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A. Introduction

Looking to the future, BioMarin is proposing to expand their campus within the downtown area of San
Rafael, CA. This Preliminary Investigation presents the results of research to determine potential impacts
that might be result from flooding according to the Federal Emergency Management Agency (FEMA)
and the projected range of sea level rise to this property.

The property to undergo re-development for this expansion is located at 999 3td Street, San Rafael, CA.
The property is bounded by 3 Street to the north, 2nd Street to the south, Lindaro Street to the east and
Brooks Street to the west. The property has been developed and in its current condition is paved with
asphalt and concrete as part of the site remediation completed by Pacific Gas and Electric Company’s
site closure efforts.

The water level in the surrounding municipal storm drain system and the site has the potential to be
affected by flooding due to storm overflows from San Rafael Creek, from encroaching tide waters and
the combination of storm overflows and encroaching tide waters.

The FEMA Flood Insurance Rate Map for the project location indicates that the site is in Zone AH with
inundation to Elevation 11 feet NAVDS88. Areas of flooding shown in the FIRM are typically impacted
by insufficient capacity of the surrounding storm and creek systems to convey peak flows generated by
the 1 percent annual chance (100-year storm) event.

The primary driver of the water level with respect to sea level rise is the water level of San Rafael Bay
and just beyond San Rafael Bay, the San Francisco Bay. San Rafael Bay is located approximately 1.9
miles to the east of the project site. Current mean higher high water elevations in the bay are around 5.8
NAVDS88!. With elevations along the curb of the streets bounding the property ranging from 8.0
NAVDSS at the southeast corner of the property to 10.0 NAVDSS at the northwest corner, the project
site is in a relatively low-elevation area near sea level. Even without the occurrence of a storm, the
capacity of the surrounding storm drain systems may already be partially or fully filled with water due to
high-tide events.

The most recent Federal Emergency Management Agency (FEMA) maps account for sources of
flooding due to wave surge from San Rafael Bay and San Francisco Bay but do not include sea level rise
projections. To investigate flooding due to sea level rise, an alternative source of information was used
and is discussed in the next section.

B. Investigation

FEMA

According to the Flood Insurance Study for Marin County, Volume 12

*  “The floods in Marin County are normally of short duration, lasting only 3 or 4 days. Floods
may develop within 24 hours after the beginning of a flood-producing storm and will normally

! National Oceanic Atmospheric Administration
2 Flood Insurance Study, Volume 1 of 3, FEMA Flood Insurance Study No. 06041CV001D
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recede within 1 day after the end of the storm. Tributaries rise rapidly, so that flooding begins a
few hours after the occurrence of heavy rainfall. Sheetflow flooding is caused by inadequate
channel capacity and poor drainage in areas close to streams.”

*  “Storm centers from the southwest produce the type of storm pattern most commonly
responsible for the majority of the serious coastal flooding. The strong winds and high tides that
create storm surges are also accompanied by heavy rains. In some instances, high tides back up
riverflows, which causes flooding at the river mouths.”

*  “In general most of the City of San Rafael is designated as either shaded or unshaded Zone X on
the FIRMs. The limited capacity of the storm drainage system will subject a large portion of
downtown City of San Rafael to shallow sheet flow during the 1-percent annual chance flood as
floodwaters in excess of the storm drain capacity flow down the streets.”

*  “The shallow flooding zones (Zone AH) adjacent to San Rafael Creek were caused by overflows
from the channel near D Street which flow west along the channel. The ponding areas were
caused by the constricted section between A and B Streets and by the channel levees near the
Southern Pacific Railroad. The channel levees cause the water to pond up to elevation 11 before
it can spill back into the channel near Lincoln Avenue.”

The project site is located in the shallow flooding zone mentioned in the last bullet point above. The
FIRM shows the site to be in the Zone AH with elevation 11, close to San Rafael Creek and “upstream”
of the location where the floodwaters spill back into the channel near Lincoln Avenue. See Appendix II
for an annotated version of the FIRM (FIRMette) discussing the relationship of the site to the described
features of the flooding.

It is important to note that the flood conditions in the FEMA report represent current conditions. Some
areas of San Rafael are subject to inundation due to wave action brought about by wind conditions over
Bay waters. But the flooding in the FIRMs does not account for sea level rise. Future FEMA studies,
reports and mapping may be updated as the impacts of sea level rise progress and possibly the rate of
rise becomes predictable with greater accuracy.

Sea Level Rise

Since the purpose of the investigation is to provide BioMarin with parameters to determine future
flooding risk as a result of sea level rise, we have created a range of outcomes using a number of
assumptions which are presented in the following discussion. As outlined in the Marin Shoreline Sea
Level Rise Vulnerability Assessment by Marin County dated June 2017, sea level rise projections for the
San Francisco, California region are as follows in Table 1, below:

Table 1: Sea Level Rise Projections for San Francisco, CA Region

Time Period Time Range Projected Range of Height of Sea Level Rise
By 2030 Near Term 4.1-30.0 cm 1.6 - 11.8 inches
By 2050 Medium Term 11.9-61.0 cm 4.7 - 24.0 inches
By 2100 Long Term 42.2-167.1 cm 16.6 - 65.8 inches
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Inundation maps reflecting sea level rise projections can be found from sources including, but not
limited to, the U.S. Geological Survey’s Coastal Storm Modeling System (CoSMoS), Marin County’s
MarinMap Map Viewer and the San Francisco Bay Conservation and Development Commission

(BCDC) Adapting to Rising Tides (ART) Program.

CoSMoS was used in this investigation because it is the model of reference for the County of Marin, as
described in the County of Marin’s “Marin BayWAVE” Project Sea Level Rise Model Comparison
Memo dated December 2015. The CoSMoS model can be viewed through the Our Coast Our Future
(OCOF) website which is available via link through the Marin Bay Waterfront Adaptation Vulnerability
Evaluation (BayWAVE) program. Note, throughout this report documents available through the
CoSMoS model are commonly titled with the OCOF name and the term “CoSMoS model” is
interchangeable with the term “OCOF model”.

One of the advantages of the OCOF model is the ability to overlay the varying heights of sea level rise
with wave events such as the King Tide and 20-year and 100-year Storm Surge events. The King Tides
are exceptionally high tides which occur occasionally throughout the year and currently impact roads and
properties in Marin County and throughout the San Francisco Bay Area. As sea level rises, the extent of
impact of the King Tides will increase. In the OCOF model the 20- and 100-year storm events are
storm-driven wind events producing wave surges, which travel across the bay toward the shore and are
driven by wind- and atmospheric pressure conditions. The 100-year storm event in the OCOF model is
different from the 100-year storm event flooding in the FEMA FIRMs. The flooding shown in the
FEMA maps is caused by peak runoff from the surrounding watershed travelling downstream toward
the Bay.

Thus, a limitation of the OCOF inundation maps listed above is that flooding due to runoff generated by
precipitation events are not included in the OCOF model simulations. Therefore, flooding due to high
flow in streams and storm drain systems is not included. This means that in some scenarios, even
though properties may appear “dry” for the displayed combination of events, flooding could still occur
due to insufficient capacity of streams and storm drain systems to convey storm flows. Large amounts
of runoff in the surrounding storm drain systems will also impact the ability of the surrounding systems
to drain as sea level rises and wave inundation increases.

Sea Level Rise depths are measured above Mean Higher High Water (MHHW). According to the
National Oceanic Atmospheric Administration (NOAA), MHHW at Point San Quentin is 5.61 feet
based on the North American Vertical Datum of 1988 (NAVDSS).

Point San Quentin is approximately 1.9 miles south of the location where San Rafael Creek discharges
into San Rafael Bay. For the purpose of this investigation, it is assumed that MHHW for San Rafael
Creek at San Rafael Bay is the same as MHHW for the Point San Quentin at the southern tip of San
Rafael Bay.

For this investigation, within CoSMoS, screenshots of the area were printed for the combinations
presented in Table 2, below:

W:\AD-NOV\WP\5\569228.1\Data\Report-Sea Level Rise\2018-07-26 Investigation Sea Level Rise.docx



Preliminary Investigation
And Recommendations
FEMA Requirements and Sea Level Rise

July 26, 2018
Table 2: Combinations of CoSMoS Results included in Appendix II
Sea Level Rise Height | Present Day Future Wave Event Timing
MHHW MHHW (Tide or Near Term (by 2030),
Elevation Elevation Storm Surge Medium Term (by 2050),
(Baseline) Severity) or Long Term (by 2100)
centimeters | inches Feet, Feet,
NAVDS8 NAVDS8
25 9.8 5.6 6.4 King Tide Near to Medium
25 9.8 5.6 0.4 20 Year Near to Medium
25 9.8 5.6 0.4 100 Year Near to Medium
50 19.7 5.6 7.2 King Tide Medium to Long
50 19.7 5.6 7.2 20 Year Medium to Long
50 19.7 5.6 7.2 100 Year Medium to Long
75 29.5 5.6 8.1 King Tide Long
75 29.5 5.6 8.1 20 Year Long
75 29.5 5.6 8.1 100 Year Long
100 39.4 5.6 8.9 King Tide Long
100 39.4 5.6 8.9 20 Year Long
100 39.4 5.6 8.9 100 Year Long
125 49.2 5.6 9.7 King Tide Long
125 49.2 5.6 9.7 20 Year Long
125 49.2 5.6 9.7 100 Year Long
150 59.1 5.6 10.5 King Tide Long
150 59.1 5.6 10.5 20 Year Long
150 59.1 5.6 10.5 100 Year Long
C. Impacts
FEMA

Based on the FEMA FIRM, flooding is anticipated at the project site for the 100-year storm event. This
flooding is due to the peak flow of runoff from the surrounding watershed and incapacity of the
municipal storm system to convey stormwater to the Bay. The site and surrounding areas are expected
to be flooded to an elevation of 11 NAVDS88. During this storm event, the ground surface and
infrastructure of the site and surrounding neighborhoods are anticipated to be inundated if left at current
elevations.

Sea Level Rise

Impacts at ground level due to sea level rise at 999 3t Street and surrounding neighborhood in San
Rafael are anticipated to begin appearing in the near- to medium terms, or within the next 12 to 32 years.
Impacts within the surrounding municipal storm drain systems may already be occurring.

A table of potential impacts according to Sea Level Rise scenario for the project site is available within

Appendix V of this Report.
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D. Planning / Recommendations

As is evident from the preceding report, improvements to 999 31 Street in San Rafael should be

constructed with the expectation that area-wide flooding will occur in the lifespan of the project.

At a minimum, according to the City of San Rafael Municipal Code, the proposed development shall
either have to “be elevated to the base flood elevation shown on the FEMA FIRM plus predicted 30
years settlement or together with attendant utility and sanitary facilities provide the following:

a. Be flood proofed below the elevation recommended under Section 18.50.010 C.1 so that
the structure is watertight with walls substantially impermeable to the passage of water;

b. Have structural components capable of resisting hydrostatic and hydrodynamic loads and
effects of buoyancy; and

c. Be certified by a registered professional engineer or architect that the standards of this
section (18.50.010 C.2) are satisfied. Such certification shall be provided to the floodplain
administrator.”?

In our opinion, the elevation of the first floor of the buildings at 999 Third Street should be set at a
minimum elevation of 13.0 NAVDS88. While future sea level rise might suggest higher elevations, given
the fact that the entire area between 999 Third and the San Rafael Creek channel, including the Bio
Marin Campus at Lindaro and Lincoln, is lower than elevation 13, the likely hood of an area wide
protection plan to implemented in the future is high.

Setting the first floor elevation of the buildings to 13.0 NAVDS8S8 satisfies the municipal code
requirement to be at or above the FEMA base flood elevation and provides 2 feet of additional height
above the base flood elevation to protect the building in anticipation of “30-years settlement” and to
protect the building within the Near-Term (within the next 12 years) and Medium-Term (within the next
32 years) time ranges of sea level rise.

3 City of San Rafael Municipal Code Section 18.50.010 — Standards of Construction
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APPENDIX I

Vicinity Map
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APPENDIX II

FEMA FIRMette



‘sasodind A1oje|ngai CO_HGUOI_ Hom—o._n_
N.£8'7.8G./€ i

oz 199016 pausalia:

10} pasn aq Jouued seale paziuldpowun pue paddewun

10y sagew dejy "a)ep 9A109)9 Y|4 pue “Yaqwnu [aued Y4
‘si1ayipuapl AHunwiwod ‘ayep uonealo dew ‘yeq ajeas ‘puagal
‘sjaqe| auoz pooys ‘A1aSewi dewaseq eadde jou op syuawald
dew SuiMo||o} 8y} JO 30w 40 dUO dY} JI PIoA S| aSew| dew syl

"3} 19A0 BYEp MU Aq papasiadns awooaq

10 88ueyd Aew uonBWIOU| BA1}IBY8 pue THAN dYl "awi
pue ajep siy} 0} Juanbasqns sjuswWpusWE 10 SaFUBYD 108|331
10U S90p pue |\d /G:20'S 18 8TOZ/ET/L U0 papodxa sem
dew siy] "VINT4 Aq pepiroid s8olAles qam THAN dAeILoyIne
8y} wouy A;30811p peALap S| uojlewoju) pJezey pooyy ayL

122°31'17.41"W

spJiepue)s Aoeindoe

dewaseq s,yINT4 Yim saljdwod umoys dewaseq ayl
'MO|3q pPaqlIosap se 31 sdew pooyy |ensip

10 asn ay} 10} spiepue)s s,yIAI34 Yum sajdwod dew sjyy

‘uolyeoo| Aysadoid aAneyoyIne ue
juasaldal Jou saop pue Jash ay} Aq pajoa|as yulod |
ajewxoidde ue s| dew ayy uo pakejdsip uid ayl &

paddewun STANVd dYIN
a|qe|ieAy eyeq [ensia oN

s|qejleAy eyeq |eysiq

ainjea ojydeioipAH S3uNLY3I4
aulaseq a|loid H3HLO

auj|aseg j0asuel] |eIseo)
Kiepunog uonoipsunr
Apms jo ywiry
(349) aur7 uoneAs|3 pool4 aseg
j09suel] |eISe0)
uoneAs|3 aoeyins 1ayep
Qouey) [enuuY %T Y}M SUO[}I9S SS0I)

|llempoo|4 1o ‘@ ‘aana 111 S34NLONYLS
JOMAS WI0)S 10 ‘UBAIND ‘[BUUBY) = = == = | TVHINTD

g suoz plezeH pooj4 paujwia}epun Jo ealy SY3YV YIHIO

By ICAGEEITE B — |
X 8uoz piezeH poo|d |ewl ui\ o ealy [N33¥IS ON|

aeu0zoaAa 0} BNP YsIY Poold yimealy (7 47 | QHYZVH 40014
X auoz "SO}ON 99S 99N 40 SY3YV H3HIO0

0] 2Np ¥YSIY PoOo|4 Padnpay Yum eary ‘\L

X suoz piezeH poo|4 adueys |
|enuuy %7 suoiipuo) ainyng
X suoz 3]l d1enbs auo uey) ssa| Jo seale
ageulelp Y}m 10 J00) dUO uey) ssa| Yidap
ageJiaAR UNM poO|) 9oUBYD [enuue 9%T J0o
sealy ﬁthmI poo|4 dduey |enuuy %0

Kempoo|{ Aioyengay SY3dv a4vzvH

v ‘31 ‘Hy ‘ov ‘3w suoz y3daq 40 348 UM o014 vId3ds
66V A Y auoz
(349) uoneAs|3 poo|4 aseg INOYNM

1NOAVT 1INV W HI4 HOd dVIN X3ANI ANV ANID3T 3171VLIA HO4 LHOdIY SId 338 N.61°€€.8G..€

pusbery aNeINYI4 JeAe piezeH poo|{ |euoneN




"3} 19A0 BYEp MU Aq papasiadns awooaq

10 88ueyd Aew uonBWIOU| BA1}IBY8 pue THAN dYl "awi
pue ajep siy} 0} Juanbasqns sjuswWpusWE 10 SaFUBYD 108|331
10U S90p pue |\d /G:20'S 18 8TOZ/ET/L U0 papodxa sem
dew siy] "VINT4 Aq pepiroid s8olAles qam THAN dAeILoyIne
8y} wouy A;30811p peALap S| uojlewoju) pJezey pooyy ayL

‘sasodind A1oje|ngai
10} pasn aq Jouued seale paziuldpowun pue paddewun

10y sagew dejy "a)ep 9A109)9 Y|4 pue “Yaqwnu [aued Y4
‘si1ayipuapl AHunwiwod ‘ayep uonealo dew ‘yeq ajeas ‘puagal
‘sjaqe| auoz pooys ‘A1aSewi dewaseq eadde jou op syuawald
dew Suimo||o} aY} JO dlow 10 BUO Y3 JI PIOA S| dFewl| dew siy|

spJiepue)s Aoeindoe
dewaseq s,yINT4 Yim saljdwod umoys dewaseq ayl
"MOJ3q PaqlI9Sap Se PIoA Jou S| ) JI sdew pooly [engip
10 asn ay} 10} spiepue)s s,yIAI34 Yum sajdwod dew sjyy

‘uolyeoo| Aysadoid aAneyoyIne ue
juasaldal Jou saop pue Jash ay} Aq pajoa|as yulod
ajewxoidde ue s| dew ayy uo pakejdsip uid ayl

paddewun
a|qe|teAy eyeq |ensia oN

ajqe|ieAy eleq |eysia

ainjea ojydeioipAH

aulaseq a|loid

auj|aseg j0asuel] |eIseo)

Kiepunog uonoipsunr

Apms jo ywiry

(349) aur7 uoneAs|3 pool4 aseg
j09suel] |eISe0)

uoneAs|3 aoeyins 1ayep

Qouey) [enuuY %T Y}M SUO[}I9S SS0I)

11IEMpPOO[4 10 ‘B)IQ ‘©9Ad7
JaM3S WI0)S 10 ‘YBAINY ‘|duuey)

g suoz plezeH pooj4 paujwia}epun Jo ealy

SHINOT @A130343
X ouoz piezeH poold [BWIUI JO ealy

@ 2u0Z@9A7 0} BNP YSIY POO|4 YIM ealy
X ouoz "SO)}ON 89S ‘99N

01 8NP YSIY POO|4 PIONPBY YNM BaIY

X auoz plezeH pooj4 asuey)

|enuuy 9%T suoppuog aining

X ouoz 8|jw @1enbs auo uey) sss| Jo seale
ageuleip ym 4o 1004 8UO uey) sso| yidep
agelaAe YHM Poo[y 9oUBYD [enuue 9%T JO
sealy ‘piezeH poolq dduey |enuuy %z 0

Aempoo|4 Aioye|ngay

Y ‘IA ‘HY ‘OV ‘Iv suoz :unwn_ 410 349 YIM
66V ‘A ‘v duoz
(349) uoneAa|3 poold sseg INOUIM

1NOAVT 1ANVd WHId HO4 dVIN X3ANI ANY ANI931 d3TIVLIA 404 LH0d3d SId 338

—
[=EEss oN

4
ry .

A

000'C
1004

(1 -
N.£8 769.L6 000 9-1
EEN 5990@ %&@ﬁ- B\Cm@mE r_tO am_\,_ |euoneN @EE.

F Uo7

- N

..n..ﬁ _/_...“
m_ﬂ LT, wx__,.

122°31'17.41"W

- (2107 'VIN34 ‘SI4 Aaunod ::m_\,:&_._wé

aur Jeau [auuey ayy o3ul yeq ||ids ued

T uoies|d op dn vcoa %ﬁum\s 9y} asned sa >w-

_w:cmsu..w nmoh__mx J1410ed Eﬂ_u:o mmo>m_

E._.mu ay1 Aq pue s19a.1S g .vcm v U M&wr coLumm
113su0d 3y3 Aq pasned auam sease 3 puod ay|

_:m_ﬂ
:_q m

o

33 wody s3d130%a yum paizejouue 31 1JNYI4 VINIA
N.6} ££.85.2€

STANVd dVIN
CEENIVEE]
H3HI0
S3UNLONYLS
L\ ENED]
SVYIHV ¥3IHLO
QyVZvH a00T4
40 SV3YY H3HI0
(*£T0T ‘VIN34 ‘SI4 AIUN0D ULIep) "S393435 BY3 UMOP
Moy} Ajioeded ujedp wJiols 3y} JO SS9IX3 Ul SI91BMPOO|}
Se poo|} ddueyd |enuue Jua213d-T 9yl Sulnp Moy} 13ays
MO||eYsS 0} |3ejey ues Jo A} umolumop jo uoiriod asiej e cohit
123[gns ||Im w1sAs a3euleap wuois ayi Jo Aldeded panw = >
SYIUY QUYZVH 9Y1 ‘SINYHI4 Yl U0 X U0z papeysun Jo papeys Jay3la "LT0T/ST/8 13
Qo074 1v193dS Tm pajeusisap si |9ejey Ues Jo A1) ay1 Jo 350w qesauag u) HVZYHIODOT ‘QT00AITF090 "ON SId VINIL ,Sea.y paiesodiodu] pueff=
o e g ejuJoyl|ed ‘Aluno) ulie|n Joj Apnis adueansuj poojd,, m
] e o :
=

puaba

ooy |4 JoAe] piezeH pooj4 [euoneN



Preliminary Investigation

And Recommendations

FEMA Requirements and Sea Level Rise
July 26, 2018

APPENDIX III

OCOF Results for Sea Level Rise and Wave Model Combinations

Interactive Map Screenshots
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Sea Level Rise 25cm (= 9.8") with 20-Year Storm Surge - Near Term by 2030 or Medium Term by 2050
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%%, OCOF Sea Level Rise and Scenario Report
‘eeg® O C O F by Our Coast Our Future project
OUR COMST AUR FUTURE - www.ourcoastourfuture.org Report created: Jul 20,2018 1:40 pm

This is the sea level rise and storm scenario report for the area you selected. This report was designed to provide information to
help you identify vulnerabilities to sea level rise and storm surges.

Area and Elevation Information

Area is the size of selected polygon, in square meters, acres and hectares, and Elevation is the average, minimum and maximum
elevation from the Digital Elevation Model (DEM) within the polgyon.

Area: 23,460.44 m? Elevation: Mean: 2.87 meters
5.80 ac Minimum: 2.24 meters
2.35 ha Maximum: 3.58 meters

Projected Percent Area Flooded for the Selected Area

Values indicate the percentage of the selected area flooded for the Storm and Sea Level Rise Scenario combination. Areas of open
water are excluded from these percentages.

100 yr 0 0 0 0 93%
Storm

20 yr 0 0 0 0 70%
Storm S

Scenario Annual 0 0 0 0 76%
Storm

No Storm 0 0 0 0 0 75%

none 25 cm 50 cm 75 cm 100 cm 125 cm

Sea Level Rise Scenario

[ ] under25% flooded  [_] 25-50% flooded  [[] 50-75% flooded [l over 75% flooded

Projected Average Flood Depth for the Selected Area

Values indicate the average flood depth (in feet and centimeters) over the Mean Higher High Water (MHHW) within the selected
area for each Storm and Sea Level Rise Scenario combination. Values include modeling uncertainty bracket of +/- 40 cm.

100 yr none none none none 25-105 |45-125 | /00 ksiol | ks s 120 - 430 -
Storm cm cm 200cm 510 cm

0.8-34 |15-4.1 3.9-6.6 14.1 -

Storm ft ft ft 16.7 ft

Scenario

Sigr):: none none none none none none 80 - 160 355 -
cm 435 cm

2.6-5.2 11.6 -

ft 14.3 ft

A;t'::: none none none none none none 80 - 160 375 -
cm 455 cm

2.6-5.2 12.3 -

ft 14.9 ft

No Storm none none none none none none 75 - 155 360 -
cm 440 cm

25-5.1 11.8 -

ft 14.4 ft

none 25 cm 50 cm 75 cm 100 cm 125 cm

Sea Level Rise Scenario

[ ] averagelessthan1ft [__] 1to3ft [ 3to5ft [l over5ft
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Table: Site Specific Sea Level Rise Projections and Potential Impacts
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Appendix V — Table: 999 3 Street, San Rafael: Near-, Medium- and Long Term Impacts

Present Wave Proposed
Sea Level Bsaeyn Future Height Max Flood Lol\)xzest Lowest Adjacent Impacts
Rise Height MHEW MHHW above Elevation Finished Floor Existing Grade
MHHW
Area of Interest
. Timing
Storm Level of Inundgtlon in Near Term (by 2030), . .
S S Surge OCOF Interactive Map . 2 S 05| 9 =
Elevation in | Elevation in . . . . . Medium Term (by 2050), | 5§ & 2 g a8 Y ) 5
Severity Elevation in Elevation in Elevation in Feet Flood Probability Layers 8 & g |~ 8 &8 Al E .g 5 8 8| =
. Feet based | Feet based or Long Term (by 2100) | & Q| & | & 2 8 B = 8 & 3 S S =T
cm | inches on on feet Feet based on Feet based on based on % = | B (18) gl @ a A = % 5
o< | g 2 = 22 | w»n
NAVDS88 NAVDS8 NAVDSS NAVDSS NAVDSS R § % &2 S E § g £ 8| g]| ¢
ol = |2 80+ 8| & g 3|0 8
L < < B .2l = %) ~ S
Ao 5w | H g
25 9.8 5.6 6.4 No Storm | None 6.4 13.0 8.0 - Near to Medium X
25 9.8 5.6 6.4 20 Year None 6.4 13.0 8.0 None Near to Medium X
Flooding in southern
25 | 98 5.6 6.4 100 Year | None 6.4 13.0 8.0 portion of site. Flooding in Near to Medium X | X | X|x|Xx
streets adjacent to the site
on all sides.
50 19.7 5.6 7.2 No Storm | None 7.2 13.0 8.0 . Medium to Long X | X | X | X
Flooding in southern
50 | 19.7 5.6 7.2 20 Year | None 7.2 13.0 8.0 portion of site. Flooding in Medium to Long X | X | X |xX|x
streets adjacent to the site
on all sides.
50 19.7 5.6 7.2 100 Year None 7.2 13.0 8.0 Flooding throughout site. Medium to Long X | X | X | X[|X
75 29.5 5.6 8.1 No Storm | None 8.1 13.0 8.0 - Long X | X | X | XX
75 29.5 5.6 8.1 20 Year None 8.1 13.0 8.0 Flooding throughout site. Long X | X | X | XX
75 29.5 5.6 8.1 100 Year None 8.1 13.0 8.0 Flooding throughout site. Long X | X | X | XX
100 | 394 5.6 8.9 No Storm | None 8.9 13.0 8.0 - Long X X | X | X | X [ X|X
100 | 394 5.6 8.9 20 Year None 8.9 13.0 8.0 Flooding throughout site. Long X X | X | X | X [ X|X
100 | 394 5.6 8.9 100 Year 0.8-3.4 9.7-12.3 13.0 8.0 Flooding throughout site. Long X X X | X | X | X [ X|X
125 | 49.2 5.6 9.7 No Storm |  None 9.7 13.0 8.0 - Long X X | X[ X [ X [ XX
125 | 49.2 5.6 9.7 20 Year None 9.7 13.0 8.0 Flooding throughout site. Long X X | X | X | X | X|X
125 | 49.2 5.6 9.7 100 Year 1.5-4.1 11.2-13.8 13.0 8.0 Flooding throughout site. Long X X X X | X | X | X [ X|X
150 | 59.1 5.6 10.5 No Storm | 1.0-3.6 11.5-14.1 13.0 8.0 - Long X X X X | X[ X [ X [ XX
150 | 59.1 5.6 10.5 20 Year 1.0-3.6 11.5-14.1 13.0 8.0 Flooding throughout site. Long X X X X | X | X | X [ X|X
150 | 59.1 5.6 10.5 100 Year 2.3-4.9 12.8-15.4 13.0 8.0 Flooding throughout site. Long X X X X | X | X | X [ XX
Key: X Impact due to rising sea water levels
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NOAA Datum Diagram — Point San Quentin



Datums for 9414873, POINT SAN QUENTIN, SAN FRANCISCO BAY
All figures in feet relative to MLLW FUTURE MHHW

SEA LEVEL RISE (VARIES)

6-.
e|'\7|]:I]-Ew;1_;_73 ——— PRESENT-DAY MHHW
. DHQ: 0.6

54  MHW:5.17

™
4_‘
MSL: 3.07 MTL: 3.12

BBRIVIATIONS:

NAVD88 NORTH AMERICAN VERTICAL DATUM OF 1988
MHHW MEAN HIGHER HIGH WATER
MLLW MEAN LOWER LOW WATER
MSL MEAN SEA LEVEL
Rev. X Date: 07/25/2018
CSW ST? Job No. 5692281 Scale: AS SHOWN
CSW/Stuber-Stroeh Engineering Group, Ine. B|OMAR|N
A S A e | TIDA| DATUMS & SEA LEVEL RISE
Novato, CA 94949 fax  415.883.9835 999 3RD STREET
e i ew7 | SAN RAFAEL MARIN COUNTY CALIFORNIA

P:\05\569228. \DWG\Exhibit\ TIDAL DATUMS.dwg  07/24/2018 - 03:48 PM moath 1:1.0476
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TC 10.39 10.617° AC 11.87 11.93 X” 1.66 11.83X W 12.34 tw 9.84 —%10.16 TC 10.42 10.09 9.91 1C 10.03/ 9.71 fL 8.73 2 0 2 4|°
fL 10.18 /9 1214 12.1 GND %11.74 x _/ W 10.46 CONC WALL TC 10.28 9.67% < STREET LIGHT
T 1040 S | STOP SIGN CONC X ~Z W 12.17 ‘ %11.74 IRR BOX tw 11.82 '} ————— UTILITY BOX EDGE OF PAVEMENT . 1006 Koo 1r EG 10.24/ 1 10 40 . 10” IRR BOX / " as0’ B0
S tw 10.06 /o, ' FENCE : STREET SIGN
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: STEP 11.42 ||l12.16 CUX X 11.71 < X (TYP) : 2. BOUNDARY SHOWN HEREON IS BASED ON THAT CERTAIN RECORD OF SURVEY
TC 10.14 ey ] T 18 1076 10.52° 10.20¢ > 0,26 ' (9.46 DI o<t ENTITLED "RECORD OF SURVEY THE LANDS OF BIOMARIN PHARMACEUTICAL,
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1217 TC 12.53 : o< X
7C 10.11 0. 1; N e K 2o \ 1.1 10.84 X <
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Preliminary Investigation

And Recommendations

FEMA Requirements and Sea Level Rise
July 26, 2018

APPENDIX VIII

Preliminary Grading Plan - DRAFT
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Graphic Scale (in feet)

20 0 20 40

e — OVERALL GROUND LEVEL

1 inch = 20 ft. SCALE: 1"=20'-0"

CSW ‘ STZ GRADING PLAN C4.0



