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Sea Level is Rising

California Sea Levels Are Projected to Rise Significantly

nia Sea-Level Rise
cent chance of cocuming)

San Francisco Seawall Upgrades
$2 Billion for seismic stability
$3 Billion to raise height

https://www.sfportresilience.com/seawall-program



Excessive Algal Growth Impacts SF Bay Ecosystems
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We are Struggling to Repurpose Wastewater

San Jose, Santa Clara mayors drink " !-Qwﬂr SOI.I‘ti'I hay" %
recycled sewage to push expanding s e skpn

reclaimed water

By Paul Rogers

¢ - Three wastewater treatment pla nts
~= i discharge to the LSB

Source: City of San Jose



Restoring Natural Flows to San Francisco Bay

o

i
§ .

Freshwater Inputs at Tidal Marsh Interface
Creek/Channel

Treated Effluent Cutfall

Diffuse intermittent flow
Diffuse perennial flow e e™\e
Freshwater Input Magnitude (estimate)

>150 efs F 100 MGD

150 cfs / 32-100 MGD

<50 cfs / 32 MGD

<10 cfs / 6.5 MGD
Freshwater Input Timing

Peak flow

Wean annual flow

Dry season baseflow

—_—

EBDA Bay Outfal
San Lowvenzo Creek

o
T s Y
- Pl '- J
"--' OletAlameda Creek -
- T
,’ San Mateo Bridge - s

’ J B

Contemporary Landscape Features
Engineered Channel

Underground Culvert, Storm Drain
Bay

Tidal Flat

Tidal Marsh

Muted Tidal Marsh

Managed Marsh

Salt Pond

Storage or Treatment Basin

Diked Former Bayland

Nt 1mie Artificial Fill

Question marks ()= Mo data, estimate shown

Freshwater Inputs at Tidal Marsh Interface

Creak/Channel

.
Diffuse intermittent flow

Diffuse perennial flow g™

Freshwater Input Magnitude (estimate)

=150 cfs / 100 MGD

50-150 cfs / 32-100 MGD

=80 ¢cfs / 32 MGD

<10cfs /6.5 MGD
Freshwater Input Timing

Peak flow
Mean annual low

Dry season baseflow

Historical Landscape Features
Bay
Tidal Flat
Tidal Marsh
Salt Pond
Seasonal Wetland
Willow Grove 1l

Grassland

N1

1 mile

Question marks (7)= Mo data, estimate shown

S =]mJAN

EAST BAY DISCHARGERS AUTHORITY

EEDA Bay Dutfall

-

-
-

,’ San Mateo Bridge

4

’,
-

‘n
ABUATIC
S F E I SCIENCE
CENTER

HISTORICAL FRESHWATER INPUTS TO THE BAYLANDS, ca 1850

-
¢ "
.

San Leandra
®EBDA 5an Leandra
.-I.
L] %
#
A 1
ﬁm
San Lorenzo b
® i

BDA Oro Loma

- ——
Sulphur Creek

-.,a Lot \'__—'
- « “North Greek

ok
' [\ OldAlameda Creek |

BDA Alvarada f e
\ e Y

’
L
e
*

-
Dumbarton Bridge

—_—

USD Irvington ".

hecar )




The Horizontal Levee: Restoration/Adaptation
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Establishing the Plant Community
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Development of Subsurface Redox Zones
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Nitrate Removal Mainly Through Denitrification

Distance along slope, m

Cecchetti et al. (2022) Fate of dissolved nitrogen in a horizontal levee: seasonal fluctuations in nitrate removal
processes. Environ. Sci. Technol. 56: 2770-2782.

Cecchetti et al. (2020) Use of stable nitrogen isotopes to track plant uptake of nitrogen in a nature-based
treatment system. Water Research X, 9, 100070.

Cecchetti et al. (2020) The horizontal levee: a multi -benefit nature-based treatment system that improves water
quality and protects coastal levees from the effects of sea level rise. Water Research X, 7, 100052.



Trace Organics and the Redox Gauntlet
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Stiegler et al. (2023) Persistent Trace Organic Contaminants are Transformed Rapidly Under Sulfate- and Fe(III)-Reducing

Conditions in a Nature-Based Subsurface Water Treatment System. In Review
Stiegler et al. (2023) Plant Uptake of Trace Organic Contaminants in Effluent-Dominated Streams: An Overlooked

Terrestrial Exposure Pathway. Environ. Sci. Technol. Letters 9: 929-936.
Cecchetti et al. (2020) The horizontal levee: a multi -benefit nature-based treatment system that improves water quality and

protects coastal levees from the effects of sea level rise. Water Research X, 7, 100052.



Copper Removal and Sulfate Reduction
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Nickel Leaching
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PFAS Removal

PFAS in Wastewater

PFBA PFPeA PFHXA PFHpA PFOA PFNA PFBS PFPeS PFHXS PFHpS PFOS



PFAS Removal

0% AC 0.35% AC 3% AC
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Distance Downslope (m)

Cell 1A receiving reuse concentrate, data collected
approximately 180 days after startup



Applying these Lessons at Scale

2-mile radius from each facility
- Openwater wetland opportunity

- Horizontal levee opportunity
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- Disclaimer: Thisis not a plan, but the
results of a regionwide suitability
anaiysas using the methods detailedin
this report Addltlonal study, planning,

\ ~and engmeenng will be required to
‘i’ mﬁne fhese opportunities.
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First Mile Horizontal Levee Project
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Alternate Visions of the Future

Imagéry; Nate Kauffman




The preliminary goals of the First Mile Project are to:

& 1mplement a full-scale demonstration of the horizontal
levee concept,

& contribute to reducing current and future flood risk for the
HASPA planning area,

¢ enhance habitat for special status and native wetland-
dependent species,

¢ make existing habitats more resilient to sea level rise,

¢ provide public access to the Hayward Regional Shoreline
that 1s resilient to sea level rise,

& support recreational and social benefits to nearby
communities, and

¢ 1mprove water quality in San Francisco Bay.



It’s Complicated

Hayward Regional Shoreline ! Regional Parkland (Owned or Operated by EBRPD)
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2026/2027

Future Phase:
Geotech Study
CEQA & Permits
90% Design

Bid Documents

60% Design
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Typical Levee Cross Sections

Narrow Levee (No Treatment Zone): ~60ft Wide Ecotone Slope
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Unavoidable

Treatment Zone and Ecotone Slope Tradeoffs

Treatment Zone & Ecotone Slope Benefits
& Advanced nutrient and contaminant removal

& Supports native upland/transition zone/non-tidal
wetland plants, and provides potential benefits to
certain wildlife

Habitat Tradeoffs

& Creates: Managed wet meadow/brackish marsh, native
grassland, transition zone habitats

& Impacts: Tidal marsh (with impacts to SMHM, CABR,
RWR)

Impacts to Jurisdictional Wetlands
& Approx. ~4.5 acres impacted

& Permits will likely require offsets or compensation for
these impacts (offset via restoration elsewhere on-site,
offsite mitigation, or fee)
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Permitting Considerations

Habitat Baseline

& Future sea-level rise conditions
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¢ Future habitat conversion/loss without project

Habitat type conversion
& Beneficial fill

¢ Freshwater input to tidal marsh

Protected species considerations ; GG LOMA MARSH
& Short-term construction impacts

¢ Long-term benefits (mid-high marsh, upland / 4
habltatS) ’(" ‘ d [ Study Area
7 Habitat Types
Wetlands
» . 4 tidal salt marsh
. . ) / \ A non-tidal emergent wetland
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Waters

¢ Point of compliance for effluent limits s ' I 1t channel

tidal pond
¢ Nutrient reduction “credit” I ron-tdal channel
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Long-term SLR Adaptation

First-Mile
Levee Core
(This Project)

Levees and High Ground
managed by ACFCD

Railroad Embankment
w/ Bridge & Culverts
(Capital Corridor/UPRR)

Sulphur Creek South Levee
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Huge opportunity to achieve
multiple objectives

Multiple objectives leads to
multiple trade-offs

Challenge to balance
protecting for the future while
minimizing impacts today

Community benefits is an area
that needs more attention

Important to get all key
stakeholders (in our case, flood
control and railroad) to the
table

Conclusions
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