and total petroleum hydrecarbons (Tetra Tech 2000)), which may pose an unacceptable human
health risk if excavated and brought to the surface. The marsh crust is located 4 to 15 feet below the existing
ground surface today (ERM 2009). The Remedial Action Plan/Record of Decision for the marsh crust
selected institutional controls as the remedy. These controls include environmental restrictions via deeds,





a Covenant to Restrict Use of Property, and the City’s Ordinance Number 2824 (Marsh Crust Ordinance).
The controls pronibit the excavation and disturbance of the marsh crust withcut proper centrol te prevent
potential adverse health and environmental consequences. Excavation reguires a permit when proposed
below defined threshold depths, and the threshold depth is defined as a depth 5 feet shallower (i.e., above)
the actual depth at which marsh crust might be encountered (ERM 2008).
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Figure 2.13 Marsh Crust Map for Alameda Paint

2.6 Contaminated Lands

Both the SWRCE and DTSC are responsible for overseeing the evaluation and cleanup of contaminated
lands, and beth agencies maintain databases cf contaminated lands that includes the status of cleanup
efforts, remediation method(s) used for cleanup, contaminants present, and the past or current land use
that led to the contamination. DTSC also tracks potentially contaminated sites where further investigation
is required to assess if cleanup is needed.





The City of Alameda has multiple known contaminated sites under the jurisdiction of the SWRCB or DTSC,
including historic sites for which cleanup and monitoring activities have been completed® (see Figure 2.14
and Table 2.3}, The previous land uses that caused contamination are primarily industrial and
manufacturing operations, including former military land use. The contaminants foung include VOCs,
benzene, lead, naphthalene and other polynuclear aromatic hydrocarbens (PAHS), and many others.

Although continued monitering and reporting to the RWQCB for the Doolittle Landfill (alse known as Mourt
Trashmore) on Bay Farm Island is no longer required, it was included as a contaminated site since it
contains potential legacy contamination associated with trash disposal. The Pennzoil Company site and
Fox-Callins property are both on DSTC's watch list; however, current remediation efforts have been
completed under the jurisdiction of the of the RWQCB.

Additional contaminated sites, beyond those presented in Figure 2.14, are likely located within the City of
Alameda and in various stages of contamination identification or remediation due to Alameda’s industrial
and military past. For example, potential legacy contamination at the large Del Monte Property and its
historic 240,000 sguare foct warehouse built in 1927 was not investigated for this assessment. In addition,
many small contaminated sites are asscciated with specific groundwater monitoring wells; specific sites
with contamination levels that remain above human health benchmarks are discussed under Section 4.2.

The scope of this assessment was limited to readily available information, and additional investigations and
analysis are likely warranted to fully characterize all contaminated areas in the city. The CARP
recommended completing an assessment cf the remediation timelines of contaminated sites (see Table 4-
23 in City of Alameda 2019), and this assessment is the most comprehensive first step taken to address
this recommeandation.

“The DTSC database was reviewed 10 remave duplicate records and potertially contaminated sites where investigations have not
yel been completed ta determ e if cleanap is required. This assessmenl orly includes siles with known existing or previous
contarmination.





1. 1943-1965 Disposal Area 12. Target Parcel

2. West Beach Landfill and Wetlands  13. Retail Center

3. Operational Unit 2A 14, Pennzoil Company

4, Operational Unit 2B 15. Kem Mil Co

5. Operational Unit 5 16. Alameda Naval Operation Center
6. Alameda East Housing Area 17. 2100 Clement Avenue

7. Jean Sweeney Open Space Park  18. Dutra-Velodyne Property

8. Shinsei Gardens 19. Extra Space Storage

9. Stargell Commons 20. Fox-Collins Property

10. Cadence and Linear 21. Lincoln Avenue Housing
11, Symmetry 22. Dolittle Landfill

Figure 2.14 Contaminated Lands

The CARP identified environmental conditions that could influence how a contaminant responds to rising
groundwater levels, including how different contaminants respond to changes in groundwater elevation,
groundwater flow gradients, changes in geochemistry, and current land use (City of Alameda 2019). The
impact of rising groundwater levels on the contaminated lands will vary based on the remediation method(s)
used and the concentration of contaminants present. The mest common remediation methods and
respective potential effects from rising groundwater are:

» Excavation and removal: Contaminated soll is excavated and disposed of at an appropriate facility
outside of Alameda. If all contaminated soil is successfully removed, rising groundwater levels would
not adversely affect the site with respect to contamination.

o In situ groundwater treatment: Substrates, compounds, or microorganisms are injected into the
centaminated soll and groundwater to break down the contaminant into non-toxic constituents. For
example, tiosparging is an in-situ remediation method that uses indigenous microorganisms to
biodegrade organic constituents, such as chlerinated solvents or petroleum hydrocarbons, in a
saturated zone. A monitoring program is required to assess remediation success, such as when
the contaminant concentrations fall below a predefined threshold (typically a concentraticn that
would no longer harm public health or the environment). If this remediation approach is successful,
rising groundwater levels would nct adversely affect the site with respect to contamination.





o Capping: Capping involves placing a physical cover cver the contaminated land to prevent human
exposure from the mobilization of contaminants oy airborne dust, rainwater infiltration, or vaporizing
gas releases. The cap often includes an impermeable concrete slab or clay cover, with gas
collection mechanisms depending on the contaminants present. Caps may include an additional
layer of soil and vegetative cover. Except for modern landfills®, contaminated lands are only capped
from above and not from below. As the groundwater table rises, contaminants could be mobilized.
As the groundwater table becomes emergent, the cap itself could crack, break apart, or be lifted,
increasing the potential for contaminant exposure.

« |nstitutional controls: Institutional controls are administrative and legal cantrols that help minimize
the potential for human exposure to contaminants. These controls can restrict allowable land uses
and construction or excavation activities. Institutional contrcls are rarely the sole remediation
method used. They may be used to protect the integrity of another remeciation method (e.g., a
cap), to limit human exposure until another remediation method is complete (e.q., excavation or in
situ treatment), or to minimize human and environmental exposure if residual contamination remains
after cleanup efforts are complete. Contaminated lands with institutional controls generally require
long-term monitering to verify the controls’ effectiveness at limiting exposure. Annual inspections
are typically required, along with a more detailed evaluation every five years. Contaminated lands
with institutional controls have the greatest risk of contaminant maobilization as the groundwater
table rises. The impact on public health and the environment depends on the contaminant type and
concentration. Consistent monitoring can help identify when and if the institutional controls require
madification or if additional remediation measures are needed.

Table 2.3 Contaminated Lands and Remediation Status

Azrmicds Maval Al Stavien

L - IRA44 = 1965 Dispasol Area 7o X % Complele, Ongong Maoniieing
2 iWest Beach Fandfill and Wetlonds 210 ® X X Completo, Ongo'ng Manitoing
3 - Operational Unit 2A 391 % X Complete, Ongang Manizoting
A - Operational Unit 2 33.2 % % Ir Progress, Orgoirg Mon toring

! Modern landfills a-e well-eng neerec facilites designed fo receive soecfic kincs of waste, and they are constructed with
sopnisticated pratective liners designed toc prevent leachate from reaching the surrounding soil and groundwates. The EPA
established federal standarcs for mun c oa solid wasle landfills under Title 40 of the Code of t ederal Regulations, including locatior
sequirements, design standards, and envircnmental protection
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The following sections describe the known contaminated lands in Alameda, along with the type of
contaminants present and the remediation methods used.

2.6.1 Alameda Naval Air Station

The naval base located on the west end of Alameda operated from 1340 until it was officially closed in
1997. During its operation, industrial activities across the base resulted In soll and groundwater
contaminaticn that continues to be addressed today. Contaminants include petroleum hydrocarbons,
metals, chlorinated solvents, semi-VOCs, and radiclogical isotopes. The U.S. Navy (Navy) Is required tc
cemplete remediation activities under the oversight of the U.S. EPA, DTSC, and the San Francisco Regional
Water Quality Control Board {RWQCRB) hefore land can be transferred to the City of Alameda for
development or alternate land uses (City of Alameda 2018). All four remediation methods have been used
on the naval base, with the specific methods used at each lecation varying based on the contaminant type,
cencentrations, and the size of the site. The navy retains the responsibility for future cleanup and
remediation efforts for all lands that have been transferred to the City of Alameda. The fcllowing sites are
subareas of the Naval Air Station site that are recorded in the DTSC database®:

o 1943 — 1965 Disposal Area: The 1943 — 1965 disposal area was a former burn disposal site with
ash and other contaminants that were buried onsite. Remediation methads include soil excavation,
removal, and replacement with three feet of clean fill. The surface of the soil was seeded with
indigenous plants as an erosion control measure. A steel barrier containment system was placed
along several hundred feet of the shoreline. The barrier extends ten feet below mean sea level to
isolate and contain the residual contaminants. Annual monitoring of adjacent Bay waters and the
shallow groundwater layer are ongoing. If the residual contaminants below the soil cover are re-
mokilized in the future, the Navy remains respconsible for additional cleanup efferts (Naval Facilities
Engineering Command 2009, AMEC 2019). Institutional controls restrict the land use to open space
and recreation uses, prohibit soil disturbance or excavation below 2 feet, and prohibit the extraction
of groundwater.

» West Beach Landfill and Wetlands: West Beach landfill is a former 77-acre landfill with
approximately 33 acres of wetlands. This site served as a primary disposal area between 1956 and
1978, receiving approximately 1.6 million tons of waste (BRAC 2016). Remediation methods
included excavating contaminated soil from "hotspcet” areas with measured radiation. This site is
within a proposed Nature Reserve to provide long-term protection of habitat for the federally-
endangered least tern and other wildlife (BRAC 2016). An animal intrusion barrier was placed below
1.5 feet of clean soil to discourage animals from burrowing on the site. The soil cover was
hydroseeded to establish native vegetation. Institutional controls restrict the land use to open space
and recreational uses, all land-disturbing activities are restricted, extraction of groundwater is
prohibited, and excavation of soil below 1.9 feet is strictly prohibited due to the presence of

* Addilional areas on the Alameda Naval Air Station properly may {or may nol) Fave conlamination concentrations thal exceed
auman nealta benchmarks, nowever, anly tne sunareas recorded n the DTSC database were included in this assessment





radionuclides. Continued monitoring of potential contaminants in the shallow groundwater layer is
also required (NAVFAC 2017).

e Operational Unit 2A ™ This site once included a paint stripping facility, oil refinery, nazardous waste
storage, and a plane defueling area. Remediation efforts include in situ bicremediation which has
reduced the contamination plume size by a factor of four and contaminant concentrations by more
than 90 percent (BRAC 2016). Institutional controls require annual monitoring, prohibit the
domestic use of groundwater, and require that new residential construction include approved vapor
control systems to minimize human exposure to residual contamination in some areas (DTSC
2017). The re-development plan fer this site includes potential residential, commercial, industrial,
and maritime land uses.

« Operational Unit 2B: This site included a fuel storage area, aircraft engine facility, engine test cell,
and a ship fitting and engine repair facility. Five "hotspots™ had elevated levels of chlorinated VOCs,
and these areas were treated with in situ bioremediation. Soils contaminated with lead were
excavated and removed. Soils contaminated with cobalt remain underneath an existing building.
The shallow groundwater layer was contaminated with petroleum. The most recent monitoring
shows a significant reduction in contaminant concentrations; however, it will likely take 25 to 30
years o reach the remediaticn goals for this site (US Navy 2015, NAVFAC 2018).

» Operational Unit 5: Historically, this site was used for residential housing (i.e., naval barracks) and
open space known as Estuary Park. Estuary Park contains baseball and scccer fields, a sand
volleyball court, a playground, and a physical fithess course. This site is in the process of
redevelopment for residential use and open space for park areas and recreation. Contarminated soil
was found at depths over 8 feet below the ground surface (BRAC 2016). Remediation included the
removal of four feet of soil in 2000 and replacement with clean soil in the vicinity of the playground
10 address health risks to children. Additional soil was remaved (to a depth of two feet) over a 2.8-
acre portion of the site. Institutional controls will remain, including land use restrictions, and
limitations on soil disturbance kbelow a depth of four feet, as well as limitation on soil disturbance
due to the presence of the marsh crust (Ninyo & Moore 2019).

2.6.2 Alameda Naval Air Station East Housing

The East Housing Area is an 87-acre property previously used for military housing’. Although no legacy
contaminants are known to be present, the site is underlain by the marsh crust (see Section 2.5). In July
2000, the Navy transferred this property to the city for residential land use, including the Bayport housing
develcpment. The only remediation methed used on this site are the institutional controls associated with
the marsh crust.

' The Navy identified toxic sites and erganized them into Operational Unts based an the contaminants present and the historic
and uses(s). Although some clear-up sites have a ternate names (e .g., Wesl Beach Landfill and Wel ands), some sites retain only
their Operational Unit designations.





2.6.3 Jean Sweeney Open Space Park

The City of Alameda created a public open space park on this 2b-acre parcel in 2018, Historically the site
included a railroad maintenance and storage facility operated by the Alameda Belt Line railroad. The site
was purchased by the City in 2009. Site investigations found petroleum hydrocarbons and lead in localized
areas and in the shallow groundwater. PAHs were alsc found in low concentrations within the soil. In 2017,
450 cubic yards of soil contaminated with metals and hydrocarbons were excavated and transported ¢ff-
site for incineration. Lead-impacted soil (1,900 cubic yards) was consolidated and capped under a paved
bike trail within the park. Institutional controls remain in place, including restricting the land use to open
space and recreation, and continued groundwater monitoring {SLR 2018a, 2018b).

2.6.4 Fleet and Industrial Supply Center and Alameda Navy Supply Center Annex (FISCA)

The approximately 146-acre FISCA site was an airport in the 1930s. Contamination occurred when
sediments were dredged from the adjacent Baylands and used 1o fill in the marshlands to create more
developable land. The dredged sediments contained PAHSs, a residual from the former aircraft operations.
This site was later converted to a military warehouse facility and scrap yard. Multiple remediation methods
were used, including the excavation and removal of 17,900 cubic yards of soil contaminated with
polychlorinated biphenyls and cadmium. As cleanup efforts were completed, portions of the site were
transferred to the City for redevelopment as Alameda Landing. Institutional controls include annual
monitoring to confirm that residual contaminated soil and groundwater remain contained onsite and do not
mobilize or expand into uncontaminated areas (BRAC 2016). The final Completion of Corrective Action™
determination is scheduled for 2021 (DTSC 2019b). The following sites are subareas of the FISCA site:

e Shinsei Gardens: A 2.5-acre housing development completed in 2009. The development required
a sub-grade vapor collection zone, multi-layered vapor seal blanketing pelow all building
foundations, and passive venting systems to direct any soil vapor to the atmosphere to reduce the
potential for human exposure. Institutional controls remain in place (in the form cf an cversight plan)
and include annual inspections.

« Stargell Commaons: An approximately one-acre site located between Betle Street, Willie Stargell
Avenue, and Fifth Street. Four feet of clean fill was placed over the site, and the development
construction was completed in May 2017 in compliance with all land use regulations (a form of
instituticnal controls) including restrictions on disturbance or excavation below the first four feet of
soll (e.g., marsh crust is present at this site, see Section 2.5; ENGEO 2015). Vapcr mitigation
barriers were installed below the slab foundations because a portion of the development overlies
the benzene and naphthalene groundwater plume (Barse 2019).

« (Cadence and Linear: This 18-acre residential development with 255 homes is underlain by a
benzene and naphthalene contaminated groundwater plume. Plume remediation remains the
responsibility of the Navy. Four feet of soil were excavated, removed, and replaced with clean fill in

" Ihe I edera Environmental Proleciion Agency Camplesian of Corrective Aclion includes two milestones: e atlainment of

corrective action performance standards, both wath orwitnout controls, and the final completion of the corrective action process.





compliance with all land use covenants. The 2008 transfer of land from the Navy to the City for
redevelopment did not require the installation of vaper mitigation systems below the structures.
However, institutional controls required annual manitoring and inspections. In 2019, soil sampling
found contaminated soil with concentraticns exceeding human health benchmarks remaining
onsite. A Remedial Acticn Completion Report that details how the remaining contamination was
addressed is scheduled to be submitted to DTSC in March 2020, a final Land Use Restriction
Determination is scheduled for May 2020. The current schadule includes receiving Completion of
Corrective Action in late 2020 or early 2021. The need for centinued institutional controls will ke
assessed as part of the completion process.

» Symmetry at Alameda Landing: This 4.2-acre development is located at Mitchell Avenue and Diller
Street. Portions of this site are also associated with the Alameda Landing Waterfront and are
currently under development. The Remedial Action Completion Report is scheduled 1o be submitted
to DTSC in March 2020, with Completion of Corrective Action anticipated in June 2020. Details of
the remediation methods used at this residential site were not readily found during the review of
DTSC materials.

o Target Parcel: The Target Parcel is a 10.3-acre site within the Alameda Landing redevelopment
area. To prevent exposure from VOCs in the soil, a barrier cap was installed in accordance with the
2008 Remedial Action Plan. Remediation is considered complete, and institutional controls remain
in place, including annual monitoring and inspections, land use restrictions, restrictions on any soil
disturbance, and monitoring of the concrete cap.

+ Retail Center: The Retail Center is a mixed-use commercial development on Fifth street with
businesses and grocery stores. Remediation methods included the removal of 19 cubic yards of
contaminated scil. To prevent human exposure to potential contaminants, all native soils are
required to be covered with buildings, pavement, or landscaping. Institutional controls include
annual menitoring and reporting to DTSC, and land use restrictions that prevent the construction
of residential housing, hospitals, or schools.

2.6.5 Pennzoll Company

The Pennzoil Quaker State Ccmpany has cwned and operated this 4.1-acre site since 1951. The site
includes a tank farm with 29 oill storage tanks and 48 above-ground bulk storage tanks, a blending and
packaging warehouse, and truck loading and maintenance areas. Hazardous wastes generated at the
facility include automatic transmission fluid, waste oil/water mixtures, and waste oil with heptane. The
automatic transmission fluid and waste oil/water mixture are temporarily stored in a 2,200-gallon tank and
1,000-gallon sump, respectively, prior to pick-up and proper disposal by a licensed hazardous waste hauler.
DTSC investigated the site in 1880, 1986, and 1995. The investigations recommended keeping the site in
the DTSC database as an active potentially contaminated site; however, large-scale remediation may not
be pessible until the Pennzoll Quaker State Company ceases ogerations at this facility (DTSC 2019¢).

The 48 above-ground tanks have a combined capacity of 3,045,758 gallons. Contaminated scil was
discovered by the RWQCB and regular groundwater monitoring began in 1995, The RWQCB issued site
cleanup reguirements in 1998 (Crder No. 98-121). Additional contaminated soil was discovered in 2002,





prompting contaminated soil removal. However, some contaminated soil was left under aboveground
storage tanks tc maintain their structural integrity. Contamination at this facility is alse attributed to former
underground storage tanks at adjacent properties. Groundwater menitoring is engoing at this site.

2.6.6 Kem Ml Company

This site was a U.S. Naval Reserve Shipyard and from 1967 to 1986, the site included a photochemical
machine shop. In 1988, the County of Alameda Health Care Services Agency issued a Notice of Violation
for the site, citing several violations of the California Health and Safety Code, and Title 22 of the California
Code of Regulaticns. 1988 soil sampling identified elevated levels of cyanide, arsenic, and chromium
beneath the machine shop. Remediation methods include the excavation of 28 cubic yards of contaminated
soll. Fellowing soil excavation beneath tha structure, latex enamel paint was applied to the concrete
surfaces to prevent contamination from leaching out of the concrate. The last record from DTSC was in
1991 and the need for additicnal remediation is unknown (DTSC 20194d).

2.6.7 Alameda Naval Operational Support Center

This site, formerly known as the Naval and Marine Corps Reserve Center, was filled as part of the Oakland
Inner Harpor construction in 1919, Graving docks (i.e., an excavated shore dry dock for the repair and
maintenance of ships) were constructed to support wartime purposes in 1842. Dredge material was placed
between the graving docks to create embankments for access roadways. Hazardcus constituents found in
the groundwater and soils include gasoling, diesel, lead, and other metals. Remediation methods included
removal of underground storage tanks and soil excavation, removal, and replacement with clean fill.
Although remediation is complete, residual petroleum scil contamination remains deeper than 13.5 feet
helow the ground surface. Long-term institutional controls are in place, including land use restrictions
(BECHTEL 2005a, 20050h, DTSC 2013).

2.6.8 2100 Clement Avenue

This site is adjacent to the Alameda Naval Operational Support Center. Remediation methods include soil
excavation in areas where VOCs or soil vapor could pose a vapor intrusion risk to future residents. Previous
military buildings were also demolished. DTSC determined that ne further action is required (Stantec 2016),
and a2 2.86-acre residential development was completed in 2018.

2.6.9 Former J. H. Baxter Facility

From 1924 to 1969 this site contained a wocd treatment facility that treated wood with coal tar derived
creosote and fuel oil. The site also included a 6,000-gallon underground gasoline storage tank and a
storage area for marine construction and dredging equipment. In 2003, a dark tarry substance was
observed emanating from beneath a driveway in the north-eastern section of the site. Soil samples revealed
the presence cf varicus hazardous contaminants that exceeded DTSC regulatory screening levels. Three
subareas of this site are in the process of remediation:

o Dutra-Velodyne Property (2199 Clement Avenue): Soll testing and groundwater sampling at this
site found contaminants consistently above regulatory benchmarks; redevelopment cannot occur





until all remediation is complete {Bureau Veritas North America 2009). A Removal Action Workplan
is scheduled to be submitted to DTSC in April 2020. Ongoing groundwater menitoring, and
monitoring of soil gas and vapoer intrusion, will be required as part of the remediation efforts,

» Extra Space Storage {2189 Clement Avenue): In 2008, a limited soil excavaticn {approximately 15
x 15 feet square, with depths ranging from 1 to 4 feet below the ground) was completed and an
underground storage tank was removed (ARCADIS 2010). A Removal Action Workplan is
scheduled to be submitted to DTSC in January 2020. A public notice for intended cleanup activities
was scheduled for November 2019,

o Fox-Collins Property (2201, 2229 Clement Avenue): In 2013, 8,500 cubic yards ¢f contaminated
soil were excavated. An acdditional 200 cubic yards were excavated and removed in 2015. Once
remediation is complete, this site could be redeveloped for residential housing and open space if
human health impacts can be managed. Redevelopment will likely require the installation of a
permeable reactive barrier, scil isolation and capping, and installation of vapor mitigation systems
for residential housing {Sequoia Environmental Coporation 2010).

2.6.10 Lincoln Avenue Housing

This approximately 0.5-acre site was redeveloped to support an 18-unit affordable housing unit for adults
with disabilities. Appreximately 1,150 cubic yards of contaminated scil was removed and replaced with
cleanfill to depths of 2 tc 4 feet below the ground surface. As of 2013, all remediaticn actions were complete
and no land use restrictions were imposed (SLR 2013).

2.6.11 Doolittle Landfill

This former landfill was operated as a disposal site for municipal refuse from 1953 until its closure in 1978
(Harding-Lawson Associates 1979, RWQCE 1993). This landfill was not designed using today's standards
for landfill siting, design, and operaticns, and was closed shortly after the Resource Conservation and
Recovery Act was enacted in 1976 to govern the disposal of solid waste, and before the EPA established
feceral standards for municipal solid waste landfills under Title 40 of the Code of Federal Regulations. The
approximately 40-acre site @ is directly adjacent to San Leandro Bay on Bay Farm Island. The layer
underneath the landfill is 25 to 35 feetf thick and comprised primarily of Bay mud, underlain by stiff clays
(Harding-Lawson Associates 1979). The shoreside barrier is a 10 to 20 ft wide levee with erosion control
measures consisting of concrete riprap, scil, and inert waste building materials. The closure plan notes that
a minimum 1-foct layer of clay was placed on top of the compacted refuse, and the clay layer was further
ccmpacted to create an "impermeable” layer (Harding-Lawson Associates 1979). On top of this
impermeable layer, two additional feet of scils suitable for landscape development were placed {Harding-
Lawson Asscciates 1979). These measures sufficed as a cap to seal in the refuse at the time of landfill
closure. Levee repairs were completed in 1979 to eliminate subsurface flows between the landfill and the
Bay in secticns of the levee that were found to be porous (Harding-Lawson Associates 1979).

1 The acreage of the Doolittle Landfill varies between 40 and 44 feet throughout the reports that were reviewed.





The City of Alameda performed semi-annual groundwater monitoring until 2017 with consistently low or
non-detectable concentrations of VOCs and inorganic contaminants. Continued groundwater monitoring
and repcrting to the RWQCB is no longer required. Monitoring has shown that leachate containing VOCs
or metals have not infiltrated below or off the site intc adjacent soils or surface waters (AMEC 2012). The
city is currently investigating re-development plans, including using the site for a solar project with Alameda
Municipal Power. Additional recapping or other measures may be required fo convert the landfill for
alternative lanc uses.

It has been noted that the Corica Golf Course was constructed on top of an old landfill site and groundwater
monitoring has occurred quarterly since approximately 2013, At the time this groundwater assessment was
completed, records of the old landfill and the respective groundwater monitoring data was not chtained.
The Corica Golf Course has also changed substantially in recent years as fill has been imported and the
site has been raised, re-graded, and improved. Re-evaluation of the golf course and any old landfill material
underlying the site is recommended as a next step in Secticn 6.7.

3 Existing Condition Mapping

This section presents the methodology for creating the shallow groundwater surface for existing conditions,
and for mapping the presence of contaminants within the shallow grouncwater laver based on the RWQCE
monitoring data presented in Section 2.

3.1 Shallow Groundwater Surface

To understand how the shallow groundwater surface responds tc sea level rise, the existing shallow
groundwater surface must first be characterized. The study builds upon a regional groundwater mapping
effort led by the University of California at Berkeley in collaboration with Silvestrum Climate Associates
(Plane et al. 2017, 2019).

3.1.1 Regional Mapping

A San Francisco Bay Area-wide map of the shallow groundwater layer was first developad by Plane et al
(2017, 2019} using the SWRCB GAMA data. The shallow groundwater layer was mapped within 1 mile of
the Bay shoreline. The well data was filtered to use measurements collected between 2000 and 2016 (i.e.,
focusing on the most recent epoch) for wells with depths to water less than 21 feet (i.e., 1o capture the
shallow groundwater layer). Wells with negative depths to water were removed (i.e., wells with a depth t¢
water above the ground surface are associated with artesian wells). From this filtered data set, the minimum
depth to water measurement for each well was extracted. Selecting the minimum depth to water
measurement is a proxy for the highest observed groundwater surface elevation, which tygically occurs
during wet winters in late winter and early spring. The depth to water measurements were translated to the





NAVDS88 ' topographic datum using a digital elevation model developed by the USGS using LIDAR * data
collected in 2010 and 2011(0OPC 2010).

To connect the shallow groundwater surface with the Bay, tidal data from the San Francisco Bay Extreme
Tide and Tidal Datum Study by the Federal Emergency Management Agency (FEMA) was used (May et al.
2016). This effcrt provides tidal datum information at over 900 points along the complex Bay shoreline. In
areas with limitec monitoring well information directly near the shoreline, this data helped approximate the
natural slope of the shallow groundwater surface towards the Bay. The tides within the Bay rise and fall
twice per day in a semi-diurnal cycle, and the shallow groundwater surface was estimated to connect to
the Bay approximately 1-foct above mean tide level because freshwater usually lies above the mean tide
line {Mcss 2016).

Using a multi-quadratic radial basis interpolation technique in ArcGIS™, the well water level elevations and
FEMA tide points were transformed into a regional groundwater surface layer. Areas farther than 0.62 miles
(1 km) from a known well locaticn were not mapped. The response of the regional groundwater surface tc
3.28 feet (1 meter} of sea level rise was alsc evaluated. This Initial groundwater surface layer shows how
high the shallow groundwater table can he in Bay Area coastal communities, providing a first look at areas
where sea level rise adaptation efforts must consider rising grounchwater.,

The regional mapping also highlights areas where additional, finer-scale analysis is necessary to better
understand the shallow groundwater layer. In some areas, the regional mapging shows that the existing
groundwater surface is above the ground today, however, many of these areas do not currently have
emergent groundwater concerns. In these areas, the local topography may censtrain groundwater flow,
and/or additional data is needed to refine the surface information due to sparse well data. Figure 3.1
presents the initial regional shallow groundwater surface for the City of Alameda and the surrounding areas.

" The North American Vertical Datum of 1988 (NAVDEB) is the vertical cantrol datum estaolished in 1991 oy the minimum-
constraint adjusiment of the Canadian-Mexican-United Stales leveling observations.

" Light Detection and Ranging (LIDAR)Y is a surveving method that measures distarce to a target by illuminasing the ground witn
ase’ light and measuring Lhe ref ected lighl with a sensor. Differences in laser return times and wavelengths can then be used to
make dig tal 3 T representations of the ground surface.

 ArcGIS s a geographic information systern tor working with maps and geographic inforrmzation





Source: Plane et al. 2017, 2018
Figure 3.1 Regional Shallow Groundwater Mapping

212 City of Alameda Mapping

To develop a more refined assessment of the existing shallow groundwater surface, additional analysis of
the RWQCB GCAMA data was completed. The well data was subsampled to only select wells with
measurements collected during wet winters (generally December thru May) between 2000 and 2018.
Although this subsampling reduces the numbger of wells available for interpolation, it removes potential bias
from wells that were only sampled during the dry summer seasons, and wells with short-term data collection
that did not include a wet winter. In areas with well clusters {i.e., areas with five or more wells closely spaced
together) the well data was carefully reviewed and in select areas only the wells with the highest
groundwater surface were retained {i.e., wells that were sampled shortly after large precipitation events).
Between 2000 and 2018, California experienced more drought years than wet years, based on the National
Oceanic and Atmospheric Administration’s Palmer Drought Severity Index (PDSI), with the four-year
drought occurring between 2011 — 2015 estimated as the worst drought in over a century (CADWR 2015).

The soil boring data was alsc filtered to select only soil boring logs collected post 2000 during wet winters
(see Section 2.2). The soil boring logs were carefully reviewed to assess if the depth tc water, noted in the
geotechnical reports, had reached an eguilibrium elevation. The soil boring data was used to provide
groundwater elevation information for areas with sparse well data.





Similar to the regional approach, the refined approach also incorporates tide level elevations along the
shoreline from the FEMA study {(May et al, 2016). In areas where significant grade changes {e.g., hills)
occurred between inland monitoring wells and the Bay shoreline, breaklines ® were used to constrain the
groundwater with the topography. Figure 3.2 presents the wet winter season well points, FEMA tide points,
and the grade break points that were used to develop the existing shallow groundwater surface for the City
of Alameda and the surrcunding areas. Figure 3.3 presents the final existing shallow groundwater surface
layer.,

Additional Geotracker Wells

City of Alameda Geotracker Wells

FEMA Tidal Datum

Grade Break

Figure 3.2 Well Points, Tide Points, and Grade Break Points

' Breaklines are imaginary lines created from a sudden increase or decrease in the ground sur‘ace elevation (e.q., at the base or
crest of a h ). Break nes are critical for creal 1g an accurate sarface model. Breaklines canstrain the interpo ation, areventing
aterpolation across the breakline to better represent grade changes.
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Figure 3.3 Existing Shallow Groundwater Surface

2.1.3 Comparisen

Figure 3.4 presents a comparison tetween the regional shallow groundwater mapping and the more refined
mapping prepared fer the City of Alameda. Initially, the regional mapping showed large areas of the city
with the existing shallow groundwater layer at (or above) the existing ground surface. The updated mapping
produced a surface that is generally lower {i.e., larger depth to water values) than the regicnal surface: it is
representative of ground-truthed depth to water values based on soil boring data and on observations of
emergent groundwater made during the wet rainy season over the 2018 — 20182 winter.

Both the regional mapping and the updated mapping relied on USGS LIDAR data ccllected in 2010 and
2011 (OPC 2010). The updated mapping also relied on a digital elevation madel (DEM) (built from the 2010
LIDAR) that was updated through an extensive stakeholder effort as part of the Adapting to Rising Tides
program {Vandever et al. 2017). However, some areas within the City of Alameda have had grade changes
due to recent construction and development efforts, and these grade changes are not yet accounted for in
the LIDAR data or DEM. Areas with known changes include the Chuck Corica Golf Course on Bay Farm
Island (i.e., significant fill was brought in post 2011 to raise the grades within the golf course) and areas on
the West End near Alameda Point where new development has cccurred and additional development is in
progress.





MNegative Value = Regional GW closer to surface
Positive Value = City of Alameda GW closer to surface

Figure 3.4 Compariscn between Regional Mapping and City of Alameda Mapping

3.2 Groundwater Contaminants

For each contaminant in Table 2.2, the distribution within the City of Alameda was analyzed. During the
years 2000 — 2015 many contaminants measured were present in high concentrations {i.e., well above
human health benchmarks); however, between 2015 and 2019 the values were generally lower (see
Appendix A). This difference could be because of the City’s cleanup efforts, discontinuation of chemicals
used, breakdown of the legacy contaminants in the groundwater and soils, or the movement of the
contaminants toward or into the Bay in the direction of the groundwater flow. To represent current
centaminaticn levels, eight contaminants (i.e., ircn, benzene, MTBE, TBA, toluene, TCE, PERC/PCE, and
manganese) with 2015 — 2019 average concentrations above human health benchmarks were mapped
(see Figure 3.5 threugh Figure 3.12). Additional details are presented in Appendix A and Section 2.5. The
three contaminants no longer monitared {(e.g., arsenic, chromium, and lead) were not mapped.

Unlike the creation of the groundwater surface, a “contamination surface” was not created. Instead, the
average concentrations were mappad at the well location where they were measured. Not all contaminants
were measured at each well. Appendix A includes tables for each contaminant, including information for
each well where the contaminant was measured, the numper of measurements taken, the historic high
measurement and the date it was recorded, the historic average measurement (2000 — 2019), and the
current average (2015 - 2019).
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Figure 3.5 Current Period (2015 — 2019) Average Iron Concentration
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Figure 3.6 Current Period (2015 — 2019) Average Benzene Concentration
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Figure 3.7 Current Period (2015 — 2019) Average Methyl-Tert-Butyl Alcohol (MTBE) Concentratior‘
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Figure 3.9 Current Period (2015 — 2019) Average Toluene Concentration
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Figure 3.12 Current Period (2015 — 2019) Average Manganese Concentration






4 Future Condition Mapping and Analysis

As the shallow groundwater table rises, contaminants that are in the groundwater, trapped in the soll, or
buried in historic fill sites, can mobilize and rise to the surface. Although socme contaminants may break
down when exposed to air or have short-term exposure impacts, some can be distributed in shallow
flcodwaters and volatized into the air. The health effects from exposure to these contaminants could be
hazardcus to human health, particularly to seniors, small children, or pecple with chronic health conditions
(Naidu et al. 2016). VOCs could also accumulate in subterranean structures such as basements. There is
evidence of groundwater exposure in these structures, as many basements in Alameda already have sump
pumps. Basements that have been converted to living spaces will need tc monitor the potential for
contaminated floodwaters and VOCs, particularly near areas with known VOC groundwater contamination.
Exposure to trace elements, metals, and other centaminants can also be found in playgrounds, parks,
picnic areas, and home backyards (Gunrey et al. 2010).

Understanding when and where shallow groundwater could become emergent over time, and what
contaminants could be present, is important for developing plans to mitigate and reduce potential health
risks. This section presents the methodology for creating the future condition shallow groundwater surface
layer, anc for identifying potential areas of concern related to groundwater contamination and current and
former DTSC sites.

4.1 Future Shallow Groundwater Surface

In “flux-controlled” systems, where the rate of groundwaler discharge is censtant as sea level rises, sea
level rise causes landward migration of the saltwater tce, ctherwise known as saltwater intrusion (Werner
and Simmons 2009, Chesnaux 2016). This saltwater intrusion causes the overlying fresh groundwater layer
to rise (Chang et al. 2011). Therefcre, sea level rise causas an increase in the height of the water table, or
a decrease in the measured or modeled depth to water (Nuttle and Portnoy 1982, Masterson and
Garabedian 2007, Chang et al. 20171, Michael et al. 2013, Rotzoll and Fletcher 2013, Chesnaux 20186,
Hoover et al. 2017).

The rate of rise in the groundwater surface in response to sea level rise depends on many factars, including
the tidal range, salinity, aquifer geology, soil characteristics, coastline change, shore slope, surface
permeabllity, and precipitation (Rotzoll and Fletcher 2013, Chesnaux 2016, Hoover et al. 2017). The
relationship between sez level rise and water table rise is unlikely to be exactly linear, especially near
tributaries, streams, and rivers (Nuttle and Portnoy 1892, Masterson and Garabedian 2007). However, as
a conservative approximation, a 1:1 correlation between sea level rise and water table rise can be assumed
within the study area (Nuttle and Portnoy 1982). This approximation is only applicable in the zone where
sea level and tidal fluctuations have an influence on the shallow groundwater aquifer; therefore, this study
focuses only ¢n the nearshore areas within approximately five kilcmeters of the shoreline (Rotzoll and
Fletcher 2013). This relationship can be improved in the future, with additional analysis after the release of
the United States Geological Survey’s shallow groundwater modeling for the state of California, expected
in 2020.





The existing shallow groundwater surface was modified to account for sea level rise using seven of the ten
sea level rise scenarios mapped as part of the Adapting tc Rising Tides program: 127, 24", 36", 48", 527,
66", and 108" of sea lavel rise (Vandever et al. 2017). Not all ten sea level rise scenarios were considered,
because the Adapting to Rising Tides inundation mapping uses a “One Map, Many Futures” approach tc
showcase a range of sea level rise and storm surge scenarios.

For the purposes of this study, only the response of the shallow
The shallow groundwater layer to sea level rise is of concern. As the response of
groundwa fer surface the shallow groundwater layer to storm surge scenarios would likely be
limited and temparary, the range of 127 10 66" of sea level rise Is within
the bounds of the most recent sea level rise studies and State guidance
(NRC 2012, Griggs et al. 2017, CCC 2018). The 108" scenario was
wet winters and the mapped as it is the closest surrogate sea level rise scenario for the H++
dry SUITHNEr Seasor. scenario (i.e., 122" of sea level rise) presented in the State Sea Level

Rise Policy Guidance (CCC 2018). The H++ scenario is an extreme

scenario that represents a future scenario with rapid Antarctic ice sheet
mass loss, under the premise that the physics governing ice sheet mass loss will change after mid-century
due to overall warmer global temperatures (Griggs et al. 2017, CCC 2018). The H++ scenaric s, at present,
highly uncertain and is a topic of ongoing scientific research.

can rise and fall by five
feet or more between

Figure 4.1 presents the existing (i.e., present day) shallow groundwater surface as it can occur during wet
winters. As shown in Figure 2.3, the shallow groundwater surface can rise and fall by five feet or more
between wet winters and the dry summer season (i.e., heavy rainfall can result in a significant rise in the
shallow groundwater layer). For the future condition groundwater mapping, only the areas where the
groundwater could become emergent under each sea level rise scenario was mapped (see Figure 4.2
through Figure 4.7). The future condition groundwater mapping represents a wel winter scenario, as
groundwater flooding is likely to occur first during wet winters, exacerbating flooding and stormwater
drainage, and maximizing the potential distribution of contaminants. As the shallow groundwater surface
rises, the saturated soils and water can also damage the surrounding infrastructure (e.g. buried pipes or
building foundations) and increase the liguefaction risk in the event

of an earthquake (Quilter et al. 2015, Risken et al. 2015). Groundwater floodmg

Figure 4.8 and Figure 4.9 present the emergent groundwater s /,"/{e/y to occur first
flooding along with the sea level rise inundation that could also occur
for 36” and 66” of sea level rise, respectively. Both scenarios result
in a greater amount of flooded area when both emergent
groundwater and sea level rise are considered. In the near term, and stormwater
emergent groundwater flooding would occur sporadically during wet drainage, and
winters. This hazard could ccour with higher freguency and longer
durations as the sea level rises and extreme storms become maore
intense.

during wet winters,
exacerbating flooding

maximizing the
potential distribution of
contaminanis.






B Depth to Water (ft)

Figure 4.1 Existing Shallow Groundwater Surface






Figure 4.2 Emergent Groundwater with 12" of Sea Level Rise






Figure 4.3 Emergent Groundwater with 24" of Sea Level Rise






Figure 4.4 Emergent Groundwater with 36" of Sea Level Rise






Figure 4.5 Emergent Groundwater with 48" of Sea Level Rise






Figure 4.6 Emergent Groundwater with 66" of Sea Level Rise






Figure 4.7 Emergent Groundwater with 108" of Sea Level Rise






Figure 4.8 Emergent Groundwater and Sea Level Rise Inundation (36" of Sea Level Rise)
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4.2 Groundwater Areas of Potential Concern

As the groundwater tahle rises, contaminants within the shallow groundwater will rise closer to the ground
surface and may becaome emergent. The potential for contaminants to become emergent was assessed for
the groundwater contaminants monitored at the wells in the SWRCB GAMA database (as discussed in
Section 2.3 and shown in Table 2.2). Fach menitoring well was evaluated individually to identify which well
locations have had contaminant concentrations that exceed human health benchmarks within the past 5
vears (i.e., between 2015 and 2019). The contaminant concentration at the time of groundwater
emergency was estimated considering the most recent concentration, the previous concentration trend,
the sea level rise scenario when groundwater becomes emergent at the well location, and an extrapolated
future concentration if sufficient monitoring data was available for this estimation. Only wells with
contaminant concentrations between 2015 and 2019 above human health benchmarks were included in
this assessment.

« Concentration A: Using a conservative approach, the contaminant concentration when the
groundwater first becomes emergent is assumed 1o be equal to the most recent measured
cencentration (i.e., no contaminant remediation or degradation is considerec). This represents a
reasonable upper bound estimate of the future contaminant concentration. The Recent
Concentration (A) for wells with contaminants above human health benchmarks is presented in
Table 4.1 thru Table 4.6.

« Concentration B: Using an alternative approach, the contaminant concentration is assumed to
change over time based on the trend observed between 2000 and 2019. For example, a declining
trend may be indicative of remediation efforts to date, natural degracation, and/or potential
groundwater flow away from the well location. A “best fit” exponential degradation curve was fit tc
the observed contaminant concentration trend and projected forward to 2100. The Future
Cencentration presented in Table 4.1 thru Table 4.6 is also based on the timing of when the
grouncwater is likely to become emergent at each well'". If insufficient well cbservations are
avallable to fit an exponential degradaticn curve, the Future Concentration is assumed to be equal
to the Recent Concentration.

For example, Table 4.1 shows that benzene concentrations of 13,000 pg/l were measured on
2/6/2008, and 2,300 pg/l were measured on 3/15/19 (many additional measurements occurred
between this 12-year period to establish a trend). Groundwater could become emergent at this
location with 12 inches of sea level rise, which is likely to occur before 2050, and potentially as early
as 2035-2040°%. Extrapolating the declining trend between 2008 and 2019 out to 2040 leads to a

' Sea cvel risc s assumed to assumed to track with the upper cad probability (1-in-200 chance) associated with the RCP 8.5
scenario oresented in Rising Seas (Griggs et al. 2017) which was adopied by tne State of California as best available science. RCP
8.5 1-in-200 chance s approoriale when cons cering the polential for high risk 1o public health and safety.

¥ Based on tne Slate of California Sea Level Rise Policy Guidance, 12 0 24 inches of sea level rise is projecled to accur by 2050
(CCC 2018)





potential future concentration of 1,800 ug/l for benzene when the groundwater first becomes
emergent.

The following sections provide a summary of the contamination cencentrations present in the SWRCB
GAMA data for well locations where existing contamination concentrations are above human health
benchmarks and the shallow groundwater table is expected to become emergent pefore 2100. Each
location has an associated table with the potential range in future concentrations (Concentraticns A and B)
presented for each contaminant.

Figure 4.10 to Figure 4.17 present potential locations of concern where emergent groundwater may contain
contamination. These figures are independent of the concentration values presented in Table 4.1 and Table
4.6, Fach well location is colored based on the sea level rise scenario when the shallow groundwater layer
could first become emergent {e.q., well locations colored red could experience emergent groundwater with
12 inches of sea level rise, whereas a well locaticn colored purple would not experience emergent
groundwater until 66 inches of sea level rise). The size of the dot represents the urgency — the larger the
dot, the sconer the groundwater at that location may become emergent {e.g., the red dot showing
groundwater emergent at 12 inches of sea level rise is also the biggest). Differentiating the dots based on
both color and size was also necessary due 1o the close proximity of many of the well locaticns to each
othar.

For example, Figure 4.10 presents four well locations with benzene concentrations that currently exceed
human health benchmarks. Twao locations in Gakland near Bay Farm island have benzene concentrations
that exceeding hurman health benchmarks with 12 inches of sea level rise (i.e., the two locations have large
red dots). One location on the Oakland side of the High Street bridge has high benzene concentrations that
could become emergent with 24 inches of sea level rise (i.e., smaller orange dot), and one location within
the City of Alameda that could become emergent with 66 inches of sea level rise (i.e., smallest purple dot).

The sections below describe the locations where the monitoring wells are located, the historic land use and
reason for the presence of contamination, and the remediation activities that have taken place (if available).
All information presented in this section is publicly available on the SWRCEB GeoTracker Groundwater
Information System website.

1.2.1 Gibbons Drive, Fernside Boulevard, and High Street

A foermer commercial petroleum fueling facility was once located near the intersection of Gibbons Drive,
Fernside Boulevard, and High Street near the High Street Bridge. The facility began cperations in 1930 and
was demolished in 1986. An unauthorized release of contamination was reperted during the demclition
following the removal of five underground storage tanks {two with waste oil and three with gascline). A
single-family residence was constructed on the site in 1989,

Environmental monitoring began in 1986 and has continued to the present with ten groundwater monitoring
wells, Several rounds of soll sampling have occurred, and soil vapoer and indoor air pollution were monitored

' hitps:dgamagroundwater waterboa-ds ca govigamasgamamap/oub o/Default asp





at the single-family residence in 2018. Contaminants of concern at this location include benzene, diesel,
gasoline, lead, methane, other petroleum, toluene, xylene, ethylbenzene, and naphthalene {only the bolded
contaminants are assessed in this report, the other contaminants of concern at this location are noted for
information only). Multiple remediation actions have been implemented, including aeration of the sail,
groundwater pump and treat, oxygen injections, hydrogen peroxide injections, and groundwater batch
extractions. Additional corrective acticns are warranted and are presented in a Corrective Action Plan
dated August 19, 2019, including the installation of vapor mitigation measures for the single-family
residence.

Table 4.1 presents the maximum measured concentrations, most recent measured concentrations, and
the projected future concentration of the contaminants with 12 inches of sea lavel rise. Toluene is likely to
he below the human health benchmark {1.e., both Concentration A and B are below this benchmark), while
benzene is anticipated to remain above the human health benchmark {i.e., both Concentration A and B
remain above this benchmark). The depth to the groundwater table varies between 0.5 feet and 6 feet
below the ground surface, and emergent groundwater first occurs at this location with 12 inches of sea
level rise. Benzene is the contaminant that is most likely to remain above the human health benchmark
based on current trends. However, remediation efforts are continuing and may become more effective.

Table 4.1 Contaminant Concentrations at Gibbons Drive, Fernside Boulevard, and High Street

Benchmark Maximum Concentration Concentration
Contaminant  Concentration  Concentration Date A Date B
(pg/h {Hg) {Teli)} at 12" SLR
Benzene 1 13,000 2/6/2008 2,300 3/15/2019 1,800
Toluens 150 5,300 11/27/2001 60 3/15/2019 10

' Toluene concentrations have fluctuated up and down significantly since 2012, but have generally stayed
below 1000 {ug/)

4.2.2 Clemenl Avenue and Chaestnul Slreet

This location is currently occupied by the Next Level Softball and Baseball Academy. TCE and PERC/PCE
were detected in soil vapor and groundwater at this location, and a phytoremediation project was
implemented in June 2005. Groundwater monitoring has continued to assess the effectiveness of the
phytoremediation project. The historic use that led to this contamination is not listed on the GeoTracker
website; however, the responsible party is listed as the Carglll Salt Company and the investigation began
in 1993.

Table 4.2 presents the maximum measured concentrations, the most recent measured concentrations
{(Concentration A}, and the projected future concentration (Concentration B) of the contaminants with 12
inches of sea level rise. For PERC/PCE, both Concentration A and B are above the human health
benchmark, suggesting additional remediation may be necessary. For TCE, Concentration A is above the
benchmark, while Concentration B is just below the benchmark. The depth to groundwater at this Iccation
varies between approximately 1 foot and 7.5 feet, and emergent groundwater first occurs at this location





with 12 inches of sea level rise. Both PERC/PCE and TCE are declining with the most significant decline
occurring for PERC/PCE. Remediation efforts are still in progress at this location; therefore, it is possible
that the “best fit” trend approach for estimating the future Concentration B may underestimate the
effectiveness potential for continued remediation success.

Table 4.2 Contaminant Concentrations at Clement Avenue and Chestnut Street

Benchmark Maximum Concentration Concentration
Contaminant Concentration  Concentration Date A Date B
(Hal) (Ha/l) (Hgh) at 12" SLR
PERC/PCE 5 7,700 3/3/2005 24 2{28/2019 12
TCE 5 81 3/3/2005 8.4 2/28/2019 4.2

4.2.3 2900 Main Street

In April 1290, four underground storage tanks and approximately 50 cubic yards of contaminated soll was
removed and disposed of offsite. Elevated levels of petroleum hydrocarbon contamination were detected
in the soil and groundwater during the removal. Groundwater monitoring wells were installed in 1992,
Significant levels of contamination were still present in 2001. Between December 20716 and January 2017
approximately 20,000 gallons of contaminated groundwater was pumped from the site and processed
through an on-site treatment system at the Bay Ship & Yacht wastewater treatment facility and disposed of
under their facility permitted waste discharge requirements. Approximately 485 cubic vyards of
contaminated soil was excavated and disposed of offsite.

Additional groundwater monitoring in September 2017 did not show elevated levels of petroleum
hydrocarbon contamination. However, the concentration of manganese that was measured exceeded the
human health benchmark (see Table 4.3). No additional menitcring or remediation efforts are noted by the
SWRCE: therefore, Concentration B is assumed equal to Cencentration to A, Additional monitoring may be
warranted at this location.

Table 4.3 Contaminant Concentrations at 2900 Main Street

Benchmark Maximum Concentration Concentration
Contaminant  Concentration  Concentration Date A Date B
(Hal) (Ha/l) (Hgh) at 12" SLR
Manganese 50 1,200 Q72017 1,200 Q72017 1,200

4.2.4  Park Street and Blanding Avenue

From 1930 until approximately 1961, a petroleumn bulk plant was aperated at this location. The bulk plant
was removed between 1957 and 1963. The site later served as a construction materials yard, and from
1973 to 1983 the site was reportedly used for boat repair activities. In 1985, soil and groundwater
investigations were conducted at the site and petroleum hydrocarbons were detected in the soil and





groundwater. Eight groundwater monitoring wells were installed to monitor groundwater contamination.
The primary contaminants of concern at this location include benzene, diesel, ethylbenzene, gasoline,
toluene, and xylene (only the bolded contaminants are assessed in this report, the other contaminants of
cencern at this location are noted for information only).

Table 4.4 presents the maximum measured concentrations, the most recent measured concentrations
{(Cencentration A}, and the projected future concentration (Concentration B) of the contaminants with 48
inches of sea level rise. Emergent groundwater first occurs at this location with 48 inches of sea level rise.
Both bhenzene and toluene appear to have been successfully remediated at this location. However,
concentrations of diesel and gasoline, which were not evaluated in this assessment, remain elevated at this
location.

Table 4.4 Contaminant Concentrations at Park Street and Blanding Avenue

Benchmark Maximum Concentration Concentration
Contaminant Concentration Concentration Date A Date B
(Hgh) (rg/) (Hoh) at 48" SLR
Benzene 1 1,300 1/18/2012 0 8/14/2019 0
Toluens 150 22 10/28/2010 0 8/14/2019 0

4.2 5 Waebster Street and Bucna Vista Avenue

This site is a 7,000 sguare foct parcel located on the southeastern corner of the intersection of Webster
Street and Buena Vista Avenue. A commercial fueling station has operated at this location since 1848, On
September 6, 2013, a 1,000-gallon waste oil undergrcund storage tank was removed, and soil and
groundwater sampling indicated that an unauthorized release had occurred. Contaminants of concern at
this location include acetone, benzene, ethyloenzene, gasoling, MTBE, naphthalene, xylene, TBA, and
other contaminants (only belded contaminants are assessed in this report, the other contaminants of
cecncern at this location are noted for information only). Under the current land use, except for limited areas
along the eastern property margin and several additional minor landscaped areas, the site is entirely paved
resulting in a low potential for direct contact exposure. Althcugh concentrations remain above human health
benchmarks for benzene and other contaminants, the case was closed. This case would need to be re-
investigated if the land use Is changed or redevelopment occurs.

This site is also aperoximately one block from an active commercial service station located at 1601 Webster
Street. In August 2004, a 10,000-gallon underground storage tank was accidentally punctured during
station upgrades, releasing an estimated 2,048 gallons of gasoline. Emergency response efforts recovered
approximately 1,997 gallons of gasoline within three months following the release. Groundwater monitoring
continued through 2015 and indicated that a MTBE contaminant plume from the former gas station located
at 1629 Webster Street had migrated to this location. At this location, MTBE could be found in emergent
groundwater with 86 inches of sea level rise (see Figure 4.12}. Multiple contaminant plumes have likely co-
mingled along this stretch of Webster Street.





Table 4.5 presents the maximum measured concentrations and the most recent measured concentrations
(Cencentration A) of contaminants. Due to the limited length of monitoring, projected future concentrations
with 48 inches of sea level rise could not be reasonably extrapolated; therefore, Concentration Bis assumed
1o equal Concentration A. Since remediaticn efforts have ceased, the most recent concentrations
measured in 2018 are assumed tc remain in place. Emergent groundwater first occurs at this location with
48 inches of sea level rise. The depth ¢ the groundwater table varies between approximately 4 feet and
8.5 feet below the ground surface. Benzene is the contaminant that is most likely to remain above the
human health benchmark based on current trends. No additional remediation is planned, and all cases
along this stretch of Webster Street are closed. Due to the complexity of past groundwater contamination
and the number of service stations in this area, and the measured concentrations in 2018 for hanzene and
MTEE, continuad monitoring may be warranted. TBA appears to have been remediated as it is no longer
found at this location.

Table 4.5 Contaminant Concentrations at Webster Street and Buena Vista Avenue

Benchmark Maximum Concentration Concentration
Contaminant Concentration Concentration Date A Date B
{pg/M {pg/h Ha/l) at 48” SLR
Benzene 1 716 8/30/2018 71.6 8/30/2018 71.6
MTBE 13 51.3 2/25/2016 12.1 8/30/2018 121
TBA 12 345 2/25/2016 0 2/30/2018 0

4.2.6 Park Slreel and Buena Visla Avenue

In April 1954, four undergrocund storage tanks containing gasoline and diesel were removed from the parcel
at 1701 Park Street, and a fifth underground storage tank containing heating oil was removed from the
adjacent parcel at 2379 Buena Vista Avenue. Multiple groundwater monitoring wells were installed, and
soil and groundwater samples have been collected since 1994, Numercus remedial actions and pilot
studies have been implemented at this location but have not been effective at reducing the concentrations
below human health benchmarks. However, most contaminant concentrations have generally decreased
since 2005, Qzone injection is the next remedial acticn to be implemented. Multiple contaminants of
concern are present at this location, including iron, benzene, diesel, MTBE, TBA, PERC/PCE, TCE,
gasoline, heating oil, toluene, xylene, ethylbenzene, and naphthalene (the bolded contaminants are
assessed in this report, the other contaminants of concern at this location are noted for information only).

Table 4.6 presents the maximum measured concentrations, the most recent measured concentrations
(Concentration A), and the prejected future concentration {Concentraticn B) of contaminants with sea level
rise {five contaminants with 66 inches and two contaminants with 52 inches of sea level rise). Emergent
groundwater first occurs at this location between b2 inches and 66 inches of sea level rise, depending on
the location within the parcel. The depth to the groundwater table varies between 4.5 feet and 8.5 feet
below the ground surface. Benzene, PERC/PCE, and TCE are all likely to remain abcve the human health
benchmark based on existing concentration levels (Concentration A) and projected future concentrations





(Concentration B). Concentrations of iron and MTBE are challenging to estimate at this location due to past
fluctuations; however, given the overall past trends, it is likely that Concentration B will be below the human
health benchmarks before the groundwater becomes emergent. Remediation efforts at this location are
cngeing and may become more effective over time. Given the fluctuations observed in the MTBE
contaminant concentrations, additional monitoring wells over a larger geographic area could clarify
groundwater plume movement in this area.

Table 4.6 Contaminant Concentrations at Park Street and Buena Vista Avenue

Benchmark Maximum Concentration Concentration
Contaminant Concentration Concentration Date A Date B
{Hg/l} (Hg/l} (hg/l) at 66" SLR
Iron 300 370,000 6/19/2014 4,700 6/18/2015 < 300
Benzene 1 8,800 1/4/2006 2,100 3/7/2019 200
MTBE 13 6,200 9/8/2006 130" 3/7/2019 <13
TBA 12 17,000 2i25/2009 0 3/7/2019 0
Toluene 150 8,200 G/12/2005 0 3/7/2019 0
Concentration
B
at52” SLR
PERC/PCE 5 1,000 6/18/2015 730 3/7/2019 110
TCE 5 570 10/3/2014 320 3/7/2019 35

" MTBE concentrations have fluctuated up and down between 1000 ug/l and 0 ug/l since 2011
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Figure 4.10 Wells (Iron > HHB, 2015 — 2019) within Emergent Groundwater
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Figure 4.11 Wells (Benzene > HHB, 2015 - 2019) within Emergent Groundwater
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Figure 4.12 Wells (MTBE > HHB, 2015 - 2019) within Emergent Groundwater
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Figure 4.13 Wells (TBA > HHB, 2015 — 2019) within Emergent Groundwater
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Figure 4.14 Wells (Toluene > HHB, 2015 — 2019) within Emergent Groundwater
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Figure 4.15 Wells (TCE > HHB, 2015 — 2019) within Emergent Groundwater
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Figure 4.16 Wells (PERC/PCE > HHB, 2015 — 2019) within Emergent Groundwater
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Figure 4.17 Wells (Manganese > HHB, 2015 - 2019) within Emergent Groundwater






4.3 Contaminated Lands of Potential Concern

Most of the contaminated lands (see Section 2.6) have either had clean-up efforts completed, or are in the
process cf having the centaminants found in the soil and groundwater cleaned-up (see remediation status,
Table 2.3). However, residual (i.e., legacy) contaminants often remain on sites after remediation efforts are
complete. Institutional controls such as land-use restrictions, scil disturbance restrictions, monitoring
requirements, etc. will remain in place indefinitely if contamination is detectahle above defined thresholds.
Institutional controls are intended to protect human health and/cr the envircnment, reducing the risk of
human and environmental expesure to residual contamination; thereby allowing the site to be re-developed
for an appropriate land use. However, instituticnal controls are developed based on existing conditions,
and they do not consider the changing environmental conditions that could cccur with climate change. As
the groundwater table rises in response to sea level rise, residual contaminants could be re-mobilized and
brought to the surface. In some cases, this re-mobilization could create a human health or environmental
hazard. As awareness increases in the regulatory community, remediation methods and institutional
controls may be revised 1o better ceonsider a changing climate and related hazards.

The primary institutional controls, and their effectiveness when rising groundwater and emergent
groundwater are considered, include:

+ Land use restrictions: The type of land use allowed on a remediated site depends on the residual
contaminant concentrations. In most instances, complete contamination removal is challenging and
costly; therefore, scme level of contamination will likely remain.

- Re-development that includes residential housing, schools, and/or hospitals requires a high
degree of contaminant removal (i.e., minimal legacy or residual contamination is present).
These land uses could expose households, children, and people with compromised immune
systems to chronic harmful exposure if contaminants above human health benchmarks are
present and mitigation measures {e.g., vagor intrusion barriers) cannot reduce the health
risk. These land uses are not allowed if contamination concentrations remain above a
certain benchmark.

If a site is remediated with minimal residual contamination and re-developed for these land
uses, the rising groundwater table will result in a minimal risk of contaminant exposure. If a
site is remediated and redeveloped for these land uses with mitigation measures required
{e.g., vapor intrusicn barriers or venting systems), the rising groundwater table may
increase the human exposure risk gver tima. Ongoing monitoring should te required o
monitor changes in the water table and contaminant concentrations tc assess changes in
health risks.

- Re-development that includes commercial or industrial land use (e.g., retail, office space,
hotel, machine shop, manufacturing facility) can have a higher concentration ¢f legacy or
residual contamination remazining ¢n site. Residual contaminaticn levels and human health
exposure risks are typically basec on adult expesure (e.g., employees). Use of these
facilities by children, seniors, and people with compromised immune systems s generally
more transitory, reducing the likelihcod of chronic exposure. If residual contamination





concentrations are above the threshold(s) that prohibit residential housing, the rising
groundwater tatle may increase the human exgosure risk over time. Ongoing monitoring
should e required to moniter changes in the water table and contaminant concentrations
10 assess changes in health risks.

¢ Sail disturbance restrictions: If soil below a certain depth (typically greater than 3 feet} remains
contaminated, ¢r If contaminants could be re-maobilized with activities such as excavation for utility
maintenance that requires soll excavation {e.g., trenching) or large tree planting, institutional
controls will restrict seil disturbance. The institutional contrals may establish procedures, such as
obtaining a permit and conducting soil and groundwater sampling, if soil excavaticn and disturbance
are reguired. All sites with soil disturbance restrictions could exhibit an increased human health risk
as the groundwater table rises. The increase in health risks will vary basad on the contaminant; its
affinity to sail, water, or air; and its cencentration. Cngeing monitoring sheuld be required to monitor
changes in the water table and contaminant concentrations to assess changes in health risks.

¢ Monitoring: In general, most remediated sites require (at
least) annual monitoring f residual concentrations of Regular monitoring
centaminants remain above levels that allow for unlimited use should consider the
Tand unrestricteq exposure, The need for ongoing monit.Oring changing waler iable
is generally reviewed every five years to ensure protection of , ,
human health and the envircnment. Regular mgenitoring elevation and its
should also consider the changing water table elevation and potential effect on the
its potential effect on the contaminants. Any potential contaminanis.
increase in health risks will vary based on the contaminant;
its affinity to soil, water, or air; and its concentration.

Table 4.7 presents the contaminated sites, the remediation method{s} used, the institutional control(s) that
remain in place, and the status of the remediation efforts (reproduced from Table 2.3). For most
contaminated sites, residual contamination remains in the soil and/or groundwater, requiring institutional
centrels to protect humans and the environment from pctential contaminant exposure. For the sites without
cempleted remediation efforts, the best available information on the remediation timeline is included as a
footnote. Table 4.7 also presents the size of the contaminated site in acres, and average (i.e., mean) depth
1o groundwater during summer conditions and minimum depth to groundwater that generally occurs after
a heavy rainfall event. Based on the winter season groundwater table elevation, the percentage of the site
that could be flooded with emergent groundwater was calculated for each sea level rise scenario evaluated
(from 12-inches to 108-inches).

Table 4.7 presents a qualitative risk assessment for potential human (H) and environmental (E) exposure
1o contaminants in emergent groundwater. Additional details on each site are presented below Table 4.7).
As noted in 2.6, additiocnal contaminated sites are likely located within the City of Alameda and in various
stages of contamination icentification or remediaticn due to Alameda’s industrial and military past.
Therefore, Table 4.7 is not a comprehensive evaluation of all potential contamination site in the city.





Table 4.7 Groundwater Exposure of Contaminated Lands

Alameda Maval Air Statior

- 19431965
1 - X Y X X x  Moderate (E}t 78

Disposal Area

AL . PR
- West Beaoh

2 X X Y X % Pt High (E} 1.0
Weltlands
Operationa! , Moderate/Low
3 o, % A X X 3 391
Uinit 24 (H)
Coerationa! M I Low
. Jr(r 060 y N y oderate/Lo 14 9
unit /8 (Hj
Onerarionai .
G A % N ¥ ¥ Low (H) 17

Algecn BEost
B . ¥ X ¥ Low (H 87
" Hous ng (H)

. ear Sweerey )
’ S X 25
© Oper Space Par< * . . & High (E, H) )

Slecet ard Indusirial Supply Conter gnd A ar-cca Navy Suop y Conter Ancx (B SCAJ

P Remediation complet on w | likely take 25 to 30 years (see Secticn 2. 6.1)

T Remediation complet on data was not ceadily found (see Section 2. 6.1)

[l
—

i

1.0

1%

15%

1%

2%

4%

24%

5%

10%

20%

34%

2%

12%

2%

15%

42%

44%

11%

7%

29%

12%

20%

51%

47%

14%

14%

38%

19%

21%

76%

57%

43%

61%

76%

58%

26%

98%

81%

100%

100%

100%

100%

58%





Shinsed

8 Gordens ¥ X ¥ X Low {H) 2.5 9.0 £ - - - - — 1% 45%
9 CO” x v X ox X Low (H) 1181 4G - - A% 79%
10 (,m;p and o oxe N ¥ Moderate{H}) 35 &1 s R - - — 6% 19% 68%
11 - Syrmetey - - SN Moderate {H} 4.2 74 1.5 — — 1% 4% 9% 27% 72%
12 - Turget Purce! % X ¥ X X % X Moderate {H} 103 92 1.6 — — 8% 12% 16% 24% 43%
13 - Retard Center % % ¥ X X X Moderate {H} 137 84 Z — — 4% 11% 13% 22% 62%
14 Peanceil Comoary N Urkrow A1 3.0 2.2 — —  12% 81% 94% 100% 100%
150 Kem Wil Co X x  N- Urkrowa 0.1 3.9 0.8 96% 100%

* This sitc is underlain by benzene and naphthalene pumc that is oc ag remediated with in situ groundwater treatmert. The long-term institutional controls are still ocing
assessed. See Section 2.6.41.

* Remediazion complet on is esiimated by 2021, See Secton 2.6.4.
** The remediation methods and institutional controls were not readily found. See Section 2.6 4.
“ Remediation complet on is estimated by 2020, See Sccteon 2.6.4.

* This site remains in usc by the Penrzoil Compary and remediation has 7ot begun. Remediation may not occur until this site is trarsitiored to an altenate land usc. Sco
Section 2.6.5.

“* Contamination remains onsite. The neod for additional remaee ation is unknown. Sce Scction 2.6.6
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“H = Primary expaosure risk is to humans (e.g., the site has been re-developed for commercial, residential, or recreational use)

“ Remediation efforts have not begun: remeciation is expected 1o begin soon. See Section 2.6.9
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431 Alameda Naval Air Station

The following contaminated sites listed in the DTSC database were evaluated relative to rising groundwater.
Additional areas on the Alameda Naval Air Station property may (or may not) have contamination
concentrations that exceed human health benchmarks; however, only the subareas recorcded in the DTSC
database were included in this assessment.

1943 — 1965 Disposal Area: The risk of emergent contaminated groundwater on the environment
is considerad moderate due to the presence of legacy contamination at the site and the early risk
of emergent groundwater with 12- and 24-inches of sea level rise. Land use at this former military
disposal areg Is restricted 1o open space and recreational use. Contamination remains on site, and
institutional controls prohibit soil disturbance below two feet and extraction of shallow groundwater.
The steel barrier containment system that extends 10 feet below mean sea level may reduce the
respense of the shallow groundwater layer to sea level rise. However, if the shallow groundwater
tahle rises, the 3-foot clean soll cover could be exposed to contamination, and the contamination
ceuld be become emergent. Seasonal wetlands are present on site, and contamination within these
areas could have environmental impacts on wildlife. Ongoing monitoring of the shallow groundwater
layer will inform future remedial actions, as required. Periodic soil sampling should assess if the
clean soil cover becomes contaminated over time.

West Beach Landfil and Wetlands: The risk of emergent contaminated groundwater on the
environment is censidered high due the presence of legacy contamination and the early risk cf
contaminated emergent groundwater. With 24-inches of sea level rise 24% of the site could exhibit
emergent groundwater during the winter rainy season. The site is currently propcsed as part of a
Nature Preserve for endangered species and other wildlife. Contamination remains on site, and
instituticnal controls restrict land use to open space and prevent soil disturbance below 1.9 feet
due to the presence of radionuclides. This site is directly adjacent to the Bay and does not have a
steel barrier containment systermn as found along the 1943 — 1965 Disposal Area. The rising
groundwater table is likely to mobilize contaminants that remain below the clean soil, multi-layer
cover. The human exposure risk at this site is likely low due to land use restrictions; however, if
contaminated groundwater enters the Bay, persons whao fish recreationally could be exposed to the
legacy contamination by consuming contaminated fish (BRAC 2016). Ongoing monitoring of the
shallow groundwater layer will inform future remedial acticns, as required. Pericdic soil sampling
should assess if the clean socil cover becomes contaminated over time.

Operational Unit 2A: Remediation efforts at this site have been successful at reducing benzene and
ethylbenzene concentrations with in situ bioremediation (BRAC 2016). It is anticipated that
concentrations will continue to decrease over time. However, USEPA expressed concerns about
the continued success of the biodegradation of these contaminants due to likely increases in the
water table associated with El Niffio and winter storms which can hinder bioremediation (BRAC
2016). Long-term monitoring is recommended to ensure that contaminant rebound does not accur.
The RWQCE expressed concerns aver remaining legacy tarry refinery waste. Parcels that contain
this waste are still being regulated by RWQCB. Emergent groundwater is not expecied to occur





until 36 inches of sea level rise (see Table 4.7). If remediation continues and is successful, the
exposure risk to humans and the environment could be low. However, currently, residential land
uses would require the installation of vapor intrusion barriers, indicating a potentially elevated risk.
As the groundwater tables rises, the human exposure risk could be moderate.

« Operational Unit 2B: Remediation is still in progress at this site. Soil and groundwater contaminaticn
could remain above human health benchmarks for 25 to 30 years. Soil contaminated with cobalt s
present underneath a building and has not been excavated and remeved (BRAC 2016). Emergent
groundwater first cccurs on this site with 48 inches of sea level rise; therefore, the human exposure
risk is moderate to low since emergent groundwater is unlikely to occur until later in this century
(see Table 4.7). The contamination may be fully remediated (with some level of residual
contamination remaining en site) before 48 inches of sea level rise occcurs. However, full remediation
plans for this site and the potential alternative land uses for this site were not readily found.

e Operational Unit 5: Redevelcpment is in progress at this site. However, legacy contaminaticn is
present in scils below a depth of eight feet, and institutional controls restrict soil disturbance below
four feet to manage the long-term risks and minimize exposure. Additional contaminated soil may
need tc be excavated and removed when the existing structures are demolished as part of the
redevelopment efforts. Approximately one percent of the site could be flooded by emergent
groundwater during a winter storm with 12 inches cf sea level rise. Five percent of the site could be
flooded by emergent groundwater with 24 inches of sea level rise (see Table 4.7). Contamination
in the deeper layers of soil could be mopilized inte the areas ¢f clean fill with the rising groundwater
tahle. Ongoing monitoring of the scil and groundwater should assess the potential for contaminant
mogilization. Based on the information reviewed, and the depth of the legacy contamination relative
10 the ground surface, the risk of contaminated emergent groundwater appears low; however,
adaptation measures will be required to reduce the potential for emergent groundwater during the
winter rainy season.

4.3.2 Alameda Naval Air Slalion Easl Housing

Appreximately two percent of the site could be flooded by emergent groundwater with 36 inches of sea
level rise {see Table 4.7). However, this site has limited contamination beyond the marsh crust. As the
groundwater tables rises, the human exposure risk is likely low.

4.3.3 Jean Sweency Open Space Park

Portions c¢f this site could be flooded by emergent groundwater with 12 inches of sea level rise (see Table
4.7). The lead-contaminated soil that is currently consolidated and capped under a paved trail could pose
a high environmental and human health exposure risk. Contamination under the cag could be mobilized as
the groundwater table rises. The risk of contaminated emergent groundwater at this site is high. Removal
of the contaminated soll should be considered.





4.3.4 Fleet and Industrial Supply Center and Alameda Navy Supply Center Annex (FISCA)

The following contaminated sites recorded in the DTSC database were evaluated relative to rising
groundwater. Adcitional areas on the FISCA property may {or may not) have contamination concentrations
that exceed human health benchmarks; however, only the subareas recorded in the DTSC database were
included in this assessment.

« Shinsei Gardens: Emeargent groundwater is not anticipated until 66 inches of sea level rise;
therefcre, the human exposure risk is likely low (see Table 4.7). Residual contamination s present
and vapor mitigation systems were required for residential housing. Ongoing monitoring should
track if contamination is mobilized to the clean, upper layer of soil.

o Stargell Commons: Emergent groundwater is not anticigated until 66 inches of sea level rise ;
therefcre, the human exposure risk is likely low (see Table 4.7}. Residual contaminaticn is present
and vapocr mitigation systems were required for residential housing. The development overlies the
benzene and naphthalene groundwater plume, and ongoing monitoring should track if
contamination is mchilized to the clean, upper layer of soil.

s« (Cadence and Linear: Apprcximately six percent of this residential site could be flooded by emergent
groundwater with 52 inches of sea level rise (see Table 4.7). Although remediation is near
coempletion, new contaminated areas were discovered in 2019 during regular sampling activities.
This site is also underlain with the benzene and naphthalene plume. The residential housing did not
require vapor mitigation structures. As the shallow groundwater table rises, the VOCs in the plume
could rise closer to the ground surface and contaminate the clean upper layers of soil. Ongoing
monitoring should track if contamination is mobilized to these upper soil layers. The human
exposure risk is considered moderate for this site; however, the exposure risk may be low if nc
acditional contaminated areas are found during sampling activities.

¢ Symmetry at Alameda Landing: Approximately cne percent of this residential site could be floceded
by emergent groundwater with 36 inches of sea level rise (see Table 4.7). The details of the
remediation methods were not readily available; therefore, the human exposure risk is censidered
moderate with rising groundwater levels. Additional review is required to better assess the exposure
risk at this locaticon.

o Target Parcel: Approximately six percent of this retail parcel could be flooded by emergent
groundwater with 36 inches of sea level rise (see Table 4.7). Contaminants were remediated to
levels consistent with cemmercial land use (i.e., residential land use is prohibited), and soill
disturbance is restricted. VOCs are present under a barrier cap. Caps prevent direct contact
between humans and/cr wildlife and the contaminated soil and groundwater below the cap. As the
groundwater table rises and becomes emergent, the VOCs could mokbilize, rise to the surface, and
vent t¢ the atmesphere arcund the barrier cap. Ongeing monitoring should track the rise in the
groundwater surface and monitor the potential for VOCs to be released. The human exposure risk
for this site is likely moderate since emergent groundwater is nct likely until after 2050 {36 inches
of sea level rise could cccur between 2050 and 2100 depending on global greenhouse gas
emissions).





e Retail Center: Approximately four percent of this retail parcel could be flooded by emergent
groundwater with 36 inches of sea level rise (see Table 4.7). Contaminants were remediated to
levels consistent with commercial land use (i.e., residential land use is prehibited), and sail
disturbance is restricted. All native soils require land cover by buildings, pavement, or landscaping
to prevent human exposure tc contaminants. As groundwater becomes emergent, contarmination
below the covered surface will likely be present in the emergent groundwater. Emergent
groundwater will te present in landscaped areas initially. However, emergent groundwater can also
occur above paved areas through cracks in the pavement. Emergent groundwater can also create
or enlarge cracks in paved areas, establishing human exposure pathways. The human exposure
risk for this site is likely moderate since emergent grouncwater is not likely until after 2050 (36
inches of sea level rise could occur between 2050 and 2100 depending on global greenhouse gas
emissions).

4.3.5 Pennzoll Company

Approximately 12 percent of this site coulkd be flooded by emergent groundwater with 36 inches of sea level
rise (see Table 4.7). Contaminants are likely gresent at this site, and no remediation has cccurred to date
as this site remains in active use. This risk of human exposure to soil and groundwater contamination is
currently unknown. Regular monitoring of this site is recommended to inform the human exposure risk and
the need for future remediation. The impact of emergent grocundwater on the current land use is unknown.

4.3.6 Kem Ml Company

This site could be almost entirely flooded by emergent groundwater with 66 inches of sea level rise (see
Table 4.7). Some remediation (i.e., excavation of contaminated scils) was completed thirty years age, and
the need for additional remediation is unknown. This risk of human exposure to soll and groundwater
centaminaticn is currently unknown. Additional investigations are likely needed if this site is redevelcped in
the future.

4.3.7 Alameda Naval Operational Support Center

Appreximately one percent of this site is projected to be inundated with emergent groundwater during
winter storms with 66 inches of sea level rise {see Table 4.7). Residual soil contamination exists at depths
of 13.5 feet below the ground surface, and the mean shallow groundwater surface is at a depth of
approximately 9 feet. Contamination is currently found in the saturated soils well below the ground surface.
As the shallow groundwater table rises, the contamination may rise cleser to the surface. However, the risk
of human and/or environmental exposure to the contamination is considered low for the foreseeable future.

A4.3.8 2100 Clement Avenue

Approximately one percent of this site could be flooded by emergent groundwater with 52 inches of sea
level rise, and ten percent could be flooded with 66 Inches of sea level rise (see Table 4.7}, This sile has
been remediated and redeveloped for residential housing. Soil and vapor testing in 2016 found residual
YVOCs contamination, with concentrations below residential screening levels (Stantec 2018). The high-





density residential use resulted in most of the site being covered with structures or paving, with minimal
landscaping constructed with imported clean topsoll. As the shallow groundwater table rises, the residual
contamination may rise closer to the surface. However, the risk of human exposure 1o contamination in
emergent groundwater is considered low.

4.3.9 Former J. H. Baxter Facility

The three properties evaluated for this site (e.g., Dutra-Velodyne Property, Extra Space Storage, Fox-
Callins Property) are nol anlicipated to exhibit emergent groundwater in this century. Emergent
groundwater may first occur with 108 inches of sea level rise (see Table 4.7). The risk of human exposure
1o contamination in emergent groundwater is low for all three properties.

4.3.10 Lincoln Avenue Housing

This 0.5-acre site was remediated and redevelopec with affordable housing. Ne institutional controls or
restrictions remain for this site, and emergent groundwater is not anticipated until 66 inches of sea level
rise {see Table 4.7). The risk of human exposure to contamination in emergent groundwater is likely low
based on the information reviewed and the timing of exposure.

4.3.11 Doolittle Landfill

Although portions of this site could exhibit emergent groundwater within this century, most of it is elevated
well abcve the surrocunding landscape and is unlikely tc be flooded. However, the landfill is constructed
directly adjacent to San Leandro Bay. The impact of sea level rise and potentially increased wave exposure
on the Bay Area’s many coastal landfills is currently unknown. Coastal erosion along the shoreline edge of
the landfill could create a pollution risk ic the Bay as sea levels rise. This is a potential risk that requires
acditional study {see Section 6.7). Assessing this risk was outside the scope of the current study.

4.4 CARP High Priority Areas for Adaptation

The CARP identified eleven high priority areas for adaptation, based on future exposure to sea level rise
inundation and coastal flooding, as well as exposure to urban flooding that can occur today during a 25-
year rainfall event® (City of Alameda 2019). These areas, and the important assets within them, are
exposed to coastal floodwaters in the near term (i.e., with 24 to 35 inches of sea level rise) with a high
potential for conseguences from flooding. Figure 4.18 presents the approximate locations of these high-
priority areas. These locations were evaluated for their exposure to emergent groundwater, to understand
if they could be exposed before the shoreline is overtopped by coastal flocodwaters. Table 4.8 presents the
locations of these high-priority areas, the sea level rise scenario at which an area or asset is first inundated
due to sea level rise, and the sea level rise scenario that first results in emergent groundwater. If the

= Alarmeda’s storm sewer pipelines are desigred to carry the stormwater runc® “rom a 10 year rainfall event, and a 25 year rainfall
event snoulc be contained within the streets without exceeding the curb height {Schaaf & Wheeler 2017). However, several areas
witnin the city currently cxperience flocding during a 25-year rainfall cvent (City of Alarreda 207 9).





emergent groundwater scenario is lower than the sea level rise inundation scenario, the location or asset
could be vulnerable sarlier than presented in the CARP.

Half of the high pricrity areas could experience emergent groundwater surface flooding before sea level
rise inundation cceurs (see Table 4.8). For example, the area near Posey and Webster Tube entrances
could exhibit emergent groundwater with 12 inches ¢f sea level rise, although sea level rise is not projected
10 inundate the site until 36 inches of sea level rise. However, a 50- to 100-year flood event tcday could
overtop the shoreline and cause temporary coastal flooding that occupies a similar extent to the permanent
flooding caused by 36 inches of sea level rise using the ART one map equals many futures approach
(Vandever et al. 2017). Differentiation between temporary coastal flooding and sea level rise inundation,
along with the risks for wave hazards and coastal erosion, should be revisited for the high priority areas for
adaptaticn.

Additional locations or assets {i.e., in addition to those presented in Figure 4.18 and Table 4.8) could
become high-pricrity areas for adaptation when emergent groundwater is considered. However, a
comprehensive review of the City of Alameda’s assets relative to emergent groundwater was not
undertaken as part of this assessment. This task is recommended as a next step (see Section 6.1).

CARP Priority Areas

Figure 4.18 CARP High Priority Areas for Adaptation with 36 inches of Sea Level Rise





Table 4.8 Exposure at CARP High Priority Areas for Adaptation
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5 Adaptation Strategies

Levees and hardening shorelines will not protect Alameda from emergent groundwater flcoding from pelow.
To solve this challenge, innovative solutions are needed to adapt structures and utilities already in place;
and the city will need to collaborate with other low-lying coastal communities to develop and identify new
ways to adapt to this continually and increasingly changing environment.

Unfortunately, acaptation strategies that address rising and emergent groundwater are still in their infancy
when compared 10 sea level rise adaptation. Rising groundwater levels in response to sea level rise first
entered the national discussion in 2012; with a USGS publication on the response of the shallow
groundwater table to sea level rise in New Haven, Connecticut (Bjerklie et al. 2012). Since 2012, this
phencmenon has been studied in other cities, and the impacts that could occur within low-lying coastal
communities have been investigated, but the development of adaptation strategies has lagged. However,
humans have been building infrastructure below the grouncwater table for centuries. Strategies to address
groundwater generally include lowering the groundwater table, diverting the groundwater flows elsewhere,





and adapting the infrastructure. Bullding in this environment requires water-tight structures, addressing
buoyancy forces, and using materials that can withstand the damp and often corrosive subterranean
environment. Below-ground structures require regular inspections to address leaks and sump pumps to
remove excess water when leaks are pervasive. The challenge for today includes using these technigues
in areas that are not below the groundwater table today, tut that could be below the groundwater table in
the foreseeable future. In addition, new techniques that are more cost effective and wicely applicable may
be required.

To date, pumping remains the most common approach for addressing
As the groundwater groundwater hazards. Pumping involves extracting groundwater, which
table rises, the can depress (.e., lower) the groundwater table. The extracted
groundwater must then be routed elsewhere, such as to another water
body, a storage facility, or potentially to a treatment facility, if
contaminant concentrations excead regulatery standards for direct
release. Groundwater pumping 1s used every day to address flooding in
subterranean structures. The New York Metropolitan Transpertation Agency pumps 13 million gallons of
groundwater to keep the subway system running on a reqular dry day (Nir 2018}, As the groundwater table
rises, the pumping requirements will increase. Pumping can also require an extensive and continuous
supply of electricity. Keeping water cut of the subway tunnels has driven innovation, and the agency has
been replacing older concrete with a different type of concrete that is embedded with imparmeable plastic
membranes to reduce groundwater intrusion (Nir 2018). If groundwater leaks into the subway system can
be reduced, regular pumging needs can also be reduced. As successiul technigues and innovations are
discovered, they can be shared and implemented across other sectors and cities around the world,
increasing the collective knowledge base of solutions.

pumping requirements
will increase.

For a city like Alameda, which is surrcunded by water on all sides, large-scale groundwater pumping to
acdress rising groundwater levels using current technclogy may prove challenging. In the near term,
individual properties and structures can use sump pumps and limited groundwater extraction to address
rising groundwater levels — and many structures with subterranean areas (e.g., basements} in Alameda
already use sump pumps to address this hazard. QOver the longer term, larger-scale groundwater extraction
pumping would need to be carefully implemented and coordinated with shoreline structures that alsc
address coastal flooding and sea level rise.

The following secticns provide examples of how existing utilities and structures could be vulnerable to rising
groundwater elevations and provide potential strategies to address these vulnerabilities. Appendix C
provides a compendium of additional strategies that can address rising groundwater tables.

5.1 Utllities

The city’s stormwater and wastewater ccllection systems are managed by the City of Alameda, the
wastewater regional interceptor and treatment system by the East Bay Municipal Utility District (EEMUD?,
and the electrical utilities by Alameda Municipal Power (AMP). This section assesses the different utility
components that are projected to be impacted by groundwater and discusses potential strategies for
adaptaticn that could be adopted or considered. The CARP presents a series of strategies for increasing





the resilience of utilities to sea level rise and surface flooding {see Table 4-24 in City of Alameda 2019).
Suggested additions to the CARP’s recommendations are presented in Appendix D.

5.1.1 Stormwater Drainage System

The CARP identified the stormwater drainage system as a high priority for adaptation to sea level rise,
noting that 36 inches of sea level rise could result in significant impacts (see Table 4.8). The rising
groundwater table could impact the stormwater drainage system even before 36 inches of sea level rise
occurs. In fact, in some areas of the city, the high groundwater table may already be impacting stermwater
runoff conveyance capacities and increasing the likelihood of localized urban flooding.

Alameda’s stormwater drainage system consists of ten pump stations, 126 miles of buried pipelines, several
lagoons with tide gates, and 278 outfalls (Alameda City Council 2018). The system is designed to convey
stormwater runoff from roads, rcofs, and impervicus surfaces, until it is ultimately discharged to the Bay
through cutfalls. The lagoons serve as stormwater retention and treatment ponds for portions of Alameda,
and the stormwater sewers in these areas drain directly into the lagoons. The water levels in the lagoons
can be lowered in advance of heavy rainfall events to increase stormwater storage capacities. The water
levels are also managed in coordination with the Bay tides to maintain adeguate water quality.

Alameda’s stormwater pipelings are designed to carry the stormwater runoff from a 10-year rainfall event,
and a 25-year rainfall event should be contained within the streets without exceeding the curb height
(Schaaf & Wheeler 2017). However, several areas within the city currently experience flooding during a 25-
year rainfall event, with flood depths in excess of one foot (City of Alameda 2018). To function as designed,
the stormwaler pigelines must be free of breaks or cracks to minimize infiltration of groundwater, and have
the capacity to convey the 10-year discharge flow rate for stormwater runoff, or store excess runcff
volumes, for the duration of the rainfall event. Current stormwater guidance includes keeping storm drains
clear of leaf litter and trash toc maximize the movement of runcff through the system and reduce the
likelihood of localized floading from clogged storm drains (Clean Water Program 2016). The City is in the
process of implementing improvements to the stormwater drainage system as part of the Storm Drain
Master Plan Update (Schaaf & Wheeler 2017).

WHY IS 1T VULNERABLE? The rising groundwater table can increase infiltration into the stormwater pipelines
through cracks, pipe joints, and connections. This inflow can reduce the capacity of the stormwater
drainage system to convey stormwater runoff associated with the 10-year design storm, resulting in an
increased risk of urban flooding. Groundwater and Bay inflows to the stormwater drainage system can also
result in flows exiting manhales in low-lying areas. Flows out of the manholes already occur in Alameda,
most demonstrakly near Veterans Court on Bay Farm Island, where outflows can form a small fountain at
the manhole location.

Rising agrcundwater elevations can also result in subsidence, soil swelling, and Icss of bedding support
around the pipelines, potentially causing the separation of pipe joints, leaks, breaks, and sewer collapse.
The dramatic rise and fall of the water table in response to heavy rainfall events can also create volids
around pipelines that can lead to sinkholes. Corrosion due to saltwater intrusion or contaminated
groundwater can damage buried infrastructure, manholes, and other metal componenis (Chisolm and
Matthews 2012).





WHAT ARE STRATEGIES TO ADDRESS RISING GROUNDWATER LEVELS? The primary methods for reducing
groundwater infiltration are grouting the leaks in the pipelines and/or replacing or lining problematic
pipelines. Grout can be applied using remote-controlled equipment and is effective at creating a watertignht
ccllar that seals cracks or joints and prevents groundwater infiltration. Lining a stormwater pipe can
effectively rehabilitate a pipeline without any digging. A flexible liner is inserted into a pipeline and cured,
forming a new, watertight pige inside the existing pipe. The new pipe s jointless, which seals off any points
of entry for infiltration.

Regular inspection and maintenance of stormwater drainage infrastructure can extend the life of existing
pipelines and help thwart potential issues before they become significant problems. Identifying infiltration
points can help maintain the conveyance capacity of the system. The same techniques used to identify
infiltration points for sanitary sewer systems can be used for stormwater drainage systems, including using
a closed-circuit television truck that can send a robotic camera through the pipelines to observe potential
defects, or using smoke testing to identify potential leaks and cracks. With smoke testing, non-toxic smoke
is pumpead into the sewer system, and cbservers watch for smoke to be visible above the ground. Infiltration
is most likely occurring in areas where smcke is visible. Stormwater pipelines that retain water outside cf
the wet weather season are also potential sources of groundwater
infiltration.

Maintenance,

When pipelines are replaced, utility trenches can be over-excavated G
rehabifitation, and

and filled with crushed rock below the elevation of the pipelines. This
strategy can help maintain the integrity ¢f the utilities as the water level upgrades to the sewer
table rises and falls. Curb and gutter underdrains can also help system should
minimizes flooding during a heavy precipitaticn event when the
groundwater table is at the ground surface and solls are waterlogged.
The installation of an underdrain network and collection system
should be considered in new development areas; but may be cost
prohibitive in existing neighborhoods.

consider rising
groundwater levels,

The City recently increased stormwater fees (2019 Water Quality and Flood Protection Fee) to fund
improved maintenance and upgrades to the stormwater ¢rainage system. Maintenance, rehabilitation, and
Upgrades should censider rising groundwater levels.

5.1.2 Sanitary Sewer System

The City of Alameda's sanitary sewer system includeas 142 miles of sewer mains and 42 pump staticns. The
wastewater flows are conveyed tc EBMUD’s regional conveyance and treatment facilities. Over the past
40 years, the City has worked with other Bay Area communities within EBMUD’s service area to reduce
wet weather sanitary sewer overflows to community streets, waterways, and the Bay. Sanitary sewer
rehabilitation efforts have been targeted at replacing old, cracked sewer pipes to decrease the amount of
groundwater and rainwater infiltration entering the sanitary sewer system. Groundwater and stormwater
that infiltrates into sanitary sewer pipelines is conveyed to the wastewater treatment plant, increasing the
cest of treating wastewater flows and potentially exceeding the capacity of the treatment plant. When this
occurs, partially treated wastewalter effluent is discharged directly to the Bay. A regional effort is underway





to inflow and infiltration under a Federal Consent Decree. The City is replacing 2.6 miles of sanitary sewer
main each year and completing other improvements to reduce inflow and infiltration. However, as inflow
and infiltration improvements are implemented, the demand to convey these flows is shified from the
sanitary sewer system to the stormwater drainage system (described in Section 5.1.1).

If the volume of flow conveyed 10 the wastewater treatment plant is significantly higher during wet weather
as compared to dry weather, groundwater inflow and inflltration is likely occurring within the system and
should be addressed. The strategies for addressing inflow and infiltraticn for sanitary sewers are the same
as those suggested for the storm sewer system (see Section 5.1.1).

=

5.1.5 Electrical System

The City of Alameda’s electricity is supplied by Alameda Municipal Power {AMP). AMP maintains a network
of uncerground and above ground electrical lines that operates and maintains the assets up to the meter
or point of service. Individual homeowners are responsible for the electrical lines frem the meter to the
home. The City owns and maintains the streetlight facilities, including the underground service conduit and
pull boxes.

AMP began its underground utility program in 1984 to place overhead lines {e.q., telephone, electric, cable)
underground. The underground utllities were designed and built to withstand wet conditions, using the
guidelines set forth by FEMA (FEMA 20717). The underground system also uses looped underground
distribution tc provide redundancy. Transformers, switches, and other aboveground electrical components
are generally very sensitive to any type of flooding; therefore, AMP has teen mounting these structures on
pads above previcus FEMA base flood elevations™ to reduce the potential for power outages during a flood
event. This elevation also reduces the risk of flooding due to elevated groundwater levels. However, older
electrical infrastructure throughout the city may be in potentizlly vulnerable locations.

WHY IS 1T VULNERABLE? If designed and built correctly, the underground electric utilities are likely resilient (o
rising groundwater levels. The underground cables manufactured for AMP are designed to function in wet
{i.e., submerged) applications.

Electrical components that are located at or below grade could be vulnerable to rising groundwater levels
if they have not been designed for a wet environment. For example, pull boxes*, such as those used for
the city’s streetlights, are generally located at or near grade and they are specifically designed to allow for
rainwater drainage through the box. The pull box itself is not watertight, and rainwater can enter the box
from above. To allow rainwater to exit the box, the bottomn of the box allows for rainwater drainage into the
soils below. This grevents the box from filling with rainwater and impacting the electrical conduit. Howevaer,

¥ The FEMA base flood elevation is the elevation that could be reached by the 1 percent annual chance flood event. FEN A released
qcw flood maps depicted upeated base flood clevatiors for the county of Alameda in 2018, and the maps became cffcctive on
Decemoer 21, 2018, The new base flood elevations are higner than previous base flood elevations. Pad mounted utilities instal ec
orior 1o 2018 may no longer be above FEMA base llood g evalions.

A pull box is a metal box with 2 removeab e cover thal s ins:alled in an accessible place along a rar of electrical canduil lo
facilitate the pulling in of wires and cables





as the groundwater table rises, the bottom opening will allow groundwater intrusion into the pull box. As
groundwater intrusion into the box becomes mare freguent, streetlight cutages and disruption could occur.

WHAT ARE STRATEGIES TC ADDRESS RISING GROUNDWATER? Pull boxes in areas with existing wet winter
groundwater elevations within one to two feet of the ground surface are excellent candidates for
replacement with watertight alternatives. Various manufacturers make watertight and weatherproof pull
boxes that might be preferable as emergent groundwater begins to impact these structures more regularly.
A pilot replacement program could test the alternative pull boxes at select locations to ensure they perform
as desired. Transformers, switches, and other electrical control panels should be elevated above new
effective FEMA base flood elevations, which will also reduce the risk of power outages associated with
elevated groundwater levels and cther potential flood hazards.

5.2 Structures

Although building codes can be modified to increase the resilience of new structures to climate change,
adapting existing structures can be challenging and costly. The city has a populaticn of approximately
80,000 people, and hosts numerous commercial, industrial, and rnaritime industries, including twao
downtown corridors with walkable retail businesses and restaurants along Webster Street on the West End,
and Park Street on the East End. The structures that sugport and house the population and businesses
were constructed between the mid-1800s and today, representing a wide range of changing building
codes, building materials, and construction technigues.

WHAT IS VULNERABLE? Below-grade structures {e.qg., a home’s basement) are the most vulnerable to rising
groundwater. Although modern houses in Alameda are constructed as slab on grade, many of the homes
built before 1930 have full or partial basements, and scme of these basements have been converted into
below-grade living areas. Many of the historic (non-residential) buildings also have below-grade facilities.
As the groundwater rises, it can enter below-grade areas through cracks in the concrete. As the
groundwater table rises and falls, the water can continue eroding the concrete foundation until new cracks
form, old cracks enlarge, and the flow of water into the structure increases. Many Alameda homes with
basements have sump pumps to redirect the groundwater under their

basement to the vard or to the street. It is common to hear the sump It is common to hear
pumps  working continucusly during wet weather when the
groundwater table is high, and many sump pumps continue working
long after the storms subside. Although sump pumps are adequate to

the sump pumps
working continuousty

prevent nuisance flooding in helow-grade structures, they will not be during wet weather
able to permanently adcress the lenger-term problems that rising when the groundwater
groundwater can create. table is high, and

During a large storm event, saturated soll surrounding a building with
a basement can cause uplift, where the building becomes buoyant
with the upward pressure from the water table (NYC EDC 2018). Sail
erosion can cause scour which can further weaken and damage after the storms
building foundations. When the groundwater table recedes, buildings siihside.

can setlle and create structural instabiliies within the structure’s

many sump pumps
continue working long






frame (Toll et al. 2012). In the event of an earthquake, saturated soil is more susceptible to liquefaction
which can cause catastrephic consequences for puildings located in these zones (Quilter ef al. 20715).

WHAT ARE STRATEGIES TO ADDRESS TEMPORARY FLOODING? Strategies to address temporary flooding are
readily available (FEMA 2012, 2013, 2014, BPCA 2019). The first line of defense for any structure is
walerproofing below-grade areas and waterproofing all areas below the FEMA base flood elevation. Adding
wo to three feet above the FEMA base flood elevation is recommended to account for larger storms, sea
level rise, and uncertainties in the calculation of the FEMA base flood elevations. Sump pumps are often a
necessary part of the internal drainage system for below grade structures. Appendix D {modified Table 4-
18 from the CARF 2019) provides reccrnmendations on residential sump pump requirements.

The second line of defense is relieving the water pressure against the below-grade walls and floors.
Relieving the water pressure can reduce groundwater infiltration and reduce the risk of building instabilities.
The installaticn of drain tile can help reduce the water pressure cn the
exterior of the structure. Excavation is reguired to waterproof the
exterior of the structure and install either a drain tile or French drain
table becomes system. The water should be properly diverted away from the structure
elevated more (e.g., it should not be diverted in a way that adversely impacts another
structure). Professional contractors are required, and all aporopriate
permits must be obtained before work can begin. Many contractors
longer periods of ime,  have experience with foundation repair, replacement, and basement
basements may repair and drainage improvements in Alameda. It has become
cemmonplace to see older homes elevated so the foundation can ke
replaced. Mzany older (pre-1930s) homes used sand from the Bay in the
concrete mixture® that comprises the foundation. The salt in the Bay
sand reacts with moisture in the surrounding soils (o accelerate
deterioration of the concrete. These same older homes were generally not constructed with reinforcing
bars within the concrete. As the foundation settles, cracks can occur and spread quickly {relar helps to
prevent cracks from spreading), increasing the potential for basement flooding.

As the groundwater

frequently and for

become challenging
fo keep dry.

As the groundwater table becomes elevated more frequently and for longer periods of time, basements
may become challenging to keep dry. If the overall structure is at risk of being compromised, the below-
grade area can be structurally separated from the structure and filled. This option eliminates the
groundwater problem (if the water table remains below the surface). This requires breaking up the below-
grade flcor 1o relieve water pressure and filling all below-grade areas with fill and/or rock as needed. The
addition of drainage elements below the new lowest floor is recommended.

In the City of Alameda, high water tables are already occurring throughout most of the island. New below-
grade basements and living spaces should not be permitted. Building codes could be modified 1o reguire

“ Concrete s made rom a mixture of water, cemen:, sand, and aggregale {rock). The exact mixlure varies depending on Lhe
apolication, environment, and strength desired





contractors {for remodels/substantial modifications or new development) to plan for higher groundwater
tables, and to plan for groundwater tables that can vary by five feet or more seasonally.

Large buildings with below-grade floors should be assessed for stability and drainage issues. The strategies
available for residential and light-commercial structures may not be adequate for large multi-story facilities.
However, the heavier weight of large buildings helps to minimize some of the foundation and structural
instabilities more prevalent in residential and light-commercial structures.

The CARP presents a series of strategies for increasing the resilience of buildings to sea level rise and
surface flooding (see Table 4-18 in City of Alameda 2019). This report fulfills one of the strategy
recommendations, and suggested additions to the CARP's recommendations are presented in Apgendix
D.

5.3 Lagoon Operations

The City of Alameda has several lagoon systems that provide recreation, wildlife, and aesthetic benefits
while also serving as stormwater retention and treatment ponds. The Alameda West Lagoon is located on
the Main Island and is comprised of five lagoons connected with culverts. Saltwater is pumped from the
Bay into the westernmost lagoon segment, and the water flows by gravity through the lagoons and out to
the Bay through a weir and outfall located along the easternmost lagoon.

Bay Farm lIsland includes two separate lagoon systems. The larger system (in the Harbor Bay Isle
neighborhcod} includes 3 lagoons connected by culverts under Robert Davey Junior Drive and
Aughinbaugh Way. Tide gates are located at either end of the lagoon system, with one near the Bay Farm
Bridge and the other near Shoreline Park. Water can be moved passively (via gravity) through the lagoon
system by managing the tice gates in coordination with the tides. A smaller two lagcon system is located
between the commercial area and the residential area near the end of Harbor Bay Parkway, with a culvert
under Bay Edge Road.

The water levels in the lagoons are managed in coordination with the tides to maintain adequate water
guality. In the wet season, the lagoon water levels are loweraed to accommodate additional stormwater
runoff from the adjacent neighborhoods. The future condition groundwater mapping was developed without
considering maintaining or madifying the lagoon water levels to help mitigate the rise of the groundwater
table in response to sea level rise. Therefcre, areas along the lagoon shoreling are shown with emergent
groundwater with 12 inches of sea level rise {see Figure 4.2). However, water levels in the lagoons will
influence the shallow groundwater table near the lagoons. Maintaining lower water levels in the lagoon
could help depress the shallow grouncwater table near the lagoons and prevent or reduce the likelihood of
emergent groundwater in the early sea level rise scenarios (12 to 36 inches). However, how far from the
lagocn the groundwater levels would remain depressed in response to modified lagoon operations is
unknown. Monitoring for the effectiveness of this strategy is recommended as a next step {see Section 6.3).

5.4 Shoreline Stralegies

Shaoreline strategies such as levees, floodwalls, and seawalls are designed to address surface flooding
(e.g., shoreline overtopping due to coastal storm surge, waves, and sea level rise). However, in areas with





a shallow groundwater table or insufficient internal drainage capacity, pumps are likely reguired in addition
to reduce the petential for flooding on the inland side of these structures. In Alameda, the groundwater
table can rise by five feet or more in response to a heavy precipitation event (see Figure 2.3), and this
groundwater slowly drains to the Bay overtime after the rainfall event subsides. In addition, surface flows
from precipitation events are conveyed by the city's stormwater drainage system and discharged into the
lagoons and the Bay through multiple outfalls. The City of Alameda is currently updating the Alameda Point
Master Infrastructure Plan, and groundwater pumping in combination with levees, floodwalls, seawalls, and
cutoff walls*® will be added as future adaptative measures.

A series of distributed groundwater pumpging wells and monitoring wells could be used to maintain a lower
groundwater table and support the interior drainage system behnind levees and floodwalls. The groundwater
pumps should be set to activate when a threshold groundwater table level is exceeded, and to de-activate
when the groundwater table is sufficiently lowered. In the near term, the pumps may only activate during
and after large storm events when the groundwater table is high. In the longer term, if the shoreling
protection structures do not prevent the inland groundwater table to rise in response to sea level rise, the
pumps may operate more frequently, including outside of the rainy winter season.

Cutoff walls may be effective at reducing the rise of the inland groundwater table in response o sea level
rise; however, pumping would still be required to address the rise in groundwater due to precipitation events
and to support the discharge of stormwater runoff collected within the stormwater drainage system. Along
the Alameda Point shoreline, deep soil mixing® is being used to stabilize the soils and reduce seismic and
liguification risks. Deep soil mixing can also e used for groundwater control. At the Port of Qakland and
the Oakland International Airport, cement deep soil mixing was used for ground stabilizaticn and tc limit
lateral spreading and deformation during earthquake conditions (Yang et al. 2004). At the Airport, cement
deep sail mixing was used to construct cutoff walls by overlapping mixing shafts with a diameter of 90
centimeters to provide permanent groundwater seepage control (Yang et al. 20043, This application may
prevent an inland rise in the groundwater table by severing the connection between the Bay and the inland
shallow groundwater layer. Both Alameda Point and the Cakland International Airport are primarily
constructed on former tidelands and shallow water areas that were filled to create more developable land;
therefore, agplications that are successful at the Airport may also be successful at Alameda Point.

In areas without cutoff walls, a system of trench drains (i.e., an excavated trench that allows groundwater
to seep in and collect) could be used to collect and cenvey groundwater to a mere central location for
pumping. This would reduce the number of pumps required and may also reduce the pctential subsidence

“ Cut-off walls (and grout curta 1s and sheet p owalls) arc vertical subsurface barr ors composed of irrpervicus or ow perrreability
natural or engineered malerials, such as cemen:, bentonie ¢ ay, or steel (in the case of sheel pile walls). These structures prevent
suasu-face llow in ooth directions. Although effective al reducing groundwater intrusion inlo Lhe cily, Lhe structures can alse prevent
the natural flow of groundwater from Alameca to the Bay after la-ge rainfall events

 Deep soll mxing is an in situ sail treatment in which native sails are blended with cementitious ardior other materials, typically
~eferred to as binders. Compared to native sails or fills, the sail-binder composite material that is created has enhanced engineering
oroperties such as increased strength, lower permeability, and reduced comgressibility. Deep scil mixing has been used all over
the world, and locally for the Oakland Intemational Airport and Part of Oaklard shereline projec:s (Yang et al. 2004) and Treasure
Islana (CMG 207 5)





risks that often come with excessive groundwater pumping. Regardless of the solution, the pumped
groundwater is likely to be brackish {i.e., a mix of fresh water and saltwater) and may be contaminated by
surface pellutants and soll and groundwater contaminants (see Sections 2.3 and 2.6). If contaminants are
present, direct discharge of the collected groundwater tc the Bay is not likely to be permitted by the RWQCB
or the California EPA. The collected groundwater would require retreatment before discharge. The City
would need to coordinate with EBMUD to assess if the groundwater can be discharged to the sanitary
sewer system, or if an alternate onsite treatment solution would be required.

5.5 Groundwater Pumping

Groundwater pumping for dewatering or lowering groundwater levels is a commonly used approach,
particularly during construction when groundwater levels must be depressed to construct below-grade
supporting infrastructure and foundations. This strategy is usually deployed for a small geographic area,
such as a construction site. In general, groundwater pumps have a localized effect. The groundwater in the
vicinity of the well is lowered, and the groundwater table gradually slopes up towards the original
groundwater table height forming a “cone of depression” around the well. The size of the cone of depression
is pased on many factors, including the pumping rate and the hydraulic conductivity of the surrounding
solls. To lower the groundwater level across a large geographic area, a distributed network of wells may be
required, in combination with monitcring wells, to monitor and adjust pumping rates as needed. If pumping
rates are not closely coordinated, the water table could be lowered in an uneven or unpredictable manner
and result in land subsidence and potential structural damage.

Placing groundwater extraction wells along the shoreling, in combination with shoreline protection
structures as noted in Section 5.4, or in the absence of structures, could provide a means of disrupting the
inland rise of the groundwater table. As sea levels rise, the groundwater pumping rates would increase,
and the inland areas could, theoretically, maintain their existing groundwater fluctuations and elevations.
More sophisticated modeling would be reguired to determine well placement and pumping rates, and to
assess over what range of sea level rise amounts this solution can remain valid. It is possible that additional
wells, or alternate well placerment strategies, could ke required with highar amounts of sea level rise.

As noled in Section 5.4, the pumped groundwater is likely to be brackish, and will likely require treatment
before it can be discharged to the Bay or a suitable alternate location. The most significant challenge could
involve finding a place for the pumped groundwater to go (Environment Agency 2011, 2014). If the
groundwater is pumped directly to San Francisco and San Leandre Bay's, a continuous loop of water from
the Bay —to the ground — and back to the Bay could be created. Although pumping is likely to be essential
in the in the short term, in the longer-term, solutions other than (or in addition to) pumping will be required.
Appendix C provides additional information and examples on groundwater pumping.

5.6 Governance Strategies

Physical strategies alone are generally not encugh te increase resilience to flood hazards, including coastal
flooding, urban stormwater flocding, and emergent groundwater flooding. The city can update existing
plans, policies, ordinances, and building codes fo help increase the resilience of new, remodeled, and
rehabilitated infrastructure and new developments. Examples of dccuments that can be updated include:





e General Plan: The City cf Alameda’s General Plan outlines goals and policies to guide the city’s
future conservation anc develcpment efforts. The Governor's Office of Planning and Research
released updated General Plan guidelines in 2017 that include climate change considerations.
Alameda’s Climate Action and Resilience Plan is related to the Genearal Plan; however, climate
change considerations and risks can be explicitly included to support resilient, equitable, and
eccnomically vibrant long-range planning.

o Local Hazard Mitigation Plan; The City of Alameda’s Local Hazard Mitigation Plan was updated in
2016 (City of Alameda 20186). The plan includes climate change considerations, including increases
in temperature, sea level rise, and its impacts on landslides, earthquakes, and flooding. The next
update should consider the latest climate change science and include the potential for the shallow
groundwater layer to rise above the ground level and create new flooding hazards.

o Capital Improvement Plan; For many cities, the Capital Improvement Plan guides investments in
infrastructure and facilities throughout the city. The City of San Francisco developed capital
planning guidance related to sea level rise to increase the resilience of investments within the “sea
level rise vulnerability zone” {(CPC 2015). San Francisco’s guidance was updated in 2019 to
consider the latest climate change science. The City of Alameda could adept similar guidance that
censiders both sea level rise and the rising groundwater table.

¢ Storm Drain Master Plan: Alameda releasec their Storm Drain Master Plan in 2008, with updates
released in 2011 and 2017 (Schaaf & Wheeler 2017). Rising groundwater levels are intricately
linked with the City’s storm drain system and lagoon ¢perations. Future updates to this plan could
consider the potential for a rising groundwater table, with increased investments on identifying areas
with groundwater infiltration.

e Building Codes: The City of Alameda could update the Building Code to include requirements
related to flood resilient building materials, flocd proofing, floodable designs, drainage for below-
grade living- and workspaces, etc. The codes could require consideration of a higher groundwater
table in structural designs, and to plan for groundwater tables that can vary by five feet or more
seasonally. New below-grade basements and living spaces should not be allowed.

» Floodplain Management Ordinance: The ordinance includes provisions for residential and
ccmmercial construction in flood prone areas. The flocd prene areas are generally defined by the
FEMA Flood Insurance Rate Maps and base flood elevations. These provisions can be extended to
include areas projected 10 be exposed by sea level rise and/or emergent groundwater.

Additional governance strategies that have been used by other jurisdictions throughout the nation are
included in Appendix C, and updates to the CARP’s recommended strategies are included in Appendix D.

6 Next Steps

This study represents a first step at belter understanding the shallow groundwater layer in the City of
Alameda, the response of this layer 1o sea level rise, and the potential for emergent groundwater, surface
flooding, and contaminant risks. Additional steps can be taken to refine and improve this analysis.





6.1 Incorporate within the Climate Action and Resiliency Plan

This study fills & data gap identified in the CARP. As the CARP is updated over time, information about the
rising groundwater surface and the potential for contaminant mobilization sheuld be incorporated. The
CARP also identified eleven priority areas for adagtation, based on sea level rise, storm surge, the potential
for shoreline overtopping, and precipitation-based flooding associated with a 25-year rainfall event. When
emergent groundwater is considered, additional areas or assets could become high-priority areas for
acaptation. The vulnerahility assessment presented in the CARP should therefore be expanded to consider
emergent groundwater. The preliminary review identified that half of the high priority adaptaticn sites could
be vulnerable to emergent groundwater at an earlier time than the sea level rise scenarios suggest.

The CARP also included an estimate for the cost of inaction. This cost analysis sheuld be revisited and
updated with the groundwater information provided in this assessment.

6.2 Update the Digital Elevation Model

The groundwater mapping, as well as the ART sea level rise and storm surge mapping, relies cn a DEM
based on LIDAR data collected in 2010 and 2011, Development that has occurred since this timeframe is
thus not represented in the LIDAR data or the groundwater mapging. For example, fill material was imported
to raise the grades for the Corica Golf Course on Bay Farm Island. The groundwater mapping shows that
the golf course could have emergent groundwater with 12 inches of sea level rise. However, due fc the
raised grades, the golf course is unlikely to be vulnerable under this early scenario. Grade changes have
also occurred since 2010 in the vicinity of Alameda Landing and Alameda Pgint. There are two potential
options for updating the groundwater mapping {and the sea level rise mapping) to better reflect current
conditions:

¢ New LIDAR data can be collected. A new LIDAR baseline will create a more current snapshot in
time for ground elevations in Alameda. (Post-processing of the LIDAR data to create a hare earth
digital elevation model would also be required).

+ Survey data can be collected in areas with known grade changes, and the DEM can be modified to
reflect the new elevations. If digital as-built drawings are available for the developed areas, these
drawings can be used to support DEM updates. {In many cases, grading plans created for re-
developrment projects do not reflect actual built conditions, and they are unsuitable for updating the
DEM unless they have been verified post-construction as the as-built condition).

6.3 Increase Spatial Distribution of Groundwater Monitoring Wells

Additional groundwater monitoring wells, particularly in residential areas where they are limited, would
benefit future updates te the groundwater mapping and provide insight into the response of the shallow
groundwater layer 1o sea level rise. Additional groundwater monitoring wells would also decrease the
reliance on reviewing and tabulating information from gectechnical soil borings for future updates.

Figure 6.1 presents locations that could benefit from additional monitoring well locations, with the numbers
reflected a potential order of pricrity.





Bay Farm Island: Currently, no monitoring wells are located within the residential or commercial
areas on Bay Farm Island. Additional monitering wells near the lagoon system, the shoreline, the
Bay Farm Bridge touchdown, on Maitland Drive, and in the commercial district along Harbor Bay
Parkway would previde informaticn to better characterize the existing groundwater surface.
Monitoring wells can also help better characterize the relationship between lagoon water levels and
the groundwater table elevation. This area is also built on Bay Fill {see Section 2.4); therefore,
sampling contaminant concentrations could be beneficial depending on the quality of the fill material
used.

Fernside Neighborhood: Several monitoring wells are located near the intersection of High Street,
Fernside Boulevard, and Gibbons Drive. This area appears to have high contamination
concentrations and could exhibit emergent groundwater with 12 inches ¢f sea level rise. However,
the extent of the contamination within the residential areas is unclear. Monitoring wells placed near
the intersections of Gibbons Drive, Northwood Drive, and Southwood Drive could help better
characterize the existing groundwater surface and the extent of contamination.

Jean Sweeney Open Space Park: Monitoring wells are planned within the park. These wells will be
beneficial for characterizing the extent of residual contamination in scils, as well as the potential for
re-mobilizaticn of the lead contamination capped beneath the bike trail. Emergent groundwater is
projected to occur along Buena Vista Avenue with 12 inches of sea level rise. Wells in the park and
along Buena Vista Avenue in this vicinity will be beneficial for characterizing the existing
groundwater surface.,

Woodstock / Old Alameda Point: No monitoring wells are in this area. This area includes residential
housing, Encinal Junior and Senior High Schoel, and other light industrial and commercial uses,
including former military land use. Emergent groundwater is projected to occur along Central
Avenue and Main Street with 36 inches of sea level rise. Monitoring wells in this area would help
inform both residual contaminant concentrations and the existing groundwater surface.

Main Island Alameda Lagoons: No monitoring wells are found on either side of the Main Island
lagocn system. In the absence of modified lagoon operaticns, emergent greundwalter is projected
to oceur with 12 inches of sea level rise. However, managing lagoon water levels can likely mitigate
the rise in the groundwater table in this area. Monitoring wells can help better characterize the
relationship between lagoon water levels and the groundwater table elevation.

Webster and Posey Tube / Target Parcel: Monitoring wells may be present within the Target Parcal
(see Section 2.6.4); however, the observations are nol avallable within the GAMA GeoTracker
database. The area surrounding Webster Street and Mariner Sguare Drive is projected to exhibit
emergent groundwater with 12 inches of sea level rise. Emergent groundwater in this area could
impact egress and ingress through the tubes. Monitoring wells in this area could help better
characterize the existing groundwater table and confirm if emergent groundwater is a likely concern
at this early sea level rise scenario.





L Geotracker Wells
Priority Area for New Monitoring Well

Figure 6.1 Potential Locations for Additional Monitoring Wells

6.4 Increase Temporal Distribution on Monitoring Ooservaticns

The SWRCB requires limited monitoring of the existing wells. Most well locations are currently monitored
twice per year, in the winter and summer, although monitoring requirements may vary based cn permit
conditions. More frequent maenitering, particularly during and after precipitation events, would provide
acditional infermation on the response of the shallow groundwater table to precipitation. More frequent
monitoring would also increase the likelihood of capturing peak water table elevations during wet winters.

The University of Berkeley has graduate student researchers that are interested in advancing groundwater
science. The City of Alameda could partner with the University and help a graduate student gain access tc
multiple wells on the Main Island for the installation of remote monitoring equipment that can collect
measurements every 15 minutes. This informaticn could help tease out the influence of the tides, rainfall,
and longer-term sea level rise on the elevation of the water table. Depending on the number and extent of
wells that can be monitcred concurrently, this could also help inform the inland extent of the tidal influence
on the shallow groundwater layer {i.e., how far inland is the 1:1 relationship between sea level rise and
groundwater rise a reascnable approximation).





6.5 Identify Residential Underground Storage Tanks

Alameda is home to numerous turn-cf-the-century {late 1800s and early 1900s) homes and kuildings, and
over ten thousand homes constructed prior to 1930. Many olcer homes may have used oil-fired bollers and
furnaces with olil storage tanks located underground or in the basement. A survey could be conducted to
help identify potential legacy underground oil sterage tanks that were not removed when heating systems
were upgraded over time. As the shallow groundwater tatle rises, these underground storage tanks could
provide an additional scurce of contamination for the city.

6.6 Analyze Additional Contaminants

This study reviewed and anzlyzed contaminants that had concentraticns above human health benchmarks
between 2000 and 2018. However, additional contaminants are monitored and repaorted to the SWRCB
throughout the city. A more therough assessment could be completed to catalog and map additional
contaminants in areas with emergent grouncdwater risks.

6.7 Analyze Potential Landfill Risks

Over three dozen historic and closed landfills are located along the San Francisco Bay shoreline. The
landfills vary frem former military landfills, residential dumgs, and relics of mining and cther waste frcm the
Gold Rush era. Some landfills were operated as official landfills by waste management agencies, while
others began as unregulated dump sites. In 1961, the organization Save the Bay mobilized to close these
landfills and reduce the risk of polluting the Bay. Many of these former landfills have been turned intc public
parks, althcugh the legacy trash and waste remain buried eneath the ground surface. As sea levels rise
and waves along the shoreline become more erosive, coastal erosion along the shoreline edge of some
landfills, including the Doolittle Landfill, could create a pcllution risk to the Bay. Rising groundwater levels
could also pose a risk and increase the potential for leachate to seep from the landfills into the Bay and
surrounding soils. Due to the high number of former lancfills along the shoreling, this is an area of study
that would benefit from regional attention and coordination.

It has also been noted that the Corica Golf Course was constructed on top of an old landfill site and
groundwater monitoring has occurred quarterly since approximately 2013. At the time this groundwater
assessment was completed, records of the old landfill and the respective groundwater monitoring data was
not obtained. The Corica Golf Course has also changed substantially in recent years as fill has been
imported and the site has been raised, re-graded, and improved. Re-evaluation of any old landfill material
underlying the golf course is also recommended.





6.8 Analyze and Update Liquefaction Zones

A cross-discipline team at the USGS is currently completing a pilot analysis of the interaction between sea
level rise and rising groundwater tables and how that may impact liguefaction hazards. As this science
advances, there may be a need to update the liguefaction zone mapping (see Figure 2.11). The City of
Alameda should continue to monitor acdvancements in the science and participate in regional conversations
on groundwater issues,

6.9 Coordinate with Regulators

The cleanup efferts for contaminated lands are currently regulated by the SWRCE, the RWQCB, and DTSC.
In general, smaller sites with leaking underground storage tanks are regulated by the SWRCB and RWQCBE,
and larger contaminated lands such as former military areas are regulated by DTSC. Existing remediation
efforts ceonsider a stationary climate, i.e., the remediation efforts do not cansider the effects of climate
change such as sea level rise, rising groundwater levels, or increased storm intensity and frequency. The
City of Alameda should coordinate with regulators and encourage consideration of climate change in
remediation efforts. Some formerly contaminated lands may require re-investigation if residual or legacy
contamination can he remchilized with a rising groundwater table. Ultimately, existing regulations and
remediation methods or timelines may need to be revised to address the changing climate. This will require
larger coordination efforts and conversations at the regional, state, and federal levels.
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Fugro West Inc. 2007. Geotechnical Study Construction of Asphalt Concrete Overlay of Runway
9R-27L North Field Oakland International Airport. Alameda, CA

Geolabs Inc. 2008. Construction of Asphalt Concrete Overlay of Run-Up Pad at Runway 11.
Oakland, CA

Geolabs Inc. 2004. Pavement Improvement for Taxiway B and Taxiway V South Field, Oaklanc
internzational Airport. Cakland

Geolabs Inc. 2006. Engineering Report for Qverlay of Runway 11-29 Run-Up Pad and Adjacent
Taxiway W South Field, Oakland International Airport. Oakland

Geolabs Inc. 2004. Final Report Geotechnical Engineering Services Garage and Customer
Service Building Oakland International Airport. Oakland

Group Delta Consultants Inc. 2016. Geotechnical Report Runway 12-30 Rehabilitation Project
Qakland International Airport

Kennedy Jenks Consultants Inc. 2005. Engineering Report for Reconstruction of Apron at
Hangars 7 and 8 North Field Oakland International Airport. Oakland, CA

Langan Engineering & Environmental Services Inc. 2018. Geotechnical Investigation North Loop
3. 19565, 2065, 2095, and 2175 N. Loop Road. Alameda

Langan Treadwell Rollc. 20715. Geotechnical Investigation for Cyclic Sewer Replacement Project.
Oakland, CA

Miller Pacific Engineering Group. 2017. Geotechnical Investigation City of Alameda Cyclic Sewer
Rehabilitation Project. Novato, CA

Miller Pacific Engineering Group. 2016. Geotechnical Investigation City of Alameda Cyclic Sewer
Rehabilitation Project. Alameda, CA

Ninyo & Moore. 2011, Geotechnical Evaluation Pavement Improvements for Taxiways W & U
Oakland International Airport. Oakland, CA





Ninyo & Moore. 2017. Geotechnical Evaluation Cyclic Sewer Replacement, Phase 15. Oakland,
CA

Ninyo & Macore. 2009. Geotechnical Evaluation Fernside Avenue Improvements Hight Street to
Thempson Avenue. Alameda, CA

Ninyo & Moare. 2015. Geotechnical Evaluation Park-Otis Force Main. Alameda, CA.
DOI10.1145/3132847 3132886

Ninyo & Moore. 2009. Geotechnical Evaluation Central Avenue Improvements Pacific Avenue to
3rd Street. Alameda, CA

Ninyo & Moore. 2010. Geotechnical Evaluation Cyclic Sewer Replacement, Phase 8. Buena
Vista Avenue, Pacific Avenue, and Lincoln Avenue. Qakland, CA

PARIKH. 2015, Geotechnical Engineering Recommendations Structural Pavement Sections
Cross Alameda Trail- Jean Sweeney Open Space Park. Alameda, CA

Subsurface Consultants. 1984. Geotechnical Investigation Soutn Field Dike Improvements.
Alameda, CA

URS Inc. 2008. Geotechnical Data and Coastal Conditions Report. Oakland, CA

URS Inc. 2011, Geotechnical Investigation City of Alameda Cyclic Sewer Rehabilitation Project,
Phase 9. Lincoln, Central, and Encinal Avenues and Elm Street. URS Inc., Oakland, CA

URS Inc. 2012. Runway 11-29 Pavement Improvements at Oakland International Airport Final
Report. Alameda, CA

URS Inc. 2013. Geotechnical Investigation City of Alameda Cyclic Sewer Rehabilitation Project.
Phase 11. Alameda, CA

URS Inc. 2013. Construction of Runway Safety Area Improvements- South Field Oakland
\nternational Airport Engineer’s Report. Oakland

URS/AGS Inc. 2008. Geotechnical Study Runway Safety Improvement Project Oakland
\nternational Airport. Alameda, CA

Y. H. Lee Associates. 2001, Geotechnical Report Realignment of Langley Street and Widening of
Doolittle Drive, North Field Oakland International Airport. Oakland, CA










Appendix A: Contaminant Tables

Table A.7.1 Average Benzene Concentrations between 2015 and 2019 (HHB 1
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32 out of 155 wells in the City of Alameda currently monitor benzene concentrations.

Table A.7.2 Average MTBE Concentrations between 2015 and 2018 {HHB 13 pg/L)

M3t 10 oU 11/28/11 1 10GO010L803 OW 2
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VTSR 18 0 18,000 9/14/09 5,300 1,800 (0600107763 MW 11

There are 18 wells where MTBE is currently monitored in the City of Alameda, and there are 247 wells with
MTEBE monitoring in the historic record.





Table A.7.3 Average Manganese Concentrations between 2015 and 2019 (HHB 50 pg/L)
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There are 16 wells where manganese is currently monitored in the City of Alameda, and there are 48 wells

with manganese monitoring in the historic record.

Table A.7.4 Average Toluene Concentrations between 2015 and 2019 (HHB 150 ug/L)
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There are 29 wells where toluene is currently monitored in the City of Alameda, and there are 180 wells
with toluene monitoring in the historic record.





Table A.7.5 Average Iron Concentrations between 2015 and 2019 (HHB 300 pg/L)
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There are 20 wells where iron is currently monitored in the City of Alameda, and there were 52 wells with
iron menitering in the historic record.

Table A.7.6. Average TBA Concentrations between 2015 and 2019 (HHB 12 pg/L)
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There are 75 wells where TBA was historically monitored in City of Alameda, and there are 25 wells in the
current periad record.

Table A.7.7 Average TCE Concentrations between 2015 and 20319 (HHB 5 ug/L)
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There are 27 wells where TCE was historically menitored in City of Alameda, and there are 6 wells in the
current period record.





Table A.7.8 Average PERC/PCE Concentrations between 2015 and 2019 (HHB 5 pg/L)

PERC/PCE N/ A
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There are 18 wells where PERC/PCE was historically monitored in City of Alameda, and there are 9 wells
in the current period record.

Table A.7.9 Average Legacy Lead Concentrations between 2005 and 2010 {HHB 15 pg/1}
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There are 16 wells where lead was historically monitored in City of Alameda, however there are no wells in
the current period record.

Table A.7.10 Average Legacy Arsenic Concentrations between 2003 and 2013 (HHB 10 mg/L)
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There are 21 wells where arsenic was historically monitored in City of Alameda; however, there are no wells
in the current period record.

Table A.7.11 Average Legacy Chromium Concentrations between 2005 and 2010 {HHB 50 pg/L)
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There are 37 wells where chromium contamination was historically monitored in City of Alameda, however
there are no wells in the current period record.










Appendix B: DTSC Contaminated Lands

Table B.7.12 DTSC Investigation Locations
Status Stie Name [Cnivirestor .0
Notarelzed for this study:
Dupleate Bty CEN ENGRG & DRYIOCK CO. {JE9CA006E)
SLAND CITY CUN C_UB (017900081 )
WILLLR LLLVIEN TARY SCROOL 160U000E /)
Invastigntad, o activity redqlired

WOOISTOUC T EMENTARY SCHOQI [01880005)
SNCINALSCHOOL SIT= (014207 30)
TCDD SHIPYARD {109CACO3IE) (80000024

Noods =valuation
TRIDCNT MANAGIMENT, IMNC. {7 2003347}

5 COAST GUARTY SUPRORT CENTER ATAMEDA /100367 0],
Aelerred to gnother Agency

ONITED STATES COAST GUARD (D19/0014]

Expirec Parm SROCEISS TECHINO _OCY COMPANY/MAOBILE U {CADOBRS6E429]

Annyzed forskis stucy:

ALAMEDA NAS (31970005
ALANEDA AIR DLEPOT (80220007
ALAWICDA NAVAL A R STAT ON EAS™ 1'COUS NG {D2970013]
ALAMEDA NAYY SUPPLY CEN =R (NSCYANNEX (0137000 /)
ALAMEDA NAYAL AN MARIN= RES-RYE CEN =R (/TG00003)
WAS ACAMEDA [109CAD0GEH) (80000046)

Related to Navy _
NAVY BRAC PMO-W [ALAMEDA PT) (CA2170023235)
NAVY BRAC PMO W [ALAMEDA P (CAZT /0023236)
YRS ACANEDA S ORCE (I09CAD0ES) (RON0004E)
.50 NAYY, NAVAL AR STAT ON, ALAMEDA/DEPOT [71003595])
WS NAVYSLECT & INDUST SCPLCTR-A AN DA (CAT1170090072)
WS NAVY/SLLLT & INDUST SCPLCTR ALANLDA (80001236)
ZT00 CLEMENT AVENUE (6000247 5)
CADINCE AND JINCAR AT ALAMLIDA LANDING [60002675]

i . N N CO_LINS FRCPERTY (01350007}
Active, Unoorpo’ng nvestigation

SOUVIE L HOBAXTER FACTITY, ALAMEDA DT 220036

s -xt-a Spece STo-qase





o 0x Coll's Property
. Jutra Velodyre Proporty
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SHNS=IGARDENS [80001226)
S5TARGILL COVIMONS (B0002675)
SYMMLTRY AT ALAVILDA LANDING (60002672}
FARCE T PARC-] {60007 299)
R ML CO, DIVISION OF GRAPHIC S=RVICES (01350700)

distorical, low priority
PLNNZOIL COVIPANY {01290012)





Appendix C: National Groundwater Adaptation Strategy Examples
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Summary of Potential Groundwater Adaptation
Strategies for City of Alameda:
National Examples

Introduction

This document describes potential physical, governance, and informational adaptation strategies
to address rising groundwater levels as a result of sea level rise. This summary is a companicn
document to an Alameda-specific set of groundwater adaptation strategies being developed by
Silvestrum Climate Associates. These strategies are drawn from a review of groundwater management
techniques applied throughout the country. The groundwater management strategies identified in
this review have not historically been applied specifically to address sea level rise related
groundwater hazards; however, they are presented here to provide an initial list of potential
strategies that could be adapted and applied in Alameda upon further review and evaluation, The
purpose of this document is to present an initial list of potentially applicable sea level rise related
groundwater management strategies for the City based on typical groundwater strategies that have
been applied successfully elsewhere.

In coastal areas, groundwater levels in the surficial aquifer are strongly influenced by the water level
in the adjacent surface water body. When the surface water body is tidal {such as in San Francisco
Bay), groundwater in the coastal area fluctuates daily with the tides and seasonally/annually in
response to precipitation patterns and rates of pumping and recharge. At the shoreline,
groundwater is generally equal to mean sea level, on average, and it is anticipated that coastal
groundwater levels will rise in response toc future sea level rise. The effect of sea level rise in raising
groundwater levels tapers moving inland to a point where groundwater levels are insensitive to the
Bay’s influence. In general, the width of the coastal zone where groundwater is affected by Bay
water levels varies and depends on a variety of factors, including the amount of sea level rise, rates of
precipitation and recharge, underlying geology and hydraulic conductivity, presence of artificial fill,
and existing pumping and groundwater lowering activities. There is little information available
about the landward extent of Bay influence on groundwater levels within San Francisco Bay.
An ongoing groundwater modeling study by the U.S. Geological Survey and University of Wyoming
may help provide further information on these factors {results will be available in 2020).

Several means of addressing rising groundwater levels and associated impacts are summarized in
the sections below. The different adaptation approaches identified in this document have historically
been applied to address several causes of elevated groundwater levels, including:

s Water supply or wastewater collection system leakage

s Excessive irrigation using potable or reclaimed water

s Natural groundwater flow impediment due to underground structures
¢ Curtailment of groundwater extraction
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s Increased upstream groundwater recharge
s Increase in impervious surfaces as a result of paving and building construction that reduced
evaporation at the ground surface

The national examples discussed in this document were compiled based on a review of typical
groundwater lowering and/or management strategies used to address elevated groundwater levels
elsewhere. The strategies were not necessarily developed specifically for groundwater rise due to sea
level rise; however, they show potential applicability for the City of Alameda. The applicability of
different adaptation measures to address the specific challenges associated with sea level rise and
groundwater will need to be further assessed in future studies and evaluations prior to implementation.

Physical Strategies

The physical strategies identified to address rising groundwater generally fall into three categories:
lower, divert, or adapt. Groundwater hazards can be managed at a regional, site, or asset level by either
managing the groundwater hazard itself (i.e., lowering or diverting groundwater) or adapting
infrastructure to be less sensitive to groundwater rise {i.e., harden, raise, or relocate). Hardening
strategies may be applied to existing infrastructure {i.e., retrofitting) or new construction.

Strategies for Lowering or Diverting Groundwater

As sea levels rise in the Bay, discharging excess groundwater from low-lying inland areas will likely
require pumping, especially in locations where existing or new shoreline protection features such as
levees, seawalls, and tide gates prevent natural drainage of surface and ground water to the Bay.
Pumping for dewatering or lowering groundwater levels is a commonly used approach and sea level rise
will likely necessitate increased rates of pumping in areas where groundwater lowering already occurs
and may require pumping in new areas where elevated groundwater levels hecome a problem. Due to
Alameda’s proximity to the Bay, high pumping rates may be required to maintain a satisfactory
drawdown of the groundwater surface — especially during wet winters or times of heavy precipitation. In
some cases, subsurface groundwater barriers such as grout curtains, cut-off walls, or sheet pile walls®
anchored to impervious or less pervious soil layers may need to be used in conjunction with pumping to
control groundwater levels at a site level and prevent recharge by subsurface Bay waters as pumping
occurs.

Pumping could occur at distributed wells or from underground tanks to which groundwater would be
conveyed by pipes or French drains’. Depending on proximity to the Bay and local groundwater
dynamics, pumped water may be fresh, brackish (a mix of fresh and saltwater}, or saline. The salinity
and degree of contamination of pumped groundwater may dictate how it is discharged. Clean
freshwater may be reused for other purposes such as irrigation (e.g., in other parts of the City where
elevated groundwater levels are not a concern). Clean brackish or saline water may be conveyed to the

! Grout curtains, cut-off walls, and sheet pile walls are vertical subsurface barriers composed of impervious or low
permeability natural or engineered materials, such as cement, bentonite clay, or steel {in the case of sheet piles).
2 A French drain is a trench filled with gravel containing a perforated pipe that collects and redirects surface or
groundwater away from an area or away from the foundation of a building.

2
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City’s stormwater system and ultimately discharged to the Bay (either by gravity at low tide or by
pumping). For combined stormwater-sewer systems, it would be important to assess any potential
impacts of conveying high salinity waters to the wastewater treatment plant to avoid disrupting
biological treatment processes. Pumped groundwater that is contaminated may need to undergo
further treatment or dilution before conveyance to the stormwater system or discharging directly to the
Bay, depending on the types of contaminants, degree of contamination, and discharge permit
requirements.

In open space areas (such as parks) or in new developments, site grades could be raised by placing fill to
elevate ground elevations above future groundwater hazards and avoid issues with emergent
groundwater flooding. Placement of additional soil would provide greater infiltration and storage
capacity for runoff and provide an additional benefit of reducing risk of flooding from surface waters.
Depending on the City’s green infrastructure goals, raising site elevations to create additional storage
and infiltration capacity may be required to successfully implement stormwater-related green
infrastructure installations that rely on infiltration in areas of high groundwater.

Table 1 presents a summary of potential physical strategies to address rising groundwater by lowering
or diverting. For each strategy, a description of the strategy is provided along with its potential
applicability to Alameda and additional considerations for implementation.





Appendix C

A=COM

Table 1. Potential Physical Strategies to Address Rising Groundwater by Lowering or Diverting

Name of Description Applicability to Considerations Case Study/Example
strategy Alameda
Pumping Distributed pumping wells | Applicable. Primarily Requires connection to Bolton, Ontario. Use of sump pumps to
to lower groundwater applicable in low stormwater system or manage groundwater levels and
levels, hydraulic conductivity | existing/new Bay seepage along excavated surface during
areas or in conjunction | discharge point. Excessive | construction project.
with barriers to pumping could lead to
prevent recharge by increased rates of http.s://www.peelregion.ca/pw/water/
Bay waters. subsidence. £nviron-
assess/pdf/bolton/appendix/Anpendix
E - Hydrogeclogical Report.pdf
Groundwater Low hydraulic Applicable. May be While groundwater Lake Okeechobee, Flarida. Installation
Barriers conductivity barriers to applicable to address barriers will reduce of seepage barrier underneath dike.

reduce groundwater flow
or tidal influence from
Bay.

high groundwater
levels immediately
adjacent to the
shoreline in
conjunction with

pumping.

influence of subsurface
Bay waters in inland areas,
they will also prevent
natural discharge of
groundwater to the Bay,
necessitating pumping.

https://www.semanticscholar.org/pape

r/Changes-in-the-saltwater-interface-

corresponding-to-Prinos-
Valderrama/842666442ec28ce525655¢
f1758a5278ef93577b

Many other examples of seepage cutoff
walls for levees, flood barriers, and
construction projects.
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Name of Description Applicability to Considerations Case Study/Example
strategy Alameda

French Drains

Perforated pipes in
trenches collect
groundwater and convey
to the stormwater
system, discharge points,
or to underground tanks
from which groundwater
is pumped.

Applicable. Could be
applicable in
conjunction with
pumping stations.

French drains may not
perform properly in
shallow surficial
groundwater coastal
aquifers with tidal
influence. These systems
may cause groundwater
flow to be reversed during
high tide events.

Miami International Airport, FL.
Installation of exfiltration trenches and
perforated pipes to manage
stormwater and groundwater
infiltration from an asphalt parking
area.

https://www.environment.fhwa.dot.go

v/env topics/water/ultraurban bmp r

ot/5mes.aspx

Green areas for
groundwater
management

Increase soil storage
capacity by elevating
green areas {e.g., parks,
golf courses) to facilitate
implementation of green
infrastructure strategies.

Retrofit/construct green
areas with capacity to
absorb excess stormwater
and emergent
groundwater

Potentiolly applicable.
Could be applicable in
low-lying areas

Site-specific applicability,
depending on elevation,
groundwater table,
stratigraphy, and green
space availability

Bronx, New York, NY. Use of raingarden
in urban park to capture runoff and
infiltrate or convey excess water to
combined sewer.

https://ascelibrary.org/doi/10.1061/1S
WBAY.0000880

Miami Beach, FL. The City is evaluating
raising low-lying shoreline parks to
reduce flooding from sea level rise. The
City is already raising streets to prevent
flooding and better manage
stormwater. Raising parks could
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Name of Description Applicability to Considerations Case Study/Example

strategy Alameda
provide additional infiltration and
stormwater storage and reduce tidal
flooding as well.

SeepCat SeepCat is an experimental | Potentially applicable. | Further piloting is needed | SeepCat description:

groundwater capture
system designed by
Deltares intended to
prevent intrusion of saline
groundwater into
freshwater aquifers by
capturing excess
groundwater and returning
it to its marine source.

for case studies on the
main land and different
geological settings. While
the primary purpose of
the SeepCat system is to
protect freshwater
aquifers for drinking
water, it has the pctential
to be a systematic
approach for lowering
groundwater levels as
well.

https://www.deltares.nl/en/news/seep

cat/
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Strategics for Asset Adaptation

Elevated groundwater can be problematic for both buried and at grade infrastructure, causing seepage
into basements, saturation of roadway subgrades, infiltration into stormwater and sanitary sewer pipes,
buoyancy forces on buried pipes and tanks, uplift forces on impermeable surfaces (such as slab
foundations, parking lots, or sidewalks), increased risk of liquefaction, and increased soil saturation and
salinity. Table 2 lists groundwater impacts on infrastructure and potential hardening strategies that
could be further investigated for application in the City of Alameda. For each groundwater impact,
potential asset adaptation strategies are discussed for retrofitting existing infrastructure and for new
construction. Any strategies identified for new construction may require a corresponding governance
strategy to update design guidelines and/or standards to incorporate these resilience measures into
new projects at the planning and design stage. Developing and providing future groundwater hazard
maps to planners and designers will be a key aspect of successful implementation of these adaptation
measures for new construction.

Table 2. Potential Physical Strategies to Address Rising Groundwater through Asset Adaptation

Groundwater Impact on Potential Asset Adaptation Strategies
Infrastructure (Retrofit or New Construction)
Seepage into basements Retrofit existing structures to seal or floodproof basement walls

and/or foundations to prevent seepage into basements.

Seal or floodproof new basement walls and/or foundations for
new construction in areas identified as exposed to elevated
groundwater levels due to sea level rise.

Infiltration into stormwater and | Seal or retrofit existing pipes experiencing high infiltration (e.g.,
sanitary sewer pipes (or leakage of | sliplining, etc.}.

pipes) Construct new pipes using more rohust materials to reduce
infiltration in areas identified as exposed to elevated groundwater
levels due to sea level rise.

Monitor pipes in areas of high groundwater to identify and
address infiltration issues.

Buoyancy forces on huried pipes | Retrofit buried pipes and tanks by anchoring pipes to prevent
and tanks damage by increased buoyancy forces.

Anchor new pipe and tank construction in areas identified as
exposed to elevated groundwater levels due to sea level rise,

Uplift forces on impervious | Retrofit existing impervious surfaces or construct new impervious
surfaces surfaces with vertical drains to provide a controlled pathway for
emergent groundwater to flow up instead of uplifting concrete or
seeping around and causing erosion.

Increased risk of liguefaction Retrofit foundations for existing buildings considering potential
seismic hazards under conditions with increased liguefaction risk.
Perform seismic analysis and design for new buildings considering
increased liquefaction risk due to elevated groundwater conditions
as a result of sea level rise,

Increased soil saturation and | Monitor seil saturation and salinity condition in existing green
salinity areas to identify potential issues with elevated groundwater.
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Groundwater Impact on Potential Asset Adaptation Strategies
Infrastructure (Retrofit or New Construction)

Change planting palettes for landscaping in areas identified as
exposed to elevated groundwater levels due to sea level rise to
plants more adaptable to saturated conditions and/or higher
salinities®.

Data Needs for Physical Strategy Implementation

Based on the above it appears that strategies to address rising groundwater levels due to sea level rise
will need to be site or asset specific. However, the planning and design of these facilities will require
larger scale evaluations including compilation of existing data on soils (stratigraphy, hydraulic
conductivity, storage coefficients), exploratory well drilling, aquifer testing, ground water level
monitoring network, and groundwater models. These data are needed because, while the projects will
be local, they will interact with large scale groundwater flow patterns including underlying soils, which
will control response of local groundwater levels to sea level rise and dictate the efficacy of the various
strategies. At a site level, application of groundwater models {such as MODFLOW as being applied by
the U.S. Geological Survey) may be required. If the groundwater response is sensitive to density
differences between saline Bay waters and fresh groundwater, three-dimensional groundwater models
capable of accounting for these variations may be needed,

Governance Strategies

Planning for climate change includes consideration of various components which carry significant
uncertainty along with them. These include uncertainty in projections of future physical conditions,
such as precipitation, temperatures, and sea level trends as well as planning related uncertainties such
as future development, building codes, regulatory environment, and public infrastructure needs. As
discussed above for the physical strategies, successful implementation of asset adaptation may require
companion governance strategies to update regulations, codes, or design guidelines,

Some examples of potential groundwater related governance strategies are listed below:

s Update the City’s Floodplain Management Ordinance to include provisions for residential and
commercial construction in areas projected to be exposed to elevated groundwater levels due to
sea level rise. Provisions could include standards of construction related to anchoring of buried
pipes and tanks, use of water-resistant construction materials, floodproofing of basement walls and
foundations, elevation of structures {i.e., freeboard) in areas potentially exposed to emergent
groundwater flooding, and updated standards for utilities to acknowledge groundwater hazards and
minimize or eliminate infiltration due to groundwater.

¢ Update the City of Alameda Building Code to include guidance/requirements related to:

s Flood resistant building materials

3 For example, Point Blue’s Climate Smart Restoration Toolkit (https://www.pointblue.org/climate-smart-
restoration-toolkit/)
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s Floodable designs
¢ Guidance on groundwater management

» Update the City’s Local Hazard Mitigation Plan to include maps and discussion of existing and future
groundwater hazards

s Develop capital planning guidance for City projects to include consideration of sea level rise and
groundwater hazards in planning and design

s Develop a Citywide groundwater hazard planning map to identify areas potentially exposed to
groundwater hazards; tie map to building code and capital planning guidance; include in Local
Hazard Mitigation Plan

s Establish green infrastructure planning and design guidance that accounts for higher groundwater
levels and potentially reduced effectiveness of infiltration

¢ Implement land use or deed restrictions for properties in areas projected to be exposed to elevated
groundwater levels due to sea level rise to minimize risk of groundwater hazards (for example,
restrictions related to basements, irrigation, etc.)

s Establish incentives for drought-resistant plantings to reduce irrigation needs which contribute to
higher groundwater levels

s Establish overlay zones or districts for sites or neighbarhoods projected to be exposed to elevated
groundwater levels due to sea level rise to apply additional regulations based on the unique nature
of groundwater hazards

¢ Investigate options to purchase development rights, land use swap, or land acquisition (i.e.,
buyouts) of areas projected to be exposed to elevated groundwater levels due to sea level rise

» Update zoning and land use in areas projected to be exposed to elevated groundwater levels due to
sea level rise to limit development in those areas

e Review/revise land use regulations to regulate construction on liquefiable soils. Require liquefaction
assessments for new construction to consider effects of elevated groundwater levels due to sea
level rise in design.

e Establish an ordinance to require local minimum standards for sustainable-green building practices

through LEED (e.g., LEED Gold Certification) and/or Living Building Challenge certification for new
construction exceeding, for example, 5,000 sqg-ft. For existing construction, the standards could
apply to ground level additions exceeding, for example, 10,000 sg-ft of added floorplan area.
The City could also potentially pass an ordinance to require LEED certification credits to include
groundwater lowering systems (i.e., continuous dewatering with well-points, etc.}. Ordinances could
also give priority to LEED credits that incorporate adaptation strategies to flooding from rising sea
levels and rainfall, which is a way to address the consequences of emerging groundwater.

s Establish an ordinance to require minimum standards for sustainable and resilient infrastructure
through ENVISION Certification (e.g., Gold Certification) for new construction of public infrastructure
projects involving stormwater, wastewater, and water infrastructure as well as retrofits. Ordinances
could give priority to Envision credits that incorporate adaptation strategies to flooding from rising
sea levels and rainfall, which is a way to address the consequences of emerging groundwater.
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Informational Strategies

Informational strategies seek to address data gaps and unknowns to better position the City to
understand vulnerabilities and make adaptation decisions. The science of sea level rise impacts on
groundwater levels in coastal areas is rapidly evolving and only in the last couple years has it received
and increased awareness and dedication of resources to study this hazard. Through this work in support
of the City’s Climate Action and Resiliency Plan, initial steps at developing groundwater hazard maps and
identifying potential contaminants that could be mobilized by rising groundwater levels, the City has
taken important first steps in improving the understanding of this emerging hazard. Potential
information strategies that could be pursued in the City are discussed in the main body of this report.

Some additional examples of potential groundwater related informational strategies are listed below:

¢ Install monitoring wells near the shoreline at locations representative of various subsurface
conditions and distance from the Bay to better define the boundaries of tidal influence on
groundwater within Alameda

s Conduct pilot projects to collect and divert excess groundwater, including testing of groundwater
quality and potential needs and methods to treat pumped groundwater if it is found to be
contaminated

s Research products and methods to floodproof building foundations to prevent seepage of
groundwater into residential and commercial buildings

¢ Collect hydrological and geclogical data necessary to conduct more detailed groundwater modeling
in the future, for example meteorological data and hydrogeological data throughout the City

» Conduct coupled surface-groundwater meodeling of existing and future conditions to better
understand sea level-groundwater interactions. A model could also be used to investigate the
effectiveness of potential groundwater management strategies prior to potentially costly in-the-
ground installations.

s Furtheridentify and investigate groundwater management case studies from other national and
international examples

10










Appendix D: Suggested Revisions to the Climate Action and Resilience
Plan





The City of Alameda’s Climate Action and Resilience Plan (CARP) contains several tables with recommended strategies (City of Alameda
2019). In this Appendix, select tables are re-produced with suggested additions relevant to rising groundwater levels. These
recommendations are not intended te represent the full suite of updates that may be required for the next update the CARP.

Suggested modifications to Table 4-18 in the CARP are included below. Deletions are presented as strike ocuts, and additions are presented
in red.

Table 4-18 (Modified) Increasing Building Resilience

. Relative Responsible S
Strategy Action(s) Cost Entity Timeline

Encourage The Alameda Building Code currently requires that any new building 5 City of Alameda Short
implementation of flood-  construction or substantial improvements within the special flood hazard
proofing area (100-year floodplain) be elevated and flood-proofed in accordance

with FEMA requirements. Alameda should consider re-defining

“substantial improvement" to capture more redevelopment projects that

currently do not meet the threshold for this requirement. If substantial

improvement includes replacing the structures foundation, the installation

of drain tile or French drain systems should be required.
Encourage Implement programs to encourage flood-proofing retrofits to existing 3 City of Alameda Medium
implementation of flood-  buildings and redevelopment in flood-prone areas and areas where the
proofing existing average groundwater table is within 5 feet of the ground surface.

Amend local codes and by-laws to mandate flood-proofing technigues in

defined flood hazard zones and adjacent areas to protect them from

future sea level rise and rising groundwater lavels while considering the

impact on disadvantaged communities.
Encourage Inventory and prioritize highest at-risk buildings, including those serving $ City of Alameda Short
implementation of flood-  vulnerable populations, for resiliency upgrades. Alameda should identify
proafing options to help low-income households and other vulnerable residents

pay for flood retrofits.
Encaourage Consider incorporating sea level rise and rising groundwater levels into 3 City of Alameda Medium
implementation of flood-  the flood management section of the Building Code {Appendix H) to
proofing encourage, incentivize, or require compliance with base floor elevation

and flood-proofing requirements to the upper estimate of mid-century sea
levels (or higher) as adopted be the State of California.





Encourage
implementaticn of fload-
proofing

Engage the community
in climate adaptation
efforts and build
grassroots support

Manage costs
associated with growing
flood risk

Investigate and adopt
requirements for
managing runoff from
impervious surfaces
using green
infrastructure

Consider incorporating rising groundwater levels into the flood
management section of the Building Code (Appendix H) to encourage,
incentivize, or require consideration of a higher groundwater table (a
minimum of 5 feet above current average levels, or at the ground surface
if the existing water table is within 5 feet of the ground surface) during
design and construction.

Launch a consumer education campaign on flood insurance, and flood
preparedness, and what to do during and after a flood event occurs
(include information on coastal flooding, urban (stormwater) flooding, and
groundwater flocding in basements). Develop materials to help residents
and businesses identify financial support for flood insurance and flood
retrofits. Engage community leaders in reaching cut to underserved and
vulnerable communities to give them the support they need.

Work with FEMA to identify ways to increase Alameda’'s Community
Rating to reduce flood insurance costs.

Building Code chapter 15.08, section 458.10 (site design), requires
construction projects creating over 2500 ft* of impervious surface to
incarporate at least aone of six stormwater infiltration measures. This
provision should be reviewed for effectiveness and strengthened as
necessary to add other options (e.g., de-paving, under-drains in high
groundwater areas) and include runoff reduction targets. Should site
constraints limit meeting targets, the City should consider an in-lieu fee
program. Under this program, in lieu of fully meeting targets, funds are
deposited into a dedicated account to be used for strategically designing
and constructing stormwater management projects citywide to optimize
fload mitigation and co-benefits. By systematically targeting optimal
stormwater recharge, the City can align this requirement with green street
priority projects and provide irrigation for tree planting in heat island
areas. Compost can be used as part of this effort to provide healthy soils
for healthy tree growth and carbon sequestration.

Consider expanding an in-lieu fee program for meeting other resilience
measures to support projects that address multiple vulnerabilities.

City of Alameda

City of Alameda and
FEMA

City of Alameda and
FEMA

City of Alameda

Medium

Short

Short

Short





Implement requirements
for managing runoff from
impervious surfaces
using green
infrastructure

Implement requirements
for managing the control
and discharge of water
from residential sump
pumps

Study groundwater to
better understand
current groundwater
conditions and the
impact of sea level rise.

Consider design modifications for infiltration-based green infrastructure in
areas with shallowgroundwater a groundwater table within 5 feet of the
existing ground elevation. Designs should consider potential flood
pathways tc adjacent areas during when the groundwater table is at or
near the surface and rainwater cannot infiltrate as designed. Incorporate
requirements for stormwater management in new development and
redevelopment permits. For example, see concept drawings for “under-
drained stormwater treatment” in the Draft Alameda Point Storm Water
Plan. Ensure that capacity upgrades to the stormwater system (e.g., pipe
and pump upgrades) can accommodate increased flow from non-
infiltration stormwater management approaches.

To reduce the risk of flood damage in basements, provide guidance to
homeowners related to sump pump requirements. Far example,
homeowners should use 2 sump pumps unless pump failure would not
affect living spaces, electrical equipment or large appliances, or
neighboring properties (more than 2 pumps may be required for multi-
family or larger structures). The discharge should be directed to a storm
drain collection system or curb line upstream of the pump, orto a
landscaped or adjacent lawn area where the maximum anticipated flows
would not impact the structure or neighboring properties. Discharge
velocities should be low so as not te create a potential hazard. Ponding
against buildings and retaining walls should not be allowed. Sump pumps
must have a fitted cover to prevent accidental access to the sump pump
by children or pets. Installation must follow California Plumbing Code.
Homeowners should regularly check and maintain the sump pump
system and prevent blockage of the discharge pipe. If a homeowner
suspects the discharge may contain contaminants, the City should be
nofified so that suitable testing can be completed.

Develop a model of groundwater levels across Alameda, either by
expanding and adopting regional groundwater models or creating a new
model with more locally specific data. Model the impact of sea level rise
on groundwater and project groundwater elevations and salinity at mid-
and end-of-century levels. Assess building vulnerability (e.g., systems in
basements) to future groundwater levels/salinity and integrate building
adaptation strategies for future groundwater conditions into the CARP.
Install groundwater monitoring wells as needed to collect long-term data
on groundwater levels.

(This report fulfills this recommendation in the CARP; however, this
information should be updated and reviewed in regular intervals {i.e.,
every five years, in response to regulatory changes. or as significant
advancements in climate science occur).

$$

S

5%

City of Alameda Short
City of Alameda Short
City of Alameda, Medium
LUSGS, and Alameda

County





Promote retrofit efforts
to reduce the impact of
earthquakes and
liguefaction

Encourage installation of
solar panels and storage

Modify building codes to
encourage
implementation of heat
reduction techniques

Modify building codes to
discourage new or
expanded below grade
living areas.

Explore incorporation of new requirements for new development and $5%
redevelopment permits to increase building resilience to liquefaction.
Continue and expand existing efforts like the Soft Stories Building
Program to retrofit homes and businesses for earthquakes. In areas with
existing buildings that are built on fill and more susceptible to liquefaction
(e.g., reuse areas on Alameda Point), liquefaction mitigation measures
are restricted to existing structures and utilities (ground improvement
technigues are not possible). In areas with no current development,
ground improvement techniques are possible to increase the density of
the substrate. See Alameda Point MIP for more detailed examples of the
engineering techniques available to address liquefaction. These and
other relevant technigues should be incorporated as possible into future
new development and redevelopment plans across Alameda, especially
in areas along the shoreline that are built on fill and mere susceptible to
liguefaction.

Incentivize installation of sclar panels on existing rooftops and solar 3%
canopies over parking lots (in conjunction with changing parking surfaces
to water-permeable materials to lessen stormwater runoff).

Review huilding codes and identify provisions for encouraging/requiring 3%
the installation of cool roofs, green roofs, and/or other energy-efficient

coal building methods. These methods mitigate heat impacts and reduce

runoff (green roofs) for new development and substantial redevelopment

that involve roof repair/replacement. Consider prioritizing and

incentivizing cool/green roofs in heat island areas.

Review huilding codes and identify provisions for discouraging new 5%
construction and/or substantial improvements that include creating or

expanding below grads living areas. New construction and/or substantial
improvements should plan for a shallow groundwater table that is at least

5 feet above the existing annual groundwater table, including the

installation of appropriate drainage systems under and adjacent to the

foundation, to reduce water pressure on the exterior of the structure, and

the ability to add or increase sump pump capacity over time.

City of Alameda

City of Alameda

City of Alameda

City of Alameda

Medium

Medium

Short

Short





Suggested modifications to Table 4-23 in the CARP are included below. Deletions are presented as strike cuts, and additions are presented
in red. However, please note that the first strategy presented in the CARP was modified and split inte three separate strategies for clarity in
the table below.

Table 4-23 (Modified) Citywide Adaptation Strategies and Actions for Contaminated Lands

. Relative Responsible “
Strategy Action(s) Cost Entity Timeline
Engage socially vulnerable  Encourage residents and landowners to use hazardous waste disposal and $-5% City of Alameda Short
communities and ensure drop-off locations to reduce the amount of potentially hazardous materials
transparency in released during a flood event. Increase the availability of such sites,
management of especially in areas with high levels of transit dependence where residents
contaminated lands are unable to drive to disposal facilities.
$ Citvof £

Coordinate with state and The City of Alameda’s grocundwater assessment evaluated sites with active $ City of Alameda Short
regional water board groundwater monitoring well information. However, it is possible that scme
agencies to address closed sites under the jurisdiction of the state and/or regional water board
closed clean-up cases have legacy contamination that remains. An assessment of closed cases

should be evaluated. If legacy contamination could beccme emergent, the

cases can be re-opened and evaluated for additicnal cleanup by the

respective water board.
Coordinate with the Contaminated lands under the jurisdiction of DTSC that were not fully $ City of Alameda Short
Department of Toxic remediated {where legacy contamination and institutional control remain)
Substances Control have the potential to create a public health hazard in the future. The City
(DTSC) regarding should engage the DTSC regarding remediaticn efforts that consider rising
contamination cleanup groundwater levels. Current regulations regarding remediation requirements
methods and timelines do not consider rising groundwater levels.
Update cost of inaction to The CARP provided a cost of inaction estimate that did not include $ City of Alameda Short

consider groundwater
information

information asscciated with rising and emergent groundwater. The cost of
inaction estimate should be revisited and updated with the groundwater
information.





Suggested modifications to Table 4-24 in the CARP are included below. Deletions are presented as strike cuts, and additions are presented
in red. However, please note that the first strategy presented in the CARP was modified and split inte three separate strategies for clarity in

the table below.

Strategy

Ensure resilience and
long-term functionality of
stormwater and sewer
systems

Ensure resilience and
long-term functionality of
stormwater and sewer
systems

Ensure resilience and
long-term functionality of
stormwater and sewer
systems

Ensure resilience and
long-term functionality of
stormwater and sewer
systems

Ensure resilience and
long-term functionality of
stormwater and sewer
systems

Table 4-24 (Modified) Increasing Utility Resilience

: Relative
Action(s) Cost
Conduct comprehensive visual and functional test monitoring and asset 833

condition assessment. Consider the impact of rising groundwater levels and
increasing salinity on buried utility infrastructure like sewer and stormwater
pipes. Prioritize replacement of iron pipes with high-density polyethylene or
other non-corrosive materials as appropriate. When pipelines are replaced,
utility trenches can be over-excavated and filled with crushed rock below the
elevation of the pipelines. This strategy can help maintain the integrity of the
utilities as the water level table rises and falls. Consider lining and/or
replacing problematic pipelines with high suspected infiltration rates. Grout
can be applied using remote controlled equipment to seal cracks or joints
and prevent groundwater infiltration.

Model potential impacts to utility infrastructure under future sea level rise 5%
scenarios, including an assessment of potential increases in inflow and
infiltration rates from rising groundwater, and the impact of reduced outflow
capacities at the City's 278 outfall locations.

Conduct regular inspection and maintenance of storm sewer infrastructure to b
identify infiltration points and maintain the conveyance capacity of the
system.

Consider the impact of flooding on electrical infrastructure {AMP), including £3
utility poles and pull boxes. Develop and implement an asset management

plan that prioritizes repairing or replacing infrastructure that flooding is likely

to impact.

Improve backup power and reserve fuel capacity at critical utility facilities $5%
(note: backup systems are already in place at key sewer pump stations).

Implement recommendations from Storm Drain Master Plan to install backup

power at pump stations. Purchase and strategically place backup portable

pumps in the event of major disruptions to pump stations.

Responsible
Entity
City of Alameda

City of Alameda

City of Alameda

AMP

City of Alameda
and AMP

Timeline

Short—-Medium

Short—-Meadium

Short—-Medium

Short—-Medium

Short





Ensure resilience and Incorporate long-term sea level rise and storm projections into upgrades at %% City of Medium

long-term functionality of critical utility facilities, including capacity upgrades to the stormwater system. Alameda, AMP,
stormwater and sewer Ensure electrical infrastructure is flood-proofed or elevated. Where possible, and EBMUD
systems move assets out of the hazard zone, including elevating utility junction boxes

and other electrical infrastructure on scaffolding. Prioritize new construction
of utility infrastructure outside of the hazard zone if possible. Use flood-
resistant building materials like steel utility poles when repairing or replacing
existing infrastructure.

Ensure resilience and $ City of Alameda  Short
long-term functionality of
stormwater and sewer
systems

The elevation of the existing shallow water table should be considered

during the design of all green-infrastructure projects. Large-scale green

infrastructure may not be preferred in areas where the existing shallow

groundwater table elevation is within 3 feet of the ground surface elevation.

All large-scale green infrastructure projects should include underdrain

syslems to reduce the likelihood of standing water, waterlogged soils, and

mosquitos. Smaller-scale green infrastructure projects would not require

underdrain systems.
Ensure resilience and New developments should consider curb and gutter underdrain networks in 5% City of Alameda Shortteo
long-term functionality of tandem with the stormwater drainage system to reduce the likelihood of Medium
stormwater and sewer emergent groundwater and nuisance flocding during heavy precipitation
systems for new events when the groundwater table can reach the ground surface and create
developments waterlogged soils and surface ponding.
Ensure resilience and Encourage the adoption of distributed green infrastructure solutions on 3 City of Alameda Medium
long-term functionality of private property (e.g., rain barrels/rain gardens, pervious pavement). Amend
stormwater and sewer the Alameda Municipal Code to prohibit residents from pouring concrete (or
systems other non-porous material) in planter strips along public roadways.
Ensure resilience and Collaborate with and participate in EBMUD wastewater system resiliency $ City of Alameda Short
long-term functionality of efforts. Implement wastewater resilience best practices for the City- owned
stormwater and sewer sewer system by incorporating sea level rise projections into the City's next

systems Sewer Management Plan.





Expand green
infrastructure

Participate in regional
assistance programs

Ensure resilience and
long-term functionality of
energy distribution
systems

Ensure long-term
resilience of the areas
surrounding the lagoon
systems

Implement the recommendations, guidance, and strategies of the City's
Green Infrastructure Plan where appropriate. Incorporate green
infrastructure into new city buildings and within parks. Continue to expand
green infrastructure along roadways as part of a “Complete Streets” design.

Develop new and maintain existing mutual aid agreements with adjoining
jurisdictions for cooperative assistance and response to flocding events.
Continue participation in CalWARN Mutual Aid and Assistance Program,
and support EBMUD efforts related to drinking water system preparedness.

Encourage PG&E to conduct a more localized assessment of gas lines and
their risk to sea level rise in Alameda.

The water levels in the lagoons are managed in coordination with the tides
to maintain adequate water quality. In the wet season, the lagoon water
levels are lowered to accommaodate additional stoermwater runoff from the
adjacent neighborhoods. Water levels in the lagoans will likely influence the
shallow groundwater table near the lagoons. Maintaining lower water levels
in the lagoon could help depress the shallow groundwater table near the
lagoons and prevent or reduce the likelinood of emergent groundwater in the
early sea level rise scenarios (12 to 36 inches). The effectiveness of this
measure in depressing the shallow groundwater table should be modeled or
analyzed to ensure it can meet the desired objective.
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Executive Summary

As sea levels rise and extreme storms become more frequent, communities are developing climate
adaptation plans to protect communities from flooding. However, these plans often neglect an important
potential flood hazard — emergent groundwater. The shallow groundwater surface in coastal communities
will rise as sea levels rise. This slow but chronic threat can flood communities from below, damaging buried
infrastructure, flooding below grade structures, and emerging aboveground as an urban flood hazard, even
before coastal floodwaters overtop the shoreline. This study explores the links between sea level rise,
precipitation, and the elevation of the shallow groundwater surface so that adaptation plans can consider
all potential flood hazards. An integrated planning approach that addresses rising seas and groundwater
simultaneously, from the vulnerability and risk assessment phase through to adaptation implementation, is
recommended. A suite of potential adaptation strategies 1o address rising seas and rising groundwater are
presented.

The City of Alameda’s Climate Action and Resiliency Plan (CARP)
The areas at risk of identified emergent groundwater as a potential future hazard and
recommended additional analyses to better characterize the shallow
groundwater layer and the response of this layer to sea level rise. The
by up to 25 percent shallow groundwater layer contains known contaminants, and areas with
when Cong;’dermg emergent groundwater could bring these contaminants 1o the surface. In
areas with high contaminant concentrations, this may cause unacceptable
exposure levels to humans, particularly impacting sensitive populations
such as the elderly and younger children, as well as pets and wildlife.
Known contaminated lands are also examined. Although many of these sites are in the process of cleanup
efforts, rising groundwater could impact longer-term remediation plans.

flooding increases

both threats. ..

This study uses monitoring well data collected for the California State Water Resources Centrol Board o
develop an estimate of the existing shallow groundwater surface and to evaluate contaminants with
potential concentrations above human health benchmarks. Analysis of long-term groundwater trends
highlighted the response of the shallow groundwater surface to large precipitation events, with the surface
rising by five feet or more during wet winters. To estimate how high the present-day groundwater surface
could be in relation to the ground, the monitoring well data collected during wet winters (between the year
2000 and the present) were selected for analysis. In areas with limited monitoring well data, geotechnical
reports containing soil boring logs collected during wet  winters

supplemented the well data. The response of the existing shallow .. and some areas
groundwater surface to seven sea level rise scenarios (i.e., 12, 24, 36, flood by emergent
48, 52, 66, and 108 inches) was evaluated, and areas with emergent
groundwater were mapped. The areas at risk of flooding increased by up groundwa ter /ong
to 25 percent when considering both threats, and some areas were before coastal
flooded by emergent groundwater long before coastal floodwaters floodwaters overtop
overtopped the shoreline, highlighting the impertance of considering :

the shoreline. ..

groundwater hazards in adaptation planning.



Areas with emergent groundwater and existing contaminant concentrations above human health
benchmarks were identified as potential areas of concern. However, several contaminants show
decreasing concentration trends; making it difficult to assess if the contaminants will remain a concern in
the future. The U.S. Navy and the City of Alameda are undertaking significant remediation efforts related to
legacy contamination associated with its industrial past, which may help further reduce the future level of
cantaminants in the shallow groundwater layer.

Emergent groundwater flooding is expected to have consequences for the City of Alameda and its
residents. During wet winters, emergent groundwater floading will likely be sparadic and localized. Initially,
rising groundwater levels will affect below-grade infrastructure such as building foundations, basements,
and utilities. Many structures throughout the city are already affected by groundwater, and sump pumps
are commonly found in basements and below-grade structures. Over time, building foundations will be
increasingly susceptible to scour and sail erosion resulting in foundation subsidence and structural damage.
Basements and below-grade living spaces will become more prone
to flooding. Storm sewer systems will experience more inflow and
infiltration, reducing the conveyance capacity of the stoarm sewer
system during rainfall events. All electrical utilities and electrical importance of
connections are at risk of flooding damage. Efforts to mitigate these CO/?S/O’GH'HQ
impacts include sealing basements and below-grade structures from
water intrusion, installing specialized systems to remove volatilized
contaminants, and dewatering or pumping groundwater around
structures.

... highlighting the

groundwater hazards
in adaptation planning.

Larger-scale mitigation and adaptation measures could include modifying lagoon operations to help reduce
the groundwater surface, increasing stormwater pumping capabilities, and wetproofing below-grade
utilities. In the longer-term, additional measures such as filling low-lying neighborhoods, raising structures,
and managed retreat could be necessary to ameliorate the longer-term effects of sea level rise and an
elevated shallow groundwater surface.



TABLE OF CONTENTS

T INTRODUGCTION....cieieeiiceeesee e cees e see s ssme s eesse e s smsenseeas s s se e seas e sme s s e e s s sme s smn e s nanenmssmnensees 1
2  EXISTING GROUNDWATER AND CONTAMINANT DATA. ..o e sesemrrrrerees s ssssssmms s snns s e 2
2.1 GROUNDWATFR MONITORING {DFPTH TO WYATFRY .o 2
2.2 GEOTECHNICAL SOIL BORING DATA e e, 6
2.3 GROUNDWATER MONITORING {CONTAMINANTS ... oottt e 7
2.3.1  INO0IrGAIC CONSHIBUEBIIES ..eeeeeeeee ettt et ettt e e e et et e e e e et e e e e e e s e e e e e e e ettt ae e e e 10
2.3.2  Volatile Organic COMPOUINUS .oooooooeeeeeeeeeeeeeeeeee e 10
2,33 TEOCE EIBITIEINES coeiiiieeeeeee e ettt ettt ettt et at et e ate et e a ettt 15

2.4 B Y Il L e e 17
2.5 IV ARSH CRUST oot e 18
2.6 CONTAMINATED LANDIS «. oottt 19
2.6.1  Alameda Naval Air SETON ..o ettt et e 24
2.6.2  Alamedag Naval Air Station EGst HOUSIIG ..ot 25
2.6.3  Jean SWeeney ODEM SPUCE PUTK ...t ettt ettt sttt et a e e te e e e asaseesmsseanrenennes 26
2.6.4  Fleet and Industrial Supply Center and Alameda Navy Supply Center Annex (FISCA).ooooiiivvevccvneen. 26
2,85 PERNZOH COMPBAIY otiiiiiiiiiiiiitiiiteteei ettt e e e e e e e e e e e et e e et et e et 27

B R R €= s I T e Ty Ve To £ PSSP 28
2.6.7  Alameda Noval Qperation@l SUDDOIT COIMTOT ......uivieeerceeeerreee e sie et es st ae st ra s e ststsa s it e s as it rannsrenennes 28
2.6.8 2100 ClEMENT AVEIUE .cooiiiiieee e ettt ettt e et e ettt e e e bt s e sttt 28
2.6.9  FArmer b H. BOXEET FUCTIEY .ooeoeieeeeeeeeee e e ettt e ettt ettt e e aat e e e st e e e emeeenabaenente e e s 28
2.6.10 LinCoIN AVEIUE HOUSING .evcveveeeie e seeeeses et ae s ot e s sttt e et e s e s 1st e e sttt s ee st te s s nn e e e nnee s s nnaeenanreenarrnt e teeen 29
2.6.11 DOONHE LANUSill.oooviiiiiiiiiiiiiiee ettt 29

3 EXISTING CONDITION MAPPING ...t e e e e et neee e e e e s scmr e e e eee e e esmme e e e aean 30
3.1 SHALLOW GROUNDWATER SURFATE ..ottt e 30
I O B = e o T Lo £ o o T o T e PSPPI 30
3.1.2  City Of AlGmedQ NMIGDDING ccvveeeiiieeeieeeeee e e et b e e ettt e s e ettt 2 e s taba s s s s bttt et s s e ettt a et e atae s 32
T B 00T o TaTo o L D O O P T O OO P PP P PP PRPOPO 34

3.2 GROUNDWATER CONTAMINANTS oottt ettt et e ettt et e et 35

4 FUTURE CONDITION MAPPING AND ANALYSIS. . ..ottt s s e 44
4.1 FUTURE SHALLOW GROUNDWATER SURFAGE ..ot e e 44

4.2 GROUNDWATER AREAS OF POTENTIAL CONTERN ..ot 55



4.2.1  Gibbons Drive, Fernside Boulevard, and High Street ... 56

4.2.2  Clement Avenue and CRHESTIUL STIOET oooociieeeeeie ettt e e ettt e e ettt e e smtaaaaseeeaenaes 57
B.2.3 2800 MIN SEFEEE <o e ettt e e ettt e et 58
4.2.4  Park Street and Blanding AVEIMUE .........ooooeemeeeeeeeeeeeeeeee e 58
4.2.5  Webster Street and BUBNT VISEA AVEITUE ....ccceciioiiiiiiiiii ittt ettt ssaens et snsseeennnas 59
4.2.6  Park Street @nd BUenG VISTT AVIUEC.......cvoceeeeee sttt et sst s s e nn e ennens 60
4.3 CONTAMINATED LANDS OF POTENTIAL CONCERN L. ottt 70
4.3.1  AlGmeda Naual AT SEQEIGN .ccoooee e et e ettt e et e e et e e e e e e e an 75
4.3.2  Alameda Naval Air Station East HOUSING ...oooeeeeeeeeeeeeeeeeeeeeeee 76
4.3.3  J2an SWEEREY OPEI SPACE POIK cvveeiirireeieieeeeee e e e ettt e et s st st 2 e saas s s e e s ttsasssssaaasassaessssssiasss /6
4.3.4  Fleet and industrial Supply Center and Alameda Navy Supply Center Annex (FISCA)..ccovvvvvvvivirrvvrnenn. 77
B35 PenNzOH COMPONY ..ooii e ettt e e et e e e e e e et e et e e e e et te e e e ettt aaee s 78
N R €= IV T e e s e F L TSP UP P 78
4.3.7 Alameda Naval Operational SUDDOrt CEMEET ...ttt ettt a s ea e 78
4.3.8 2100 ClEMENT AVENUE coviiiiitiiiiiiis ettt b e ab e e e et s s e b e s st s e et st e 78
W R I o Tys  T=T o B 1o ) = gl e 1o 11114 OO SP PR 79
4.3,10  LInCOI AVENUE HOUSING corvrvivis e ie i eeieiei e s e e st ettt s s s et et ettt s arsntnereeessrssnberreeer i rrrEtaenesan 79
A.3.11 DOONHE LNl ettt ettt e e e ettt e e e ettt e e 79
4.4 CARP HIGH PRICRITY AREAS FOR ADAPTATION L 79
ADAPTATION STRATEGIES ..ottt renn s ees e e s e et sat s s b e st s mne s s sam s ans a2
5.1 T T T E S st 83
5.1.1  StOrMWALer DIGINGGE SYSTEIM covvvivviiiiriiieieeeeiei et et a e e e et e e et e aeaeaaasererereseneen e as 84
51,2 SONIEOFY SEWEE SYSTEIMI ..ot ettt ettt e e ettt e e e et 85
B.1.3  EIeCHCAI SYSTEM oottt et e e 86
52 ST R T URE S o 87
5.3 L AG OON PR RAT IO S e 89
54 SHORELINE STRATEGIES Lottt ittt ettt ettt et oottt et e et 39
55 GROUNDIWATER PUMPING L. .ottt 91
56 COVERNANCE STRATEGIES 971
|0 3 1 PR a2
6.1 INCORPORATF WITHIN THF ClLIMATE ACTION AND RFSILIFNCY PLAN o 93

6.2 UPDATE THE DIGITAL ELEVATION MODEL ... 93



6.3 INCREASE SPATIAL DISTRIBUTION OF GROUNDWATER MONITORING WELLS ..o a3

6.4 INCRFASF TEMPORAL DISTRIBUTION ON MONITORING ORSFRVATIONS ... 95

6.5 IDENTIFY RESIDENTIAL LUNDERGROUND STORAGE TAMKS ... 96

6.6 ANALYZE ADDITIONAL CONTAMINANTS ..o oo, 96

6.7 ANALYZE POTENTIAL LANDFILL RISK S e e 96

6.8  ANALYZE AND UPDATE LIQUEFACTION ZONES L. 97

6.9 COORDINATE WITH REGULATORS ...t 97
I & =1 =1 = [0 U 97

71 LITERATURE CITED oot 97

7.2 GEOTECHNICAL REPORTS L. 104
APPENDDX A: CONTAMINANT TABLES ..o e e e e A-1
APPENDIX B: DTSC CONTAMINATED LANDS ... et eee e oo e e e e e e e e e e e e e e eeeeeenee e B-1
APPENDIX C: NATIONAL GROUNDWATER ADAPTATION STRATEGY EXAMPLES .......ccoo oo C-1
APPENDIX D: SUGGESTED REVISIONS TO THE CLIMATE ACTION AND RESILIENCE PLAN.........cccc...c. D-1
TABLES
TABLE 2.1 TOP 10 CONTAMINANTS MONITORED IN CALIFORNIA GROUNDWATER L..oei ittt 8
TABLE 2.2 GROUNDWATER CONTAMIMANTS IN ALAMEDA ... 10
TABLE 2.3 CONTAMINATED LANDS AND REMEDIATION STATUS oo 22
TABLE 4.1 CONTAMINANT CONCENTRATIONS AT GIBBONS DRIVE, FERNSIDE BOULEVARD, AND HIGH STREET ... 57
TARIF 4.2 CONTAMINANT CONCENTRATIONS AT CLFMENT AVENUE AND CHFESTNUT STRFFT......oo e 58
TABLE 4.3 CONTAMINANT CONCENTRATIONS AT 2800 MAIN STREET ... 58
TABLE 4.4 CONTAMINANT CONCENTRATIONS AT PARK STREET AND BLANDING AVENUE oot 59
TARIF 4.5 CONTAMINANT CONCENTRATIONS AT WFBSTFR STRFFT AND BUFNA VISTAAVENLUF ..., 60
TABLE 4.6 CONTAMINANT CONCENTRATIONS AT PARK STREET AND BUENA VISTA AVENUE ... 61
TABLE 4.7 GROUNDWATER EXPOSURE OF CONTAMINATED LANDS ... 72
TaBLE 4.8 EXxPOSURE AT CARP HIGH PRIORITY AREAS FOR ADAPTATION ... oottt ettt 81
TABLE A7.1 AVFRAGE BENZENE CONCENTRATIONS BETWEEN 2015 AND 2019 (HHB TMG/L) o, Al
TABLE A.7.2 AVERAGE MTBE CONCENTRATIONS BETWEEN 2015 AND 20189 (HHB 13 MG/LY o A-2
TABLE AL7.3 AVERAGE MANGANESE CONCENTRATIONS BETWEEN 2015 AND 2019 (HHB S0 MG/L) oo, A-G
TARIF A7.4 AVFRAGE TOLUFNF CONCFNTRATIONS BFTWFFN 2015 AND 2019 (HHB 150 MG/LY oo A-3

TABLE A.7.5 AVERAGE |RON CONCENTRATIONS BETWEEN 2015 AND 2019 (HHB 300 MG/L) ..o A5



TABLE A.7.6. AVERAGE TBA CONCENTRATIONS BETWEEN 2015 AND 2018 (HHB 12 MG/LY . A-5

TARIF A7 7 AVFRAGF TCE CONCFNTRATIONS BFTWFFN 2015 AND 2019 (HHB S mG/LY..... A-B
TABLE A.7.8 AVERAGE PERC CONCENTRATIONS BETWEEN 2018 aND Z019 (HHB 5 MG/LY ..o A-8
TABLE A.7.9 AVERAGE LEGACY LEAD CONCENTRATIONS BETWEEN 2005 AND 2010 (HHB 15 M&/L) oo A-8
TARIF A.7.10 AVERAGE LFGACY ARSFNIC CONCENTRATIONS BFTWFEN 2003 AND 2013 (HHB 10 MG/LY i A-9
TABLE A.7.11 AVERAGE LEGACY CHROMIUM CONCENTRATIONS BETWEEN 2005 AND 2010 (HHB 50 MG/L) ... A-10

TABLE B.7. 12 DTS INVESTIGATION LOCATIONS e e B-1



FIGURES

FIGURE 2.1 GROUNDWATER MONITORING WWELLS ..o oottt 3
FIGURE 2.2 GROUNDWATER MONITORING WELL LOCATIONS . ..o e 4
FIGURF 2.3 SHALL OW GROUNDWATER TABLF RFSPONSF TO PRECIPITATION oottt 5
FIGURE 2.4 SHALLOW GROUNDWATER SURFACE RESPONSE TO SEA LEVEL RISE oo B
FIGURE 2.5 LOCATION OF SOIL BORING LOGS oo 7
FIGURF 2.6 MONITORFN BFNZENF CONCENTRATIONS L ooi i 12
FIGURE 2.7 MONITORED IMTBE CONCENTRATIONS . ..o oot 13
FIGURE 2.8 MONITORED TBA CONCENTRATIONS ..ot 13
FIGURE 2.9 MONITCRED TOLUENE CONCENTRATIONS ..o 14
FIGURE 2.10 MONITORED MANGANESE CONCENTRATIONS ...ttt 18
FIGURE 2,11 LIQUEFACTION ZONES .o oottt ettt e e, 18
FIGURE 2.12 SEISMIC HAZARD ZONES, MODIFIED MERCALLI INTENSITY SCALE .. oot 18
FIGURF 2.13 MARSH CRUST MAP FOR AL AME DA POINT L e 19
FIGURE 2. 14 CONTAMINATED LANDS ...ttt e, 21
FIGURE 3.1 REGIONAL SHALLOW GROUNDWATER MAPPING ... e 32
FIGURE 3.2 WFILI POINTS, TIDE POINTS, AND GRADE BREAK POINTS L L 33
FIGURE 3.3 EXISTING SHALLOW GROUNDWATER SURFATE ....iiiiiii oot 34
FIGURE 3.4 COMPARISON BETWEEN REGIONAL MAPPING AND CITY OF ALAMEDA MAPPING. ..o 35
FIGURE 3.5 CURRENT PERICD {2015-2019) AVERAGE IRON CONCENTRATION L.t 36
FIGURE 3.6 CURRENT PERIOD {2015-2019) AVERAGE BENZENE CONGCENTRATION ... 37
FIGURE 3.7 CURRENT PERIOD {2015 — 2019} AVERAGE METHYL-TERT-BUTYL ETHER (MTBE) CONCENTRATION ........c... 38
FIGURE 3.8 CURRENT PERICD {2015 — 2019} AVERAGE TERT- BUTYL ALCOHOL (TBA)Y CONCENTRATION Looiviiiiicen, 39
FIGURF 3.9 CURRFNT PFRIOD {2015 — 2019) AVFRAGF TOI UFNF CONCFNTRATION ettt e 40
FIGURE 3.10 CURRENT PERIOD (2015 2019) AVERAGE TRICHLOROETHENE (TCE) CONCENTRATION ..o 41
FIGURE 3.11 CURRENT PERIOD {2015 — 2019) AVERAGE TETRACHLOROETHENE (PERC/PCE) CONCENTRATION ..o 42
FIGURF 3.12 CURRFNT PFRIOD (2015 — 2019) AYFRAGE MANGANFSF CONCFNTRATION ..o 43
FIGURE 4.1 EXISTING SHALLOW GROUNDWATER SURFACE L...oii ittt 46
FIGURE 4.2 EMERGENT GROUNDWATER WITH 127 OF SEA LEVEL RISE ..o e 47
FIGURE 4.3 EMERGENT GROUNDWATER WITH 24" OF SEA LEVEL RISE ... 48
FIGURE 4.4 EMERGENT GROUNDWATER WITH 38" OF SEA LEVEL RISE ... 49

FIGURE 4.5 EMERGENT GROUNDWATER WITH 48" OF SEA LEVEL RISE ... 50



FIGURE 4.6 EMERGENT GROUNDWATER WITH B8 OF SEA LEVEL RISE ... oo e 51

FIGURF 4.7 EMFRGFNT GROUNDWATFR WITH TO8” OF SFALFVFL RISF .o 52
FIGURE 4.8 EMERGENT GROUNDWATER AND SEA LEVEL RISE INUNDATION (36" OF SEA LEVEL RISE) ... 53
FIGURE 4.9 EMERGENT GROUNDWATER AND SEA LEVEL RISE INUNDATION (66" OF SEALEVEL RISE) ... 54
FIGURE 4.10 WELLS (IRON > HHB, 2015 —2019) WITHIN EMERGENT GROUNDWATER ..ottt 62
FIGURE 4.11 WELLS (BENZENE > HHB, 2015 - 2019) WITHIN EMERGENT GROUNDWATER ... 63
FIGURE 4.12 WELLS (MTBE = HHB, 2015 - 2019) WITHIN EMERGENT GROUNDWATER ... 64
FIGURE 4.13 WELLS (TBA > HHB, 2015 —20719) WITHIN EMERGENT GROUNDWATER .. ..ottt 65
FIGURE 4.14 WELLS (TOLUENE > HHB, 2015 - 2019) WITHIN EMERGENT GROUNDWATER ..o 66
FIGURE 4. 15 WELLS (TCE > HHB, 2015 2019} WITHIN EMERGENT GROUNDWATER ... 67
FIGURE 4.16 WELLS (PERC/PCE > HHB, 2015 — 2019} WITHIN EMERGENT GROUNDWATER ..ottt 68
FIGURF 4.17 WFIT S (MANGANFSF > HHE, 2015 - 2019) WITHIN EMFRGFNT GROUNIWATER L oiiiii e 69
FIGURE 4.18 CARP HIGH PRIORITY AREAS FOR ADAPTATION WITH 36 INCHES OF SEA LEVEL RISE ... 80

FIGURE 6.1 POTENTIAL LOCATIONS FOR ADDITIONAL MONITORING VWELLS L. e g5
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FEMA
FISCA
GAMA
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PERC/PCE
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SLR
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SWRCB
TBA
TCE
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VOCs

Definition

AB 599 Groundwater Quality Monitoring Act of 2001
Alameda Municipal Power

Base Flood Elevation

Climate Action and Resiliency Plan

Digital Elevation Model

Califarnia Department of Toxic Substances Control
Depth to Water

East Bay Municipal Utility District

Federal Emergency Management Agency
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Groundwater Ambient Monitoring and Assessment Program
Human Health Benchmark
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San Francisco Regional Water Quality Control Board
Sea Level Rise

Secondary Maximum Contaminant Level

California State Water Resources Control Board
Tert-butyl alcohol

Trichloroethene or Trichloroethylene

United States Geological Survey

Volatile Organic Compounds






1 Introduction

The response of the shallow groundwater layer to sea level rise is a critical data gap associated with sea
level rise and climate change adaptation planning (Michael et al. 2017). Sea level rise poses a direct threat
to developments in low-lying areas around San Francisco Bay (Bay) and several agencies have mapped
sea level rise and coastal storm surge inundation throughout the San Francisco Bay Area’s (Bay Area) nine
counties. As sea levels rise, the surface of the shallow groundwater table will also rise. This can result in
damage to buried infrastructure and cause inland flooding where the groundwater surface emerges above
the existing ground. In areas where buildings and infrastructure are built on unconsolidated sediment
placed aver historic wetlands or mudflats (i.e., “Bay Fill*), the potential for liquefaction during a seismic
event could also increase with a higher groundwater level. Although awareness of the threat of rising
groundwater levels is increasing, few climate adaptation plans incluce strategies to address this threat;
however, a failure to acknawledge and plan for this threat coulc undermine adaptation success. It could
even result in costly adaptation failures when areas protected by levees are flocoded by emergent
groundwater, or when rising groundwater levels result in higher rates of inflow and infiltration into flood
control channels and stormwater pipelings, as this could reduce the stormwater conveyance capacity
during periods of heavy rainfall and also increase the likelihood of inland urban flooding.

This study assesses and maps the response of the shallow groundwater layer to sea level rise and seasonal
rainfall events within the City of Alameda and the surrounding areas. The existing shallow groundwater
surface was established using groundwater maonitoring well data collected for the California State Water
Resources Control Boarc (SWRCB), and soll boring data collected for recent (i.e., post 2000) geotechnical
investigations. This shallow groundwater layer is hydrologically connected to the Bay and can rise and fall
with the tides in nearshore areas. For consistency with the Adapting to Rising Tides' sea level rise mapping,
the response of the shallow groundwater layer to seven sea level rise scenarios was considered: 12°, 247,
367, 487, 527, 66”7, and 108” of sea level rise {Vandever et al. 2017). This study maps the areas where the
groundwater could become emergent under each sea level rise scenario.

The shallow groundwater layer contains various contaminants from the city’s industrial past and from more
recent commercial and industrial land use {e.g., gas stations, dry cleaners, machine shops, etc.). These
contaminants could pose future health risks to humans, pets, and wildlife once the groundwater becomes
emergent, either above ground or within subterranean structures such as basements and below ground
living or working spaces. Using the SWRCB groundwater meonitoring data, nine contaminants found in the
shallow groundwater layer within the City of Alameda were analyzed. Of these, six that occur with
concentrations above human health benchmarks in the current day period (2015-Present) were mapped.
This study presents a summary of the contaminants, the human health benchmark for each contaminant,
and the average concentrations of each contaminant as monitored under existing conditions. Areas with
both early emergent grouncdwater under future sea level rise scenarios and high concentrations of potential

T Ine Adapting lo Rising Tides program provides planning guidance, tools, and informalicn 1o help agencies and organizations
understand, communicate, and begin to address complex climate change issues. http iaweee adaptingtonsinagtides argy




contaminants are identified areas of potential concern. However, remediation efforts have resulted in a
decline in the concentrations of many contaminant found in the shallow groundwater layer. If current trends
continue, the existing contaminants may decline below levels that pose potential health or environmental
concerns long before the groundwater becomes emergent.

2 Existing Groundwater and Contaminant Data

The SWRCB and the local San Francisco Bay Regional Water Quality Control Boarc (RWQCB} have a
mission to preserve, enhance, and restore the quality of California’s water resources and drinking water for
the protection of the environment and public health. In the Bay Area, their jurisdiction includes San
Francisco Bay, its tributaries, and all groundwater resources, including the shallow grouncwater layer, The
SWRCB and RWQCB regulate discharges into these waters, as well as the cleanup of unplanned or illegal
discharges that impact these waters. The groundwater and contaminant mapping relied on the data
submitted to the SWRCB, as well as geotechnical reports provided by the City of Alameda and the Port of
Qakland for the Qakland International Airport on Bay Farm Island.

The contamination mapping and analysis also relied on information from the California Department of Toxic
Substances Control (DTSC), part of the California Environmental Protection Agency (EPA), with a mission
of protecting public health and the environment from toxic harm. The DTSC regulates hazardous waste
treatment and storage facilities as well the cleanup of unplanned hazardous waste spills and legacy
coentamination, as discussed in Section 2.6. For many sites, the regulatory authority for cleanup of may
overlap between the SWRCB and DTSC. Small underground storage tanks, such as residential oil tanks
which can be found undernesath or adjacent to historic Alameda homes, fall under the jurisdiction of the
local enforcement agency, the City of Alameda. These underground storage tanks were not considered in
this assessment.

2.1 Groundwater Monitoring {Depth to Water)

SWRCB created a data management system for public and private well data called GeoTracker
Groundwater Ambient Monitoring and Assessment Program (GAMA) (SWRCB 2019) in response to the
Groundwater Quality Monitoring Act {Act) of 2001 (AB 589 2001, Belitz et al. 2003). The Act identifies the
importance of maintaining and monitoring groundwater supplies in the state. In support of this Act,
thousands of groundwater monitoring wells are located throughout the Bay Area, typically near potential
water quality hazards such as underground storage tanks containing hazardous chemicals (e.g., gas
stations), facilities where hazardous chemicals are used or stored (e.g., dry cleaners, manufacturing
industries), or locations of previous known spills (see Figure 2.1). The SWRCB and RWQCB oversee the
remediation and monitoring of these sites.
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Figure 2.1 Groundwater Monitoring Wells

Regular menitoring chservations of each active well include the depth to groundwater, relevant contaminant
cencentrations, and other factors based on a facility's permit requirements. In many cases, monitoring wells
are sampled multiple times a year, providing an extensive data set to monitor changes in the groundwater
elevation and water quality. Observation data from over 270,000 individual wells throughout the State are
included in the GAMA database. Within the City of Alameda there are 144 individual well locations” (see
Figure 2.2). 695 additional wells located nearby in Cakland, San Leandro, and within the Oakland
International Airport, were also used to analyze the shallow groundwater layer within the City of Alameda.

© kach contaminated sie often includes multiple wells Lo belter characterise the corcentration and movement of canlaminants;
therefore, it may be ¢ ff cult to identity 144 individual well locations at the scale of the map presented 1 Figure 2 2



Additional Geotracker Wells

City of Alameda Geotracker Wells

Figure 2.2 Groundwater Monitoring Well Locations

Groundwater is simply water found underground in the sail, either in the pores between soil particles or in
crevices in rock. The groundwater layers found in the Bay Area are complex, with multiple porous layers of
soll separated by more impervious layers. The clay areas limit the movement of groundwater from one layer
to the other. The shallow unconfined aquifer {i.e., shallow groundwater layer) that lies closest to the ground
surface is of interest for this assessment. This shallow groundwater layer is hydrologically connected to the
Bay in nearshore areas and can rise and fall with the tides. The groundwater level can also rise rapidly in
response to precipitation events as stormwater infiltrates through the ground and saturates the soils (see
Figure 2.3). The shallow groundwater is at its highest level (i.e., closest to the ground surface) either during,
or shortly after, large precipitation events, which usually cccur during the winter. The groundwater then
slowly falls to its lowest level (I.e., deeper below the ground surface) during the dry summer months whan
rainfall is scarce.
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Figure 2.3 Shallow Groundwater Table Response to Precipitation

Because this layer is unconfined at its top, it can emerge above the surface of the ground and create
surface flocding. To differentiate this flooding source from other flooding sources {e.g., coastal, rivering,
urban stormwater), this is referred to as “emergent groundwater flooding”. At present, emergent
groundwater flooding is not a serious concern for the City of Alameda, apart from groundwater seepage
into basements and other subterranean areas. However, as sea level rise causes Bay water levels to rise,
the surface of the hydrologically ccnnected shallow groundwater layer will also rise {see Figure 2.4).
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Figure 2.4 Shallow Groundwater Surface Response to Sea Level Rise

In contrast, the deeper groundwater aguifer generally does not have a direct hydrological connection to the
Bay, and the groundwaler surface fluctuates more slowly in response to longer-lterm patterns. The deeper
groundwater aguifer often contains potable water (i.e., suitable as a drinking water source).

A third type of aquifer can also be found throughout the Bay Area — artesian aguifers. Artesian aquifers are
confined and under paositive pressure. A well drilled into an artesian aguifer is called an artesian well, and
the water level in the well will often rise above the ground surface due to the pressure in the aquifer.

2.2 Geotechnical Soil Boring Data

Although the SWRCB CAMA data provides information on 144 wells across Alameda, the well data is limited
to areas where contaminants are most likely present. Several areas have limited well coverage, including
areas on the Main Island and Bay Farm Island that are primarily residential. To fill these data gap areas, 51
recent geotechnical reports (i.e., completed post 2000) were reviewed to identify soil borings with depth to
water information. The reports were provided by the City of Alameda and the Port of Oakland for the
QOakland International Airport on Bay Farm Island {see Section 7.2). The geotechnical reports were originally
prepared to support construction and infrastructure projects. In total, the reports include data for 115 soil
boring logs in the data gap areas. This information was not avallable in digital format, and the soil boring
locations were hand digitized in ArcGIS as part of this study. Figure 2.5 presents the scil boring locations
that were combined with the SWRCEB GAMA data to better define the existing shallow groundwater layer
surface.



Geotechnical Boring Logs

Port of Oakland Boring Logs

Figure 2.5 Location of Soil Boring Logs

Several of the gectechnical reports reference and include information on histarical soil barings from the
same general location. This allowed for a comparison of groundwater levels over many years and seasons.
However, anly depth to water measurements collected post 2000 were used in the analysis. In general, the
geotechnical reports consistently note that groundwater levels in the City of Alameda fluctuate with
seasonal precipitation and Bay tides.

2.3 Groundwater Monitoring (Contaminants)

The SWRCB GAMA data includes measurements of known chemicals and contaminants at each well
(SWRCB 2019). Within California, more than 260 different chemicals are measured and monitored. These
include both contaminants with known human health impacts and emerging contaminants. The
groundwater samples collected at each well are analyzed by an accredited environmental laboratory for
ccmmaonly observed chemical constiuents such as bacteria (total and fecal coliform), inorganic
constituents {metals, major anions and general minerals), volatile organic compounds (VOCs), and trace
elements. Test results are compared against three public drinking water standards established by the
California Gepartment of Public Health: primary maximum contaminant levels (MCLs), secondary maximum
contaminant levels (SMCLs), and notification levels (NLs} (Bennett 2018). These water quality standards
are used for comparison purposes only. The water in the shallow groundwater layer is often brackish and



not suitable as a drinking water source (i.e., non-potable). When contaminant concentrations exceed
human health benchmarks, remediation efforts are generally recuired and overseen by the SWRCB,
RWQCE, the local enforcement agency, or the DTSC.

The top ten contaminants monitored in California are shown in Table 2.1. Seven of the ten contaminants
have been monitored in the City of Alameda; however, two contaminants have limited monitoring
information available (e.g., 1,2,3-trichloropropane and chromium, hexavalent), and two contaminants do
not pose a significant human health risk if gresent in emergent groundwater (e.g., nitrate and total dissolved
solids). Therefore, only three of the top ten contaminants were assessed for this study (e.g., arsenic,
tetrachloroethene, and trichloroethene). Table 2.1 presents additional information related to the top 10
contaminants relative to Alameda, including the benchmark concentration, maximum concentration
measured, anc notes relative 1o specific contaminant’s inclusion or exclusion from the analysis.

Table 2.1 Top 10 Contaminants Monitored in California Groundwater
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After reviewing all contaminants monitored within the City of Alameda, eight additional contaminants with
known human health impacts were selected for analysis (See Table 2.2 and Appendix A). Table 2.2 includes
the additional contaminants and the three contaminants selected from Table 2.1, organized by contaminant
type. The contaminants were selected because more than 25 percent of the wells tested positive for the
contaminant {(between 2000 and 2019} and average concentrations were above human health henchmarks
(HHB), the level at which a contaminant is known t¢ cause adverse health impacts.



Table 2.2 Groundwater Contaminants in Alameda

B : o : Healik o Menitoring
e : Comtaminant i . Ve Ui o
: ¢ Bonchmears “eriod
Porgaric ; e : U
(m‘ L?‘L’e _ ror ; SMC_ 300 /L 2002-2019
Coslituernts ;
Benzene I CL TRyl 2001-201%
Methyl tort bty ‘ ) e
o N Cl “3 e/l J001 2019
cThes (RS
et sutyl aloone ‘ i
;ST I Eeene NL 3 Lel 2001-2019
Volzlile Organic | {T3A]
Compounds : . e .
[ouene : v CL “hU e/l 2001 201%
I-ick oroethere ) ; S A
e v Cl S e/l 001 2019
-
: Tet-ach oroethere : ,
: . : I CL 51.e/L 2001-2014
(PLRC/2CL) ke
Az : Nl 10 mg/l 2003 2013
Caromitm rCL 50 el 2010-2013
Trace Cemerls :
_ead : ML T5LedL 200=-2010
Mangarcse SMC L0 L/ 5001 7019

Source: Groundwater Ambicnt Monitoring and Asscssment Program {SWRCB 2019)

2.3.1 Inorganic Constitucnts

The only inorganic constituent analyzed is iron. Iron is & heavy metal that can accumulate in the body. Iron
is an essential nutrient, but when there is too much iron in the body, this can disrupt normal body functions
and negatively impact the liver, heart, and brain (Jaishankar et al. 2014}, The highest concentrations of iron
were found near Qak Street and Santa Clara Avenue (400,000 ug/l on 9/22/2007) and Park Street and
Buena Vista Avenue (370,000 pg/l on 6/19/2014).

2.3.2 Volatle Organic Compounds

VOCs are organic chemicals that have many adverse human health impacts when present in drinking water
and when mobilized in the environment (Rowe et al. 2007). Remediation to remove VCCs frcm an



environment includes installing systems for soll vapor extraction and air sparging* to vent air with potentially
high VOC concentrations away from locaticns where human expcesure is likely (McCann et al. 1994}, When
found in groundwater, these compounds can seep through cracks in foundations and accumulate in the air
within an enclosed structure, such as a basement or home.

The VOCs analyzed in this study include benzene, methyl tert-butyl ether (MTBE]}, tert-butyl alcohol (TBA),
toluene, trichloroethene (TCE) and tetrachloroethene (PERC/PCE}*.

Benzene is commenly found near gas stations and automebile repair shops. Most people are regularly
exposed to small doses. However, in high concentrations it can ecome fatal, and repeated exposure 1o
benzene in the air can cause leukemia and pediatric cancers (Smith 2010). Figure 2.6 presents maonitorec
benzene concentrations at three locations where high concentrations were measured post 2000. Figure
2.6a shows concentrations measured near Oak Street and Santa Clara Avenue, with pezk values in 2018.
Figure 2.65 shows concentrations measured near Park Street and Buena Vista Ave, and Figure 2.6¢ shows
cancentrations measured near High Street and Fernside Avenue. Figure 2.6b and Figure 2.6¢ have peak
concentrations measured before 20710, with lower concentrations in the present. Both figures also highlight
that measured concentrations decrease during wet winters when rain infiltration can dilute the
concentrations found in the shallow groundwater layer. The concentration of benzene increases over the
drier summer manths. Many contaminants are manitored in both the wet winter months {(Jan-Feb-Mar) and
the dry summer months {Jul-Aug-Sep) to account for this seasonal variation. At most well locations in
Alameda, concentrations of benzene have decreased aver historical high values (see Appendix A, Table
AT,

MTBE has a distinctive odor and is used as a fuel additive. MTBE has relatively short-term and minor health
impacts {e.g., dizziness, nausea, skinirritation}, but chronic and long-term exposure can impact the central
nervous system, liver and kidneys (ATSDR 1986, EPA 2000a, Baehr et al. 2001). Figure 2.7 presents
monitored MTBE concentraticns at two locations where high concentrations were measured pest 2000.
Figure 2.7a shows concentrations measured near Park Street and Buena Vista Ave, and Figure 2,75 shows
concentrations measured near Webster Street and Pacific Avenue. Concentrations show peak values prior
to 2010, with decreasing concentrations in the present. In general, MTBE concentrations appear to have
declined over historic high values {see Appendix A, Table A.7.2}. MTBE is often persistent in groundwater
(Peckhenham 2010}.

TBA is highly mobile in scil due to its low affinity for soil organic matter and has the potential to persist in
groundwater and soll. TBA s a metabolite of MTBE and has been shown to impact kidney and thyroid
functions (FPA 2016). Figure 2.8 presents monitored TBA concentrations at two locations where high
cecncentrations have been measured post 2000. Figure 2.8a shows concentrations measured near Park

*Airsoarging s a technique to remediate contaminated soils by forcing air through the s colurmn and venting through a soll vapor
extraction sysiem to capture and vent contaminant (VOC) laden air as it rises to the unsaturated soil zone {McCann et al. "994,
Braida and Ong 2000, Reddy and Tekola 2004).

“ ICE can refer to bath trichloroethere and trichlorehylene, and PERC/PCE can refer tc bolh tetrachlcroethene and
trichloroethylene



Street and Buena Vista Ave, and Figure 2.8b shows concentrations measured near Webster Street and
Pacific Avenue.
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Toluene is a common solvent used in the production of benzene, paint thinners and other chemicals.
Toluene is commonly found in air samgles throughout the United States. It breaks down quickly in the sail
and the air, but it can become problematic when it concentrates in indoor environments. Exposure to high
cencentrations of toluene can have temporary impacts on the nervous system; however, repeated
exposure can cause permanent cognitive impairment, as well as vision and hearing loss (EPA 2005, ATSER
2015). Figure 2.9 presents monitored toluene concentraticns at two locations where high concentrations
were measured post 2000. Figure 2.9a and Figure 2.9b present concentrations measured near Park Street
and Buena Vista Ave. Although both wells are located within the same Block, the timing of the peak
concentrations varies significantly. Figure 2.9¢ presents concentrations measured near High Street and
Gibbons Drive. Concentrations at all three locations have decreased in recent years.
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TCE is a stable, colorless liguid with a chloroform-like odor. It was used in dry-cleaning prior to 1950 and is
also used for degreasing metals. TCE is found in adhesives, paint-stripping formulations, paints, lacquers,
and vamishes. Its use was discontinued in cosmetics, drugs, foods, and pesticides. TCE poses a potential
human health hazard for toxicity to the central nervous system, kidney, liver, immune system, male
reproductive system, and the developing fetus (EPA 2011). There is strong evidence that TCE can cause
kidney cancer, and some evidence that it causes liver cancer and malignant lymphoma (a blood cancer).
Relatively short-term exposure of animals to TCE can result in harmful effects on the nervous system, liver,
respiratory system, kidneys, blood, immune system, heart, and body weight. In subsurface envircnments,
TCE degrades slowly and may be relatively persistent. The maximum concentration of TCE was found near
Buena Vista Avenue and Park Street (570 pg/l on 10/3/2014). Only six wells have measured TCE
concentrations exceeding human health benchmarks in the past three years; four wells near Buena Vista
Avenue and Park Street, and two wells near Chestnut Street and Clement Avenue.

PERC/PCE Is widely used for dry-cleaning fabrics and metal degreasing operations. Acute {(short-term)
high-level exposure can cause irritation of the upper respiratory tract and eyes, kidney dysfunction, and
neurolcgical effects such as reversible mooc and behavioral changes, impaired coordination, dizziness,
headache, sleepiness, and unconsciousness. Chronic (long-term) exposure can cause neurological
impacts, including impaired cognitive and motor neurobehavioral performance. PERC/PCE exposure may
also cause adverse effects in the kidney, liver, immune system, and hematologic system, and on
develocpment and reproducticn. Studies of people expcesed in the workplace have found associations with
several types of cancer including blacder cancer, non-Hodgkin lymphema, and multiple myeloma.
PERC/PCE is classified as likely carcinogenic to humans (EPA 2000b, Peckhenham 2010). The maximum
cencentration of PERC/PCE was found near Chestnut Street and Clement Avenue (7,700 pg/l on
3/3/2015). Only six wells have measured PERC/PCE concentrations exceeding human health benchmarks
in the past three years; four wells near Buena Vista Avenue and Park Street, and two wells near Chestnut
Street and Clement Avenue.

2.3.3 Trace Elecmoents

The trace elements found in the City of Alameda include arsenic, chromium, lead, and manganese. An
excess of arsenic can cause cardiovascular impacts and lead to hypertension, fatigue, and increased
cancer risk; these risks are higher for children who live near contaminated sites (ATSDR 2007, Ngole-Jeme
and Fantke 2017). Long-term exposure by children can result in reduced 1Q scores. In areas where
exposure is a concern, dense groundcover (e.g., thick lawn) and dust control {(e.g., air filters, cleaning) can
reduce exposure to contaminated soil (ATSDR 2007, Wuana and Okieimen 2011, Ngole-Jeme and Fantke
2017). Limited arsenic monitoring was completed within the City of Alameda, and no monitering occurred
after 2013.

Chromium strongly attaches to soil and is generally contained within the silt layer surrounding contaminated
areas. Chromium is not classified as a carcinogen and is relatively unregulated. However, chromium at high
cencentrations is considered toxic. While chromium-3 is essential for human vascular and metabolic
systems and treating diabetes, too much chromium-3 can result in severe skin rash, or other more serious
symptoms. Other chromium compounds (e.g., Cr-6, monitored separately, see Table 2.1} are deemed



carcinogenic and have health impacts similar to arsenic and other trace elements (ATSDR 2012, Wuana
and Okieimen 20711, Ngole-Jeme and Fantke 2017). Although concentrations of chromium {Cr-6) that
exceed human health benchmarks (50ug/L in California) were measured in Alameda, particularly near gas
stations and automobile mechanic shops, no monitoring of chromium cccurred after 2015.

Lead poisoning is particularly problematic for children as it can impair development, shorten attention
spans, and cause mental ceterioration. Lead exposure can impact many bodily systems including brain
function, the nervous system, and kidney function. The most serious exposure can come from eating
coentaminated soil. Cemmoen heavy metal soil remediation techniques include capping, immobilization, and
soll-washing. These techniques vary in cost and environmental impact (Wuana and Okieimen 2011). The
highest concentration of lead was found between Eagle and Clement Avenues, and Ozk Street and Park
Street. No monitoring of lead has occurred after 2015.

Manganese exposure generally ccmes in the form of concentrated air in occupational environments (e.g.
in steel preduction) and, if excessive, can cause a disease with Parkinson-like symptoms (Dobson et al.
2004, ATSDR 2008). Manganese is also an additive in unleaded gascline to boost octane ratings. High
cencentrations of manganese were measured near Ozk Street and Santa Clara Avenue in 2015 (see Figure
2.10).
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2.4 Bay Fill

Many areas alcng the Bay's shoreline, including the Main Alameda Island (i.e., Main Island} and Bay Farm
Island, are built on fill that expanded the amount cf developable land. Existing swamps, oyster farms,
marshlands, and mudflats were filled using dredged material and other soils composed of a mixture of sand,
gravel, and clayey materials. Construction debris and rubble from the 1906 earthquake were also used as
fill material. This unconsolidated material of varying thickness comprises the majority of Bay Farm Island
and much of the Main Island shoreline. Many of these areas experience subsidence, due to being built on
fill of mixed quality, and due to the high shallow groundwater table elevation. These solls are all within a
liguefaction zone (see Figure 2.11). A liguéefaction zong is an aréa with soils that are at a very high risk of
liguefying during an earthcuake. When these soils are exposed to violent shaking during an earthquake,
the groundwater and fill mix together and essentially turn inte a liguid like quicksand that cannot support
structures, compromising bullding foundations and structures that are nol adequately anchored to the
bedrock beneath the Bay fill. Rising groundwater levels may increase liquefaction risks, and this is a current
topic ¢f expanding scientific research. The City of Alameda is alsc within a high hazard seismic risk area
(see Figure 2.17). The city is close to several fault lines and the prebability of experiencing severe shaking
is high.
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Figure 2.11 Liquefaction Zones
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Figure 2.12 Seismic Hazard Zcnes, Modified Mercalli Intensity Scale

2.5 Marsh Crust

Qil refineries and manufactured gas plants operated in Alameda between 1887 and the 1820s. The
adjacent marshlands are believed 10 have been contaminated by direct releases of petroleum products and
wastes from these facilities (Tetra Tech 2000). The contaminated marshlands were essentially
encapsulated by the placement of dredged fill material to create developable land between the late 1800s
and 1975 (Tetra Tech 2000). Soil borings collected in the areas currently known as Alameda FPoint, Bayport,
Alameda Landing, Admiral’'s Cove, and Coast Guard Housing contained a thin layer of contamination
between the buried marshlands and the fill material (Tetra Tech 2000). This layer of centamination is
cemmonly known as the marsh crust, and investigations completed tc date have noted the presence of this
ccntaminated layer over a geographic area that exceeds 700 acres (see Figure 2.13).

This marsh crust contains elevated levels of petroleumn-related substances (e.g., high concentraticns of
SVCCs and total petroleum hydracarbans {Tetra Tech 2000)), which may pose an unacceptable human
health risk if excavated and brought to the surface. The marsh crust is located 4 to 15 feet below the existing
ground surface today (ERM 2009). The Remedial Action Plan/Record of Decision for the marsh crust
selected institutional controls as the remedy. These controls include environmental restrictions via deeds,



a Covenant to Restrict Use of Property, and the City’s Ordinance Number 2824 (Marsh Crust Ordinance).
The controls prohibit the excavation and disturbance of the marsh crust without proper control to prevent
potential adverse health and environmental consequences. Excavation requires a permit when proposed
below defined threshold depths, and the threshold depth is defined as a depth 5 feet shallower (i.e., above)
the actual depth at which marsh crust might be encountered (ERM 2008).
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Figure 2.13 Marsh Crust Map for Alameda Point

2.6 Contaminated Lands

Both the SWRCE and DTSC are responsible for overseeing the evaluation and cleanup of contaminated
lands, and both agencies maintain databases of contaminated lands that incluces the status of cleanup
efforts, remediation method(s) used for cleanup, contaminants present, and the past or current land use
that led to the contamination. DTSC also tracks potentially contaminated sites where further investigation
is required to assess if cleanup is needed.



The City of Alameda has multiple known contaminated sites under the jurisdiction of the SWRCB or DTSC,
including historic sites for which cleanup and monitoring activities have been completed” (see Figure 2.14
and Table 2.3}, The previous land uses that caused contamination are primarily industrial and
manufacturing operations, including former military land use. The contaminants found include VOCs,
benzene, lead, naphthalene and other polynuclear aromatic hydrocarbons (PAHs), and many others.

Although continued monitoring and reporting to the RWQCB for the Daoolittle Landfill (also known as Mourt
Trashmore) on Bay Farm Island is no longer required, it was included as a contaminated site since it
contains potential legacy contamination associated with trash disposal. The Pennzoil Company site and
Fox-Callins property are both on DSTC's watch list; however, current remediation efforts have been
completed under the jurisdiction of the of the RWQCB.

Additional contaminated sites, beyond those presented in Figure 2.14, are likely located within the City of
Alameda and in varicus stages of contamination identification or remediation due to Alameda’s industrial
and military past. For example, potential legacy contamination at the large Del Monte Property and its
historic 240,000 square foot warehouse built in 1927 was not investigated for this assessment. In addition,
many small contaminated sites are associated with specific groundwater monitoring wells; specific sites
with contamination levels that remain above human health benchmarks are discussed under Section 4.2.

The scope of this assessment was limited to readily available information, and additional investigations and
analysis are likely warranted to fully characterize all contaminated areas in the city. The CARP
recommended completing an assessment of the remediation timelines of contaminated sites (see Table 4-
23 in City of Alameda 2019), and this assessment is the most comprehensive first step taken to address
this recommendation.

“The DTSC database was reviewed 10 remave duplicate records and potertially contaminated sites where investigations have not
yel been completed ta determ e if cleanap is required. This assessmenl orly includes siles with known existing or previous
contarmination.



1. 1943-1965 Disposal Area 12. Target Parcel

2. West Beach Landfill and Wetlands 13, Retail Center

3. Operational Unit 2A 14, Pennzoil Company

4, Operational Unit 2B 15. Kem Mil Co

5. Operational Unit 5 16. Alameda Naval Operation Center
6. Alameda East Housing Area 17. 2100 Clement Avenue

7. Jean Sweeney Open Space Park 18, Dutra-Velodyne Property

8. Shinsei Gardens 19. Extra Space Storage

9. Stargell Commons 20. Fox-Collins Property

10. Cadence and Linear 21. Lincoln Avenue Housing
11, Symmetry 22. Dolittle Landfill

Figure 2.14 Ccntaminated Lands

The CARP identified environmental conditions that could influence how a contaminant responds to rising
groundwater levels, including how different contaminants respond to changes in groundwater elevation,
groundwater flow gradients, changes in geochemistry, and current land use (City of Alameda 2019). The
impact of rising groundwater levels on the contaminated lands will vary based on the remediaticn method(s)
used ancd the concentration of contaminants present. The most common remediation methods and
respective potential effects from rising groundwater are:

« Excavation and removal: Contaminated soll is excavated and disposed of at an appropriate facility
outside of Alameda. If all contaminated scil is successfully removed, rising groundwater levels would
not adversely affect the site with respect to contamination.

o In situ groundwater treatment: Substrates, compounds, or microorganisms are injected into the
ccentaminated soll and groundwater to break down the contaminant into non-toxic constituents. For
example, biosparging is an in-situ remediation method that uses indigenous microorganisms te
biodegrade organic constituents, such as chlcrinated sclvents or petroleum hydrocarbons, in a
saturated zone. A monitoring program Is required tc assess remediation success, such as when
the contaminant concentrations fall below a predefined threshold (typically a concentraticn that
would no longer harm public health or the environment). If this remediation approach is successful,
rising groundwater levels would nct adversely affect the site with respect to contamination.



o Capping: Capping involves placing a physical cover cver the contaminated land to prevent human
exposure from the mobilization of contaminants oy airborne dust, rainwater infiltration, or vaporizing
gas releases. The cap cften includes an impermeable concrete slab or clay cover, with gas
collection mechanisms depending on the contaminants present. Caps may include an additional
layer of soil and vegetative cover. Except for modern landfills®, contaminated lands are only capped
from above and not from below. As the groundwater table rises, contaminants could be mobilized.
As the groundwater table becomes emergent, the cap itself could crack, break apart, or be lifted,
increasing the potential for contaminant exposure.

o Institutional controls: Institutional controls are administrative and legal controls that help minimize
the potential for human exposure to contaminants. These controls can restrict allowable land uses
and construction or excavation activities. Institutional controls are rarely the sole remediation
method used. They may be used to protect the integrity of another remeciation method (e.g., a
cap), to limit human exposure until another remediation method is complete (e.q., excavation or in
situ treatment}, or to minimize human and environmental exposure if residual contamination remains
after cleanup efforts are complete. Contaminated lands with institutional controls generally require
long-term monitoring to verify the controls’ effectiveness at limiting exposure. Annual inspections
are typically required, along with a more detailed evaluation every five years. Contaminated lands
with institutional controls have the greatest risk of contaminant mobilization as the groundwater
table rises. The impact on public health and the environment depends on the contaminant type and
concentration. Consistent monitoring can help identify when and if the institutional controls require
modification or if additional remediation measures are needed.

Table 2.3 Contaminated Lands and Remediation Status
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! Modern landfills a-e well-eng neerec facilites designed to receive soecfic kincs of waste, and they are constructed with
sopnisticated protective liners designed to prevent leachate from reaching the surrounding scil and groundwates. The EPA
established federal standarcs for mun o oa sclid wasle landfills under Title 40 of the Code of t ederal Regulaticns, including locatior
sequirements, design standards, and envircnmental protection
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The following sections describe the known contaminated lands in Alameda, along with the type of
contaminants present and the remediation methods used.

2.6.1 Alameda Naval Air Station

The naval base located on the west end of Alameda operated from 1240 until it was officially closed in
1997, During its operation, industrial activities across the base resulted In soll and groundwater
contamination that continues to be addressed today. Contaminants include petroleum hydrocarbons,
metals, chlorinated solvents, semi-VOCs, and radiclogical isotopes. The U.S. Navy (Navy) Is required o
complete remediation activities under the oversight of the U.S. EPA, DTSC, and the San Francisco Regional
Water Quality Control Board (RWQCB) before land can be transferred to the City of Alameda for
development or alternate land uses (City of Alameda 2018). All four remediation methods have been used
on the naval base, with the specific methods used at each Incation varying based on the contaminant type,
concentrations, and the size of the site. The navy retains the responsibility for future cleanup and
remediation efforts for all lands that have been transferred to the City of Alameda. The following sites are
subareas of the Naval Air Station site that are recorded in the DTSC database®:

o 1943 — 1965 Disposal Area: The 1943 — 1965 disposal area was a former burn disposal site with
ash and other contaminants that were buried onsite. Remediation methods include soil excavation,
removal, and replacement with three feet of clean fill. The surface of the soil was seeded with
indigenous plants as an erosion control measure. A steel barrier containment system was placed
along several hundred feet of the shoreline. The barrier extends ten feet below mean sea level to
isolate and contain the residual contaminants. Annual monitoring of adjacent Bay waters and the
shallow groundwater layer are ongoing. If the residual contaminants below the scil cover are re-
monilized in the future, the Navy remains responsible for additional cleanup efferts (Naval Facilities
Engineering Command 2009, AMEC 2019). Institutional controls restrict the land use to open space
and recreation uses, prohibit soil disturbance or excavation below 2 feet, and prohibit the extraction
of groundwater.

» West Beach Landfill and Wetlands: West Beach landfil is a former 77-acre landfill with
approximately 33 acres of wetlands. This site served as a primary disposal area between 1956 and
1978, receiving approximately 1.6 million tons of waste (BRAC 2018). Remediation methods
included excavating contaminated soil from "hotspot” areas with measured radiation. This site is
within a proposed Nature Reserve to provide long-term protection of habitat for the federally-
endangered least tern and other wildlife (BRAC 2016). An animal intrusion barrier was placed below
1.5 feet of clean soil to discourage animals from burrowing on the site. The scil cover was
hydroseeded to establish native vegetation. Institutional controls restrict the land use to open space
and recreational uses, all land-disturbing activities are restricted, extraction of groundwater is
prohibited, and excavation of soil below 1.9 feet is strictly prohibited due to the presence of

* Addilional areas on the Alameda Nawval Air Station properly may {or may nol) Fave conlamination concentrations thal exceed
auman nealta benchmarks, nowever, anly tne sunareas recorded n the DTSC database were included in this assessment



radionuclides. Continued monitoring of potential contaminants in the shallow groundwater layer is
also required (NAVFAC 2017).

e Operational Unit 2A: This site once included a paint stripping facility, oil refinery, nazardous waste
storage, and a plane defueling area. Remediation efforts include in situ bioremediation which has
reduced the contamination plume size by a factor of four and contaminant concentrations by more
than 90 percent (BRAC 2016). Institutional controls require annual monitoring, prohibit the
domestic use of groundwater, and reguire that new residential construction include approved vapor
control systems to minimize human exposure to residual contamination in some areas (DTSC
2017). The re-development plan for this site includes potential residential, commercial, industrial,
and maritime land uses.

« Operational Unit 2B: This site included a fuel storage area, aircraft engine facility, engine test cell,
and a ship fitting and engine repair facility. Five "hotspots” had elevated levels of chlorinated VOCs,
and these areas were treated with in situ bioremediation. Soils contaminated with lead were
excavatec and removed. Scils contaminated with cebalt remain uncderneath an existing building.
The shallow groundwater layer was contaminated with petroleum. The most recent monitoring
shows a significant reduction in contaminant concentrations; however, it will likely take 25 to 30
years o reach the remediation goals for this site (US Navy 2015, NAVFAC 2018).

o Operational Unit 5: Historically, this site was usec for residential housing (i.e., naval barracks) and
cpen space known as Estuary Park. Estuary Park contains baseball and soccer fields, a sand
volleyball court, a playground, and a physical fitness course. This site is in the process of
redevelopment for residential use anc open space for park areas and recreation. Contaminated sail
was found at depths over 8 feet below the ground surface (BRAC 2016). Remediation included the
removal of four feet of soil in 2000 and replacement with clean sail in the vicinity of the playground
to address health risks to children. Additicnal soil was removed (to a depth of two feet) over a 2.8-
acre portion of the site. Institutional controls will remain, including land use restrictions, and
limitations on soil disturbance below a depth of four feet, as well as limitation on soil disturbance
due to the presence of the marsh crust (Ninyo & Mgore 2019).

2.6.2 Alameda Naval Air Station East Housing

The East Housing Area is an 87-acre property previously used for military housing’. Although no legacy
contaminants are known to be present, the site is underlain by the marsh crust (see Section 2.5). In July
2000, the Navy transferred this property to the city for residential land use, including the Bayport housing
develcpment. The only remediation methed used on this site are the institutional controls associated with
the marsh crust.

' The Navy identified toxic sites and organized them into Operational Unts based an the contaminants present and the histaric
and uses(s). Although some clear-up sites have a ternate names (e .g., Wesl Beach Landfill and Wel ands}), some sites retain only
their Operational Unit designations.



2.6.3 Jean Sweeney Open Space Park

The City of Alameda created a public open space park on this 25-acre parcel in 2018, Historically the site
included a railroad maintenance and storage facility operated by the Alameda Belt Line railrcad. The site
was purchased by the City in 2009. Site investigations found petroleum hydrocarbons and lead in localized
areas and in the shallow greundwater. PAHS were also found in low concentrations within the soil. In 2017,
450 cubic yards of soil contaminated with metals and hydrocarbons were excavated and transported off-
site for incineration. Lead-impacted soil (1,900 cubic yards) was consolidated and capped under a paved
bike trail within the park. Institutional controls remain in place, including restricting the land use to open
space and recreation, and continued groundwater monitoring {(SLR 2018a, 2018b).

2.6.4 Fleet and Industrial Supply Center and Alameda Navy Supply Center Annex (FISCA)

The approximately 146-acre FISCA site was an airport in the 1930s. Contamination occurred when
sediments were dredged from the adjacent Baylands and used 1o fill in the marshlands to create more
developable land. The dredged sediments contained PAHSs, a residual from the former aircraft operations.
This site was later converted to a military warehouse facility and scrap yard. Multiple remediation methods
were used, including the excavation and removal of 17,900 cubic yards of soil contaminated with
polychlorinated biphenyls and cadmium. As cleanup efforts were completed, portions of the site were
transferred fo the City for redevelopment as Alameda Landing. Insfitutional controls include annual
monitoring to confirm that residual contaminated soll and groundwater remain contained onsite and do not
mobilize or expand into uncontaminated areas (BRAC 2016). The final Completion of Corrective Action™
determination is scheduled for 2021 (DTSC 2019b). The following sites are subareas of the FISCA site:

o Shinsei Gardens: A 2.5-acre housing development completed in 2009. The development required
a sub-grade vapor collection zone, multi-layered vapor seal blanketing below all building
foundations, and passive venting systems to direct any soil vapor to the atmosphere to reduce the
potential for human exposure. Institutional controls remain in place (in the form cf an oversight plan)
and include annual inspections.

« Stargell Commons: An approximately one-acre site located between Betle Street, Willie Stargell
Avenue, and Fifth Street. Four feet of clean fill was placed over the site, and the development
construction was completed in May 2017 in compliance with all land use regulations (a form of
institutional controls) including restrictions on disturbance or excavation below the first four feet of
soll (e.g., marsh crust is present at this site, see Section 2.5; ENGEO 2015). Vapcr mitigation
barriers were installed below the slab foundations because a portion of the development overlies
the benzene and naphthalene groundwater plume (Barse 2019).

e Cadence and Linear: This 18-acre residential development with 255 homes is underlain by a
benzene and naphthalene contaminated groundwater plume. Plume remediation remains the
responsibility of the Navy. Four feet of sgil were excavated, removed, and replaced with clean fill in

" Ihe I edera Environmental Proleciion Agency Camplesian of Corrective Aclion includes two milestones: 1ne a:lainment of

corrective action performance standards, both wath orwitnout controls, and the final completion of the corrective action process.



compliance with all land use covenants. The 2008 transfer of land from the Navy to the City for
redevelopment did not require the installation of vapor mitigation systems below the structures.
However, institutional controls required annual monitoring and inspections. In 2019, soil sampling
found contaminated soil with concentraticns exceeding human health benchmarks remaining
onsite. A Remedial Action Completion Report that details how the remaining contamination was
addressed is scheduled to be submitted to DTSC in March 2020, a final Land Use Restriction
Determination is scheduled for May 2020. The current schedule includes receiving Completion of
Corrective Action in late 2020 or early 2021. The need for continued institutional controls will be
assessed as part of the completion process.

o Symmetry at Alameda Landing: This 4.2-acre development is located at Mitchell Avenue and Diller
Street. Portions of this site are also associated with the Alameda Landing Waterfront and are
currently under development. The Remedial Action Completion Report is scheduled to be submitted
to DTSC in March 2020, with Completion of Corrective Action anticipated in June 2020. Details of
the remediation methods used at this residential site were not readily found during the review of
DTSC materials.

« Target Parcel: The Target Parcel is a 10.3-acre site within the Alameda Landing redevelopment
area. To prevent exposure from VOCs in the soil, a barrier cap was installed in accordance with the
2008 Remedial Action Plan. Remediation is considered complete, and institutional controls remain
in place, including annual monitoring and inspections, land use restrictions, restrictions on any soil
disturbance, and monitoring of the concrete cap.

+ Retail Center: The Retail Center is a mixed-use commercial development on Fifth street with
businesses and grocery stores. Remediation methods included the removal of 19 cubic yards of
contaminated socil. To prevent human exposure to potential contaminants, all native soils are
required to be covered with buildings, pavement, or landscaping. Institutional controls include
annual menitoring and reporting to DTSC, and land use restrictions that prevent the construction
of residential housing, hospitals, or schools.

2.6.5 Pennzoll Company

The Pennzoll Quaker State Company has owned and operated this 4.1-acre site since 1951. The site
includes a tank farm with 29 il storage tanks and 48 above-ground bulk storage tanks, a blending and
packaging warehouse, and truck loading and maintenance areas. Hazardous wastes generated at the
facility include automatic transmission fluid, waste oil/water mixtures, and waste oil with heptane. The
automatic transmission fluid and waste oil’'water mixture are temporarily stored in a 2,200-gallon tank and
1,000-gallon sump, respectively, prior to pick-up and proper disposal by a licensed hazardous waste hauler.
DTSC investigated the site in 1880, 1986, and 1995. The investigations recommended keeping the site in
the DTSC database as an active potentially contaminated site; however, large-scale remediation may not
be pcssible until the Pennzoll Quaker State Company ceases operations at this facility (DTSC 2019¢).

The 48 above-ground tanks have a combined capacity of 3,045,758 gallons. Contaminated soil was
discovered by the RWQCB and regular groundwater monitoring began in 1995, The RWQCE issued site
cleanup regquirements in 1998 (Order No. 98-121). Additional contaminated soil was discovered in 2002,



prompting contaminated soil removal. However, some contaminated soil was left under aboveground
storage tanks to maintain their structural integrity. Contamination at this facility is also attributed to former
underground storage tanks at adjacent properties. Groundwater monitoring is ongoing at this site.

2.6.6 Kem Ml Company

This site was a U.S. Naval Reserve Shipyard and from 1967 to 1986, the site included a photochemical
machine shop. In 1988, the County of Alameda Health Care Services Agency issued a Notice of Violation
for the site, citing several violations of the California Hezlth and Safety Code, and Title 22 of the California
Code of Regulaticns. 1988 soil sampling identified elevated levels of cyanide, arsenic, and chromium
beneath the machine shop. Remediation methods include the excavation of 28 cubic yards of contaminated
soil. Fellowing soll excavation beneath the structure, latex enamel paint was applied to the concrete
surfaces to prevent contamination from leaching out of the concrete. The last record from DTSC was in
1991 and the need for additional remediation is unknown (CTSC 261Sd).

2.6.7 Alameda Naval Operational Support Center

This site, formerly known as the Naval and Marine Corps Reserve Center, was fillec as part of the Oakland
Inner Harbor construction in 1919, Graving docks (i.e., an excavated shore dry dock for the repair and
maintenance of ships) were constructed to support wartime purposes in 1942. Dredge material was placed
between the graving docks to create embankments for access roadways. Hazardcus constituents found in
the groundwater and soils include gasoline, diesel, lead, and other metals. Remediation methods included
removal of underground storage tanks and soil excavaticn, removal, and replacement with clean fill.
Although remediation is complete, residual petroleum soil contamination remains deeper than 13.5 feet
below the ground surface. Long-term institutional controls are in place, including land use restrictions
(BECHTEL 2005a, 20050, DTSC 2013).

2.6.8 2100 Clement Avenue

This site is adjacent to the Alameda Naval Operational Support Center. Remediation methods include soil
excavation in areas where VOCs or soil vapor could pose a vapor intrusion risk to future residents. Previous
military buildings were also demolished. DTSC determined that no further action is required (Stantec 2016),
and a 2.8-acre residential development was completed in 2018.

2.6.9 Former J. H. Baxter Facility

From 1924 to 1969 this site contained a wood treatment facility that treated wood with coal tar derived
creosote and fuel oil. The site also included a 6,000-gallon underground gasoline storage tank and a
storage area for marine construction and dredging equipment. In 2003, a dark tarry substance was
observed emanating from beneath a driveway in the north-eastern section of the site. Soil samples revealed
the presence cf varicus hazardous contaminants that exceeded DTSC regulatery screening levels. Three
subareas of this site are in the process of remediation:

o Dutra-Velodyne Property (2199 Clement Avenue): Soll testing and groundwater sampling at this
site found contaminants consistently above regulatory benchmarks; redevelopment cannot occur



until all remediation is complete {Bureau Veritas North America 2009). A Removal Action Workplan
is scheduled to be submitted to DTSC in April 2020. Ongoing groundwater monitoring, and
monitoring of soil gas and vapor intrusion, will be required as part of the remeadiation efforts,

» Extra Space Storage (2189 Clement Avenue): In 2008, a limited soil excavation {approximately 15
x 15 feet square, with depths ranging from 1 to 4 feet below the ground) was completed and an
underground storage tank was removed (ARCADIS 2010). A Removal Action Workplan is
scheduled to be submitted to DTSC in January 2020. A public notice for intended cleanup activities
was scheduled for November 2019,

o Fox-Collins Property (2201, 2229 Clement Avenue): In 2013, 8,500 cubic yards of contaminated
soll were excavated. An acditional 200 cubic yards were excavated and removed in 2015. Once
remediation is complete, this site could be redeveloped for residential housing and open space if
human health impacts can be managed. Redevelooment will likely require the installation of a
permeable reactive barrier, soil isolation and capping, and installation of vapor mitigation systems
for residential housing {Sequoia Environmental Coporation 2010).

2.6.10 Lincoln Avenue Housing

This approximately 0.5-acre site was receveloped to support an 18-unit afferdable housing unit for adults
with disabilities. Approximately 1,150 cubic yards of contaminated scil was removed and replaced with
clean fill to depths of 2 to 4 feet below the ground surface. As of 2013, all remediation actions were complete
and no land use restrictions were imposed (SLR 2013).

2.6.11 Doolittle Landfill

This former landfill was operated as a disposal site for municipal refuse from 1953 until its closure in 1978
(Harding-Lawson Associates 1979, RWQCE 1993). This landfill was not designed using today's standards
for landfill siting, design, and operaticns, and was closec shortly after the Resource Conservation and
Recovery Act was enacted in 1976 to govern the disposal of solid waste, and before the EPA established
feceral standards for municipal solid waste lancfills under Title 40 of the Code of Federal Regulations. The
approximately 40-acre site ™ is directly adjacent to San Leandro Bay on Bay Farm Island. The layer
underneath the landfill is 25 to 35 feet thick and comprised primarily of Bay mud, underlain by stiff clays
(Harding-Lawson Associates 1979). The shoreside barrier is a 10 to 20 ft wide levee with erosion control
measures consisting of concrete riprap, soil, and inert waste building materials. The closure plan notes that
a minimum 1-foct layer of clay was placed on top of the compacted refuse, and the clay layer was further
ccmpacted to create an "impermeable” layer (Harding-Lawson Associates 1979). On top of this
impermeable layer, two additional feet of soils suitable for landscape development were placed {Harding-
Lawson Associates 1879). These measures sufficed as a cap to seal in the refuse at the time of landfill
closure. Levee repairs were completed in 1979 to eliminate subsurface flows between the landfill and the
Bay in sections of the levee that were found to be porous (Harding-Lawson Associates 1979).

I The acreage of the Doolittle Landfill varies between 40 and 44 feet throughout the reports that were reviewed.



The City of Alameda performed semi-annual groundwater monitoring until 2017 with consistently low or
non-detectable concentrations of VOCs and inorganic contaminants. Continued groundwater monitoring
and reporting to the RWQCB is ne longer required. Monitoring has shown that leachate containing VOCs
or metals have not infiltrated below or off the site into adjacent soils or surface waters (AMEC 2012}, The
city is currently investigating re-development plans, including using the site for a solar project with Alameda
Municipal Power. Additional recapping or other measures may be required fo convert the landfill for
alternative land uses.

It has been noted that the Corica Golf Course was constructed on top of an old landfill site and groundwater
monitoring has occurred guarterly since approximately 2013, At the time this groundwater assessment was
completed, records of the old landfill and the respective groundwater monitoring data was not obtained.
The Corica Golf Course has also changed substantially in recent years as fill has been imported and the
site has been raised, re-graded, and improved. Re-evaluation of the golf course and any old landfill material
underlying the site is recommended as a next step in Section 6.7.

3 Existing Condition Mapping

This section presents the methodology for creating the shallow groundwater surface for existing conditions,
and for mapping the presence of contaminants within the shallow groundwater layer based on the RWQCE
monitoring data presented in Section 2.

3.1 Shallow Groundwater Surface

To understand how the shallow groundwater surface responds 1o sea level rise, the existing shallow
groundwater surface must first be characterized. The study builds upon a regional groundwater mapping
effort led by the University of California at Berkeley in collaboration with Silvestrum Climate Associates
(Plane et al. 2017, 2019},

3.1.1 Regional Mapping

A San Francisco Bay Area-wide map of the shallow groundwater layer was first developed by Plane et al
(2017, 2019} using the SWRCB GAMA data. The shallow groundwater layer was mapped within 1 mile of
the Bay shoreline. The well data was filtered to use measurements collectad between 2000 and 2016 (i.e.,
focusing on the most recent epoch) for wells with depths to water less than 21 feet (i.e., to capture the
shallow groundwater layer). Wells with negative depths to water were removed (i.e., wells with a depth to
water above the ground surface are associated with artesian wells). From this filtered data set, the minimum
depth to water measurement for each well was exiracted. Selecting the minimum depth to water
measurement is a proxy for the highest observed groundwater surface elevation, which typically occurs
during wet winters in late winter and early spring. The depth to water measuremeants were translated to the



NAVDS88 ' topographic datum using a digital elevation model developed by the USGS using LIDAR * data
collected in 2010 and 2011(OPC 2010).

To connect the shallow groundwater surface with the Bay, tidal data from the San Francisco Bay Extreme
Tide and Tidal Datum Study by the Federal Emergency Management Agency (FEMA) was used (May et al.
2016). This effort provides tidal datum information at over 900 points along the complex Bay shoreline. In
areas with limited moenitoring well information directly near the shoreling, this data helped approximate the
natural slope of the shallow groundwater surface towards the Bay. The tides within the Bay rise and fall
twice per day in a semi-diurnal cycle, and the shallow groundwater surface was estimated to connect to
the Bay approximately 1-foot above mean tide level because freshwater usually lies above the mean tide
line {Mgoss 2016).

Using a multi-quadratic radial basis interpolation technique in ArcGIS ™, the well water level elevations and
FEMA tide points were transformed into a regional groundwater surface layer. Areas farther than (.62 miles
(1 km) from a known well location were not mapped. The response of the regional groundwater surface to
3.28 feet (1 meter} of sea level rise was also evaluated. This initial groundwater surface layer shows how
high the shallow groundwater table can be in Bay Area coastal communities, providing a first look at areas
where sea level rise adaptation efforts must consider rising groundwaler,

The regional mapping also highlights areas where additional, finer-scale analysis is necessary to better
understand the shallow groundwater layer. In some areas, the regional mapping shows that the existing
groundwater surface is above the ground today; however, many of these areas do not currently have
emergent groundwater concemns. In these areas, the local topography may constrain groundwater flow,
and/or additional data is needed to refine the surface information due to sparse well data. Figure 3.1
presents the initial regional shallow groundwater surface for the City of Alameda and the surrounding areas.

" The North American Vertical Datum of 1988 (NAVDS8) is the vertical cantrol datum estaolished in 1991 oy the minimum-
constraint adjusiment of the Canadian-Mexican-United Stales leveling observations.

" Light Detection and Ranging (LIDAR)Y is a surveving method that measures distarce to a target by illuminasing the ground witn
aser light and measuring Lhe ref ected lighl with a sensor. Differences in laser return times and wavelenglhs can then be used to
make dig tal 3 T representations of the ground surtace.

 ArcGIS s a geographic information systern tor working with maps and geographic inforrmzation



Source: Plane et al. 2017, 2018
Figure 3.1 Regional Shallow Groundwater Mapping

212 City of Alameda Mapping

To develop a mere refined assessment of the existing shallow groundwater surface, additional analysis of
the RWQCB GCAMA data was completed. The well data was subsampled to only select wells with
measuremeants collected during wet winters (generally December thru May) between 2000 and 2018.
Although this subsampling reduces the number of wells available for interpolation, it removes potential bias
from wells that were only sampled during the dry summer seasons, and wells with short-term data collection
that did not include a wet winter. In areas with well clusters {i.e., areas with five or more wells closely spaced
together) the well data was carefully reviewed and in select areas only the wells with the highest
groundwater surface were retained {i.e., wells that were sampled shortly after large precipitation events).
Between 2000 and 2018, California experienced more drought years than wet years, based on the National
Oceanic and Atmospheric Administration’s Palmer Drought Severity Index (PDSI), with the four-year
drought occurring between 2011 — 2015 estimated as the worst drought in over a century (CADWR 2015).

The soil boring data was also filtered to select only soil boring logs collected post 2000 during wet winters
(see Section 2.2). The soil boring logs were carefully reviewed (o assess if the depth to water, noted in the
geotechnical reports, had reachec an eguilibrium elevaticn. The soll boring data was used to provide
groundwater elevaticn information for areas with sparse well data.



Similar to the regional approach, the refined approach also incorporates tide level elevations along the
shoreline from the FEMA study {May et al, 2016). In areas where significant grade changes {e.g., hills)
occurred between inland monitoring wells and the Bay shoreline, breaklines ® were used to constrain the
groundwater with the topography. Figure 3.2 presents the wet winter season well points, FEMA tide points,
and the grade break points that were used to develop the existing shallow groundwater surface for the City
of Alameda and the surrounding areas. Figure 3.3 presents the final existing shallow groundwater surface
layer.

Additional Geotracker Wells

City of Alameda Geotracker Wells

FEMA Tidal Daturm

Grade Break

Figure 3.2 Well Points, Tide Points, and Grade Break Points

' Breaklines are imaginary lines created from a sudden increase or decrease in the ground sur‘ace elevation (e.qg., at the base or
crest of a h ). Break nes are critical for creal 1g an accurate sarface model. Breaklines constrain the interpo ation, areventing
aterpolation across the breakline to better represent grade changes.
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Figure 3.3 Existing Shallow Groundwater Surface

2.1.3 Compariscn

Figure 3.4 presents a comparison tetween the regional shallow groundwater mapping and the more refined
mapping prepared for the City of Alameda. Initially, the regional mapping showed large areas of the city
with the existing shallow groundwater layer at (or above) the existing ground surface. The updated mapping
produced a surface that is generally lower {i.e., larger depth to water values) than the regional surface: it is
representative of ground-truthed depth to water values based on soil boring data and on observations of
emergent groundwater made during the wet rainy season over the 2018 — 2018 winter.

Both the regional mapping and the updated mapping relied on USGS LIDAR data collected in 2010 and
2011 (OPC 2010). The updated mapping also relied on a digital elevation model (DEM) (built from the 2010
LIDAR) that was updated through an extensive stakeholder effort as part of the Adapting to Rising Tides
program {Vandever et al. 2017). However, some areas within the City of Alameda have had grade changes
due to recent construction and development efforts, and these grade changes are not yet accounted for in
the LIDAR data or DEM. Areas with known changes include the Chuck Corica Gelf Course on Bay Farm
Island {l.e., significant fill was brought in post 2011 to raise the grades within the golf course) and areas on
the West End near Alameda Point where new development has occurred and additional development is in
progress.



Negative Value = Regional GW closer to surface
Positive Value = City of Alameda GW closer to surface

Figure 3.4 Comparison between Regional Mapping and City of Alameda Mapping

3.2 Grouncwater Contaminants

For each contaminant in Table 2.2, the distribution within the City of Alameda was analyzed. During the
years 2000 - 2015 many contaminants measured were present in high concentrations (i.e., well above
human health benchmarks); however, between 2015 and 2019 the values were generally lower (see
Appendix A). This difference could be because of the City’s cleanup efforts, discontinuation of chemicals
used, breakdown of the legacy contaminants in the groundwater and soils, or the movement of the
contaminants toward or into the Bay in the direction of the groundwater flow. To represent current
centamination levels, eight contaminants (i.e., ircn, benzene, MTBE, TBA, toluene, TCE, PERC/PCE, and
manganese} with 2015 — 2019 average concentrations above human health benchmarks were mapped
(see Figure 3.5 threough Figure 3.12). Additional details are presented in Appendix A and Section 2.5. The
three contaminants no longer monitored {e.g., arsenic, chromium, and lead) were not mapped.

Unlike the creation of the groundwater surface, a “contamination surface” was not created. Instead, the
average concentrations were mapped at the well location where they were measured. Not all contaminants
were measured at each well. Appencdix A includes tables for each contaminant, including information for
each well where the contaminant was measured, the numper of measurements taken, the historic high
measurement and the date it was recorded, the historic average measurement (2000 - 2019), and the
current average (2015 - 2019).



0 - 300 pg/L

300 - 1,000 pg/L
1,000 - 10,000 pg/L
10,000 - 50,000 pg/L
>50,000 pg/L

Figure 3.5 Current Period (2015 — 2019) Average Iron Concentration




0-1pg/L
1-100 pg/L

100 - 500 pg/L
500 - 1,000 pg/L
> 1,000 pg/L

Figure 3.6 Current Period (2015 — 2019) Average Benzene Concentration




0-13 ug/L

13 -100 pg/L

100 - 1,000 pg/L
1,000 - 10,000 pg/L
>10,000 pg/L

Figure 3.7 Current Period (2015 — 2019) Average Methyl-Tert-Butyl Alcohol (MTBE) Concentratior‘
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Figure 3.9 Current Period (2015 — 2019) Average Toluene Concentration
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Figure 3.12 Current Period (2015 — 2019) Average Manganese Concentration




4 Future Condition Mapping and Analysis

As the shallow groundwater table rises, contaminants that are in the groundwater, trapped in the soll, or
buried in historic fill sites, can mobilize and rise to the surface. Although some contaminants may break
down when exposed to air or have short-term exposure impacts, some can be distributed in shallow
flcodwaters and volatized into the air. The health effects from expcsure fo these contaminants could ke
hazardous to human health, particularly to seniors, small children, or pecple with chronic health conditions
(Naidu et al. 2016). VOCs could also accumulate in subterranean structures such as basements. There is
evidence of groundwater exposure in these structures, as many basements in Alameda already have sump
pumps. Basements that have been converted to living spaces will need tc monitor the potential for
contaminated floodwaters and VOCs, particularly near areas with known VOC groundwater contamination.
Exposure to trace elements, metals, and other centaminants can also be found in playgrounds, parks,
picnic areas, and home backyards (Guney et al. 2010).

Understanding when and where shallow groundwater could become emergent owver time, and what
contaminants could be present, is important for developing plans to mitigate and reduce potential health
risks. This section presents the methodology for creating the future condition shallow groundwater surface
layer, and for identifying potential areas of concern related to groundwater contamination and current and
former DTSC sites.

4.1 Future Shallow Groundwater Surface

In “flux-controlled” systems, where the rate of grounawater discharge is constant as sea level rises, sea
level rise causes landward migration of the saltwater toe, otherwise known as saltwater intrusion (Werner
and Simmons 2009, Chesnaux 2016). This saltwater intrusion causes the overlying fresh groundwater layer
torise (Chang et al. 2011). Therefore, sea level rise causes an increase in the height of the water table, or
a decrease in the measured or modeled depth to water (Nuttle and Portnoy 1982, Masterson and
Garabedian 2007, Chang et al. 2011, Michael et al. 2013, Rotzoll and Fletcher 2013, Chesnaux 2016,
Hoover et al. 2017).

The rate of rise in the groundwater surface in response to sea level rise depends on many factors, including
the tidal range, salinity, aquifer geology, soil characteristics, coastline change, shore slope, surface
permeabllity, and precipitation (Rotzoll and Fletcher 2013, Chesnaux 2016, Hoover et al. 2017). The
relationship between sea level rise and water table rise is unlikely to be exactly linear, especially near
tributaries, streams, and rivers (Nuttle and Portnoy 1892, Masterson and Garabedian 2007). However, as
a conservative approximation, a 1:1 ccrrelation between sea level rise and water table rise can be assumed
within the study area {Nuttle and Portnoy 1992). This approximation is only applicable in the zone where
sea level and tidal fluctuations have an influence on the shallow groundwater aquifer; therefore, this study
focuses only on the nearshore areas within approximately five kilemeters of the shoreline (Rotzoll and
Fletcher 2013). This relationship can e improved in the future, with additional analysis after the release of
the United States Geological Survey's shallow groundwater modeling for the state of California, expected
in 2020.



The existing shallow groundwater surface was modified to account for sea level rise using seven of the ten
sea level rise scenarios mapped as part of the Adapting tc Rising Tides program: 127, 24", 36", 48", 527,
66", and 108" of sea level rise (Vandever et al. 2017). Not all ten sea level rise scenarios were considered,
because the Adapting to Rising Tides inundation mapping uses a “One Map, Many Futures” approach tc
showcase a range of sea level rise and storm surge scenarios.

For the purposes of this study, only the response of the shallow
The shallow groundwater layer to sea level rise is of concern. As the response of
groundwa fer surface the shallow groundwater layer to storm surge scenarios would likely be
limited and tempaorary, the range of 12" {0 66" of sea level rise is within
the bounds of the most recent sea level rise studies and State guidance
(NRC 2012, Griggs et al. 2017, CCC 2018). The 108" scenario was
wet winters and the mapped as it is the closest surrogate sea level rise scenario for the H++
dry suUmMmmer season. scenario {i.e., 122" of sea level rise) presented in the State Sea Level

Rise Policy Guidance (CCC 2018). The H++ scenario is an extreme

scenario that represents a future scenario with rapid Antarctic ice sheet
mass loss, under the premise that the physics governing ice sheet mass loss will change after mid-century
due to overall warmer global temperatures (Griggs et al. 2017, CCC 2018). The H++ scenaricis, at present,
highly uncertain and is a topic of ongoing scientific research.

can rise and fall by five
feet or more beltween

Figure 4.1 presents the existing (i.e., present day) shallow groundwater surface as it can occcur during wet
winters, As shown in Figure 2.3, the shallow groundwater surface can rise and fall by five feet or more
between wet winters and the dry summer season (i.e., heavy rainfall can result in a significant rise in the
shallow groundwater layer). For the future condition groundwater mapping, only the areas where the
groundwater could become emergent under each sea level rise scenario was mapped (see Figure 4.2
through Figure 4.7). The future condition groundwater mapping represents a wel winter scenario, as
groundwater flooding is likely to occur first during wet winters, exacerbating flooding and stormwater
drainage, and maximizing the potential distribution of contaminants. As the shallow groundwater surface
rises, the saturated soils and water can also damage the surrouncing infrastructure (e.g. buried pipes or
building foundations) and increase the liguefaction risk in the event

of an earthquake (Quilter et al. 2015, Risken et al. 2015). Groundwater flooding

Figure 4.8 and Figure 4.9 present the emergent groundwater s /,"/{e/y to occur first
flooding along with the sea level rise inundation that could also occur
for 36” and 66" of sea level rise, respectively. Both scenarios result
in a greater amount of flooded area when both emergent
groundwater and sea level rise are considered. In the near term, and stormwater
emergent groundwater flooding would occur sporadically during wet drainage, and
winters. This hazard could ccour with higher freguency and longer
durations as the sea level rises and extreme storms become more
intense.

during wet winters,
exacerbating flooding

maximizing the
potential distribution of
contaminants.
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Figure 4.1 Existing Shallow Groundwater Surface




Figure 4.2 Emergent Groundwater with 12" of Sea Level Rise




Figure 4.3 Emergent Groundwater with 24" of Sea Level Rise




Figure 4.4 Emergent Groundwater with 36" of Sea Level Rise




Figure 4.5 Emergent Groundwater with 48" of Sea Level Rise




Figure 4.6 Emergent Groundwater with 66" of Sea Level Rise




Figure 4.7 Emergent Groundwater with 108" of Sea Level Rise




Figure 4.8 Emergent Groundwater and Sea Level Rise Inundation (36" of Sea Level Rise)
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4.2 Groundwater Areas of Potential Concern

As the groundwater tahle rises, contaminants within the shallow groundwater will rise closer to the ground
surface and may become emergent. The potential for centaminants to become emergent was assessed for
the groundwater contaminants monitored at the wells in the SWRCEB GAMA database (as discussed in
Section 2.3 and shown in Table 2.2). Each monitoring well was evaluated individually to identify which well
locations have had contaminant concentrations that exceed human health benchmarks within the past 5
years (i.e., between 2015 and 2019). The contaminant concentration at the time of groundwater
emergency was estimated considering the most recent concentration, the previous concentration trend,
the sea level rise scenario when groundwater becomes emergent at the well location, and an extrapolated
future concentration if sufficient monitoring data was available for this estimation. Only wells with
contaminant concentrations between 2015 and 2019 above human health benchmarks were included in
this assessment.

« Concentration A: Using a conservative approach, the contaminant concentration when the
groundwater first becomes emergent is assumed to be equal to the most recent measured
concentration (i.e., no contaminant remediation or degradation is considered)}. This represents a
reasonable upper bound estimate of the future contaminant concentration. The Recent
Concentration (A) for wells with contaminants above human health benchmarks is presented in
Tahle 4.1 thru Table 4.6.

+ Concentration B: Using an aliernative approach, the contaminant concentration is assumed to
change over time hased on the trend abserved between 2000 and 2019. For example, a declining
trend may be indicative of remediation efforts to date, natural degracation, and/or potential
groundwater flow away from the well location. A "best fit” exponential degradation curve was fit to
the observed contaminant concentration trend and projected forward to 2100. The Future
Concentration presented in Table 4.1 thru Table 4.6 is also based on the timing of when the
groundwater is likely to become emergent at each well'". If insufficient well observations are
avallable to fit an exponential degradation curve, the Future Concentration is assumed to be equal
to the Recent Concentration.

For example, Table 4.1 shows that benzene concentrations of 13,000 pg/l were measured on
2/6/2008, and 2,300 pg/l were measured on 3/15/19 (many additional measurements occurred
between this 12-year peried to establish a trend). Groundwater could become emergent at this
location with 12 inches of sea level rise, which is likely to occur before 2050, and potentially as early
as 2035-2040 %, Extrapolating the declining trend between 2008 and 2019 out to 2040 leads to a

' Sea cvel risc is assumcd to assumed to track with the upper cad probability (1-in-200 chance) associated with the RCP 8.5
scenario oresented in Rising Seas (Griggs et al. 201 7)) which was adopied by tne State of California as best available science. RCP
8.5 1-in-200 chance s approoriale when cons cering the polential for high risk 1o public health and safety.

" Based on tne Slate of California Sea Level Rise Policy Guidance, 12 0 24 inches of sea level rise is projecled to accur by 20050
(CCC 2018)



potential future concentration of 1,800 ug/l for benzene when the groundwater first becomes
emergent.

The following sections provide a summary of the contamination cencentrations present in the SWRCB
GAMA data for well locations where existing contamination concentrations are above human health
benchmarks and the shallow groundwater table is expected to become emergent before 2100. Each
location has an associated table with the potential range in future concentrations (Concentrations A and B)
presented for each contaminant.

Figure 4.10 to Figure 4.17 present potential locations of concern where emergent groundwater may contain
contamination. These figures are independent of the concentration values presented in Table 4.1 and Table
4.6, Fach well location is colored based on the sea level rise scenario when the shallow groundwater layer
could first become emergent (e.q., well lccations colored red could experience emergent groundwater with
12 inches of sea level rise, whereas a well location colored purple would not experience emergent
groundwater until 66 inches of sea level rise). The size of the dot represents the urgency — the larger the
dot, the sooner the greundwater at that location may become emergent {e.qg., the red dot showing
groundwater emergent at 12 inches of sea level rise is also the biggest). Differentiating the dots based an
both color and size was also necessary due to the close preximity of many of the well locaticns to each
other.

For example, Figure 4.10 presents four well locations with benzene concentraticns that currently exceed
human health benchmarks. Two locations in Cakland near Bay Farm islanc have benzene concentrations
that exceeding hurman health benchmarks with 12 inches of sea level rise (i.e., the two locations have large
red dots). One location on the Oakland side of the High Street bridge has high benzene concentrations that
could become emergent with 24 inches of sea level rise (i.e., smaller orange dct), and one location within
the City of Alameda that could become emergent with 66 inches of sea level rise (i.e., smallest purple dot).

The secticns below describe the locations where the monitoring wells are located, the historic land use and
reason for the presence of contamination, and the remediation activities that have taken place (if available).
All information presented in this section is publicly available on the SWRCB GeoTracker Groundwater
Information System website.

1.2.1 Gibbons Drive, Fernside Boulevard. and High Street

A former commercial petroleum fueling facility was once located near the intersection of Gibbons Drive,
Fernside Boulevard, and High Street near the High Street Bridge. The facility began cperations in 1930 and
was demolished in 1986. An unauthorized release of contamination was reported during the demclition
following the removal of five underground storage tanks {two with waste oil and three with gascline). A
single-family residence was constructed on the site in 1989,

Environmental monitoring began in 1986 and has continued to the present with ten groundwater monitoring
wells. Several rounds of soil sampling have occurred, and soil vapor and indoor air pollution were monitored

' hitps:dgamagroundwater waterboa-ds ca govigamasgamamap/oub o/Default asp



at the single-family residence in 2018. Contaminants of concern at this location include benzene, diesel,
gasoline, lead, methane, other petroleum, toluene, xylene, ethylbenzene, and naphthalene {only the bolded
centaminants are assessed in this report, the other contaminants of concern at this lccation are noted for
information only). Multiple remediation actions have been implemented, including aeration of the sail,
groundwater pump and treat, oxygen injections, hydrogen peroxide injections, and groundwater batch
extractions. Additional corrective acticns are warranted and are presented in a Corrective Action Plan
dated August 19, 2019, including the installation of vapor mitigation measures for the single-famnily
residence.

Table 4.1 presents the maximum measured congentrations, most recent measured concentrations, and
the projected future concentration of the contaminants with 12 inches of sea level rise. Toluene is likely tc
be below the human health benchmark {1.e., both Concentration A and B are below this benchmark), while
benzene is anticipated to remain above the human health benchmark {i.e., both Concentration A and B
remain above this benchmark). The depth to the groundwater table varies between 0.5 feet and 6 feet
below the ground surface, and emergent groundwater first occurs at this location with 12 inches of sea
level rise. Benzene is the contaminant that is most likely to remain above the human health benchmark
based on current trends. However, remediation efforts are continuing and may become maore effective.

Table 4.1 Contaminant Concentrations at Gibbons Drive, Fernside Boulevard, and High Street

Benchmark Maximum Concentration Concentration
Contaminant Concentration Concentration Date A Date B
(kg (Hg/) (kg at 12" SLR
Benzene 1 13,000 2/6/2008 2,300 3/15/2019 1,800
Toluene 150 5,300 11/27/2001 60 3/15/2019 10

! Toluene concentrations have fluctuated up and down significantly since 2012, but have generally stayed
below 1000 {ug/)

4.2.2 Clemenl Avenue and Chastnul Street

This location is currently occupied by the Next Level Softball and Baseball Academy. TCE anc PERC/PCE
were detected in soil vapor and groundwater at this location, and a phytoremediation project was
implemented in June 2005. Groundwater monitoring has continued to assess the effectiveness of the
phytoremediation project. The historic use that led to this contamination is not listed on the GeoTracker
website; however, the responsible party is listed as the Cargill Salt Company and the investigation began
in 1993.

Table 4.2 presents the maximum measured concentrations, the most recent measured concentrations
{(Concentration A}, and the projected future concentration (Concentration B) of the contaminants with 12
inches of sea level rise. For PERC/PCE, both Concentration A and B are above the human health
benchmark, suggesting additional remediation may be necessary. For TCE, Concentration A is above the
benchmark, while Concentration B is just below the benchmark. The depth to groundwater at this Iccation
varies between approximately 1 foot and 7.5 feet, and emergent groundwater first occurs at this location



with 12 inches of sea level rise. Both PERC/PCE and TCE are declining with the most significant decline
occurring for PERC/PCE. Remediation efforts are still in progress at this location; therefore, it is possible
that the “best fit” trend approach for estimating the future Concentration B may underestimate the
effectiveness potential for continued remediation success.

Table 4.2 Contaminant Concentrations at Clement Avenue and Chestnut Street

Benchmark Maximum Concentration Concentration
Contaminant Concentration Concentration Date A Date B
(kg (Hg/) (Hgh) at 12" SLR
PERC/PCE 5 7,700 3/3/2005 24 2128/2019 12
TCE 5 81 3/3/2005 8.4 2128/2019 4.2

4.2.3 2900 Main Street

In April 1290, four underground storage tanks and approximately b0 cubic yards of contaminated soil was
removecd and disposed of offsite. Elevated levels of petroleum hycdrocarbon contamination were detected
in the soil and groundwater during the removal. Groundwater monitoring wells were installed in 1992,
Significant levels of contamination were still present in 2001. Between December 2016 and January 20717
approximately 20,000 gallons of contaminated groundwater was pumped from the site and processed
through an on-site treatment system at the Bay Ship & Yacht wastewater treatment facility and disposed of
under their facility permitted waste discharge requirements. Approximately 485 cubic vyards of
contaminated soil was excavated and disposed of offsite.

Additional groundwater monitoring in September 2017 did not show elevated levels of petroleum
hydrocarbon contamination. However, the concentration of manganese that was measured exceeded the
human health benchmark (see Table 4.3). No additional menitoring or remediation efforts are noted by the
SWRCE; therefore, Concentration B is assumed equal to Concentration to A, Additional monitoring may be
warranted at this location.

Table 4.3 Contaminant Concentrations at 2900 Main Street

Benchmark Maximum Concentration Concentration
Contaminant Concentration Concentration Date A Date B
(Hg/l (Hg/l) (Ha/l at 12" SLR
Manganese 50 1,200 Q72017 1,200 Q712017 1,200

4.2.4  Park Street and Blanding Avenue

From 1230 until approximately 1961, a petroleumn bulk plant was operated at this location. The bulk plant
was removed between 1957 and 1963. The site later served as a construction materials yard, and from
1973 to 1983 the site was reportedly used for boat repair activities. In 1995, soil and groundwater
investigations were conducted at the site and petroleum hydrocarbons were detected in the soil and



groundwater. Eight groundwater monitoring wells were installed to monitor groundwater contamination.
The primary contaminants of concern at this location include benzene, diesel, ethylbenzene, gasoline,
toluene, and xylene (only the bolded contaminants are assessed in this report, the other contaminants of
cencern at this location are noted for information only).

Table 4.4 presents the maximum measured concentrations, the most recent measured concentrations
(Concentration A}, and the projected future concentration {Concentration B} of the contaminants with 48
inches of sea level rise. Emergent groundwater first occurs at this location with 48 inches of sea level rise.
Both benzene and toluene appear to have been successfully remediated at this location. However,
concentrations of diesel and gasoline, which were not evaluated in this assessment, remain elevated at this
location.

Table 4.4 Contaminant Concentrations at Park Street and Blanding Avenue

Benchmark Maximum Concentration Concentration
Contaminant Concentration Concentration Date A Date B
(Hgh) (Hg/l) (Hgh) at 48" SLR
Benzene 1 1,300 1/18/2012 0 a/14/2019 0]
Toluene 150 22 10/28/2010 0 8/14/2019 0

4.2 5 Waebster Street and Bucna Vista Avenue

This site is a 7,000 square foct parcel located on the southeastern corner of the intersection of Webster
Street and Buena Vista Avenue. A commercial fueling station has operated at this location since 1948, On
Septemer 6, 2013, a 1,000-gallon waste oil undergrcund storage tank was removed, and soil and
groundwater sampling indicated that an unauthorized release had occurred. Contaminants of concern at
this locaticn include acetone, benzene, ethyloenzene, gascling, MTBE, naphthalene, xylene, TBA, and
other contaminants (anly bolded contaminants are assessed in this report, the other contaminants of
ccncern at this lecation are noted for information only). Under the current land use, except for limited areas
along the eastern proparty margin and several additional minor landscaped areas, the site is entirely paved
resulting in a low potential for direct contact exposure. Althcugh concentrations remain above human health
benchmarks for tcenzene and other contaminants, the case was closed. This case would need to be re-
investigated if the land use is changed or redevelopment occurs.

This site is also approximately one block from an active commercial service station located at 1601 Webster
Street. In August 2004, a 10,000-gallon underground storage tank was accidentally punctured during
station upgrades, releasing an estimated 2,048 gallons of gasoline. Emergency response efforts recovered
approximately 1,997 gallons of gasoline within three months following the release. Groundwater monitoring
centinued through 2015 and indicated that a MTBE contaminant plume from the former gas station located
at 1629 Webster Street had migrated to this location. At this location, MTBE could be found in emergent
groundwater with 66 inches of sea level rise (see Figure 4.12}. Multiple contaminant plumes have likely co-
mingled along this stretch of Webster Street.



Table 4.5 presents the maximum measured concentrations and the most recent measured concentrations
(Cencentration A) of contaminants. Due to the limited length of monitoring, projected future concentrations
with 48 inches of sea level rise could not ke reasonably extrapolated; therefore, Concentration B is assumed
to equal Concentration A. Since remediation efforts have ceased, the most recent concentrations
measured in 2018 are assumed to remain in place. Emergent grouncwater first occurs at this location with
48 inches of sea level rise. The depth to the groundwater table varies between approximately 4 feet and
8.5 feet below the ground surface. Benzene is the contaminant that is most likely to remain akbove the
human health benchmark based on current trends. No additional remediation is planned, and all cases
along this stretch of Webster Street are closed. Due to the complexity of past groundwater contamination
and the number of service stations in this area, and the measured concentrations in 2018 for benzene and
MTEE, continued monitoring may be warranted. TBA appears to have been remediated as it is no longer
found at this location.

Table 4.5 Contaminant Concentrations at Webster Street and Buena Vista Avenue

Benchrnark Maximum Concentration Concentration
Contaminant Concentration Concentration Date A Date B
{pgM {pg/h Ha/l) at 48" SLR
Benzene 1 716 B/30/2018 71.6 B/30/2018 71.6
MTBE 13 51.3 2/25/2016 121 B/30/2018 12.1
TBA 12 345 2/25/2016 0 B/30/2018 0

4.2.6 Park Slreel and Buena Visla Avenue

In April 1994, four underground storage tanks containing gasoline and diesel were removed from the parcel
at 1701 Park Street, and a fifth underground storage tank containing heating ¢il was remaved from the
adjacent parcel at 2329 Buena Vista Avenue. Multiple groundwater monitoring wells were installed, and
soil and groundwater samples have been collected since 1994, Numerous remedial actions and pilot
studies have been implemented at this location but have not been effective at reducing the concentrations
below human health benchmarks. However, most contaminant concentrations have generally decreased
since 2005, Qzene injection is the next remedial action 1o be implemented. Multiple contaminants of
concern are present at this location, including iron, benzene, diesel, MTBE, TBA, PERC/PCE, TCE,
gasoline, heating oil, toluene, xylene, ethylbenzene, and naphthalene (the bolded contaminants are
assessed in this report, the other contaminants of concern at this location are noted for information only).

Table 4.6 presents the maximum measured concentrations, the most recent measured concentrations
(Concentration A), and the projected future concentration {Concentration B) of contaminants with sea level
rise {five contaminants with 66 inches and two contaminants with 52 inches of sea level rise). Emergent
groundwater first occurs at this location between 52 inches and 66 inches of sea level rise, depending on
the location within the parcel. The depth to the groundwater table varies between 4.5 feet and 8.5 feet
below the ground surface. Benzene, PERC/PCE, and TCE are all likely to remain above the human health
benchmark based on existing concentration levels (Concentration A) and projected future concentrations



(Concentration B). Concentrations of iron and MTBE are challenging to estimate at this location due to past
fluctuations; however, given the overall past trends, it is likely that Concentration B will be below the human
health benchmarks before the groundwater becomes emergent. Remediation efforts at this location are
ongoing and may become mare effective over time. Given the fluctuations observed in the MTBE
contaminant concentrations, additional monitoring wells over a larger geographic area could clarify
groundwater plume movement in this area.

Table 4.6 Contaminant Concentrations at Park Street and Buena Vista Avenue

Benchmark Maximum Concentration Concentration
Contaminant Concentration Concentration Date A Date B
{Hg/M} (Hg/l} (ng/l) at 66" SLR
Iron 300 370,000 6/19/2014 4,700 6/18/2015 < 300
Benzene 1 8,800 1/4/2006 2,100 3/7/2019 200
MTBE 13 6,200 9/8/2006 130" 3/7/2019 <13
TBA 12 17,000 2{25/2009 0 3/7/2019 0
Toluene 150 8,200 9/12/2008 0 3/7/2019 0
Concentration
B
at 52" SLR
PERC/PCE 5 1,000 6/18/2015 730 3/7/2019 110
TCE 5 570 10/3/2014 320 3/7/2019 85

" MTBE concentrations have fluctuated up and down between 1000 ug/ and 0 ug/l since 2011
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Figure 4.10 Wells (Iron > HHB, 2015 — 2019) within Emergent Groundwater
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Figure 4.11 Wells (Benzene > HHB, 2015 - 2019) within Emergent Groundwater
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Figure 4.12 Wells (MTBE > HHB, 2015 - 2019) within Emergent Groundwater
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Figure 4.13 Wells (TBA > HHB, 2015 — 2019) within Emergent Groundwater
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Figure 4.14 Wells (Toluene > HHB, 2015 — 2019) within Emergent Groundwater
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Figure 4.15 Wells (TCE > HHB, 2015 — 2019) within Emergent Groundwater
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Figure 4.16 Wells (PERC/PCE > HHB, 2015 — 2019) within Emergent Groundwater
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Figure 4.17 Wells (Manganese > HHB, 2015 - 2019) within Emergent Groundwater




4.3 Contaminated Lands of Potential Concern

Most of the contaminated lands (see Section 2.6) have either had clean-up efforts completed, or are in the
process cf having the centaminants found in the soil and groundwater cleaned-up (see remediation status,
Table 2.3). However, residual (i.e., legacy) contaminants often remain on sites after remediation efforts are
complete. Institutional controls such as land-use restrictions, scil disturbance restrictions, monitoring
requirements, etc. will remain in place indefinitely if contamination is detectable above defined thresholds.
Institutional controls are intended to protect human health and/cr the envirenment, reducing the risk of
human and environmental exposure to residual contamination; thereby allowing the site to be re-developed
for an appropriate land use. However, instituticnal controls are developed based on existing conditions,
and they do not consider the changing environmental conditions that could occur with climate change. As
the groundwater table rises in response to sea level rise, residual contaminants could be re-mobilized and
brought to the surface. In some cases, this re-mobilization could create a human health or environmental
hazard. As awareness increases in the regulatory community, remediation methods and institutional
contrcls may be revised 1o better consider a changing climate and related hazards.

The primary institutional controls, and their effectiveness when rising groundwater and emergent
groundwater are considered, include:

» Land use restrictions: The type of lzang use allowed on a remediated site depends on the residual
contaminant concentrations. In mostinstances, complete contamination removal is challenging and
costly; therefore, scme level of contamination will likely remain.

- Re-development that includes residential housing, schools, and/or hospitals requires a high
degree of contaminant removal (i.e., minimal legacy or residual contamination is present).
These land uses could expose households, children, and people with compromised immune
systems to chronic harmful exposure if contaminants above human health benchmarks are
present and mitigaticn measures {e.g., vapor intrusion barriers) cannot reduce the health
risk. These land uses are not allowed if contamination concentrations remain above a
certain benchmark.

If a site is remeciated with minimal residual contamination and re-developed for these land
uses, the rising grouncwater table will result in a minimal risk of contaminant exposure. If a
site is remediated and redeveloped for these land uses with mitigation measures required
(e.q., vapor intrusion barriers or venting systems}, the rising groundwater table may
increase the human exposure risk over tima. Ongoing monitoring should he required (o
monitor changes in the water table and contaminant concentrations to assess changes in
health risks.

- Re-development that includes commercial or industrial land use (e.qg., retail, office space,
hotel, machine shop, manufacturing facility) can have a higher concentration ¢f legacy or
residual contamination remaining ¢n site. Residual contaminaticn levels and human health
exposure risks are typically basaed on adult expesure (e.g., employeas). Use ¢f thase
facilities by children, seniors, and pecple with compromised immune systems s generally
more transitory, reducing the likelihood of chronic exposure. If residual contamination



concentrations are above the threshold(s) that prohibit residential housing, the rising
groundwater table may increase the human exposure risk over time. Ongoing monitoring
should e required to monitor changes in the water table and contaminant concentrations
10 assess changes in health risks.

« Soil disturbance restrictions: If soil below a certain depth (typically greater than 3 feet} remains
contaminated, or If contaminants could be re-mobilized with activities such as excavation for utility
maintenance that requires soil excavation {e.qg., trenching) or large tree planting, institutional
controls will restrict soil disturbance. The institutional controls may establish procedures, such as
obtaining a permit and conducting soil and groundwater sampling, if soil excavation and disturbance
are reguired. All sites with soil disturbance restrictions could exhibit an increased human health risk
as the groundwater table rises. The increase in healtn risks will vary based on the contaminant; its
affinity to sail, water, or air; and its concentration. Cngoing monitoring sheuld be required to menitor
changes in the water tahle and contaminant concentrations to assess changes in health risks.

¢« Monitoring: In general, most remediated sites require (at
least) annual monitoring if residual concentrations of Regular monitoring
centaminants remain above levels that allow for unlimited use shiould consider the
gnd unrestricteq eXposure., The need for ongoing monit.oring changing water table
is generally reviewed every five years to ensure protection of , ,
human health and the envircnment. Regular mgenitoring clevation and its
should also consider the changing water table elevation and potential effect on the
its potential effect on the contaminants. Any potential contaminants.
increase in health risks will vary based on the contaminant;
its affinity to soil, water, or air; and its concentration.

Table 4.7 presents the contaminated sites, the remediation method{s} used, the institutional control(s) that
remain in place, and the status of the remediation efforts (reproduced from Table 2.3} For most
contaminated sites, residual contamination remains in the soil and/or groundwater, requiring institutional
controls to protect humans and the environment from potential contaminant exgosure. For the sites without
completed remediation efforts, the best available information on the remediation timeline is included as a
footnote. Table 4.7 also presents the size of the contaminated site in acres, and average (i.e., mean) depth
10 groundwater during summer conditions and minimum depth to groundwater that generally occurs after
a heavy rainfall event. Based on the winter season groundwater table elevation, the percentage of the site
that could be floodad with emergent groundwater was calculated for each sea level rise scenario evaluated
(from 12-inches to 108-inches).

Table 4.7 presents a gualitative risk assessment for potential human (H) and environmental (E) exposure
10 contaminants in emergent groundwater. Additional details on each site are presented below Table 4.7).
As noted in 2.6, additional contaminated sites are likely located within the City of Alameda and in various
stages of contamination identification or remediation due to Alameda’s industrial and military past.
Therefore, Table 4.7 is not a comprehensive evaluation of all potential contamination site in the city.



Table 4.7 Groundwater Exposure of Contaminated Lands

Alameda Maval Air Statior

S 4043 — 1955
g 2P ITes x Yo% x < Moderate (E 78 51 0 1% 4% 20% 42% S51% 76% 98%

Disposal Area

AL . PR
- West Deaoh

2 X x Yook x X High (E} 120 51 0 15% 24% 34% 44% 47% S57% 81%
Wetlnnds
Jnerationa!

; C’PJ e x v X x MOde(r:;f/ LW o0 Ln 10 = 2% 11% 14% 43% 100%
Ul 248
Operational e ) .

4 Jperation X N , Moderate/low ... g 4% 61% 100%
Unit /R (H)
Onerational o

5 Apenine x Nk x X Low {H) 17 53 0 1% 5% 12% 29% 38% 76% 100%

Aarecn East . i
& fl-\lot fmp Y % ¥ Low (H) 87 5.3 0.8 — — 2% 12% 19% 58% 100%

Jear Sweesrey
7 S oweersy % x Y x «  High(EH 25 76 0 2% 10% 15% 20% 21% 26% 58%
Oper Space Pare

Slecet ard Indusirial Supply Conter gnd A ar-cca Navy Suop y Conter Ancx (B SCAJ

P Remediation complet onw | likely take 25 to 30 years (see Secticn 2. 6.1)

T Remediation complet on data was not ceadily found (see Section 2.6.1)



Shinsed

& Gardens % XY X Low (H} 25 98 e - - - - - 1% 45%
9 CO” x v X ox X Low (H) 1181 45— - A% 79%
10 “”‘” and x x¥ N v Moderate{H} 35 &1 75 — — _—  _ &% 19% 68%
11 - Syneneiny - - SN Moderate {H} 1.2 7.4 1.9 - — 1% 4% 9% 27% 72%
12 - Turgel Parcel X X ¥ bt X % X Moderate {H} 103 92 1.6 — — 6% 12% 16% 24% 43%
13 - Refadl Cenler % % ¥ X X X Moderate {H} 137 84 ? — — 4% 11% 13% 22% 62%
14 Peanceil Comoary N Urkrow A1 3.0 2.2 — —  12% B81% 94% 100% 100%
150 Kem Wil Co X x  N- Urkrowa 0.1 3.9 0.8 96% 100%

* This sitc is underlain by benzene and naphthalene pume that is oc ag remediated with in situ groundwater treatmert. The long-term institutional controls are still ocing
assessed. See Sectlion 2.6.41.
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Section 2.6.5.
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431 Alameda Naval Air Station

The following contaminated sites listed in the DTSC database were evaluated relative to rising groundwater.
Additional areas on the Alameda Naval Air Station property may (cr may not) have contamination
concentrations that exceed human health benchmarks; however, only the subareas recorded inthe DTSC
database were included in this assessment.

1943 — 1965 Disposal Area: The risk of emergent contaminated groundwater on the environment
is considered moderate due to the presence of legacy contamination at the site and the early risk
of emergent groundwater with 12- and 24-inches of sea level rise. Land use at this former military
disposal area Is resiricted 10 open space and recreational use. Contamination remains on site, and
institutional controls prohibit soil disturbance below two feet and extraction of shallow groundwater.
The steel barrier containment system that extends 10 feet below mean sea level may reduce the
response of the shallow groundwater layer to sea level rise. However, If the shallow groundwater
table rises, the 3-foot clean soil cover could be exposed to contamination, and the contamination
ceuld be become emergent. Seasonal wetlands are present on site, and contamination within these
areas could have environmental impacts on wildlife. Ongoing monitoring of the shallow groundwater
layer will inform future remedial acticns, as required. Pericdic soil sampling should assess if the
clean soil cover becomes contaminated over time.

West Beach Landfill and Wetlands: The risk of emergent contaminated groundwater on the
environment is considered high due the presence of legacy contamination and the early risk ¢f
contaminated emergent grouncwater. With 24-inches of sea level rise 24% of the site could exhibit
emergent groundwater during the winter rainy season. The site is currently proposed as part of a
Nature Preserve for endangered species and other wildlife. Contamination remains on site, and
instituticnal controls restrict land use to open space and prevent soil disturbance below 1.9 feet
due to the presence of radionuclides. This site is directly adjacent to the Bay and does not have a
steel barrier containment system as found along the 1943 — 1965 Disposal Area. The rising
groundwater table is likely to mobilize contaminants that remain below the clean soil, multi-layer
cover. The human exposure risk at this site is likely low due to land use restrictions; however, if
contaminated groundwater enters the Bay, persons who fish recreationally could be exposed to the
legacy contamination by consuming contaminated fish (BRAC 2016). Ongoing monitoring of the
shallow groundwater layer will inform future remedial actions, as required. Periodic soil sampling
should assess if the clean soil cover becomes contaminated over time.

Operational Unit 2A: Remediation efforts at this site have been successful at reducing benzene and
ethylbenzene concentrations with in situ bioremediation (BRAC 2016). It is anticipated that
concentrations will continue to decrease over time. However, USEPA expressed concerns about
the continued success of the biodegradation of these contaminants due to likely increases in the
water table associated with El Nifio and winter storms which can hinder bioremediation {BRAC
2016). Long-term monitoring is recommended to ensure that contaminant rebound does not oceur.
The RWQCB expressed concerns over remaining legacy tarry refinery waste. Parcels that contain
this waste are still being regulated by RWQCB. Emergent groundwater is not expected to occur



until 36 inches of sea level rise (see Table 4.7). If remediation continues and is successful, the
expasure risk to humans and the environment could be low. However, currently, residential land
uses would require the installation of vapor intrusion barriers, indicating a potentially elevated risk.
As the groundwater tables rises, the human exposure risk could be moderate.

+ Operational Unit 2B: Remediation is still in progress at this site. Soil and groundwater contamination
could remain above human health benchmarks for 25 to 30 years. Soil contaminated with cobalt s
present underneath a building and has not been excavated and remeoved (BRAC 2016). Emergent
groundwater first occurs on this site with 48 inches of sea level rise; therefore, the human exposure
risk is moderate to low since emergent groundwater is unlikely to occur until later in this century
(see Table 4.7). The contamination may be fully remediated (with some level of residual
contamination remaining ¢n site) before 48 inches of sea level rise cccurs. However, full remediation
plans far this site and the potential alternative land uses for this site were not readily found.

e Operational Unit 5: Redevelcpment is in progress at this site. However, legacy contamination is
present in scils below a depth of eight feet, and institutional controls restrict soil disturbance below
four feet to manage the long-term risks and minimize exposure. Additional contaminated soil may
need to be excavated and removed when the existing structures are demolished as part of the
redevelopment efforts. Approximately one percent of the site could be flooded by emergent
groundwater during a winter storm with 12 inches cf sea level rise. Five percent of the site could be
flooded by emergent groundwater with 24 inches of sea level rise (see Table 4.7). Contamination
in the deeper layers of soil could be mobilized into the areas of clean fill with the rising groundwater
table. Ongoing monitoring af the soil and groundwater should assess the potential for contaminant
mobilization. Based on the information reviewed, and the depth of the legacy contamination relative
10 the ground surface, the risk of contaminated emergent groundwater appears low; however,
adaptation measures will be required to reduce the potential for emergent groundwater during the
winter rainy season.

4.3.2 Alameda Naval Air Slalion Easl Housing

Approximaltely twe percent of the site could be flocoded by emergent groundwater with 36 inches of sea
level rise (see Table 4.7). However, this site has limitec contamination beyond the marsh crust. As the
groundwater tables rises, the human expesure risk is likely low.

4.3.3 Jean Sweency Open Space Park

Fortions of this site could be flooded by emergent groundwater with 12 inches of sea level rise (see Table
4.7). The lead-contaminated soil that is currently consolidated and capped under a paved trail could pose
a high environmental and human health exposure risk. Contamination under the cap could be mobilized as
the groundwater table rises. The risk of contaminated emergent groundwater at this site is high. Removal
of the contaminated soll should be considered.



4.3.4 Fleet and Industrial Supply Center and Alameda Navy Supply Center Annex (FISCA)

The following contaminated sites recorded in the DTSC database were evaluated relative to rising
groundwater. Additional areas on the FISCA property may {or may not) have contamination concentrations
that exceed human health benchmarks; however, only the subareas recorded in the DTSC database were
included in this assessment.

* Shinsei Gardens: Emergent groundwater is not anticipated until 66 inches of sea level rise;
therefere, the human exposure risk is likely low (see Table 4.7). Residual contamination is present
and vapor mitigation systems were required for residential housing. Ongoing monitoring should
track if centamination is mobilized to the clean, upper layer of soil.

o Stargell Commons: Emergent groundwater is not anticipated until 866 inches of sea level rise ;
therefcre, the human exposure risk is likely low (see Table 4.7}. Residual contamination is present
and vapor mitigation systems were required for residential housing. The development overlies the
benzene and naphthalene groundwater plume, and ongoing monitoring should track if
contamination is mobilized to the clean, upper layer of soil.

s« (Cadence and Linear: Approximately six percent of this residential site could be flooded by emergent
groundwater with 57 inches of sea level rise (see Table 4.7). Although remediation is near
completion, new contaminated areas were discovered in 2019 during regular sampling activities.
This site is also underlain with the benzene and naphthalene plume. The residential housing did not
require vapor mitigation structures. As the shallow groundwater table rises, the VOCs in the plume
could rise closer to the ground surface and contaminate the clean upper layers of soil. Ongoing
monitoring should track if contamination is mobilized to these upper sail layers. The human
exposure risk is considered moderate for this site; however, the exposure risk may be low if no
acditional contaminated areas are found during sampling activities.

¢ Symmetry at Alameda Landing: Approximately one percent of this residential site could be flcoded
by emergent groundwater with 36 inches of sea level rise (see Table 4.7). The details of the
remediation methods were not readily available; therefore, the human exposure risk is censidered
moderate with rising groundwater levels, Additional review is required to better assess the exposure
risk at this location.

o Target Parcel: Approximately six percent of this retail parcel could be flooded by emergent
groundwater with 36 inches of sea level rise (see Table 4.7). Contaminants were remediated to
levels consistent with ccmmercial land use (i.e., residential land use is prohibited), and soill
disturbance is restricted. YOCs are present under a barrier cap. Caps prevent direct contact
between humans and/or wildlife and the contaminated soil and groundwater dbelow the cap. As the
groundwater table rises and becomes emergent, the VOCs could mobilize, rise to the surface, and
vent to the atmosphere arcund the barrier cap. Ongoing monitoring should frack the rise in the
groundwater surface and monitor the potential for VOCs to be released. The human exposure risk
for this site is likely moderate since emergent groundwater is nct likely until after 2050 {36 inches
of sea level rise could oaccur between 2050 and 2100 depending on global greenhouse gas
emissicns).



e Retail Center: Approximately four percent of this retail parcel could be flooded by emergent
groundwater with 36 inches of sea level rise (see Table 4.7). Contaminants were remediated tc
levels consistent with commercial land use (i.e., residential land use is prohibited), and sail
disturbance is restricted. All native soils require land cover by buildings, pavement, or landscaping
to prevent human exposure tc contaminants. As groundwater becomes emergent, contamination
below the covered surface will likely be present in the emergent groundwater. Emergent
groundwater will be present in landscaped areas initially. However, emergent groundwater can also
occur above paved areas through cracks in the pavement. Emergent groundwater can also create
or enlarge cracks in paved areas, establishing human exposure pathways. The human exposure
risk for this site is likely moderate since emergent grouncwater is not likely until after 2050 (36
inches of sea level rise could occur between 2050 and 2100 depending on global greenhouse gas
emissions).

4.5.5 Pennzoll Company

Approximately 12 percent of this site could be flooded by emergent groundwater with 36 inches of sea level
rise (see Table 4.7). Contaminants are likely present at this site, and no remediation has cccurred to date
as this site remains in active use. This risk of human exposure to scil and groundwater contamination is
currently unknown. Regular monitoring of this site is recommended to inform the human exposure risk and
the need for future remediation. The impact of emergent grocundwater on the current land use is unknown.

4.3.6 Kem Ml Company

This site could be almost entirely flooded by emergent groundwater with 66 inches of sea level rise (see
Table 4.7). Some remediation (i.e., excavation of contaminated soils) was completed thirty years age, and
the need for additional remediation is unknown. This risk of human exposure to soil and groundwater
centamination is currently unknown. Additional investigations are likely needed if this site is redeveloped in
the future.

4.3.7 Alameda Naval Operational Support Center

Approximately one percent of this site is projected to be inundated with emergent grouncdwater during
winter storms with 66 inches of sea level rise {see Table 4.7). Residual soil contamination exists at depths
of 13.5 feet below the ground surface, and the mean shallow groundwater surface is at a depth of
approximately 9 feet. Contamination is currently found in the saturated soils well below the ground surface.
As the shallow groundwater table rises, the contamination may rise closer to the surface. However, the risk
of human and/or environmental exposure to the contamination is considered low for the foreseeable future.

A4.3.8 2100 Clement Avenue

Approximately one percent of this site could be flooded by emergent groundwater with 52 inches of sea
level rise, and ten percent could be flooded with 66 Inches of sea level rise (see Table 4.7}, This site has
been remediated and redeveloped for residential housing. Soil and vapor testing in 2016 found residual
VOCs contamination, with concentrations below residential screening levels (Stantec 2018). The high-



density residential use resulted in most of the site being covered with structures or paving, with minimal
landscaping constructed with imported clean topsoll. As the shallow groundwater table rises, the residual
contamination may rise closer to the surface. However, the risk of human exposure to contamination in
emergent groundwater is considered low.

4.3.9 Former J. H. Baxter Facility

The three properties evaluated for this site (e.g., Dutra-Velodyne Property, Extra Space Storage, Fox-
Collins Property) are nol anlicipated 1o exhibit emergent groundwater in this century. Emergent
groundwater may first occur with 108 inches of sea level rise {(see Table 4.7). The risk of human exposure
to contamination in emergent groundwater is low for all three properties.

4.3.10 Lincoln Avenue Housing

This 0.5-acre site was remediated and redevelopec with affordable housing. No institutional controls or
restrictions remain for this site, and emergent groundwater is not anticipated until 66 inches of sea level
rise {see Table 4.7). The risk of human exposure to contamination in emergent groundwater is likely low
based on the information reviewed and the timing of exposure.

4.3.11 Doolittle Landfill

Although portions of this site could exhibit emergent groundwater within this century, most of it is elevated
well above the surrounding landscape and is unlikely tc be flooded. However, the landfill is constructed
directly adjacent to San Leandro Bay. The impact of sea level rise and potentially increased wave exposure
on the Bay Area’s many coastal landfills is currently unknown. Ccastal erosion along the shoreline edge of
the landfill could create a pollution risk ¢ the Bay as sea levels rise. This is a potential risk that requires
additional study {see Section 6.7). Assessing this risk was outside the scope of the current study.

4.4 CARP High Priority Areas for Adaptation

The CARP identified eleven high priority areas for adaptation, based on future exposure to sea level rise
inundation and coastal flooding, as well as exposure to urban flooging that can occur today during a 25-
year rainfall event® (City of Alameda 2019). These areas, and the important assets within them, are
exposed to coastal floodwaters in the near term (i.e., with 24 to 3% inches of sea lavel rise) with a high
potential for consequences from flooding. Figure 4.18 presents the approximate locations of these high-
priority areas. These locations were evaluated for their exposure to emergent groundwater, to understand
if they could be exposed before the shoreline is overtopped by coastal flcodwaters. Table 4.8 presents the
locations of these high-priority areas, the sea level rise scenario at which an area or asset is first inundated
due to sea level rise, and the sea level rise scenario that first results in emergent groundwater. If the

= Alarmeda’s storm sewer pipelines are desigred to carry the stormwater runc® “rom a 10 year rainfall event, and a 25 year rainfall
event snoulc be contained within the streets without exceeding the curb height {Schaaf & Wheeler 2017). However, several areas
witnin the city currently cxperience floeding during a 25-year rainfall cvent (City of Alarreda 207 9).



emergent groundwater scenario is lower than the sea level rise inundation scenario, the location or asset
could be vulnerable sarlier than presentad in the CARP.

Half of the high priority areas could experience emergent groundwater surface flooding befcre sea level
rise inundation ccours (see Table 4.8). For example, the area near Posey and Webster Tube entrances
could exhibit emergent groundwater with 12 inches cf sea level rise, although sea level rise is not projected
to inundate the site until 36 inches of sea level rise. However, a 50- to 100-year flood event today could
overtop the shoreline and cause temporary coastal flooding that cccupies a similar extent to the permanent
flooding caused by 36 inches of sea level rise using the ART one map equals many futures approach
(Vandever et al. 2017). Differentiation between temporary coastal flooding and sea level rise inundation,
along with the risks for wave hazards and coastal erosicn, should be revisited for the high priority areas for
adaptaticn.

Additional locations or assets {i.e., in addition to those presented in Figure 4.18 and Table 4.8) could
become high-priority areas for adaptation when emergent groundwater is considered. However, a
comprehensive review of the City of Alameda’s assets relative to emergent groundwater was not
undertaken as part of this assessment. This task is recommended as a next step (see Section 6.1).

CARP Priority Areas

Figure 4.18 CARP High Priority Areas for Adaptation with 36 inches of Sea Level Rise



Table 4.8 Exposure at CARP High Priority Areas for Adaptation
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5 Adaptation Strategies

Levees and hardening shorelines will not protect Alameda from emergent groundwater flooding from pelow.
To solve this challenge, innovative solutions are needed to adapt structures and utilities already in place;
and the city will need to collaborate with other low-lying coastal communities to develop and identify new
ways to adapt to this continually and increasingly changing environment.

Unfartunately, adaptation strategies that address rising and emergent groundwater are still in their infancy
when compared 10 sea level rise adaptation. Rising groundwater levels in response to sea level rise first
entered the national discussion in 2012; with a USGS publication on the response of the shallow
groundwater table to sea level rise in New Haven, Connecticut (Bjerklie et al. 2012). Since 2012, this
phenomenon has been studied in ather cities, and the impacts that could occur within low-lying coastal
communities have been investigated, but the development of adaptation strategies has lagged. However,
humans have been building infrastructure below the groundwater table for centuries. Strategies to address
groundwater generally include lowering the groundwater table, diverting the groundwater flows elsewhere,



and adapting the infrastructure. Bullding in this environment requires water-tight structures, addressing
buoyancy forces, and using materials that can withstand the damp and often corrosive subterranean
environment. Below-ground structures require regular inspections to address leaks and sump pumps to
remove excess water when leaks are pervasive. The challenge for today includes using these technigues
in areas that are not below the groundwater table today, but that could be below the groundwater table in
the foreseeable future. In addition, new techniques that are more cost effective and wicely applicable may
be required.

To date, pumping remains the most common approach for addressing
As the groundwater groundwater hazards. Pumping involves extracting groundwater, which
table rises, the can depress (i.e., lower) the groundwater table. The extracted
groundwater must then be routed elsewhere, such as to another water
body, a storage facility, or potentially to & treatment facility, if
contaminant concentrations exceed requlatery standards for direct
release. Groundwater pumping is used every day to address flooding in
subterranean structures. The New York Metropolitan Transportation Agency pumps 13 million gallons of
groundwater to keep the subway system running on a regular dry day (Nir 2018}. As the groundwater table
rises, the pumping requirements will increase. Pumping can also require an extensive and continuous
supply of electricity. Keeping water out of the subway tunnels has driven innovation, and the agency has
been replacing older concrete with a different type of concrete that is embedded with imparmeable plastic
membranes to reduce groundwater intrusion (Nir 2018). If groundwater leaks into the subway system can
be reduced, regular pumping neads can also be reduced. As successful technigues and innovations are
discovered, they can be shared and implemented across other sectors and cities around the world,
increasing the collective knowledge base of solutions.

puUMpINgG requirements
will increase.

For a city like Alameda, which is surrounded by water on all sides, large-scale groundwater pumping to
address rising groundwater levels using current technology may prove challenging. In the near term,
individual properties and structures can use sump pumps and limited groundwater extraction to address
rising groundwater levels — and many structures with subterranean areas {e.9., basements) in Alameda
already use sump pumps to address this hazard. Over the longer term, larger-scale groundwater extraction
pumping would need to be carefully implementec and coordinated with shoreline structures that also
address coastal flooding and sea level rise.

The following secticns provide examples of how existing utilities and structures could be vulnerable to rising
groundwater elevations and provide potential strategies to address these vulnerabilities. Appendix C
provides a compendium of additional strategies that can address rising groundwater tables.

5.1 Utllities

The city’s stormwater and wastewater collection systems are managed by the City of Alameda, the
wastewater regional interceptor and treatment system by the East Bay Municipal Utility District (EBMUD?),
and the electrical utilities by Alameda Municipal Power (AMP). This section assesses the different utility
components that are projected to be impacted by groundwater and discusses potential strategies for
adaptation that could be adopted or considered. The CARP presents a series of strategies for increasing



the resilience of utilities to sea level rise and surface flooding {see Table 4-24 in City of Alameda 2019).
Suggested additicns to the CARP’s recommendations are presented in Appendix D.

5.1.1 Stormwater Drainage System

The CARP identified the stormwater drainage system as a high priority for adaptation to sea level rise,
noting that 36 inches of sea level rise could result in significant impacts (see Table 4.8). The rising
groundwater table could impact the stormwater drainage system even before 36 inches of sea level rise
occurs. In fact, in some areas of the city, the high groundwater table may already be impacting stormwater
runoff conveyance capacities and increasing the likelihood of localized urban flooding.

Alameda’s stormwater drainage system consists of ten pump stations, 126 miles of buried pipelines, several
lagoons with tide gates, and 278 outfalls (Alameda City Council 2019). The system is designed to convey
stormwater runoff from roads, roofs, and impervicus surfaces, until it is ultimately discharged to the Bay
through outfalls. The lagoons serve as stormwater retention and treatment ponds for portions of Alameda,
and the stormwater sewers in these areas drain directly into the lagoons. The water levels in the lagoons
can be lowered in advance of heavy rainfall events to increase stormwater storage capacities. The water
levels are also managed in coordination with the Bay tides to maintain adeguate water quality.

Alameda’s stormwater pipelines are designed to carry the stormwater runoff from a 10-year rainfall event,
and a 2b-year rainfall event should be contained within the streets without exceeding the curb height
(Schaaf & Wheeler 2017). However, several areas within the city currently experience flooding during a 25-
year rainfall event, with flood depths in excess of one foot (City of Alameda 2019). To function as designed,
the stormwater pipelines must be free of breaks or cracks to minimize infiltration of groundwater, and have
the capacity to convey the 10-vear discharge flow rate for stormwater runoff, or store excess runoff
volumes, for the duration of the rainfall event. Current stormwater guidance includes keeping storm drains
clear of leaf litter and trash to maximize the movement of runoff through the system and reduce the
likelihood of localized flooding from clogged storm drains (Clean Water Program 2016). The City is in the
process of implementing improvements to the stormwater drainage system as part of the Storm Drain
Master Plan Update (Schaaf & Wheeler 2017).

WHY IS 1T VULNERABLE? The rising groundwater table can increase infiltration into the stormwater pipelines
through cracks, pipe joints, and connections. This inflow can reduce the capacity of the stormwater
drainage system to convey stormwater runoff associated with the 10-year design storm, resulting in an
increased risk of urban flooding. Groundwater and Bay inflows to the stormwater drainage systerm can also
result in flows exiting manholes in low-lying areas. Flows out of the manholes already occur in Alameda,
most demonstrably near Veterans Court on Bay Farm Island, where outflows can form a small fountain at
the manhole lozation.

Rising groundwater elevations can also result in subsidence, soil swelling, and loss of bedding support
around the pipelines, potentially causing the separation of pipe joints, leaks, breaks, and sewer collapse.
The dramatic rise and fall of the water table in response 10 heavy rainfall events can also create voids
around pipelines that can lead to sinkhcles. Corrosion due to saltwater intrusion or contaminated
groundwater can damage buried infrastructure, manholes, and other metal components (Chisolm and
Matthews 2012).



WHAT ARE STRATEGIES TO ADDRESS RISING GROUNDWATER LEVELS? The primary methods for reducing
groundwater infiltration are grouting the leaks in the pipelines and/or replacing or lining problematic
pipelines. Grout can be applied using remaote-controlled equipment and is effective at creating a watertignt
collar that seals cracks or joints and prevents groundwater infiltration. Lining a stormwater pipe can
effectively rehabillitate a pipeline without any digging. A flexible liner is inserted into a pipeline and cured,
forming a new, watertight pipe inside the existing pipe. The new pipe is jointless, which seals off any points
of entry for infiltration.

Regular inspection and maintenance of stormwater drainage infrastructure can extend the life of existing
pipelines and help thwart potential issues before they become significant problems. Identifying infiltration
points can help maintain the conveyance capacity of the system. The same techniques used to identify
infiltration points for sanitary sewer systems can be used for stormwater drainage systems, including using
a closed-circuit television truck that can send a robotic camera through the pipelines to observe potential
defects, or using smoke testing to identify potential leaks and cracks. With smoke testing, non-toxic smoke
is pumped into the sewer system, and observers watch for smoke to be visible above the ground. Infiltration
is most likely occurring in areas where smcke is visiole. Stormwater pipelines that retain water outside of
the wet weather season are also potential sources of groundwater
infiltration.

Maintenance,

When pipelines are replaced, utility trenches can be over-excavated G
rehabifitation, and

and filled with crushed rock obelow the elevation of the pipelines. This

strategy can help maintain the integrity ¢f the utilities as the water level upgrades to the sewer
table rises and falls. Curb and gutter underdrains can also help system should
minimizes ﬂoodmg during a heavy precwpltatloh event when the consider fI'S/'ng
groundwater table is at the ground surface and solls are waterlogged.

The installation of an underdrain network and collection system groundwater levels.

should be considered in new development areas; tut may be cost
prohibitive in existing neighborhoods.

The City recently increased stormwater fees (2019 Water Quality and Flood Protection Fee) to fund
improved maintenance and upgrades 1o the stormwater crainage system. Maintenance, rehabilitation, and
upgrades should consider rising greundwater levels.

512 Sanitary Sewer System

The City of Alameda's sanitary sewer system includas 142 miles of sewer mains and 42 pumgp stations. The
wastewater flows are conveyed to EBMUD's regional conveyance and treatment facilities. Over the past
40 years, the City has worked with other Bay Area communities within EBMUD’s service area to reduce
wet weather sanitary sewer overflows to community streets, waterways, and the Bay. Sanitary sewer
rehabilitation efforts have been targeted at replacing old, cracked sewer pipes to decrease the amount of
groundwater and rainwater infiltration entering the sanitary sewer system. Groundwater and stormwater
that infiltrates into sanitary sewer pipelings is conveyed to the wastewater treatment plant, increasing the
cost of treating wastewater flows and potentially exceeding the capacity of the treatment plant. When this
occurs, partially treated wastewater effluent is discharged directly to the Bay. A regional effort is underway



to inflow and infiltration under a Federal Consent Decree. The City is replacing 2.6 miles of sanitary sewer
main each year and completing other improvements to reduce inflow and infiltration. However, as inflow
and infiltration improvements are implemented, the demand to convey these flows is shifted from the
sanitary sewer system to the stormwater drainage system (described in Section £.1.1).

If the volume of flow conveyed to the wastlewaler treatment plant is significantly higher during wet weather
as compared to dry weather, groundwater inflow and infiltration is likely occurring within the system and
should be addressed. The strategies for addressing inflow and infiltration for sanitary sewers are the same
as those suggested for the storm sewer system (see Section 5.1.1).

=

5.1.5  Electrical System

The City of Alameda’s electricity is supplied by Alameda Municipal Power {AMP). AMP maintains a network
of underground and above ground electrical lines that operates and maintains the assets up to the meter
or point of service. Individual homeowners are responsible for the electrical lines from the meter to the
home. The City owns and maintains the streetlight facilities, including the underground service conduit and
pull boxes.

AMP began its underground utility program in 1984 to place overhead lines (e.g., telephone, electric, cable)
underground. The underground utilities were designed and built to withstand wetl conditions, using the
guidelines set forth by FEMA (FEMA 20717). The underground system also uses looped underground
distribution tc provide redundancy. Transformers, switches, and other aboveground electrical components
are generally very sensitive to any type of flooding; therefore, AMP has been mounting these structures on
pads above previous FEMA base flood elevations™ to reduce the potential for power outages during a flood
event. This elevation also reduces the risk of flooding due to elevated groundwater levels. However, older
electrical infrastructure throughout the city may be in potentially vulnerable locations.

WHY IS 1T VULNERABLE? If designed and built correctly, the underground electric utilities are likely resilient (o
rising groundwater levels. The underground cables manufactured for AMP are designed to function in wet
{i.e., submerged) applications.

Electrical compaonents that are located at or below grade could be vulnerable to rising groundwater levels
if they have not been designed for a wet environment. For example, pull boxes™, such as those used for
the city’s streetlights, are generally located at or near grade and they are specifically designed to allow for
rainwater drainage through the box. The pull box itself is not watertight, and rainwater can enter the box
from above. To allow rainwater to exit the box, the bettom of the box allows for rainwater drainage into the
soils below. This prevents the box from filling with rainwater and impacting the electrical conduit. However,

¥ The FEMA base flood elevation is the elevation that could be reached by the 1 percent annual chance flood event. FEN A released
qcw flood maps depicted upcated base flood clevatiors for the county of Alameda in 2018, and the maps became cffective o0
Decemoer 21, 2018, The new base flood elevations are higner than previous base flood elevations. Pad maunted utilities instal ec
orior 1o 2018 may no longer be above FEMA base llood e evalions.

A pull box is a metal box with 2 remaveab e cover thal s ins:alled in an accessible place along a rar af electrical canduil lo
facilitate the pulling in of wires and cables



as the groundwater table rises, the bottom opening will allow groundwater intrusion into the pull box. As
groundwater intrusion into the box becomes more freguent, streetlight cutages and disruption could oceur.

WHAT ARE STRATEGIES TO ADDRESS RISING GROUNDWATER? Pull boxes in areas with existing wet winter
groundwater elevations within cne to twe feet of the ground surface are excellent candidates for
replacement with watertight alternatives. Various manufacturers make watertight and weatherproof pull
boxes that might be preferable as emergent groundwater begins to impact these structures more regularly.
A pilot replacement program could test the alternative pull boxes at select locations to ensure they perform
as desired. Transformers, switches, and other electrical control panels should be elevated above new
effective FEMA base flood elevations, which will also reduce the risk of power outages associated with
elevated groundwater levels and other potential flood hazards.

5.2 Structures

Although building codes can be maodified to increase the resilience of new structures to climate change,
adapting existing structures can be challenging and costly. The city has a populaticn of approximately
80,000 people, and hosts numerous commercial, industrial, and maritime industries, including two
downtown corridors with walkable retail businesses and restaurants along Webster Street on the West End,
and Park Street on the East End. The structures that support and house the population and businesses
were constructed between the mid-1800s and today, representing a wide range of changing building
codes, building materials, and construction technigues.

WHAT IS VULNERABLE? Below-grade structures {e.qg., a home’s basement) are the most vulnerable to rising
groundwater. Although modern houses in Alameda are constructed as slab on grade, many of the homes
built before 1930 have full or partial basements, and some of these basements have been converted into
below-grade living areas. Many of the historic (non-residential} buildings also have below-grade facilities.
As the groundwater rises, it can enter below-grade areas through cracks in the concrete. As the
groundwater table rises and falls, the water can continue erocing the concrete foundation until new cracks
form, old cracks enlarge, and the flow of water into the structure increases. Many Alameda homes with
basements have sump pumps to redirect the groundwater under their

basement to the yvard or to the streetl. It is common to hear the sump It is common to hear
pumps working continuously during wet weather when the
groundwater table is high, and many sump pumps continue working
long after the storms subside. Although sump pumps are adequate to

the sump pumps
working continuouslty

prevent nuisance flooding in helow-grade structures, they will not be during wet weather

able to permanently address the longer-term problems that rising when the groundwater
roundwater can create. o

o table is high, and

During a large storm event, saturated soll surrounding a building with
a basement can cause uplift, where the building becomes buoyant
with the upward pressure from the water table (NYC EDC 2019). Sail
erosion can cause scour which can further weaken and damage after the storms
building foundations. When the groundwater table recedes, buildings subside.

can settle and create structural instabiliies within the structure's

many sump pumps
continue working long




frame (Toll et al. 2012). In the event of an earthquake, saturated soil is more susceptible to liquefaction
which can cause catastrophic consequences for buildings located in these zones (Quilter et al. 2015).

WHAT ARE STRATEGIES TO ADDRESS TEMPORARY FLOODING? Strategies to address temporary flooding are
readily available (FEMA 2012, 2013, 2014, BPDA 2019}, The first line of defense for any structure is
walerproofing below-grade areas and waterproofing all areas below the FEMA base flood elevation. Adding
two to three feet above the FEMA base flood elevation is recommended to account for larger storms, sea
level rise, and uncertainties in the calculation of the FEMA base flood elevations. Sump pumps are often a
necessary part of the internal drainage system for below grade structures. Appendix D {modified Table 4-
18 from the CARP 2019) provides reccmmendations on residential sump pump reguirements.

The second line of defense is relieving the water pressure against the below-grade walls and floors.
Relieving the water pressure can reduce groundwater infiltration and reduce the risk of building instabilities.
The installation of drain tile can help reduce the water pressure on the
exterior of the structure. Excavation is reguired to waterproof the
exterior of the structure and install either a drain tile or French drain
table becomes system. The water should be properly diverted away from the structure
olevated more (e.q., it shculd not be diverted in a way that adversely impacts another
structure). Professional contractors are required, and all aporopriate
permits must be obtained before work can begin. Many contractors
longer periods of ime,  have experience with foundation repair, replacement, and basement
baserrients may repair and drainage improvements in Alameda. It has become
cemmonplace to see older homes elevated so the foundation can be
replaced. Many older (pre-1930s) homes used sand from the Bay in the
concrete mixture ™ that comprises the foundation. The salt in the Bay
sand reacts with moisture in the surrounding soils to accelerate
deterioration of the concrete. These same older homes were generally not constructed with reinforcing
bars within the concrete. As the foundation settles, cracks can occur and spread quickly (rebar helps to
prevent cracks from spreading), increasing the potential for basement flooding.

As the groundwater

frequently and for

become challenging
o keep dry.

As the groundwater table becomes elevated more frequently and for longer periods of time, basements
may become challenging to keep dry. If the overzll structure is at risk of being compromised, the below-
grade area can be structurally separated from the structure and filled. This option eliminates the
groundwater problem (if the water table remains below the surface). This requires breaking up the below-
grade floor 1o relieve water pressure and filling all below-grade areas with fill and/or rock as needed. The
addition of drainage elements below the new lowest floor is recommended.

In the City of Alameda, high water tables are already occurring throughout most of the island. New below-
grade basements and living spaces should not be permitted. Building codes could be modified to reguire

“ Concrete s made ram a mixture of water, cemen:, sand, and aggregale {rock). The exact mixlure varies depending on Lhe
apolication, environment, and strength desired



contractors {for remodels/substantial modifications or new development) to plan for higher groundwater
tables, and to plan for groundwater tables that can vary by five feet or more seasonally.

Large buildings with below-grade floors should be assessed for stability anc drainage issues. The strategies
available for residential and light-commercial structures may not be adequate for large multi-story facilities.
However, the heavier weight of large buildings helps to minimize some of the foundation and structural
instabilities more prevalent in residential and light-commercial structures.

The CARP presents a series of strategies for increasing the resilience of buildings to sea level rise and
surface flooding (see Table 4-18 in City of Alameda 2019). This report fulfills one of the strategy
recommendations, and suggested additions to the CARP's recommendaticns are presented in Apgendix
D.

5.3 Lagoon Operations

The City of Alameda has several lagoon systems that provide recreation, wildlife, and aesthetic benefits
while also serving as stormwater retention and treatment ponds. The Alameda West Lagoon is located on
the Main Island and is comprised of five lagoons connected with culverts. Saltwater is pumped from the
Bay into the westernmost lagoon segment, and the water flows by gravity through the lagoons and out to
the Bay through a weir and outfall located along the easternmost lagoon.

Bay Farm lIsland inclucdes two separate lagoon systems. The larger system (in the Harbor Bay Isle
neighborhood} includes 3 lagoons connected by culverts under Robert Davey Junior Drive and
Aughinbaugh Way. Tide gates are located at either end of the lagoon system, with one near the Bay Farm
Bridge and the other near Shoreline Park. Water can be moved passively (via gravity) through the lagoon
system by managing the tice gates in coordination with the tides. A smaller two lagcon system is located
between the commercial area and the residential area near the end of Harbor Bay Parkway, with a culvert
under Bay Edge Road.

The water levels in the lagoons are managed in coordination with the tices to maintain adequate water
guality. In the wet season, the lagoon water levels are lowered to accommodate additional stormwater
runoff from the adjacent neighborhoods. The future condition grouncwater mapping was developec without
censidering maintaining or madifying the lagoon water levels to help mitigate the rise of the groundwater
table in response to sea level rise. Therefore, areas along the lagoon shoreling are shown with emergent
groundwater with 12 inches of sea level rise {see Figure 4.2). However, water levels in the lagoons will
influence the shallow groundwater table near the lagoons. Maintaining lower water levels in the lagoon
could help depress the shallow groundwater table near the lagoons and prevent or reduce the likelihood of
emergent groundwater in the early sea level rise scenarios (12 to 36 inches). However, how far from the
lagoon the groundwater levels would remain degressed in response to modified lagoon operations is
unknown. Monitoring for the effectiveness of this strategy is recommended as a next step {see Sectlion 6.3},

5.4 Shoreline Strategies

Shoreline strategies such as levees, floodwalls, and seawalls are designed to address surface flooding
(e.g., shoreline overtopping cue to coastal storm surge, waves, and sea level rise). However, in areas with



a shallow groundwater table or insufficient internal drainage capacity, pumps are likely reguired in addition
to reduce the petential for flooding on the inland side of these structures. In Alameda, the groundwater
table can rise by five feet or more in response {0 a heavy precipitation event (see Figure 2.3), and this
groundwater slowly drains to the Bay overtime after the rainfall event subsides. In addition, surface flows
from precipitation events are conveyed by the city's stormwater drainage system and discharged into the
lagoons and the Bay through multiple outfalls. The City of Alameda is currently updating the Alameda Point
Master Infrastructure Plan, and groundwater pumping in combination with levees, floodwalls, seawalls, and
cutoff walls*® will be added as future adaptative measures.

A series of distributed groundwater pumping wells and monitoring wells could be used to maintain a lower
groundwater table and support the interior drainage system behind levees and floodwalls. The groundwater
pumps should be set to activate when a threshold groundwater table level is exceeded, and to de-activate
when the groundwater table is sufficiently lowered. In the near term, the pumps may only activate during
and after large storm events when the groundwater table is high. In the longer term, if the shoreline
protection structures do not prevent the inland groundwater table to rise in response 10 sea level rise, the
pumps may operate more freguently, including outside of the rainy winter season.

Cutoff walls may be effective at recucing the rise of the inland groundwater table in response to sea level
rise; however, pumping would still be required to address the rise In groundwater due to precipitation events
and to support the discharge of stormwater runoff collected within the stormwater drainage system. Along
the Alameda Point shoreline, deep soil mixing®’ is being used to stabilize the soils and reduce seismic and
liguification risks. Deep soil mixing can also be used for groundwater control. At the Port of Qakland and
the Oazkland International Airport, cement deep seil mixing was used for ground stabilizaticn and te limit
lateral spreading and deformation during earthguake conditions (Yang et al. 2004). At the Airport, cement
deep scil mixing was used to construct cutoff walls by overlapping mixing shafts with a diameter of 90
centimeters to provide permanent groundwater seepage control (Yang et al. 2004}, This application may
prevent an inland rise in the groundwater table by severing the connection between the Bay and the inland
shallow groundwater layer. Both Alameda Point and the Cakland International Airport are primarily
constructed on former tidelands and shallow water areas that were filled to create more developable land;
therefore, applications that are successful at the Airport may also be successful at Alameda Point.

In areas without cutoff walls, a system of trench drains {i.e., an excavatec trench that allows groundwater
to seep in and collect) could be used to collect and cenvey groundwater to a mere central location for
pumping. This woulc reduce the number of pumps required and may also reduce the potential subsidence

“ Cut-off walls (and grout curta 1s and sheet p owalls) arc vertical subsurface barr ors compeosed of irmpervicus or ow perreability
natural or engineered malerials, such as cemen:, bentonie ¢ ay, or steel (in the case of sheel pile walls). These structures prevent
suasu-face llow in ooth directions. Although effective al reducing groundwater intrusion inlo Lhe cily, Lhe structures can alse prevent
the natural flow of groundwater from Alameca to the Bay after la-ge rainfall events

 Deep soll mxing is an in situ sail treatment in which native sails are blended with cementitious ardior other materials, typically
referred to as binders. Compared to native soils or fills, the soil-binder composite material that is created has enhanced engineering
oroperties such as increased strength, lcwer permeability, and reduced comgressibility. Deep scil mixing has been used all over
the world, and locally for the Oakland Intemnational Airport and Part of Gaklard shoreline projec:s (Yang et al. 2004) and Treasure
Islana (CMG 207 5)



risks that often come with excessive groundwater pumping. Regardless of the solution, the pumped
groundwater is likely to be brackish (i.e., a mix of fresh water and saltwater) and may be contaminated by
surface pollutants and soil and groundwater centaminants (see Sections 2.3 and 2.6). If contaminants are
present, direct discharge of the collected groundwater to the Bay is not likely to be permitted by the RWQCB
or the California EPA. The collected groundwater would require retreatment before discharge. The City
would need to coordinate with EBMUD to assess if the groundwater can be discharged to the sanitary
sewer system, or if an alternate onsite treatment solution would be required.

5.5 Groundwater Pumping

Grouncwater pumping for dewatering or lowering groundwater levels is a commonly used approach,
particularly during construction when groundwater levels must be depressed to construct below-grade
supporting infrastructure and foundations. This strategy is usually deployed for a small geographic area,
such as a construction site. In general, groundwater pumps have a localized effect. The groundwater in the
vicinity of the well is lowered, and the groundwater table gradually slopes up towards the original
groundwater table height forming a “cone of depression” around the well. The size of the cone of depression
is based on many factors, including the pumping rate and the hydraulic conductivity of the surrounding
solls. To lcwer the groundwater level across a large geographic area, a distributed network of wells may be
required, in combination with monitoring wells, to monitor and adjust pumping rates as needed. If pumping
rates are not closely coordinated, the water table could be lowered in an uneven or unpredictable manner
and result in land subsidence and potential structural damage.

Placing groundwater extraction wells along the shoreline, in combination with shoreline protection
structures as noted in Section 5.4, or in the absence of structures, could provide a means of disrupting the
inland rise of the groundwater table. As sea levels rise, the groundwater pumping rates would increase,
and the inland areas could, theoretically, maintain their existing groundwater fluctuations and elevations.
More sophisticated modeling would be reguired to determine well placement and pumping rates, and to
assess over what range of sea level rise amounts this solution can remain valid. It is possible that additional
wells, or alternate well placement strategies, could be required with higher amounts of sea level rise.

As noled in Section 5.4, the pumped groundwater is likely to be brackish, and will likely reguire treatment
before it can be discharged to the Bay or a suitable alternate location. The most significant challenge could
involve finding & place for the pumped groundwater to go (Environment Agency 2011, 2014). If the
groundwater is pumped directly to San Francisco and San Leandro Bay's, a continuous loop of water from
the Bay —to the ground — and back to the Bay could be created. Although pumping is likely to be essential
in the in the short term, in the longer-term, solutions other than (or in addition to) pumping will be required.
Appendix C provides additional information and examples on groundwater pumping.

5.6 Governance Strategies

Physical strategies alone are generally not encugh tc increase resilience to flood hazards, including coastal
flooding, urban stormwater flocding, and emergent groundwater flooding. The city can update existing
plans, policies, ordinances, and building codes fe help increase the resilience of new, remodeled, and
rehabilitated infrastructure and new developments. Examples of dccuments that can be updated include:



e General Plan: The City cf Alameda’s General Plan outlines goals and policies to guide the city's
future conservation anc develcpment efforts. The Governor's Office of Planning and Research
released updated General Plan guidelines in 2017 that include climate change considerations.
Alameda’s Climate Action and Resilience Plan is related to the General Plan; however, climate
change considerations and risks can be explicitly included to support resilient, equitable, and
economically vibrant long-range planning.

» Local Hazard Mitigation Plan; The City of Alameda’s Local Hazard Mitigation Plan was updated in
2016 (City of Alameda 2016). The plan includes climate change considerations, including increases
in temperature, sea level rise, and its impacts on landslides, earthquakes, and flooding. The next
update should consider the latest climate change science and include the potential for the shallow
groundwater layer to rise above the ground level and create new flooding hazards.

o Capital Improvement Plan: For many cities, the Capital Improvement Plan guides investments in
infrastructure and facilities throughout the city. The City of San Francisco developed capital
planning guidance related to sea level rise to increase the resilience of investments within the “sea
level rise vulnerability zone” {CPC 2015). San Francisco’s guidance was updated in 2019 to
consider the latest climate change science. The City of Alameda could adopt similar guidance that
censiders both sea level rise and the rising groundwater table.

+ Storm Drain Master Plan: Alameda released their Storm Drain Master Plan in 2008, with updates
released in 2011 and 2017 (Schaaf & Wheeler 2017). Rising groundwater levels are intricately
linked with the City’s storm drain system and lagoon opérations. Future updates to this plan could
consider the potential for a rising groundwater table, with increased investments on identifying areas
with groundwater infiltration.

e Building Codes: The City of Alameda could update the Building Code to include requirements
related to flood resilient building materials, flood proofing, floodable designs, drainage for below-
grade living- and workspaces, etc. The codes could reguire consideration of a higher groundwater
table in structural designs, and to plan for groundwater tables that can vary by five feet or more
seasonally. New below-grade basemeants and living spaces should not be allowed.

» Floodplain Management Ordinance: The ordinance includes provisions for residential and
commercial construction in flood prone areas. The flood prone areas are generally defined by the
FEMA Flood Insurance Rate Maps and base flood elevations. These provisions can be extended to
include areas projected (o be exposed by sea level rise and/or emergent groundwater.

Additional governance strategies that have been used by other jurisdictions throughout the nation are
included in Appendix C, and updates to the CARP’s recommended strategies are included in Appendix D.

6 Next Steps

This study represents a first step at better understanding the shallow groundwater layer in the City of
Alameda, the response of this layer to sea level rise, and the potential for emergent groundwater, surface
flooding, and contaminant risks. Additional steps can be taken to refine and improve this analysis.



6.1 Incorporate within the Climate Action and Resiliency Plan

This study fills a data gap identified in the CARP. As the CARP is updated over time, information about the
rising groundwater surface and the potential for contaminant mobilization should be incorporated. The
CARP also identified eleven priority areas for adaptation, based on sea level rise, storm surge, the potential
for shoreline overtopping, and precipitation-based flooding associated with a 25-year rainfall event. When
emergent groundwater is considered, additional areas or assets could become high-priority areas for
adaptation. The vulnerability assessment presentad in the CARP should therefore be expanded to consider
emergent groundwater. The preliminary review identified that half of the high priority adaptation sites could
be vulnerable to emergent groundwater at an earlier time than the sea level rise scenarios suggest.

The CARP alsc included an estimate for the cost of inaction. This cost analysis should be revisited and
updated with the groundwater information provided in this assessment.

6.2 Update the Digital Elevation Model

The groundwater mapping, as well as the ART sea level rise and storm surge mapping, relies cn a BEM
based on LIiDAR data collected in 2010 and 2011, Development that has occurred since this timeframe is
thus not represented in the LIDAR data or the groundwater mapoing. For example, fill material was imported
to raise the grades for the Corica Golf Course on Bay Farm Island. The groundwater mapping shows that
the golf course could have emergent groundwater with 12 inches of sea level rise. However, due fc the
raised grades, the golf course is unlikely to be vulnerable under this early scenario. Grade changes have
also occurred since 2010 in the vicinity of Alameda Landing and Alameda Pgint. There are two potential
options for updating the groundwater mapping {and the sea level rise mapping) to better reflect current
conditions:

+ New LIDAR data can be collected. A new LIDAR baseline will create a more current snapshot in
time for ground elevations in Alameda. (Post-processing of the LIDAR data to create a bare earth
digital elevation model would also be required).

« Survey data can be collected in areas with known grade changes, and the DEM can be modified to
reflect the new elevations. If digital as-bullt drawings are available for the developed areas, these
drawings can be used to support DEM updates. {In many cases, grading plans created for re-
development projects do not reflect actual built conditions, and they are unsuitable for updating the
DEM unless they have been verified post-construction as the as-built condition).

6.3 Increase Spatial Distribution of Groundwater Monitoring Wells

Additional groundwater monitoring wells, particularly in residential areas where they are limited, would
benefit future updates to the groundwater mapping and provide insight into the response of the shallow
groundwater layer to sea level rise. Additional groundwater monitoring wells would also decrease the
reliance on reviewing and tabulating information from gectechnical soil borings for future updates.

Figure 6.1 presents locations that could benefit from additional monitoring well locations, with the numbers
reflected a potential order of pricrity.



Bay Farm Island: Currently, no monitoring wells are located within the residential or commercial
areas on Bay Farm Island. Additional monitoring wells near the lagoon system, the shoreling, the
Bay Farm Bridge touchdown, on Maitland Drive, and in the commercial district along Harbor Bay
Parkway would provide information to better characterize the existing groundwater surface.
Monitoring wells can also help better characterize the relationship between lagoon water levels and
the groundwater table elevation. This area is also built on Bay Fill {see Section 2.4}; therefore,
sampling contaminant concentrations could be beneficial depending on the quality of the fill material
used.

Fernside Neighborhood: Several monitoring wells are located near the intersection of High Street,
Fernside Boulevard, and Gibbons Drive. This area appears to have high contamination
concentrations and could exhibit emergent groundwater with 12 inches of sea level rise. However,
the extent of the contamination within the residential areas is unclear. Monitoring wells placed near
the intersections of Gibbons Drive, Northwood Drive, and Southwood Drive could help better
characterize the existing groundwater surface and the extent of contamination.

Jean Sweenesy Open Space Park: Monitoring wells are planned within the park. These wells will be
beneficial for characterizing the extent of residual contamination in soils, as well as the potential for
re-maobilization of the lead contamination capped beneath the bike trail. Emergent groundwater is
projected to occur along Buena Vista Avenue with 12 inches of sea level rise. Wells in the park and
along Buena Vista Avenue in this vicinity will be beneficial for characterizing the existing
groundwater surface.

Woodstock / Old Alameda Point: No monitoring wells are in this area. This area includes residential
housing, Encinal Junior and Senior High Schocl, and cther light industrial and commercial uses,
including former military land use. Emergent groundwater is projected to occur along Central
Avenue and Main Street with 38 inches of sea level rise. Monitoring wells in this area would help
inform both residual contaminant concentrations and the existing groundwater surface.

Main Island Alameda Lagoons: No monitoring wells are found on either side of the Main Island
lagocn system. In the absence of maodified lagoon operaticns, emergent groundwaler is projected
to occur with 12 inches of sea level rise. However, managing lagoon water levels can likely mitigate
the rise in the groundwater table in this area. Monitoring wells can help better characterize the
relationship between lagoon water levels and the groundwater table elevation.

Webster and Posey Tube / Target Parcel: Monitoring wells may be present within the Target Parcel
(see Section 2.6.4); however, the cbservations are nol avallable within the GAMA GeoTracker
database. The area surrounding Webster Street and Mariner Square Drive is projected to exhibit
emergent groundwater with 12 inches of sea level rise. Emergent groundwater in this area could
impact egress and ingress through the tubes. Monitoring wells in this area could help better
characterize the existing groundwater table and confirm if emergent groundwater is a likely concern
at this early sea level rise scenario.



L Geotracker Wells
Priority Area for New Monitoring Well

Figure 6.1 Potential Locations for Additional Monitoring Wells

6.4 Increase Temporal Distripution on Monitoring Observations

The SWRCB requires limited monitoring of the existing wells. Most well locations are currently monitored
twice per year, in the winter and summer, although monitoring requirements may vary based on permit
conditions. More frequent maenitaring, particularly during and after precipitation events, would provide
additional information on the response of the shallow groundwater table to precipitation. More frequent
monitoring would also increase the likelihood of capturing peak water table elevations during wet winters.

The University of Berkeley has graduate student researchers that are interested in advancing groundwater
science. The City of Alameda could partner with the University and help a graduate student gain access ta
multiple wells on the Main Island for the installation of remote monitoring equipment that can collect
measurements every 15 minutes. This informaticn could help tease out the influence of the tides, rainfall,
and longer-term sea level rise an the elevation of the water table. Depending on the number and extent of
wells that can be monitored concurrently, this could also help inform the inland extent of the tidal influence
on the shallow groundwater layer {i.e., how far inland is the 1:1 relationship hetween sea level rise and
groundwater rise a reascnable approximation).



6.5 Identify Residential Underground Storage Tanks

Alameda is home to numerous turn-of-the-century {late 1800s and early 1900s) homes and kuildings, and
over ten thousand homes constructed pricr to 1930. Many older hames may have used oil-fired boilers and
furnaces with oil storage tanks located underground or in the basement. A survey could be conducted to
help identify potential legacy underground oil storage tanks that were not removed when heating systems
were upgraded over time. As the shallow groundwater tatzle rises, these underground storage tanks could
provide an additional source of contamination for the city.

6.0 Analyze Additional Contaminants

This study reviewed and anzalyzed contaminants that had concentrations above human health cenchmarks
between 2000 and 2019. However, additional contaminants are monitored and reported to the SWRCB
throughout the city. A more tharough assessment could be completed to catalog and map additional
contaminants in areas with emergent groundwater risks.

0.7 Analyze Potential Landfill Risks

Qver three dozen historic and closed landfills are located along the San Francisco Bay shoreline. The
landfills vary frem former military landfills, residential dumpgs, and relics of mining and other waste frem the
Gold Rush era. Some landfills were operated as official landfills by waste management agencies, while
others began as unregulated dumpg sites. In 1961, the organizaticn Save the Bay mobilized to close these
landfills and reduce the risk of polluting the Bay. Many of these former landfills have been turned intc public
parks, although the legacy trash and waste remain buried teneath the ground surface. As sea levels rise
and waves along the shoreline become more erosive, coastal erosion along the shereline edge of some
landfills, including the Doolittle Landfill, could create a pallution risk to the Bay. Rising groundwater levels
could also pose a risk and increase the potential for leachate to seep from the landfills into the Bay and
surrounding soils. Due to the high numker of former landfills aleng the shoreling, this is an area of study
that would enefit from regional attention and coordination.

It has also been noted that the Corica Golf Course was constructed on top of an old landfill site and
groundwater monitoring has occurred quarterly since approximately 2013. At the time this groundwater
assessment was completed, records of the old landfill and the respective groundwater monitoring data was
not obtained. The Corica Golf Course has also changed substantially in recent years as fill has been
imported and the site has been raised, re-graded, and improved. Re-evaluation of any old landfill material
underlying the golf course is also recommended.



6.8 Analyze and Update Liquefaction Zones

A cross-discipline team at the USGS is currently completing a pilot analysis of the interaction between sea
level rise and rising groundwater tables and how that may impact liguefaction hazards. As this science
advances, there may be a need to update the liguefaction zone mapping (see Figure 2.11). The City of
Alameda should continug to monitor advancemeants in the science and participate in regional conversations
on groundwater issues.

6.9 Coordinate with Regulators

The cleanup efforts for contaminated lands are currently regulated by the SWRCB, the RWQCB, and DTSC.
In general, smaller sites with leaking underground storage tanks are regulated by the SWRCB and RWQCB,
and larger contaminated lands such as former military areas are regulated by DTSC. Existing remediation
efforts consider a stationary climate, i.e., the remediation efforts do not consider the effects of climate
change such as sea level rise, rising groundwater levels, or increased storm intensity and frequency. The
City of Alameda should coordinate with regulators and encourage consideration of climate change in
remediation efforts. Some formerly contaminated lands may require re-investigation if residual or legacy
contamination can be remobilized with a rising groundwater table. Ultimately, existing regulations and
remediation methods or timelines may nead to be revised to address the changing climate. This will require
larger coordination efforts and conversations at the regional, state, and federal levels.
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Appendix A: Contaminant Tables

Table A.7.1 Average Benzene Concentrations between 2015 and 2019 (HHB 1
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32 out of 155 wells in the City of Alameda currently monitor benzene concentrations.

Table A.7.2 Average MTBE Concentrations between 2015 and 2018 {HHB 13 pg/L)

WISl 10 oU 11/28/11 1 10GO010L803 OW 2
WTSE 2 17 4 91317 1 1 TOGOOTOOGRC-MW-16
MT3E 3 17 & 8710415 1 Z TOR00100980-Mw-172
W SE £ 14 b B10/15 < 4 (0500100980 KWW 13
MTSE S 15 7 §/17/16 3 4 TOGOOL00980-MW-15
W3R 6 4 12 8/30/18 b fa [ 0000009340 MW
WMITSE 7 51 5,200 12/72/02 1,200 & TOS00T02263-MV-6
MI3LE 21 930 L/ 28705 160 / 10600102263 MY 1AR
MTSE S 42 270 11/29/11 63 8 TOSOOTOT1803-EW-2
VIT3E 10 (@ >1 2725016 12 12 T20000005874-IW -1
MITSE 11 48 1./00 10/26/04 Gh 23 (0500101803 MWW 2
MTSE 12 a6 3,600 5/30/07 310 25 TOG00101803-MWy -4
WIT3E 13 a7 10 12,70/ 100 170 (0500101803 FW 4
MTSE 14 a4z 480 12/70/15 110 130 TO00101803-EW -5
WMIT3L 1S 12 o /0 205124 1& 180 10600102263 WV =
V3R 16 4/ 6,200 a/8/05 1,200 320 (0600101803 MW T
MT3E 17 21 13.000 3/28/09 &40 540 TO600102263-MWy -3
VITSE 18 0 18,000 9/14/09 5,300 1,800 (0600107763 MW 11

There are 18 wells where MTBE is currently monitored in the City of Alameda, and there are 247 wells with
MTEE monitoring in the historic record.



Table A.7.3 Average Manganese Concentrations between 2015 and 2019 (HHB 50 ug/L)
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There are 16 wells where manganese is currently monitored in the City of Alameda, and there are 48 wells

with manganese monitoring in the historic record.

Table A.7.4 Average Toluene Concentrations between 2015 and 2019 (HHB 150 pg/L)
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There are 29 wells where toluene is currently monitored in the City of Alameda, and there are 180 wells
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Table A.7.5 Average Iron Concentrations between 2015 and 2019 (HHB 300 pg/L)
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There are 20 wells where iron is currently monitored in the City of Alameda, and there were 52 wells with
iron maenitoring in the historic record.

Table A.7.6. Average TBA Concentrations between 2015 and 2019 (HHB 12 pg/L)
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There are 75 wells where TBA was historically monitored in City of Alameda, and there are 25 wells in the
current periad recard.

Table A.7.7 Average TCE Concentrations between 2015 and 2019 (HHB 5 ug/L)
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There are 27 wells where TCE was historically manitored in City of Alameda, and there are 6 wells in the
current period record.



Table A.7.8 Average PERC/PCE Concentrations between 2015 and 2018 (HHB 5 ug/L)
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There are 18 wells where PERC/PCE was historically monitored in City of Alameda, and there are § wells
in the current period record.

Table A.7.9 Average Legacy Lead Concentrations between 2005 and 2010 {HHB 15 pg/l}
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There are 16 wells where lead was historically monitored in City of Alameda, however there are no wells in
the current period record.

Table A.7.10 Average Legacy Arsenic Concentrations between 2003 and 2013 (HHB 10 mg/L)
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There are 21 wells where arsenic was historically monitored in City of Alameda; however, there are noc wells
in the current period record.

Table A.7.11 Average Legacy Chromium Concentrations between 2005 and 2010 {HHB 50 pg/L)
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There are 37 wells where chromium contamination was historically monitored in City of Alameda, however
there are no wells in the current period record.






Appendix B: DTSC Contaminated Lands

Table B.7.12 DTSC Investigation Locations
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Summary of Potential Groundwater Adaptation
Strategies for City of Alameda:
National Examples

Introduction

This document describes potential physical, governance, and informational adaptation strategies
to address rising groundwater levels as a result of sea level rise. This summary is a companion
document to an Alameda-specific set of groundwater adaptation strategies being developed by
Silvestrum Climate Associates. These strategies are drawn from a review of groundwater management
techniques applied throughout the country. The groundwater management strategies identified in
this review have not historically been applied specifically to address sea level rise related
groundwater hazards; however, they are presented here to provide an initial list of potential
strategies that could be adapted and applied in Alameda upon further review and evaluation. The
purpose of this document is to present an initial list of potentially applicable sea level rise related
groundwater management strategies for the City based on typical groundwater strategies that have
been applied successfully elsewhere.

In coastal areas, greundwater levels in the surficial aguifer are strongly influenced by the water level
in the adjacent surface water body. When the surface water body is tidal {such as in San Francisco
Bay), groundwater in the coastal area fluctuates daily with the tides and seasonally/annually in
response to precipitation patterns and rates of pumping and recharge. At the shoreline,
groundwater is generally equal to mean sea level, on average, and it is anticipated that coastal
groundwater levels will rise in response to future sea level rise. The effect of sea level rise in raising
groundwater levels tapers moving inland to a point where groundwater levels are insensitive to the
Bay’s influence. In general, the width of the coastal zone where groundwater is affected by Bay
water levels varies and depends on a variety of factors, including the amount of sea level rise, rates of
precipitation and recharge, underlying geology and hydraulic conductivity, presence of artificial fill,
and existing pumping and groundwater lowering activities. There is little information available
about the landward extent of Bay influence on groundwater levels within San Francisco Bay.
An ongoing groundwater modeling study by the U.S, Geological Survey and University of Wyoming
may help provide further information on these factors {results will be available in 2020).

Several means of addressing rising groundwater levels and associated impacts are summarized in
the sections below. The different adaptation appreaches identified in this document have historically
been applied to address several causes of elevated groundwater levels, including:

o  Water supply or wastewater collection system leakage

s Excessive irrigation using potable or reclaimed water

s Natural groundwater flow impediment due to underground structures
s Curtailment of groundwater extraction
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» Increased upstream groundwater recharge
s Increase in impervious surfaces as a result of paving and building construction that reduced
evaporation at the ground surface

The national examples discussed in this document were compiled based on a review of typical
groundwater lowering and/or management strategies used to address elevated groundwater levels
elsewhere. The strategies were not necessarily developed specifically for groundwater rise due to sea
level rise; however, they show potential applicability for the City of Alameda. The applicability of
different adaptation measures to address the specific challenges associated with sea level rise and
groundwater will need to be further assessed in future studies and evaluations prior to implementation.

Physical Strategies

The physical strategies identified to address rising groundwater generally fall into three categories:
lower, divert, or adapt. Groundwater hazards can be managed at a regional, site, or asset level by either
managing the groundwater hazard itself (i.e., lowering or diverting groundwater) or adapting
infrastructure to be less sensitive to groundwater rise {i.e., harden, raise, or relocate). Hardening
strategies may be applied to existing infrastructure {i.e., retrofitting) or new construction.

Strategies for Lowering or Diverting Groundwater

As sea levels rise in the Bay, discharging excess groundwater from low-lying inland areas will likely
require pumping, especially in locations where existing or new shoreline protection features such as
levees, seawalls, and tide gates prevent natural drainage of surface and ground water to the Bay.
Pumping for dewatering or lowering groundwater levels is a commonly used approach and sea level rise
will likely necessitate increased rates of pumping in areas where groundwater lowering already occurs
and may require pumping in new areas where elevated groundwater |levels become a problem. Due to
Alameda’s proximity to the Bay, high pumping rates may be required to maintain a satisfactory
drawdown of the groundwater surface — especially during wet winters or times of heavy precipitation. In
some cases, subsurface groundwater barriers such as grout curtains, cut-off walls, or sheet pile walls?!
anchored to impervious or less pervious soil layers may need to be used in conjunction with pumping to
control groundwater levels at a site level and prevent recharge by subsurface Bay waters as pumping
oCCurs.

Pumping could occur at distributed wells or from underground tanks to which groundwater would be
conveyed by pipes or French drains?. Depending on proximity to the Bay and local groundwater
dynamics, pumped water may be fresh, brackish (a mix of fresh and saltwater}, or saline. The salinity
and degree of contamination of pumped groundwater may dictate how it is discharged. Clean
freshwater may be reused for other purposes such as irrigation (e.g., in other parts of the City where
elevated groundwater levels are not a concern). Clean brackish or saline water may be conveyed to the

! Grout curtains, cut-off walls, and sheet pile walls are vertical subsurface barriers composed of impervious or low
permeability natural or engineered materials, such as cement, bentonite clay, or steel {in the case of sheet piles).
2 A French drain is a trench filled with gravel containing a perforated pipe that collects and redirects surface or
groundwater away from an area or away from the foundation of a building.

2
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City’s stormwater system and ultimately discharged to the Bay (either by gravity at low tide or by
pumping). For combined stormwater-sewer systems, it would be important to assess any potential
impacts of conveying high salinity waters to the wastewater treatment plant to avoid disrupting
biological treatment processes. Pumped groundwater that is contaminated may need to undergo
further treatment or dilution before conveyance to the stormwater system or discharging directly to the
Bay, depending on the types of contaminants, degree of contamination, and discharge permit
requirements.

In open space areas (such as parks) or in new developments, site grades could be raised by placing fill to
elevate ground elevations above future groundwater hazards and avoid issues with emergent
groundwater flooding. Placement of additional soil would provide greater infiltration and storage
capacity for runoff and provide an additional benefit of reducing risk of flooding from surface waters.
Depending on the City’s green infrastructure goals, raising site elevations to create additional storage
and infiltration capacity may be required to successfully implement stormwater-related green
infrastructure installations that rely on infiltration in areas of high groundwater.

Table 1 presents a summary of potential physical strategies to address rising groundwater by lowering
or diverting. For each strategy, a description of the strategy is provided along with its potential
applicability to Alameda and additional considerations for implementation.
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Table 1. Potential Physical Strategies to Address Rising Groundwater by Lowering or Diverting

Name of Description Applicability to Considerations Case Study/Example
strategy Alameda
Pumping Distributed pumping wells | Applicable. Primarily Requires connection to Bolton, Ontario. Use of sump pumps to
to lower groundwater applicable in low stormwater system or manage groundwater levels and
levels, hydraulic conductivity | existing/new Bay seepage along excavated surface during
areas or in conjunction | discharge point. Excessive | construction project.
with barriers to pumping could lead to
prevent recharge by increased rates of httpls://www.peelregion.ca/pw/water/
Bay waters. subsidence. gnviron-
assess/pdf/bolton/appendix/Appendix
E - Hydrogeclogical Report.pdf
Groundwater Low hydraulic Applicable. May be While groundwater Lake Okeechobee, Florida. Installation
Barriers conductivity barriers to applicable to address barriers will reduce of seepage barrier underneath dike.

reduce groundwater flow
or tidal influence from
Bay.

high groundwater
levels immediately
adjacent to the
shoreline in
conjunction with
pumping.

influence of subsurface
Bay waters in inland areas,
they will also prevent
natural discharge of
groundwater to the Bay,
necessitating pumping.

https://www.semanticscholar.org/pape

r/Changes-in-the-saltwater-interface-

corresponding-to-Prinos-
Valderrama/842666442ec28ce525655¢e
f1758a5278ef93577b

Many other examples of seepage cutoff
walls for levees, flood barriers, and
construction projects.
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Name of Description Applicability to Considerations Case Study/Example
strategy Alameda

French Drains

Perforated pipes in
trenches collect
groundwater and convey
to the stormwater
system, discharge points,
or to underground tanks
fram which groundwater
is pumped.

Applicable. Could be
applicable in
conjunction with
pumping stations.

French drains may not
perform properly in
shallow surficial
groundwater coastal
aquifers with tidal
influence. These systems
may cause groundwater
flow to be reversed during
high tide events.

Miami International Airport, FL.
Installation of exfiltration trenches and
perforated pipes to manage
stormwater and groundwater
infiltration from an asphalt parking
area.

https://www.environment.fhwa.dot.go

v/env topics/water/ultraurban bmp r

pt/5mcsl.aspx

Green areas for
groundwater
management

Increase soil storage
capacity by elevating
green areas (e.g., parks,
golf courses) to facilitate
implementation of green
infrastructure strategies.

Retrofit/construct green
areas with capacity to
absorb excess stormwater
and emergent
groundwater

Potentially applicable.
Could be applicable in
low-lying areas

Site-specific applicability,
depending on elevation,
groundwater table,
stratigraphy, and green
space availability

Bronx, New York, NY. Use of raingarden
in urban park to capture runoff and
infiltrate or convey excess water to
combined sewer.

https://ascelibrary.org/doi/10.1061/1S
WBAY.0000880

Miami Beach, FL. The City is evaluating
raising low-lying shoreline parks to
reduce flooding from sea level rise. The
City is already raising streets to prevent
flooding and better manage
stormwater. Raising parks could
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Name of Description Applicability to Considerations Case Study/Example

strategy Alameda
provide additional infiltration and
stormwater storage and reduce tidal
flooding as well.

SeepCat SeepCat is an experimental | Potentially applicable. Further piloting is needed | SeepCat description:

groundwater capture
system designed by
Deltares intended to
prevent intrusion of saline
groundwater into
freshwater aquifers by
capturing excess
groundwater and returning
it to its marine source.

for case studies on the
main land and different
geological settings. While
the primary purpose of
the SeepCat system is to
protect freshwater
aquifers for drinking
water, it has the potential
to be a systematic
approach for lowering
groundwater levels as
well.

https://www.deltares.nl/en/news/seep

cat/
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Strategics for Asset Adaptation

Elevated groundwater can be problematic for both buried and at grade infrastructure, causing seepage
into basements, saturation of roadway subgrades, infiltration into stormwater and sanitary sewer pipes,
buoyancy forces on buried pipes and tanks, uplift forces on impermeable surfaces (such as slab
foundations, parking lots, or sidewalks), increased risk of liquefaction, and increased soil saturation and
salinity. Table 2 lists groundwater impacts on infrastructure and potential hardening strategies that
could be further investigated for application in the City of Alameda. For each groundwater impact,
potential asset adaptation strategies are discussed for retrofitting existing infrastructure and for new
construction. Any strategies identified for new construction may require a corresponding governance
strategy to update design guidelines and/or standards to incorporate these resilience measures into
new projects at the planning and design stage. Developing and providing future groundwater hazard
maps to planners and designers will be a key aspect of successful implementation of these adaptation
measures for new construction.

Table 2. Potential Physical Strategies to Address Rising Groundwater through Asset Adaptotion

Groundwater Impact on Potential Asset Adaptation Strategies
Infrastructure (Retrofit or New Construction)
Seepage into basements Retrofit existing structures to seal or floodproof basement walls

and/or foundations to prevent seepage into basements.

Seal or floodproof new basement walls and/or foundations for
new construction in areas identified as exposed to elevated
groundwater levels due to sea level rise.

Infiltration into stormwater and | Seal or retrofit existing pipes experiencing high infiltration (e.g.,
sanitary sewer pipes (or leakage of | sliplining, etc.}.

pipes) Construct new pipes using more robust materials to reduce
infiltration in areas identified as exposed to elevated groundwater
levels due to sea level rise.

Monitor pipes in areas of high groundwater to identify and
address infiltration issues.

Buoyancy forces on buried pipes | Retrofit buried pipes and tanks by anchoring pipes to prevent
and tanks damage by increased buoyancy forces.

Anchor new pipe and tank construction in areas identified as
exposed to elevated groundwater levels due to sea level rise,

Uplift forces on impervious | Retrofit existing impervious surfaces or construct new impervious
surfaces surfaces with vertical drains to provide a controlled pathway for
emergent groundwater to flow up instead of uplifting concrete or
seeping around and causing erosion.

Increased risk of liquefaction Retrofit foundations for existing buildings considering potential
seismic hazards under conditions with increased liquefaction risk.
Perform seismic analysis and design for new buildings considering
increased liquefaction risk due to elevated groundwater conditions
as a result of sea level rise.

Increased soil saturation and | Monitor soil saturation and salinity condition in existing green
salinity areas to identify potential issues with elevated groundwater.
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Groundwater Impact an Potential Asset Adaptation Strategies
Infrastructure (Retrofit or New Construction)

Change planting palettes for landscaping in areas identified as
exposed to elevated groundwater levels due to sea level rise to
plants more adaptable to saturated conditions and/or higher
salinities®.

Data Needs for Physical Strategy Implementation

Based on the above it appears that strategies to address rising groundwater levels due to sea level rise
will need to be site or asset specific. However, the planning and design of these facilities will require
larger scale evaluations including compilation of existing data on soils (stratigraphy, hydraulic
conductivity, storage coefficients), exploratory well drilling, aquifer testing, ground water level
monitoring network, and groundwater models. These data are needed because, while the projects will
be local, they will interact with large scale groundwater flow patterns including underlying soils, which
will control response of local groundwater levels to sea level rise and dictate the efficacy of the various
strategies. At a site level, application of groundwater models {such as MODFLOW as being applied by
the U.S. Geological Survey) may be required. If the groundwater response is sensitive to density
differences between saline Bay waters and fresh groundwater, three-dimensional groundwater models
capable of accounting for these variations may be needed,

Governance Strategies

Planning for climate change includes consideration of various components which carry significant
uncertainty along with them. These include uncertainty in projections of future physical conditions,
such as precipitation, temperatures, and sea level trends as well as planning related uncertainties such
as future development, building codes, regulatory environment, and public infrastructure needs. As
discussed above for the physical strategies, successful implementation of asset adaptation may require
companion governance strategies to update regulations, codes, or design guidelines,

Some examples of potential groundwater related governance strategies are listed below:

s Update the City’s Floodplain Management QOrdinance to include provisions for residential and
commercial construction in areas projected to be exposed to elevated groundwater levels due to
sea level rise. Provisions could include standards of construction related to anchoring of buried
pipes and tanks, use of water-resistant construction materials, floodproofing of basement walls and
foundations, elevation of structures {i.e., freeboard) in areas potentially exposed to emergent
groundwater flooding, and updated standards for utilities to acknowledge groundwater hazards and
minimize or eliminate infiltration due to groundwater.

¢ Update the City of Alameda Building Code to include guidance/requirements related to:

s Flood resistant building materials

3 For example, Point Blue’s Climate Smart Restoration Toolkit (https://www.pointblue.org/climate-smart-
restoration-toolkit/)
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» Floodable designs
s Guidance on groundwater management

» Update the City’s Local Hazard Mitigation Plan to include maps and discussion of existing and future
groundwater hazards

s Develop capital planning guidance for City projects to include consideration of sea level rise and
groundwater hazards in planning and design

e Develop a Citywide groundwater hazard planning map to identify areas potentially exposed to
groundwater hazards; tie map to building code and capital planning guidance; include in Local
Hazard Mitigation Plan

s Establish green infrastructure planning and design guidance that accounts for higher groundwater
levels and potentially reduced effectiveness of infiltration

o Implement land use or deed restrictions for properties in areas projected to be exposed to elevated
groundwater levels due to sea level rise to minimize risk of groundwater hazards (for example,
restrictions related to basements, irrigation, etc.)

e Establish incentives for drought-resistant plantings to reduce irrigation needs which contribute to
higher groundwater levels

s Establish overlay zones or districts for sites or neighborhoods projected to be exposed to elevated
groundwater levels due to sea level rise to apply additional regulations based on the unique nature
of groundwater hazards

s Investigate options to purchase development rights, land use swap, or land acquisition (i.e.,
buyouts) of areas projected to be exposed to elevated groundwater levels due to sea level rise

» Update zoning and land use in areas projected to be exposed to elevated groundwater levels due to
sea level rise to limit development in those areas

e Review/revise land use regulations to regulate construction on liquefiable soils. Require liquefaction
assessments for new construction to consider effects of elevated groundwater levels due to sea
level rise in design.

s Establish an ordinance to require local minimum standards for sustainable-green building practices

through LEED (e.g., LEED Gold Certification) and/or Living Building Challenge certification for new
construction exceeding, for example, 5,000 sq-ft. For existing construction, the standards could
apply to ground level additions exceeding, for example, 10,000 sg-ft of added floorplan area.
The City could also potentially pass an ordinance to require LEED certification credits to include
groundwater lowering systems (i.e., continuous dewatering with well-points, etc.}. Ordinances could
also give priority to LEED credits that incorporate adaptation strategies to flooding from rising sea
levels and rainfall, which is a way to address the consequences of emerging groundwater.

s Establish an ordinance to require minimum standards for sustainable and resilient infrastructure
through ENVISION Certification (e.g., Gold Certification) for new construction of public infrastructure
projects involving stormwater, wastewater, and water infrastructure as well as retrofits. Ordinances
could give priority to Envision credits that incorporate adaptation strategies to flooding from rising
sea levels and rainfall, which is a way to address the consequences of emerging groundwater.
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Informational Strategies

Informational strategies seek to address data gaps and unknowns to better position the City to
understand vulnerabilities and make adaptation decisions. The science of sea level rise impacts on
groundwater levels in coastal areas is rapidly evolving and only in the last couple years has it received
and increased awareness and dedication of resources to study this hazard. Through this work in support
of the City’s Climate Action and Resiliency Plan, initial steps at developing groundwater hazard maps and
identifying potential contaminants that could be mobilized by rising groundwater levels, the City has
taken important first steps in improving the understanding of this emerging hazard. Potential
information strategies that could be pursued in the City are discussed in the main body of this report.

Some additional examples of potential groundwater related informational strategies are listed below:

e Install monitoring wells near the shoreline at locations representative of various subsurface
conditions and distance from the Bay to better define the boundaries of tidal influence on
groundwater within Alameda

s Conduct pilot projects to collect and divert excess groundwater, including testing of groundwater
quality and potential needs and methods to treat pumped groundwater if it is found to be
contaminated

* Research products and methods to floodproof building foundations to prevent seepage of
groundwater into residential and commercial buildings

s (Collect hydrological and geological data necessary to conduct more detailed groundwater modeling
in the future, for example meteorological data and hydrogeological data throughout the City

» Conduct coupled surface-groundwater modeling of existing and future conditions to better
understand sea level-groundwater interactions. A model could also be used to investigate the
effectiveness of potential groundwater management strategies prior to potentially costly in-the-
ground installations.

s Furtheridentify and investigate groundwater management case studies from other national and
international examples

10






Appendix D: Suggested Revisions to the Climate Action and Resilience
Plan



The City of Alameda’s Climate Action and Resilience Plan (CARP) contains several tables with recommended strategies (City of Alameda
2019). In this Appendix, select tables are re-produced with suggested additions relevant to rising groundwater levels. These
recommendations are not intended to represent the full suite of updates that may be required for the next update the CARP.

Suggested modifications to Table 4-18 in the CARP are included below. Deletions are presented as strike outs, and additions are presented
in red.

Table 4-18 (Modified) Increasing Building Resilience

. Relative Responsible T
Strategy Action(s) Cost Entity Timeline

Encourage The Alameda Building Code currently requires that any new building 5 City of Alameda Short
implementation of flood-  construction or substantial improvements within the special flood hazard
proofing area (100-year floodplain) be elevated and flood-proofed in accordance

with FEMA requirements. Alameda should consider re-defining

“substantial improvement" to capture more redevelopment projects that

currently do not meet the threshold for this requirement. If substantial

improvement includes replacing the structures foundation, the installation

of drain tile or French drain systems should be required.
Encourage Implement programs to encourage flood-proofing retrofits to existing 5 City of Alameda Medium
implementation of flood-  buildings and redevelopment in flood-prone areas and areas where the
proofing exisling average groundwater table is within 5 feet of the ground surface.

Amend local codes and by-laws to mandate flood-proofing techniques in

defined flood hazard zones and adjacent areas to protect them from

future sea level rise and rising groundwater lavels while considering the

impact on disadvantaged communities.
Encourage Inventory and prioritize highest at-risk buildings, including those serving 3 City of Alameda Short
implementation of flood-  vulnerable populations, for resiliency upgrades. Alameda should identify
proafing options to help low-income households and other vulnerable residents

pay for flood retrofits.
Encourage Consider incorporating sea level rise and rising groundwater levels into 5 City of Alameda Medium
implementation of flood-  the flood management section of the Building Code {Appendix H) to
proofing encourage, incentivize, or require compliance with base floor elevation

and flood-proofing requirements to the upper estimate of mid-century sea
levels (or higher) as adopted be the State of California.



Encourage
implementaticn of flood-
proofing

Engage the community
in climate adaptation
efforts and build
grassroots support

Manage costs
associated with growing
flood risk

Investigate and adopt
requirements for
managing runoff from
impervious surfaces
using green
infrastructure

Consider incorporating rising groundwater levels into the flood
management section of the Building Code {Appendix H) to encourage,
incentivize, or require consideration of a higher groundwater table (a
minimum of 5 feet above current average levels, or at the ground surface
if the existing water table is within 5 feet of the ground surface) during
design and construction.

Launch a consumer education campaign on flood insurance, and flood
preparedness, and what to do during and after a flood event occurs
(include information on coastal flooding, urban (stormwater) flooding, and
groundwater flooding in basements). Develop materials to help residents
and businesses identify financial support for flood insurance and flood
retrofits. Engage community leaders in reaching ocut to underserved and
vulnerable communities to give them the support they need.

Work with FEMA to identify ways to increase Alameda’s Community
Rating to reduce flood insurance costs.

Building Code chapter 15.08, section 458.10 (site design), requires
construction projects creating over 2500 ft* of impervious surface to
incorporate at least one of six stormwater infiltration measures. This
provision should be reviewed for effectiveness and strengthened as
necessary to add other options (e.g., de-paving, under-drains in high
groundwater areas) and include runoff reduction targets. Should site
constraints limit meeting targets, the City should consider an in-lieu fee
program. Under this program, in lieu of fully meeting targets, funds are
deposited into a dedicated account to be used for strategically designing
and constructing stormwater management projects citywide to optimize
flood mitigation and co-benefits. By systematically targeting optimal
stormwater recharge, the City can align this requirement with green street
priority projects and provide irrigation for tree planting in heat island
areas. Compaost can be used as part of this effort to provide healthy seils
for healthy tree growth and carbon sequestration.

Consider expanding an in-lieu fee program for meeting other resilience
measures to support projects that address multiple vulnerabilities.

City of Alameda

City of Alameda and
FEMA

City of Alameda and
FEMA

City of Alameda

Medium

Short

Short

Short



Implement requirements
for managing runoff from
impervious surfaces
using green
infrastructure

Implement requirements
for managing the contral
and discharge of water
from residential sump
pumps

Study groundwater to
better understand
current groundwater
conditions and the
impact of sea level rise.

Consider design maodifications for infiltration-based green infrastructure in
areas with shalow groundwater a groundwater table within 5 feet of the
existing ground elevation. Designs should consider potential flood
pathways tc adjacent areas during when the groundwater table is at or
near the surface and rainwater cannot infiltrate as designed. Incorporate
requirements for stormwater management in new development and
redevelopment permits. For example, see concept drawings for “under-
drained stormwater treatment” in the Draft Alameda Paoint Storm Water
Plan. Ensure that capacity upgrades to the stormwater system (e.g., pipe
and pump upgrades) can accommeodate increased flow from non-
infiltration stormwater management approaches.

To reduce the risk of flood damage in basements, provide guidance to
homecwners related to sump pump requirements. For example,
homeowners should use 2 sump pumps unless pump failure would not
affect living spaces, electrical equipment or large appliances, or
neighboring properties (more than 2 pumps may be required for multi-
family or larger structures). The discharge should be directed to a storm
drain collection system or curb line upstream of the pump, orto a
landscaped or adjacent lawn area where the maximum anticipated flows
would not impact the structure or neighboring properties. Discharge
velocities should be low so as not to create a potential hazard. Ponding
against buildings and retaining walls should not be allowed. Sump pumps
must have a fitted cover to prevent accidental access to the sump pump
by children or pets. Installation must follow California Plumbing Code.
Homeowners should regularly check and maintain the sump pump
system and prevent blockage of the discharge pipe. If a homeowner
suspects the discharge may contain contaminants, the City should be
nofified so that suitable testing can be completed.

Develop a model of groundwater levels across Alameda, either by
expanding and adopting regional groundwater models or creating a new
model with mere locally specific data. Model the impact of sea level rise
on groundwater and project groundwater elevations and salinity at mid-
and end-of-century levels. Assess building vulnerability (e.g., systems in
basements) to future groundwater levels/salinity and integrate building
adaptation strategies for future groundwater conditions into the CARP.
Install groundwater monitoring wells as needed to collect long-term data
on groundwater levels.

(This report fulfills this recommendation in the CARP; however, this
infarmation should be updated and reviewed in reqular intervals {i.e.,
every five years, in response {o regulatory changes, or as significant
advancements in climate science occur).

33

S
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City of Alameda Short
City of Alameda Short
City of Alameda, Medium
USGS, and Alameda

County



Promote retrofit efforts
to reduce the impact of
earthquakes and
liguefaction

Encourage installation of
solar panels and storage

Modify huilding codes to
encourage
implementation of heat
reduction techniques

Modify huilding codes to
discourage new or
expanded below grade
living areas.

Explore incorporation of new requirements for new development and $353
redevelopment permits to increase building resilience to liquefaction.
Continue and expand existing efforts like the Soft Stories Building
Program to retrofit homes and businesses for earthquakes. In areas with
existing buildings that are built on fill and more susceptible to liguefacticn
(e.g., reuse areas on Alameda Point), liquefaction mitigation measures
are restricted to existing structures and utilities (greund improvement
techniques are not possible). In areas with no current development,
ground improvement techniques are possible to increase the density of
the substrate. See Alameda Point MIP for more detailed examples of the
engineering techniques available to address liquefaction. These and
other relevant technigues should be incorporated as possible into future
new development and redevelopment plans across Alameda, especially
in areas along the shoreline that are built on fill and more susceptible to
liquefaction.

Incentivize installation of sclar panels on existing rooftops and solar 3%
canopies over parking lots (in conjunction with changing parking surfaces
to water-permeable materials tc lessen stormwater runoff).

Review building codes and identify provisions for encouraging/requiring 5%
the installation of cool roofs, green roofs, and/or other energy-efficient

cool building methods. These methods mitigate heat impacts and reduce

runoff (green roofs) for new development and substantial redevelopment

that involve roof repair/replacement. Consider prioritizing and

incentivizing cool/green roofs in heat island areas.

Review huilding codes and identify provisions for discouraging new 5%
construction and/or substantial improvements that include creating or

expanding below grade living areas. New construction and/or substantial
improvements should plan for a shallow groundwater table that is at least

5 feet above the existing annual groundwater table, including the

installation of appropriate drainage systems under and adjacent to the

foundation, to reduce water pressure on the exterior of the structure, and

the ability to add or increase sump pump capacity over time.

City of Alameda

City of Alameda

City of Alameda

City of Alameda

Medium

Medium

Short

Short



Suggested modifications to Table 4-23 in the CARP are included below. Deletions are presented as strike outs, and additions are presented
in red. However, please note that the first strategy presented in the CARP was modified and split into three separate strategies for clarity in
the table below.

Table 4-23 (Modified) Citywide Adaptation Strategies and Actions for Contaminated Lands

. Relative Responsible S
Strategy Action(s) Cost Entity Timeline
Engage socially vulnerable  Encourage residents and landowners to use hazardous waste disposal and 5-53 City of Alameda Short
communities and ensure drop-off locations to reduce the amount of potentially hazardous materials
transparency in released during a flood event. Increase the availability of such sites,
management of especially in areas with high levels of transit dependence where residents
contaminated lands are unable to drive to disposal facilities.
5 Citvof £

Coordinate with state and The City of Alameda’s groundwater assessment evaluated sites with active $ City of Alameda Short
regional water board groundwater monitoring well information. However, it is possible that some
agencies to address closed sites under the jurisdiction of the state and/or regional water board
closed clean-up cases have legacy contamination that remains. An assessment of closed cases

should be evalualed. If legacy contamination could become emergent, the

cases can be re-opened and evaluated for additional cleanup by the

respective water board.
Coordinate with the Contaminated lands under the jurisdiction of DTSC that were not fully $ City of Alameda Short
Department of Toxic remediated {where legacy contamination and institutional control remain)
Substances Control have the potential to create a public health hazard in the future. The City
(DTSC) regarding should engage the DTSC regarding remediation efforts that consider rising
contamination cleanup groundwater levels. Current regulations regarding remediation requirements
methods and timelines do not consider rising groundwater levels.
Update cost of inaction to The CARP provided a cost of inaction estimate that did not include ¥ City of Alameda  Short

consider groundwater
information

information associated with rising and emergent groundwater. The cost of
inaction estimate should be revisited and updated with the groundwater
information.



Suggested modifications to Table 4-24 in the CARP are included below. Deletions are presented as strike ocuts, and additions are presented
in red. However, please note that the first strategy presented in the CARP was modified and split into three separate strategies for clarity in

the table below.,

Strategy

Ensure resilience and
long-term functionality of
stormwater and sewer
systems

Ensure resilience and
long-term functionality of
stormwater and sewer
systems

Ensure resilience and
long-term functionality of
stormwater and sewer
systems

Ensure resilience and
long-term functionality of
stormwater and sewer
systems

Ensure resilience and
long-term functionality of
stormwater and sewer
systems

Table 4-24 (Modified) Increasing Ulility Resilience

. Relative
A
ction(s) Cost
Conduct comprehensive visual and functional test monitoring and asset 5595

condition assessment. Consider the impact of rising groundwater levels and
increasing salinity on buried utility infrastructure like sewer and stormwater
pipes. Prioritize replacement of iron pipes with high-density polyethylene or
other non-corrosive materials as appropriate. When pipelines are replaced,
utility trenches can be over-excavated and filled with crushed rock below the
elevation of the pipelines. This strategy can help maintain the integrity of the
utilities as the water level table rises and falls. Consider lining and/or
replacing problematic pipelines with high suspected infiltration rates. Grout
can be applied using remote controlled equipment to seal cracks or joints
and prevent groundwater infiltration.

Model potential impacts to utility infrastructure under future sea level rise S$
scenarios, including an assessment of potential increases in inflow and
infiltration rates from rising groundwater, and the impact of reduced outflow
capacities at the City's 278 outfall locations.

Conduct regular inspection and maintenance of storm sewer infrastructure to b
identify infiltration points and maintain the conveyance capacity of the
system.

Consider the impact of flooding on electrical infrastructure {AMP), including $S
utility poles and pull boxes. Develop and implement an asset management

plan that prioritizes repairing or replacing infrastructure that flooding is likely

to impact.

Improve backup power and reserve fuel capacity at critical utility facilities $5%
(note: backup systems are already in place at key sewer pump stations).

Implement recommendations from Storm Drain Master Plan to install backup

power at pump stations. Purchase and strategically place backup portable

pumps in the event of major disruptions to pump stations.

Responsible
Entity
City of Alameda

City of Alameda

City of Alameda

AMP

City of Alameda
and AMP

Timeline

Short—Medium

Short—-Medium

Short—-Medium

Short—-Medium

Short



Ensure resilience and Incorporate long-term sea level rise and storm projections into upgrades at %% City of Medium

long-term functionality of critical utility facilities, including capacity upgrades to the stormwater system. Alameda, AMP,
stormwater and sewer Ensure electrical infrastructure is flood-proofed or elevated. Where possible, and EBMUD
systems move assets out of the hazard zone, including elevating utility junction boxes

and other electrical infrastructure on scaffolding. Pricritize new construction
of utility infrastructure outside of the hazard zone if possible. Use flood-
resistant building malterials like steel utility poles when repairing or replacing
existing infrastructure.

Ensure resilience and 5 City of Alameda Short
long-term functicnality of
stormwater and sewer
systems

The elevation of the existing shallow water table should be considered

during the design of all green-infrastructure projects. Large-scale green

infrastructure may not be preferred in areas where the existing shallow

groundwater table elevation is within 3 feet of the ground surface elevation.

All large-scale green infrastructure projects should include underdrain

systems to reduce the likelihood of standing water, waterlogged soils, and

mosquitos. Smaller-scale green infrastructure projects would not require

underdrain systems.
Ensure resilience and New developments should consider curb and gutter underdrain networks in S§ City of Alameda Shortto
long-term functicnality of tandem with the stormwater drainage system to reduce the likelihood of Medium
stormwater and sewer emergent groundwater and nuisance flooding during heavy precipitation
systems for new events when the groundwater table can reach the ground surface and create
developments waterlogged soils and surface ponding.
Ensure resilience and Encourage the adoption of distributed green infrastructure seclutions on 5 City of Alameda Medium
long-term functionality of private property (e.g., rain barrels/rain gardens, pervious pavement). Amend
stormwater and sewer the Alameda Municipal Code to prohibit residents from pouring concrete (or
systems other non-porous material) in planter strips along public roadways.
Ensure resilience and Collaborate with and participate in EBMUD wastewater system resiliency $ City of Alameda Short
long-term functicnality of efforts. Implement wastewater resilience best practices for the City- owned
stormwater and sewer sewer system by incorporating sea level rise projections into the City’'s next

systems Sewer Management Plan.



Expand green
infrastructure

Participate in regicnal
assistance programs

Ensure resilience and
long-term functionality of
energy distribution
systems

Ensure long-term
resilience of the areas
surrounding the lagoon
systems

Implement the recommendations, guidance, and strategies of the City's
Green Infrastructure Plan where appropriate. Incorporate green
infrastructure into new city buildings and within parks. Continue to expand
green infrastructure along roadways as part of a “Complete Streets” design.

Develop new and maintain existing mutual aid agreements with adjoining
jurisdictions for cooperative assistance and response to flooding events.
Continue participation in CalWARN Mutual Aid and Assistance Program,
and support EBMUD efforts related to drinking water system preparedness.

Encourage PGA&E to conduct a more localized assessment of gas lines and
their risk to sea level rise in Alameda.

The water levels in the lagoons are managed in coordination with the tides
to maintain adequate water quality. In the wet season, the lagoon water
levels are lowered to accommaodate additional stormwater runoff from the
adjacent neighborhoods. Water levels in the lagoons will likely influence the
shallow groundwater table near the lagoons. Maintaining lower water levels
in the lagoon could help depress the shallow groundwater table near the
lagoons and prevent or reduce the likelihcod of emergent groundwater in the
early sea level rise scenarios (12 to 36 inches). The effectiveness of this
measure in depressing the shallow groundwater table should be modeled or
analyzed to ensure it can meet the desired objective.

33

$S

City of Alameda

City of Alameda
and EBMUD

City of Alameda

City of Alameda

Short—Medium

Short

Short

Medium



From: gaylon parsons

To: Lara Weisiger
Subject: [EXTERNAL] Item 6B comment
Date: Tuesday, December 1, 2020 4:25:19 PM

Dear mayor and council members,

Having read the comments from four fellow Alamedans regarding Item 6B, | feel inspired to
encourage you al to do two things:

1. Hear the voices of the voters, and respect the fact that Article 26 isin Alameda's charter.
2. Neither underinterpret or overinterpret the voters "NO" vote on repeal of Article 26. We
must respect, not circumvent, Alameda's charter. We must not assume that the voters gave

council a passto disregard our responsibility as one of many Bay Areacities.

The conversations about how we respect our charter while also meeting our obligations are
precisely the right conversations to have, and | hope that Mr. Daysog is able to summon a
more statesmanlike presence on these issues moving forward.

Sincerely,
Gaylon

Gaylon Parsons


mailto:gaylon.parsons@gmail.com
mailto:LWEISIGER@alamedaca.gov

From: Conchita Perales

To: Malia Vella; Marilyn Ezzy Ashcraft; John Knox White; Tony Daysog; Jim Oddie; Andrew Thomas; City Clerk;
Manager Manager

Subject: [EXTERNAL] Regarding ITEM 6-B File #2020-8509

Date: Tuesday, December 1, 2020 4:06:04 PM

To: Members of City Councll

| strongly support joining the East Bay

cities' challenge to ABAG's RHNA methodology which could result in a 30% reduction in
Alameda's State-mandated housing construction quota. The methodology suggested would
greatly reduce Alameda’s allocation from 4,800 units to 3,252 units.

Alameda has very limited access and egress, and faces environmental natural hazards and
risks due to climate change, it's documented. And your recent approval of over 4,000 total
new units has put a huge burden on Alameda’s old infrastructure. How can you approve
this huge increase in density - upwards of 11,000 people - with no new infrastructure to
support this exponential growth?

This is why we must join the Contra Costa cities in seeking a less burdensome and fair
allocation for Alameda. Don’t forget that 60 percent of Alamedan’s support slow and
sustainable growth as just proved by the vote to keep Article 26 in the City Charter. Who
will fight to preserve and protect our city if not our City Council?

Conchita Perales

Sent from my iPhone
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From: Gretchen Lipow

To: Lara Weisiger
Subject: [EXTERNAL] Re: Fwd: letter for CC 12/1 meeting
Date: Tuesday, December 1, 2020 3:18:54 PM

On 12/01/2020 3:13 AM Gretchen Lipow <gretchenlipow@comcast.net> wrote:
Dear Lara;
Would you be so kind to please pass this on to our City Council Members and the
City Manager. thank you, Gretchen Lipow
---------- Original Message ----------
From: Gretchen Lipow <gretchenlipow@comcast.net>
To: "gretchenlipow@comcast.net
Date: 12/01/2020 2:42 AM
Subject: letter for CC 12/1 meeting
Dear Members of the Alameda City Council and City Manager;
| wish to go on record regarding agenda item 6B. Alameda
Citizens did not vote against development of multifamily housing, they voted against
the repeal of A26.
| urge members of the Alameda City Council to appeal the ABAG numbers which falls
short specifically of factoring in traffic and the rising water level unique to our island
community. Sincerely,

Gretchen Lipow


mailto:gretchenlipow@comcast.net
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From: Kevin D Peterson

To: Tony Daysoq; Jim Oddie; Marilyn Ezzy Ashcraft; John Knox White; Malia Vella
Cc: City Clerk

Subject: [EXTERNAL] ITEM 6-B File #2020-8509 RHNA Methodology

Date: Tuesday, December 1, 2020 12:30:09 PM

Dear Mayor, Council Members and City Clerk,

| am writing in regards to ITEM 6-B File #2020-8509 to express my concerns as to why four of
you would not vote to consider the challenge to ABAG's RHNA methodology. The voters of
Alameda strongly rejected the increased population density that Measure Z would have
enabled, yet you choose to ignore our resounding vote in your 11/4 meeting. To me it was
very clear our Island City voted for the quality of life, less traffic, and the impact more dense
housing would have on our climate and environment. | urge you to consider joining the East
Bay cities' challenge to ABAG's RHNA methodology until a better plan for our community can
be resolved. This plan must include more egress for our island city to reduce traffic, have safe
evacuation plans, and help the climate and environmental impact. Anything otherwise would
be simply irresponsible for an elected official of our city.

| also found the letter Andrew Thomas wrote to ABAG 'thanking" ABAG for the quota Alameda
received very disturbing and questioning who our city officials are aligning themselves with?
The community who they are elected to represent or the pockets of developers?

9A33-78D1B8C12D81

Again, | urge you to consider joining the East Bay cities' challenge to ABAG's RHNA
methodology and pump the brakes on rapid growth until there is an egress plan to handle the
future growth.

Kevin D Peterson
3349 Fernside Blvd.
C(510) 915-3901
F (216) 830-5257

kevin.d.peterson@mlcampbell.com
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From: Alamedahouse Freeman

To: Tony Daysoq; Jim Oddie; Marilyn Ezzy Ashcraft; John Knox White; vella@alamedaca.gov

Cc: Lara Weisiger; Eric Levitt

Subject: [EXTERNAL] City Council December 1, 2020 Agenda Item 6B Recommendation to Review and Comment on
Association of Bay Area Government’s (ABAG) Housing Methodology

Date: Tuesday, December 1, 2020 9:42:07 AM

Regarding: City Council Agenda ltem 6B: Recommendation to Review and Comment on Association of Bay Area
Government’s (ABAG) Housing Methodology Decision for Housing Requirements for Alameda.

Honorable Mayor Ashcraft and Council Members,

The voters of Alameda did defeat the attempt to remove Article 26 in its entirety from the City Charter. Contrary to
Vice Mayor John Knox-White's attempts to convince us otherwise, there is no evidence Alamedans want building to
come to a screeching halt as he has stated. Thereis no emergency that has to be resolved.

The mistake made by the staff and Council's attempt to overturn Article 26 was the Vice Mayor's desire to push this
decision onto the people at atime when they are not able to fully participate in the discussion of where and how the
required new building should be accomplished in Alameda. The Vice Mayor was assisted by the majority of
Council in hisdesire to repeal Article 26 at atime the Carona-19 emergency has limited public participation in city
actions.

Some people of Alameda reacted to the massive outside influence forced upon them at atime when they are not able
to fully participate in council meetings. That influence implied that Alamedans have no desire to build housing for
those in Alamedathat need lower income housing. What Alamedans don't want is market rate housing that will

only benefit those who have the least need, the higher income earners.  Vice Mayor Knox-White has stated he
wants market rate housing to be built in Alameda.

Some people of Alameda reacted to the massive amount of money spent to support of the repeal of Article 26,
money that flowed in from those who would benefit the most from a massive build-up of new housing in Alameda,
developers. The decision regarding development in Alameda must be made by the people of Alameda and with
regard to state laws.

Some people of Alameda reacted to the massive number of units, over 4000, that have been built/under
construction/approved well above the 1723 required RHNA numbers, Alamedas fair share. While these over 4000
units are happening, Alameda has not been able to build the number of lower income housing we were told new
housing would bring Alameda. Alamedans will approve housing for lower income families but since that hasn't
happened with the present massive build-out, why would Alamedans believe a new massive build would do any
better.

Some people of Alameda reacted to the idea of any Alameda City Councils having the say in housing decisions
instead of the people of Alameda. Alamedans do not believe regulations, ordinances, or advisory committee
decisions are enough to protect the character of Alamedafrom those who have sway over Council decisions.
Protecting our neighborhoods from development is paramount to the future of our city.

There is hope that the national Covid-19 emergency will be controlled enough by summer 2021 that regular council
meetings can return to normal. Hopefully planned discussions for the General Plan updates can be discussed in the
open with adequate public participation at that time. Any modificationsto Article 26 should be discussed as part of
the General Plan update and not by a rushed addition to a national election that was held in the most difficult of
times.

The general publicin Alameda are aware that Alameda must participate in the addition of housing for the Bay Area.
What must be considered in the decision for new housing is the fairness of the number of units being assigned to
Alameda, the safety of Alamedans regarding the hazard conditions of living in awater surrounded environment of
both the big island and Bay Farm communities, and the type of housing being built. Alameda's fair share should be
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directed toward housing Alamedans can afford, not market rate units priced well above the majority of anyone living
in Alameda at thistime. Alameda's City Council has aresponsibility to protect our population and environment
while decisions are being made for Alameda to provide an "equitable share" of housing for the greater Bay Area.
The numbers for "equitable share" are being contested all across Californias cities. Alameda’s city representatives
should aso be concerned about how the projected number of additional units has been determined and join with
others cities who question how the new numbers were derived at.

The decision to attempt to repeal Measure A (Article 26) wasill conceived at thistime. The status quo regarding
housing requirements remains the same. The defeat of Measure Z has not changed anything. Housing will be built
in Alameda while Article 26 remainsin our City Charter protecting our neighborhoods.

Respectfully yours,

Dorothy Freeman

cc. City Manager Eric Levitt
City Clerk LaraWeisiger



From: Heather Phillips

To: City Clerk; Jim Oddie; Marilyn Ezzy Ashcraft; John Knox White; Malia Vella; Tony Daysog
Subject: [EXTERNAL] Item 6B re RHNA and Housing Element Numbers

Date: Tuesday, December 1, 2020 9:29:15 AM

Hello,

| write to encourage Alameda City Council to slow the consideration of the RHNA
methodology and Housing Element Numbers. It's clear from the City Council's push of
Measure Z, and the voter's rejection of it, that the City Council is out of touch with the
majority of Alamedaresidents. The City Council needsto slow down and better engage and
understand it's residents.

Before submitting a Housing Element there should be a solicitation of robust public

input. Orders to self-isolate, closure of government facilities, and closure of many

businesses has made it virtually impossible to engage the community in the manner required
by this mandate. Absent this community input, the City Council should not move forward with
this approving this methodol ogy.

Heather Phillips
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From: Heather Phillips

To: City Clerk; Jim Oddie; Marilyn Ezzy Ashcraft; John Knox White; Malia Vella; Tony Daysog
Subject: [EXTERNAL] Item 6B re RHNA and Housing Element Numbers
Date: Tuesday, December 1, 2020 7:20:02 AM

Dear Mayor, Vice-Mayor, and Councilmembers,

Please don't go ahead with accepting the RHNA methodology asit isnow. We are eight
months into the Covid pandemic and thereis no end in sight. Look at the rental market in San
Francisco, there are huge vacancies and prices are dropping because people are leaving. This
council must question the 2030 projected growth numbersin light of the pandemic's effect on
our state's population. Especially after 60% of Alameda's voters defeated Measure Z.

Thank you,

Heather and Andrew Phillips
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From: margie

To: Lara Weisiger
Subject: Re: [EXTERNAL] Re: 9-A 2020-8456 - | support the Tri-Valley Cities Alternative RHNA
Date: Tuesday, December 1, 2020 7:15:45 AM

Please include my email as part of the record

On Monday, November 30, 2020, 08:52:15 AM PST, Lara Weisiger <lweisiger@alamedaca.gov>
wrote:

Hi Margie,

The item you specifically referenced was on the November 4™ agenda. However, the
issue is also on the December 15! meeting as item 6-B:

https://alameda.legistar.com/LegislationDetail.aspx?1D=4700494&GUID=B5DC5491-
7E90-4ABC-A974-3557661D997D&0Options=&Search=&FullText=1

Please let me know if you would like your email included as part of the record.
Thanks,

Lara

Lara Weisiger, City Clerk

City of Alameda

From: margie [mailto:barongcat@yahoo.com]

Sent: Sunday, November 29, 2020 5:02 PM

To: John Knox White <JknoxWhite@alamedaca.gov>; Marilyn Ezzy Ashcraft
<MEzzyAshcraft@alamedaca.gov>; Andrew Thomas <athomas@alamedaca.gov>;
Marilyn Ezzy Ashcraft <MEzzyAshcraft@alamedaca.gov>; Malia Vella
<MVella@alamedaca.gov>; Jim Oddie <JOddie@alamedaca.gov>; Tony Daysog
<TDaysog@alamedaca.gov>; Andrew Thomas <athomas@alamedaca.gov>

Cc: City Clerk <CLERK@alamedaca.gov>

Subject: [EXTERNAL] Re: 9-A 2020-8456 - | support the Tri-Valley Cities Alternative
RHNA
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9-A 2020-8456 Consider Directing Staff to Support the Alternative Regional Housing Needs
Allocation (RHNA) Proposed by the Tri-Valley Cities and Oppose the Association of Bay
Area Governments (ABAG) Executive Board Action regarding the RHBA Proposed M ethod

(1) Alamedaisan ISLAND

(2) People are moving out of the Bay Area, For thefirst timein along time, SF landlords are
scrounging for tenants

(3) The sealevel isrising. In thirty years, Alameda Marinawill be under water

(4) Overpopulation is dangerous. In the event of an emergency, we will not be able to
evacuate, and, similar to Paradise, people will die.

(5) Our infrastructure is at max capacity and cannot support more people

On Tuesday, November 24, 2020, 08:47:09 AM PST, John Knox White
<jknoxwhite @alamedaca.gov> wrote:

Thank you for your email.

1. the City’s law enforcement staff have arrested a suspect in the home invasion and are
working hard to identify the individuals involved in the motel murder (it was near south shore,
but it was not atsouthshore)

2. The city has multiple ALPRs on vehicles that have been in use for years, they continue to be
used. In both of the above incidents, ALPR would not have been able to preempt the issue.

3. Alameda has hired new officers every month and has 5 additional people in the training
pipeline with efforts continuing to hire new staff.

Best,

John Knox White
Vice Mayor, Alameda

Miss the Town Hall on Enforcement in Alameda?
Watch it here:https://www.youtube.com/watch?v=d5iSIdYjFm8

From: margie <barongcat@yahoo.com>

Sent: Monday, November 23, 2020 9:30 PM

To: Manager Manager <MANAGER@alamedaca.gov>; Marilyn Ezzy Ashcraft
<MEzzyAshcraft@alamedaca.gov>; Tony Daysog <IDaysog@alamedaca.gov>; Jim Oddie
<JOddie@alamedaca.gov>; John Knox White <JknoxWhite @alamedaca.gov>; Malia Vella
<MVella@alamedaca.gov>; Andrew Thomas <athomas@alamedaca.gov>

Cc: trish@trish4u.com

Subject: [EXTERNAL] Armed robbery at Walgreens today
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Following on the heels of a murder at Southshore and a home invasion
(1) What do you plan to do about this spike in violent crime?

(2) License plate readers are relatively inexpensive, effective, and have already been approved. Why
have they not been installed?

(3) What is your plan to get the Alameda Police department, presently woefully understaffed, up to
strength?

On Monday, October 26, 2020, 08:03:23 PM PDT, margie <barongcat@yahoo.com> wrote:

We are an island, Traffic is already at the maximum level that present infrastructure can carry and
there are no funds to add infrastructure. We simply cannot handle more population. Reducing the
already punitive ABAG allocation should be a priority


mailto:barongcat@yahoo.com

From: Rob Halford

To: Marilyn Ezzy Ashcraft; Malia Vella; Jim Oddie; Tony Daysog; John Knox White

Cc: City Clerk; Manager Manager; Andrew Thomas

Subject: [EXTERNAL] Alameda City Council Meeting 12/1; Item 6B File #2020-8509: ABAG Housing Methodology for
RHNA Allocation

Date: Tuesday, December 1, 2020 6:42:49 AM

Dear Members of the City Council,

| am writing to share my viewpoint on Item 6B, as an Alameda resident and supporter of the
No on Measure Z campaign.

The result of the Measure Z vote in a high turnout election stated clearly that Alameda citizens
want new housing development to be taken up in a controlled and measured way. As part of
this approach, it seemslogical that as a community we should seek to ensure the allocations
we are given for new housing are optimized for our city's best interests and take into account
the more unique factors that affect us here.

Although several important factors inform the allocation methodology, the factor of safety is
particularly germane to our city as a highly populated island, one that possesses few means of
ingress and egress. In the event of a disaster, we are particularly vulnerable to mobility
issues. Assuch, | hopethat you, as elected officials and administrators, will ensure that this
factor is appropriately represented in aresponse to challenge the ABAG methodol ogy.

Lastly, it'simportant to note that thisis decidedly not an attempt to diminish or devalue other
criteria such as equity, nor motivated by a desire to stop the development of new housing.
Rather, it's arequest to make every effort to ensure proper weight is given to al of the factors

that are relevant to Alameda so that we can work together as a city to develop a plan that
serves the best interests of all Alamedans.

Please reconsider your earlier vote and make an appeal for the lower RHNA housing
unit goal for the upcoming planning cycle.

Thank you for your consideration.
Regards,

Rob Halford
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From: Dodi Kelleher

To: Marilyn Ezzy Ashcraft; Tony Daysoq; Jim Oddie; John Knox White; Malia Vella

Cc: Manager Manager; City Clerk; Andrew Thomas

Subject: [EXTERNAL] Comment regarding Item 6-B of the December 1st City Council Meeting Agenda
Date: Monday, November 30, 2020 7:55:07 PM

Dear City Council Members,

This email is written as comment in regard to ltem 6-B, File#2020-8509 RHNA Methodology on the

December 1%t agenda.

| am a 30+ year Alameda resident, a member of AAPS, and was active in the “NO on Z” Campaign.
Since January’s Planning Board meeting, | have become more conversant and increasingly more
concerned with the actions of the City Council and the Planning Department in regards to Article 26,
density limits, and preservation in Alameda. | am also concerned with environmental and equity
issues but do not believe that one set of concerns excludes the other and that this needs be viewed
as a “0 sum game”. | had hoped that with the defeat of Measure Z, Planning and Council might begin
to address all of these concerns in a truly collaborative manner with involved citizens and civic
minded groups fully engaged. However, in less than a month since the election, the majority of the
Council appear to me to be “doubling down” on finding a way to eliminate Article 26 despite the
vote rejecting Measure Z.

In early November | sent a comment via email, as did others, to urge that the City Council to
advocate for a reconsideration of the Option 8A methodology used by ABAG for determining the
RHNA; one that would better balance the opportunity and resources factors with the natural hazard
factors represented in Alameda as a small island city. | was dismayed to see that the Council in a 4-1
vote not only did not advocate for reconsideration but directed Mr. Thomas to send a letter in
opposition to the Tri-Valley request for change, lauding and supporting the current ABAG
methodology.

During the November 17t City Council meeting Vice Mayor Knox White seemed to interpret without
any factual basis, that the defeat of Measure Z meant the voters wanted the City to abandon the
overlay to meet our obligations and so potentially set up a legal showdown with the State. This
seemed to me a very thinly veiled attempt to subvert the will of the voters, voters who are and
would have been fine with the status quo, if City Council had not put Measure Z on the ballot in the
first place. In my opinion this sort of reasoning, if turned into action, will only cause more distrust,
more division, and stand as a failure of duty to represent the majority of Alamedans. This is the very
reason that there is an Article 26 in the Charter.

| urge you reconsider any such machinations and do the work necessary to both honor the will of the
voters to preserve the unique character of our city and also to fulfill our community obligations. In
my opinion is best done in a classic democratic compromise in which each side gains by winning
some of what is deemed important to them, while sacrificing something to the other, and together
serving the common good.

Sincerely,
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Dolores Kelleher



From: Drew Dara-Abrams

To: Jim Oddie; Tony Daysoq; Marilyn Ezzy Ashcraft; Malia Vella; John Knox White
Cc: City Clerk

Subject: [EXTERNAL] Item 6B re RHNA and Housing Element

Date: Monday, November 30, 2020 3:01:11 PM

Dear Mayor, Vice Mayor, and Councilmembers,

First, thank you to the City Council for putting Alameda's ban on multifamily housing and its
density cap on the ballot. It's very disappointing to see that Measure Z haslost and that it has
lost by such amargin. The next immediate steps forward do not necessarily look clear — and
they also look costly, given the potential for state penalties— but | still appreciate that we
were given the opportunity as voters to try to pursue amore just, environmentally sustainable,
and economically vibrant approach to housing in Alameda.

| would like to offer afew comments on potential next steps for the City on its housing policy:

- Please do not treat the RHNA numbers as a zero-sum game to play. | disagree strongly with
CM Daysog's proposal that ABAG lower Alameda's allocation (and thereby increase other
jurisdictions' allocations). This may sound appealing to those whose lens is focused tightly on
keeping a few residential neighborhoods unchanged in amber, but it ignores the regional
reality of the Bay Area. It runs counter to economic, environmental, and equity goals to
propose to offload Alameda's RHNA allocation elsewhere. | appreciate CM Vella's comments
at arecent Council meeting laying out the mean-spirited illogic of opposing "Option 8A."
Alameda's potential allocation isfine (if anything, we should treat it asa minimum, not a
maximum, to aspire to). Alameda would do well to support aregional plan that prioritizes
equity and environmental goals.

- The best opportunities for new housing are in Alameda's commercial cores. The Park and
Webster corridors have parking lots, under-utilized commercial buildings, and auto facilities
that could work well for mixed-use development. Shopping centers, such as South Shore
Center, with their large surface parking lots are al so suitable for mixed-use devel opment that
is dense, transit-accessible, and minimizes driving. Existing retail would benefit from this
localized, increased density. And much as I'd like there to also be more residential
development in my R1-zoned neighborhood, | think we can all agree that the commercial
cores are where new housing development is the most "diplomatic" of an addition to Alameda
(that is, it isn't arapid change to existing residential neighborhoods). How can Alameda enable
these development opportunities given Measure A's continued presence in the city charter? |
don't know—>but | think it's agoal that continues to be worth pursuing. Alameda likely needs
more than just Alameda Point in order to meet its RHNA numbers, and the benefits that come
with new mixed-use construction are worth spreading to more parts of the city.

- Please watch after the City's finances and legal resources. Some wealthy citiesin the Bay
Area aways relish afight with the state, and Livable California, Embarcadero Institute, and
other anti-housing organizations are goading on more. My family and | love the Alameda Free
Library, we love the parks, we are appreciative of seeing our daughter's preschool receive an
Alameda Strong relief grant from the city (thank you!) — we wouldn't want these servicesto
be cut in order to put money and city staff resources towards legal wrangling with the state.
Also, we want the city to be pursuing more state funding and grants—not risk these resources
from being cut off as a penalty for not having a compliant Housing Element or meeting RHNA
numbers.
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- Please find ways to enlarge and elevate Alameda's conversation about housing. | appreciate
that Measure Z was not a Band-Aid. It was put on the ballot as a systematic solution. Given
the multi-year timeline for the RHNA and Housing Element processes, | hope the City

Council will use thistime to pursue a similarly ambitious and systematic solution to the
barriers that make housing policy such an intractable problem here. How to thread this needle?
| personally do not know, but I do think that more residents and businesses need to become
involved and care about this process, understanding both the carrots and sticks that the State of
Californiais preparing to deploy.

Thank you for putting your time toward housing in Alameda and thanks also for considering
my comments.

Sincerely,
Drew Dara-Abrams
Cahoun St.



From: Dan McDonald

To: City Clerk

Cc: Marilyn Ezzy Ashcraft; Malia Vella; Jim Oddie; Tony Daysog; Andrew Thomas; Manager Manager; John Knox
White

Subject: [EXTERNAL] Public Comment to Item 2020-8509 re 12 December 2020 Council Meeting

Date: Monday, November 30, 2020 2:44:26 PM

Dear Members,

Let me confessfirst that | remain askance as to how council can square not joining Costa and
Tri-Valley efforts to revise downward the ABAG RHNA methodology with the obvious will
of the votersin kicking Measure Z to the curb. We heard lots of talk about "equity" for the
"theregion” and that's all great and stuff, but council are representatives of Alameda residents-
-not of SF, not of Oakland, and not of "the region".

But my point hereisthat if for whatever reason you don't want to do it with Contra Costa and
Tri-Valley, that doesn't mean you do nothing. Again, voters resoundingly rejected density for
density's sake. Y ou may see this asthe "wrong" result, but Alameda doesn't appoint
philosopher kings to council (yet).

SF, Oakland, and "the region™ have their own representatives. Please, heed your own residents
and take some measures to try and reduce the allocation. Y es, we can "comply" with
allocations because pre-emption of Article 26 to the extent necessary is athing, but you still

must do all you can to try and reduce the allocations to make what's necessary as little as
possible.

Anything less defies the will of the voters.

Sincerely,

Dan McDonad
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From: sfsugatoralum

To: Marilyn Ezzy Ashcraft; Malia Vella; Jim Oddie; John Knox White; tdsaysog@alamedaca.gov

Cc: Andrew Thomas; Manager Manager; City Clerk

Subject: [EXTERNAL] Alameda City Council Meeting 12/1; Agenda ltem# ITEM 6-B File #2020-8509 RHNA Methodology
Date: Monday, November 30, 2020 12:33:05 PM

Dear Members of the City Council:

| am writing to express my opinion as an Alameda resident and supporter of the No on Measure Z
campaign. Given the direction provided to the Council by 60% of Alameda voters supporting the
constraints of Article 26 on density, | don’t understand why the Council has decided not to push back
on the ABAG RHNA mandated housing numbers for the 2023 planning cycle.

| think that as an island city with limited land mass and an antiquated transportation infrastructure,
that joining the Tri-Valley cities to push back on our housing allocation makes perfect sense and
gives the Council and the Community more time to reach an agreement on how to expand housing
on the Island in a more thoughtful, orderly and sequential manner.

| expect your allegiance as elected officials to be first to the City and your constituents. The
Community has made its voice heard and it would be great if we could all work together on a
modified future vision of growth for Alameda. Please reconsider the earlier vote and make an
appeal for the lower RHNA housing unit goal for the upcoming planning cycle.

Sincerely,

Jeff Franco

412 Channing Way

Sent from Mail for Windows 10


mailto:franco94502@gmail.com
mailto:MEzzyAshcraft@alamedaca.gov
mailto:MVella@alamedaca.gov
mailto:JOddie@alamedaca.gov
mailto:JknoxWhite@alamedaca.gov
mailto:tdsaysog@alamedaca.gov
mailto:ATHOMAS@alamedaca.gov
mailto:MANAGER@alamedaca.gov
mailto:CLERK@alamedaca.gov
https://protect-us.mimecast.com/s/E2RnCwpvZlfVvmXfVGBmR?domain=go.microsoft.com

From: ps4man@comcast.net

To: Marilyn Ezzy Ashcraft; John Knox White; Malia Vella; Tony Daysog; Jim Oddie
Cc: Eric Levitt; Andrew Thomas; Yibin Shen; Lara Weisiger

Subject: [EXTERNAL] FW: Item 6-B on Dec. 1 Agenda-Knox-White Referral

Date: Monday, November 30, 2020 8:42:17 AM

Dear Mayor Ashcraft and Council Members Knox-White, Vella, Daysog and Oddie:

On Saturday, Nov. 21, | wrote the letter appended below expressing my strong disagreement with
Mr. Knox-White’s assertion that the loss of Measure Z mandates the rejection of the multi-family
overlay. At that time, he had not proposed a specific alternative. Since then | have had an email
exchange with him.

In my email to him of Nov. 24 | agreed that Govt. Code Sec. 65583.2 (c) (3) (A & B) gives a city two
options for demonstrating that it can accommodate its lower income RHNA. Option B is the choice
we have made in the current cycle by the up zoning of sufficient parcels to 30 units/acre via the
multi-family overlay.

Option A allows a city to achieve a certified housing element without up zoning, but subject to very
strict criteria. | asserted to Mr. Knox-White that option A was not feasible. Nevertheless, he
responded that, “l am glad we now both agree that there is a non-charter violating path forward to
providing a certifiable housing element.” Based upon that response | have concluded that he
proposes to seek a certified housing element via option A.

Option A allows a city to qualify parcels for lower income development without up zoning to 30
units/acre by providing “...an analysis demonstrating how the adopted densities accommodate this
need. The analysis shall include, but is not limited to, factors such as market demand, financial
feasibility, or information based on development project experience within a zone or zones that
provide housing for lower income households.”

Convincing the State that we have development potential to accommodate our entire lower income
allocation at the Article 26 level is fantasy. We have had enough trouble completing developments
at the 30 units/acre level! The only way to get approval for an option A based housing element
would be to demonstrate that the City has the resources to self-finance the construction of our
entire lower income allocation, something far beyond our means.

It should be obvious to anyone that option A is a non-starter. Note that Andrew Thomas, in his
report to you states, “Alameda likely cannot accommodate its projected RHNA for 2023-2031
without amending its General Plan and Zoning Ordinance, notwithstanding Article 26 of the City
Charter.” Mr. Thomas does not even mention option A. | am sure that he is very well aware of its
total unsuitability as a viable alternative.

Attempting to accomplish a certified housing element without the multi-family overlay will put the
City at great risk. | refer you to pages 2-3 of Exhibit 6 -July 2012 Staff Report attached to ltem 6-B
which spells out the dire consequences of failing to a achieve certification. More recent
amendments to State law significantly increase those consequences. We have a proven path to
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certification. To differ from it, based upon Mr. Knox-White’s unsupportable conclusion that the
rejection of Measure Z requires you to do so, is folly.

You must not follow Mr. Knox-White down this rabbit hole. Instead, devote your efforts on Iltem 6-B
to considering possible reduction of our RHNA and all other aspects of our response to the pending
ABAG allocation as outlined in our Planning Director’s report. When this process is complete Council
can work with our Planning Director to develop a new multi-family overlay that achieves a certified
housing element.

Sincerely,

Paul S Foreman

From: ps4dman@comcast.net <psdman@comcast.net>

Sent: Saturday, November 21, 2020 2:15 PM

To: Marilyn Ashcraft <mezzyashcraft@alamedaca.gov>; John Knox White
<jknoxwhite@alamedaca.gov>; Malia Vella <mvella@alamedaca.gov>; Tony Daysog
<tdaysog@alamedaca.gov>; Jim Oddie <joddie@alamedaca.gov>

Cc: 'Eric Levitt' <elevitt@alamedaca.gov>; 'yshen@alamedacityattorney.org'
<yshen@alamedacityattorney.org>; 'Andrew Thomas' <athomas@alamedaca.gov>
Subject: Item 6-B on Dec. 1 Agenda-Knox-White Referral

Dear Mayor Ashcraft and Council Members Knox-White, Vella, Daysog and Oddie:

If there is any doubt about Mr. Knox White’s intentions in making this referral, the following
guotation from his email response to a citizen’s email to Council should dispel them. (bold italics
mine)

“While | have a different perspective on Article 26, | intend to fully support the results of this
election. | will uphold our charter and push to ensure that it is upheld, that will include no longer
supporting the ignoring of the charter in adopting multifamily overlays and working to engage ABAG
in discussions about how our city is unable to meet the number of units that they are proposing
based on our recently reaffirmed charter language. The next opportunity for providing this direction
will be at the 12/1 council meeting where we will discuss RHNA and provide input to staff on what
items they should return with in January to allow for the discussion on how to proceed after the
election.”

The rejection of Measure Z is in no way a direction to Council to disregard State law. This was a
Council, not a citizen initiative. The citizens did not ask you to do anything to change the status quo.
You asked the citizens to repeal Art. 26. They said no to repeal. They were not asked to vote on
rejecting State law, nor were they asked to vote on abandoning the multi-family overlay. Even if one
accepts Mr. Knox-White’s conclusions as to voter intent, there is a paramount obligation to uphold



State law. Thus, you have no duty of any kind to devote one second of Council or staff time to this
issue. On the other hand, Mr. Knox-White's position invites costly lawsuits and probable adverse
consequences to the City that you have a duty to avoid.

Our Charter is not out of compliance with State law nor illegal. It is only preempted to the extent
needed to comply with State law. For case law that supports the proposition that a City ordinance
that conflicts with state law is preempted only to the extent that it actually conflicts. see Action
Apartment Assn., Inc. v. City of Santa Monica (2007) 41 Cal.4th 1232 and cases cited therein. |
believe that our Planning Director’s staff report attached to Item 6-B on the Dec. 1 Council agenda
clearly supports this view.

Itis true that the multi-family overlay preemptive effect on Art. 26 has never been tested in the
courts, but the supremacy of State law over local law clearly supports the overlay. Article 26, the
multi-family overlay and the Housing Element Law have been co-existing since 2012 without
challenge. The risk of a future challenge is somewhere between minimal and nil and is not impacted
by the rejection of Measure Z.

It has been said, never let a good crisis go to waste. Mr. Knox-White’s referral adds another axiom. If
there is no crisis, create one! Council’s consideration of Item 6-B should be limited to considering
attempting to reduce our RHNA and all other aspects of our response to the pending ABAG
allocation as outlined in our Planning Director’s excellent report attached to Item 6-B.

Paul S Foreman

From: ps4man@comcast.net <ps4dman@comcast.net>

Sent: Saturday, November 21, 2020 2:15 PM

To: Marilyn Ashcraft <mezzyashcraft@alamedaca.gov>; John Knox White
<jknoxwhite@alamedaca.gov>; Malia Vella <mvella@alamedaca.gov>; Tony Daysog
<tdaysog@alamedaca.gov>; Jim Oddie <joddie@alamedaca.gov>

Cc: 'Eric Levitt' <elevitt@alamedaca.gov>; 'yshen@alamedacityattorney.org'
<yshen@alamedacityattorney.org>; 'Andrew Thomas' <athomas@alamedaca.gov>
Subject: Item 6-B on Dec. 1 Agenda-Knox-White Referral

Dear Mayor Ashcraft and Council Members Knox-White, Vella, Daysog and Oddie:

If there is any doubt about Mr. Knox White’s intentions in making this referral, the following
guotation from his email response to a citizen’s email to Council should dispel them. (bold italics
mine)

“While | have a different perspective on Article 26, | intend to fully support the results of this
election. | will uphold our charter and push to ensure that it is upheld, that will include no longer
supporting the ignoring of the charter in adopting multifamily overlays and working to engage
ABAG in discussions about how our city is unable to meet the number of units that they are
proposing based on our recently reaffirmed charter language. The next opportunity for providing
this direction will be at the 12/1 council meeting where we will discuss RHNA and provide input to



staff on what items they should return with in January to allow for the discussion on how to proceed
after the election.”

The rejection of Measure Z is in no way a direction to Council to disregard State law. This was a
Council, not a citizen initiative. The citizens did not ask you to do anything to change the status quo.
You asked the citizens to repeal Art. 26. They said no to repeal. They were not asked to vote on
rejecting State law, nor were they asked to vote on abandoning the multi-family overlay. Even if one
accepts Mr. Knox-White’s conclusions as to voter intent, there is a paramount obligation to uphold
State law. Thus, you have no duty of any kind to devote one second of Council or staff time to this
issue. On the other hand, Mr. Knox-White's position invites costly lawsuits and probable adverse
consequences to the City that you have a duty to avoid.

Our Charter is not out of compliance with State law nor illegal. It is only preempted to the extent
needed to comply with State law. For case law that supports the proposition that a City ordinance
that conflicts with state law is preempted only to the extent that it actually conflicts. see Action
Apartment Assn., Inc. v. City of Santa Monica (2007) 41 Cal.4th 1232 and cases cited therein. |
believe that our Planning Director’s staff report attached to Item 6-B on the Dec. 1 Council agenda
clearly supports this view.

Itis true that the multi-family overlay preemptive effect on Art. 26 has never been tested in the
courts, but the supremacy of State law over local law clearly supports the overlay. Article 26, the
multi-family overlay and the Housing Element Law have been co-existing since 2012 without
challenge. The risk of a future challenge is somewhere between minimal and nil and is not impacted
by the rejection of Measure Z.

It has been said, never let a good crisis go to waste. Mr. Knox-White’s referral adds another axiom. If
there is no crisis, create one! Council’s consideration of ltem 6-B should be limited to considering
attempting to reduce our RHNA and all other aspects of our response to the pending ABAG
allocation as outlined in our Planning Director’s excellent report attached to ltem 6-B.

Paul S Foreman



From: Patricia Baer

To: City Clerk; Manager Manager; Andrew Thomas; Tony Daysog; Jim Oddie; Malia Vella; Marilyn Ezzy Ashcraft; John
Knox White

Subject: [EXTERNAL] Item 6-B

Date: Sunday, November 29, 2020 1:13:52 PM

Council Members

I strongly urge you to vote to join the other East Bay cities in challenging ABAG’s RHNA procedure. The huge
defeat of Measure Z should have shown you how Alameda’s citizens feel about housing density.

As officials elected to serve the will of the people, we will be watching how you handle this subject.
Thank you,

Patricia Baer
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From: ps4man@comcast.net

To: Lara Weisiger

Subject: [EXTERNAL] FW: Item 6-B on Dec. 1 Agenda-Knox-White Referral
Date: Monday, November 23, 2020 9:22:26 PM

Lara.

I neglected to add you as an addressee. Please place the letter below in the correspondence file for
Item 6-B on the Dec. 1 City Council agenda.

Thank You,

Paul

From: ps4dman@comcast.net <psdman@comcast.net>

Sent: Saturday, November 21, 2020 2:15 PM

To: Marilyn Ashcraft <mezzyashcraft@alamedaca.gov>; John Knox White
<jknoxwhite@alamedaca.gov>; Malia Vella <mvella@alamedaca.gov>; Tony Daysog
<tdaysog@alamedaca.gov>; Jim Oddie <joddie@alamedaca.gov>

Cc: 'Eric Levitt' <elevitt@alamedaca.gov>; 'yshen@alamedacityattorney.org'
<yshen@alamedacityattorney.org>; 'Andrew Thomas' <athomas@alamedaca.gov>
Subject: Item 6-B on Dec. 1 Agenda-Knox-White Referral

Dear Mayor Ashcraft and Council Members Knox-White, Vella, Daysog and Oddie:

If there is any doubt about Mr. Knox White’s intentions in making this referral, the following
guotation from his email response to a citizen’s email to Council should dispel them. (bold italics
mine)

“While | have a different perspective on Article 26, | intend to fully support the results of this
election. | will uphold our charter and push to ensure that it is upheld, that will include no longer
supporting the ignoring of the charter in adopting multifamily overlays and working to engage
ABAG in discussions about how our city is unable to meet the number of units that they are
proposing based on our recently reaffirmed charter language. The next opportunity for providing
this direction will be at the 12/1 council meeting where we will discuss RHNA and provide input to
staff on what items they should return with in January to allow for the discussion on how to proceed
after the election.”

The rejection of Measure Z is in no way a direction to Council to disregard State law. This was a
Council, not a citizen initiative. The citizens did not ask you to do anything to change the status quo.
You asked the citizens to repeal Art. 26. They said no to repeal. They were not asked to vote on
rejecting State law, nor were they asked to vote on abandoning the multi-family overlay. Even if one
accepts Mr. Knox-White’s conclusions as to voter intent, there is a paramount obligation to uphold
State law. Thus, you have no duty of any kind to devote one second of Council or staff time to this
issue. On the other hand, Mr. Knox-White’s position invites costly lawsuits and probable adverse
consequences to the City that you have a duty to avoid.
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Our Charter is not out of compliance with State law nor illegal. It is only preempted to the extent
needed to comply with State law. For case law that supports the proposition that a City ordinance
that conflicts with state law is preempted only to the extent that it actually conflicts. see Action
Apartment Assn., Inc. v. City of Santa Monica (2007) 41 Cal.4th 1232 and cases cited therein. |
believe that our Planning Director’s staff report attached to Item 6-B on the Dec. 1 Council agenda
clearly supports this view.

Itis true that the multi-family overlay preemptive effect on Art. 26 has never been tested in the
courts, but the supremacy of State law over local law clearly supports the overlay. Article 26, the
multi-family overlay and the Housing Element Law have been co-existing since 2012 without
challenge. The risk of a future challenge is somewhere between minimal and nil and is not impacted
by the rejection of Measure Z.

It has been said, never let a good crisis go to waste. Mr. Knox-White’s referral adds another axiom. If
there is no crisis, create one! Council’s consideration of Item 6-B should be limited to considering
attempting to reduce our RHNA and all other aspects of our response to the pending ABAG
allocation as outlined in our Planning Director’s excellent report attached to Item 6-B.

Paul S Foreman





