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1. Introduction 
1.1. 

Background 
The offshore w

ind industry in the Pacific O
uter C

ontinental Shelf (O
C

S) region in the U
nited States (U

S) is 
a relatively new

 industry that is poised for significant grow
th and developm

ent. M
ultiple states, including 

C
alifornia, have passed legislation creating a m

arket for the offshore w
ind industry. The federal governm

ent 
announced in M

ay 2021 a goal to deploy 30 gigaw
atts (G

W
) of offshore w

ind in the U
S by 2030. C

alifornia 
Assem

bly Bill 525, am
ended June 17, 2021, directs state agencies to develop a strategic plan and to set 

statew
ide goals for offshore w

ind production by 2030 and 2045. These production goals w
ill drive industry 

developm
ent, including developm

ent of port infrastructure, that is purpose built to support the deploym
ent 

of offshore w
ind projects in the Pacific O

cean. D
ue to w

ater depths, traditional fixed foundations of offshore 
w

ind turbines are not feasible and floating foundations are to be used.  

The project objective is to develop H
um

boldt Bay m
arine infrastructure and upland space into a M

arshalling 
and Integration port to support the O

ffshore Floating W
ind Industry in the Pacific O

C
S region. This project 

seeks to redevelop the existing R
edw

ood M
arine Term

inal Berth 1 (R
M

T1), and its associated uplands so 
that it can serve as the prim

ary facility for the m
anufacturing, im

port, staging, preassem
bly, and loadout of 

large offshore w
ind com

ponents, including both w
ind turbine generation (W

TG
) com

ponents and floating 
foundation com

ponents. R
M

T1 is located w
ithin the Port of H

um
boldt Bay and is uniquely located w

ith no 
air draft restrictions and direct access to a federally m

aintained deep w
ater channel. It is com

prised of 
approxim

ately 160 acres of useable upland space. U
pgrades to the existing uplands, utilities, and m

arine 
infrastructure are required for R

M
T1 to serve as the regional W

TG
 staging port and com

ponent and 
foundation m

anufacturing port.  

A new
 berth, R

M
T2, is required to accom

m
odate an additional offshore w

ind energy developer. The facility’s 
existing size, location, and direct unim

peded access to open w
ater, as w

ell as vicinity to the Bureau of 
O

cean Energy M
anagem

ent (BO
EM

) offshore w
ind H

um
boldt C

all Area m
ake it an ideal candidate to serve 

as an offshore w
ind hub (co-location of m

arshalling and m
anufacturing term

inals) in this region. Additionally, 
the term

inal can support future BO
EM

 lease areas in O
regon and C

entral C
alifornia, including the M

orro 
Bay and D

iablo C
anyon call areas. 

The R
M

T1 site w
as developed as a lum

ber m
ill on the Sam

oa Peninsula in the 1890s. The Sam
oa Pulp 

m
ill w

as built on the site of the lum
ber m

ill in 1965. In 1993 the pulp m
ill w

as closed, then reopened in 2000. 
By that tim

e m
ost of the buildings on the m

ill site had been dem
olished. The pulp m

ill w
as closed for good 

in 2008. The H
um

boldt Bay H
arbor, R

ecreation, and C
onservation D

istrict (H
arbor D

istrict) purchased the 
site in 2013, and m

uch of the facility has since been dem
olished. (H

um
boldt Bay M

aritim
e Industrial U

se 
M

arket Study, 2018).  

O
nce O

ffshore Floating W
ind Industry dem

and decreases, the term
inal w

ould serve as a m
ulti-use or m

ulti-
industry facility as other business opportunities arise. 

1.2. 
 Existing Site Description and Location 

The existing R
M

T1 is located on the Sam
oa Peninsula in the Port of H

um
boldt Bay, C

alifornia; see Figure 
1-1, Figure 1-2, and Figure 1-3. The site has tw

o m
ain areas: the w

harf and the uplands. The uplands 
generally consist of both paved and unpaved surfaces. The existing w

harf is constructed of tim
ber and 

provides an approxim
ately 1,136-foot-long berth. The site w

as previously used to support the tim
ber 

industry and currently services com
m

ercial fisherm
en, an aquaponics research facility, and a hagfish 

processing / shipping operation.  
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FIGURE 1-1: REDWOOD MARINE TERMINAL LOCATION 
 

 
FIGURE 1-2:  REDWOOD MARINE TERMINAL (RMT) – PROJECT SITE (GOOGLE EARTH 2019) 

1.3. Project Description 
The proposed RMT Project will serve as an import, storage, pre-assembly, and loadout facility for wind 
towers, nacelles, and blades to service the offshore wind market. This marshalling port will have the 
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potential to import, stage, pre-assemble, manufacture, and integrate components for offshore wind turbine 
systems on the order of 15 – 25 MW .    

The design effort will include consideration of later development phases of the larger hub with a focus on 
vertical integration and onsite fabrication of device base.  Other uses are developed at a programmatic 
level and design of those uses (such as manufacturing buildings) would be outlined under a supplemental 
Basis of Design at a future date..  

The proposed site plan for the terminal is shown on Figure 1-2. 

This project includes the following site upgrades: 

Uplands  

• Execution of wetlands mitigation project 

• Demolition of various buildings 

• Demolition of existing site utilities 

• Grading and compaction of soil 

• Ground improvement 

• Installation of site storm water collection and treatment system 

• Installation of potable and fire suppression water systems 

• Installation of perimeter fencing and associated lighting and security 

• Installation of new high mast lighting grid 

• Installation of electrical service to meet site requirements 

• Installation of elevated outlet racks for nacelles 

• Installation of dense graded aggregate top surface to support operational loading 

Marine Infrastructure 

• Execution of wetlands mitigation project 

• Demolition of 200,000 SF existing timber pile-supported wharf structure 

• Installation of two pile-supported wharves (steel piles & concrete superstructure) 

• Dredge to accommodate delivery vessels and floating foundations at wharf berth 

• Placement of dredge material on southern section of RMT1 

• Placement of slope protection (rock revetment) 

• Installation of mooring dolphins for vessel berthing 

• Installation of mooring dolphins for wet storage of floating foundation and fully integrated devices 

• Dredge a sinking basin to accommodate semi-submersible barge 

• Dredging the designated wet storage areas around the navigation channels1 

 

 
1 The owner and operator or the terminal can choose to eliminate this area from the design and use an off-
site location to store the semi-sub barge 
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only. The turbine foundation w
ill be placed on the sem

i-subm
ersible barge at the berth. D

redging 
footprint shall extend to the navigation channel. 

10. The m
arine structures are not designed for vessel or barge im

pact, vehicular im
pact, blast loading, 

or other im
pact loads. 

11. The m
arine structures shall be designed to m

inim
ize environm

ental im
pact by m

inim
izing berth 

deepening and m
axim

izing overlap w
ith existing w

harf footprint to m
inim

ize im
pacts on bay bottom

 
habitat. 

12. Fenders shall be generally spaced at 50 ft m
axim

um
 and bollards shall be generally spaced at 75 

ft m
axim

um
. This spacing requirem

ent shall be used as guidance w
hen laying out the fenders and 

bollards. It is recognized that in som
e instances the spacing w

ill be exceeded as needed to m
atch 

structural or operational requirem
ents.  

13. The site w
ill be designed to prevent local settlem

ent that w
ould inhibit SPM

T m
ovem

ent. It is 
understood that the site w

ill settle over tim
e, and that additional gravel m

ay be required to be placed 
on site in the future to com

pensate for settlem
ent over tim

e. The upland bearing capacity, 
settlem

ent criteria, and differential settlem
ent criteria w

ill be determ
ined in the next design phases, 

after discussion w
ith the device com

ponents m
anufacturer(s). 
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2. Datum
s and Units 

The horizontal coordinate system
 shall be N

orth Am
erican D

atum
 of 1983 (N

AD
83), C

alifornia State Plane 
Zone 1. 

The vertical coordinate system
 shall be N

orth Am
erican Vertical D

atum
 of 1988 (N

AVD
88), G

eoid 12B.  

U
nited States C

ustom
ary System

 (U
SC

S - feet, inches, pounds, etc.) units shall be used.  
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3. Codes, Standards, and References 
3.1. 

Codes & Standards 
The follow

ing codes, standards, and references shall govern the design of the facility. 

Am
erican Association of State H

ighw
ay and Transportation O

fficials (AASH
TO

): 

• 
AASH

TO
 LR

FD
 (Load R

esistance Factor D
esign) Bridge D

esign Specifications, N
inth Edition, 2020 

• 
AASH

TO
 Standard Specifications for Structural Supports for H

ighw
ay Signs, Lum

inaires, and 
Traffic Signals, Sixth Edition, 2013 

Am
erican C

oncrete Institute (AC
I): 

• 
AC

I 224R
-01, C

ontrol of C
racking in C

oncrete Structures 
• 

AC
I 318-19, Building C

ode R
equirem

ents for Structural C
oncrete 

Am
erican Institute for Steel C

onstruction (AISC
): 

• 
AISC

 303-16, C
ode of Standard Practice for Steel Buildings and Bridges 

• 
AISC

 341-16, Seism
ic Provisions for Structural Steel Buildings 

• 
AISC

 360-16, Specification for Structural Steel Buildings 

Am
erican Society of C

ivil Engineers (ASC
E): 

• 
ASC

E 7-16, M
inim

um
 D

esign Loads for Buildings and O
ther Structures 

• 
ASC

E 61-14, Seism
ic D

esign of Piers and W
harves 

Am
erican W

elding Society (AW
S): 

• 
AW

S D
1.1, Structural W

elding C
ode, 2020 

C
alifornia C

ode of R
egulations (C

C
R

): 

• 
2019 C

alifornia Building C
ode (C

BC
) 

• 
2019 C

alifornia Electrical C
ode (C

EC
) 

• 
2019 C

alifornia M
echanical C

ode (C
M

C
) 

Illum
ination Engineering Society (IES): 

• 
The Lighting H

andbook, 10
th edition 

N
ational Fire Protection Association (N

FPA): 

• 
N

FPA 307, Standard for the C
onstruction and Fire Protection of M

arine Term
inals, Piers, and 

W
harves 

O
il C

om
panies International M

arine Forum
 (O

C
IM

F): 
• 

M
ooring Equipm

ent G
uidelines (M

EG
4), 4th Edition, 2018 

Perm
anent International Association of N

avigation C
ongresses (PIAN

C
): 

• 
PIAN

C
 W

G
 33, G

uidelines for the D
esign of Fenders System

s, 2002 
• 

PIAN
C

 W
G

 34, Seism
ic D

esign G
uidelines for Port Structures, 2001 

• 
PIAN

C
 

W
G

 
153, 

R
ecom

m
endations 

for 
the 

D
esign 

and 
Assessm

ent 
of 

M
arine 

O
il 

and 
Petrochem

ical Term
inals, 2016 
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U
nited States Arm

y C
orps of Engineers (U

SAC
E): 

• 
U

SAC
E EM

 1110-2-1100, C
oastal Engineering M

anual, 2002 
• 

U
SAC

E EM
 1110-2-2502, R

etaining and Flood W
alls, 1989 

U
nified Facilities C

riteria (U
FC

): 
• 

U
FC

 4-152-01 D
esign: Piers and W

harves, 2017 
• 

U
FC

 4-159-03 D
esign: M

oorings, 2020 

O
ccupational Safety and H

ealth Adm
inistration (O

SH
A) 

• 
 O

ccupational Safety and H
ealth Standards for Shipyard Em

ploym
ent 1915.82 

3.2. 
References 

Available reports previously prepared for the project site are as follow
s: 

• 
BST Associates, 2018. H

um
boldt B

ay M
aritim

e Industrial U
se M

arket S
tudy D

R
A

FT R
E

P
O

R
T. 

• 
LAC

O
, 2013. S

am
oa Industrial W

aterfront P
relim

inary Transportation A
ccess P

lan 

• 
LAC

O
, 2021. H

um
boldt B

ay C
alifornia’s W

ind E
nergy P

ort – H
B

H
R

C
D

 C
onceptual M

aster P
lan 

• 
PB Ports & M

arine, Inc., 2003. P
ort of H

um
boldt B

ay H
arbor R

evitalization P
lan 

• 
Shatz Energy R

esearch C
enter, 2020. Port Infrastructure A

ssessm
ent R

eport 

• 
SH

N
 Prelim

inary G
eotechnical D

ata R
eport, R

edw
ood M

ultipurpose M
arine Term

inal, Sam
oa, 

C
alifornia, 09/08/2022 

• 
EM

I, Sum
m

ary of G
eotechnical Study, 09/01/2022 

• 
EM

I, Prelim
inary Site-Specific Acceleration R

esponse Spectra R
ecom

m
ended for Seism

ic D
esign 

of R
edw

ood M
ultipurpose M

arine Term
inal, H

um
boldt Bay, Sam

oa, C
alifornia, 09/22/2022. 

O
ther references include: 

• 
BO

EM
, 2016. D

eterm
ining the Infrastructure N

eeds to S
upport O

ffshore Floating W
ind and M

arine 
H

ydrokinetic Facilities on the P
acific W

est C
oast and H

aw
aii (B

O
EM

 2016-011) 

• 
C

alifornia O
cean Protection C

ouncil & C
alifornia N

atural R
esources Agency, 2018. S

tate of 
C

alifornia S
ea-Level R

ise G
uidance: 2018 U

pdate 

• 
C

alifornia C
oastal C

om
m

ission, 2018. R
ecent U

pdates to B
est A

vailable S
cience: M

em
o to Staff, 

M
ay 7, 2018 

• 
N

O
AA, N

autical C
hart N

o. 18622 

• 
U

SAC
E, 2021. H

um
boldt B

ay S
am

oa C
hannel C

ondition S
urvey, 22 A

pril 2021 
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4. Operational Criteria 
After construction the site w

ill be turned over to an operator w
ho w

ill be responsible for all activities at the 
site for the specified term

 of their contract. The operator m
ay change over the life of the facility. The high-

level concept of operations for the site is as follow
s. 

W
TG

 and floating foundation com
ponents, including blades, nacelles, tow

er sections, and foundation 
elem

ents, are im
ported at the berth via a delivery vessel. Tw

o m
ethods for transfer from

 the delivery vessel 
onto the w

harf w
ill be accom

m
odated. The first m

ethod consists of using a vessel or w
harf-based crane to 

lift the com
ponents from

 the vessel to the w
harf. The second m

ethod consists of a R
O

R
O

 operation. This 
m

ethod uses SPM
Ts to drive onto the vessel, onboard the com

ponents, and then transport the com
ponents 

off the vessel and onto the w
harf. In both m

ethodologies, SPM
Ts are used to transport the com

ponent from
 

the w
harf to the upland storage area.  

This m
ethodology is used extensively in the offshore w

ind industry due to its ability to handle and efficiently 
spread significant loads to achieve m

anageable applied loads on the structures and/or subgrade below
.  

The term
inal design w

ill accom
m

odate the fabrication of floating offshore w
ind turbine foundations on the 

uplands. This activity can also occur at an alternative site. If the foundation is fabricated at this facility, a 
serial production line w

ill likely be used. This type of production w
ill start at the w

estern extent of the term
inal 

and m
ove east as structural elem

ents are added to the unit. W
hen the foundation unit is com

plete, it is 
stationed at the southern end of the w

harf for roll-out onto a sem
i-subm

ersible barge. The foundation can 
be loaded out using a ram

p system
 or a sem

i-subm
ersible barge. In this study, the sem

i-subm
ersible barge 

option is used as it provides m
axim

um
 flexibility. The sem

i-subm
ersible barge w

ill be m
oored at the berth. 

The com
pleted foundation unit is m

oved onto the sem
i-subm

ersible barge via SPM
Ts, an exam

ple of this 
procedure is show

n in Figure 4-1. The sem
i-subm

ersible barge then transports the foundation to a 
predeterm

ined deep w
ater area and perform

s a “float-off” operation in w
hich the sem

i-subm
ersible barge 

ballasts dow
n until the foundation becom

es buoyant. The foundation is tow
ed back to the berth area, w

here 
it is outfitted w

ith the W
TG

 com
ponents (tow

er, nacelle, and blades), an exam
ple of this procedure is show

n 
in Figure 4-2. These com

ponents are typically placed onto the foundation using a large land-based craw
ler 

crane. The fully assem
bled w

ind turbine (foundation and W
TG

 com
ponents) is tow

ed out to the w
ind farm

 
installation site and anchored in place. 



Redwood Multipurpose Marine Terminal Project | Preliminary Basis of Design  
Humboldt Bay Harbor, Recreation, and Conservation District 

10 

 
FIGURE 4-1:  SEMI-SUBMERSIBLE FOUNDATION BEING LOADED ONTO A SEMI-SUBMERSIBLE BARGE USING SPMTS 
(Source: Wilson Offshore & Marine) 

 
FIGURE 4-2:  WTG COMPONENTS ASSEMBLED ON SEMI-SUBMERSIBLE FOUNDATION AT QUAYSIDE 
(Source: Principle Power) 
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5. Environmental Criteria  

5.1.  Metocean Conditions  
Figure 5-1 presents the location of metocean gauges discussed in this section. 

 
FIGURE 5-1:  LOCATION OF METOCEAN GAUGES 

5.1.1. Tides 

The National Oceanic and Atmospheric Administration (NOAA) Station 9418817 at Samoa, Humboldt 
Bay, CA is the closest tidal station to the project site. The location of this gauge is shown in Figure 5-2. 
Tidal datums are provided in Table 5-1 and are based on the National Tidal Datum Epoch 1983-2001. 

• Tide Gauge 
■ lidal Currents 
l Wind Gauge 
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FIGURE 5-2:  LOCATION OF NOAA TIDE STATION 9418817 
 
TABLE 5-1:  TIDAL DATUMS 

Tidal Parameter 
Elevation 
(ft MLLW) 

Elevation 
(ft NAVD88) 

Highest Astronomical Tide 
(HAT) +9.36 +8.64 

Mean Higher High Water 
(MHHW) +7.37 +6.65 

Mean High Water (MHW)  +6.65 +5.93 
Mean Low Water (MLW) +1.30 +0.58 
North American Vertical Datum 
of 1988 (NAVD88) +0.72 0.00 

Mean Lower Low Water (MLLW) 0.00 -0.72 
Lowest Astronomical Tide (LAT) -2.43 -3.15 

5.1.2. FEMA Flood Levels 

Per FEMA Flood Insurance Rate Map (FIRM) Number 06023C0835G, effective June 21, 2017, a portion of 
the existing site is in an AE zone. The upland section of this facility has a base flood elevation (BFE) of +10 
ft NAVD88. The existing wharf has a BFE of +12 ft NAVD88.  

5.1.3. Sea-Level Rise Projections 

Table 5-2 summarizes sea level rise (SLR) projections at the North Spit. The columns reflect varying risk 
levels, including the 50% probability, the likely range, the 5% probability (equivalent to 1-in-20 chance), the 
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0.5% probability (1-in-200 chance), and the extreme H++ scenario. The rows reflect two emissions 
scenarios, called Representative Concentration Pathways (RCPs). Low emission scenarios represent RCP 
2.6, a scenario that leads to very low greenhouse gas (GHG) concentration levels. High emissions 
represent RCP 8.5, a business-as-usual scenario that leads to high GHG concentration levels. 

Under the high emission scenarios, the 0.5% probability of SLR projection for year 2080 is 5.1 feet. Year 
2080 is selected because the marine structures shall be designed for a 50-year service life. 

TABLE 5-2:  SEA-LEVEL RISE PROJECTIONS AT NORTH SPIT 

 

5.1.4. Tsunamis 

Publicly available tsunami hazard assessments for the Humboldt Bay area were compiled. Figure 5-3 
illustrates the tsunami hazard and evacuation map in the project area. Based on these assessments, 
several conclusions were made, including:  

• Tsunami inundation depths could vary between 0 and 3 ft at the RMT1 project area. 

• Tsunami waves come from the Pacific Ocean, over-wash the Samoa Peninsula, then flow into 
Humboldt Bay. 

Low Medium· High Risk 
RlakAwnlon 

lg 0.6 0.5 0.7 0.8 1.2 

0.9 0.7 1.1 1.2 1.6 2.0 

1.2 0.9 1.5 1.7 2.3 3.1 

1.3 1.0 1.7 2 2.8 

1.5 1.2 1.9 2.2 3.1 4.3 

1.6 1.2 2 2.4 3.5 

1.9 1.4 2.4 2.9 4 5.6 

1.8 1.4 2.4 2.9 4.4 

2.3 1.7 2.9 3.5 5.1 7.2 

2.1 1.5 2:J 3.4 5.3 

2.7 2.0 3.5 4.3 6.2 8.9 

2.3 1.7 3.1 3.9 6.3 

3.1 2.3 4.1 5.1 7.6 10.9 

2.5 1.9 3.3 4.2 7.1 

3.3 2.6 4.3 5.2 8 12.7 

2.7 2.0 3:J 4.8 8.2 

3.7 2.9 4.9 6.1 9.4 15.0 

3 2.1 4 5.3 9.4 

4.2 3.1 5.5 6.9 10.9 17.4 

3.2 2.3 4.4 5.9 10.7 

4.6 3.4 6.2 7.8 12.5 20.1 

3.4 2.3 4.8 6.6 12.l 

2150 s 3.7 6.8 8.7 14.1 23.0 
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• Tsunami travel time depends on the location of earthquake sources and can vary from 10 to 20 
minutes. 

• The official Samoa evacuation site is located on high ground, near the Peninsula Union School. 

FIGURE 5-3:  TSUNAMI HAZARD AND EVACUATION MAP  

 

5.1.5. Currents 

Tidal current measurements inside Humboldt Bay were analyzed at the Chevron Pier in North Bay (see 
Figure 5-1), which is located between the bay entrance and RMT1 and represents the general flow field 
to/from the project site. Figure 5-4 illustrates the annual current rose at Chevron Pier. The prevailing flood 
currents flow in the northeast direction and ebb currents in the southwest direction. Ebb currents are 
stronger, with a maximum of up to 3.4 knots. Maximum flood currents can reach 1.9 knots. 

TABLE 5-3:  TIDAL CURRENTS AT CHEVRON PIER 

Parameter 
Current Velocity 

(knots) 
Max. Ebb 3.4 
Mean Ebb 0.9 
Max. Flood 1.9 
Mean Flood 0.7 

 

SAMOA 
Tsunami EvacuationMap 

:=-:If .. -.. _.,...._ ...... -
Humboldt Bay 

-
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FIGURE 5-4:  ANNUAL SURFACE CURRENT ROSE AT CHEVRON PIER 

 

A hydrodynamic model simulates tidal circulation inside Humboldt Bay during the strong El Niño year of 
1982/83. Figure 5-5 illustrates a raster interpolation of the maximum current velocity that shows stronger 
currents generally follow the deeper channel. The maximum current velocity at RMT 1 and RMT 2 are 1.0 
and 1.3 knots, respectively.  
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FIGURE 5-5:  HYDRODYNAMIC RESULTS AT RMT1 DURING 1982/83 EL NINO 

 

5.1.6. Wind Statistics 

NOAA’s 9418767 North Spit gauge is the most representative wind station for the RMT1 due to their close 
proximity and similar bay water exposure. The annual wind rose is presented in Figure 5-6. The results 
show that the prevailing and strongest winds are aligned well with the Bay orientation.  

Table 5-4 summarizes the extreme wind speeds for varying return periods. The 100-year return period wind 
is 52.1 knots. 



Redwood Multipurpose Marine Terminal Project | Preliminary Basis of Design  
Humboldt Bay Harbor, Recreation, and Conservation District 

17 

TABLE 5-4:  EXTREME WIND SPEEDS AT NORTH SPIT 
Return Period (years) Wind Speed (knots) 

1 39.8 
5 43.5 
10 45.3 
25 47.9 
50 50.0 
100 52.1 

 
FIGURE 5-6:  ANNUAL WIND ROSE AT NORTH SPIT 
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5.1.7. Waves 

The project site is sheltered from ocean swells and exposed to local wind waves.  Preliminary analysis 
indicates a peak wave height (Hmo) of 2.2 Ft and period (Tp) of 2.7 seconds. 

5.2.  Earthquake Design 
Wharf seismic design shall comply with CBC-ASCE 7-16 for wharf structure accessible by general public 
which include life safety and no collapse requirements under rare ground motion.  For wharves structures 
not accessible to general public, the wharf seismic design shall comply with ASCE-61. ASCE-61 specifies 
two levels of ground motions: Operating Level Earthquake (OLE) with 72-year return period and 
Contingency Level Earthquake with 475 return period. The structure performance criteria under each 
ground motion level depends on the structure’s classification.  
 
Structure classifications and acceptable performance criteria under each level of ground motion will be 
confirmed by the District during the next phase of the project. 
 
EMI has developed a preliminary site-specific response spectrum for the specified ground motion levels.  
Figure shows the preliminary acceleration response spectra (SRA).  Detailed seismic hazard analyses will 
be performed and the findings will be documented in a complete seismic hazard study report during the 
next phase of the project. 
 
 
FIGURE 5-7:  RECOMMENDED PRELIMINARY ACCELERATION RESPONSE SPECTRA 
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6. Geotechnical and Survey Criteria 

6.1. Geotechnical 
The initial information used to establish existing subsurface conditions and soil properties for design was 
obtained from SHN’s preliminary subsurface investigations draft report, issued on 23 August 2022. The 
investigation was completed to inform conceptual planning for the proposed terminal and is intended as the 
first of multiple phases of geotechnical investigation. Additional geotechnical investigation will follow 
conceptual planning and preliminary design and will become increasingly focused as specific design 
elements become more refined. 

The preliminary geotechnical investigation was focused along the Humboldt Bay shoreline, where little 
existing geotechnical data is available. Previous geotechnical investigations for neighboring sites provide 
useful data relative to upland portions of the site, but data along the waterfront has not been developed to 
date. 

6.1.1. Subsurface Investigations 

The preliminary geotechnical field investigation consisted of 10 cone penetration tests (CPTs) and three 
machine borings. CPT and drilled boring locations are shown on Figure 1-1. The geotechnical boring 
locations are also shown on Figure 6-2 to show their location relative to the historic shoreline (note that all 
but CPT 22-C10 occurred within filled areas bay-ward of the historic shoreline). The CPTs were completed 
first, between April 19 and 22, 2022, followed by the machine borings, which occurred between May 31 and 
June 3, 2022. Based on conceptual development plans, the preliminary geotechnical field exploration was 
focused in the central and northern parts of the site; a single exploration site occurs at the southern end of 
the site. 

Exploration locations were developed collaboratively with the RMT geotechnical team and staffed in the 
field by SHN geologists. 

FIGURE 6-1:  CPT AND DRILLED BORING LOCATIONS 
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FIGURE 6-2:  GEOTECHNICAL BORING LOCATION 
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FIGURE 6-3:  TWO-DIMENSIONAL SOIL PROFILE OF HBMC BRIDGE SITE 

  

Two-dimensional soil profile of HBMC Bridge site (layer 1: Tertiary and Quaternary Alluvial deposits; layer 
2: medium dense organic silt, sandy silt and stiff silty clay; layer 3: dense sand; layer 4: silt; layer 5: medium 
dense to dense silty sand and sand with some organic matter; layer 6: dense silty sand and sand; layer 7: 
soft or loose sandy silt or silty sand with organic matter; layer 8: soft to very soft organic silt with clay; and 
layer 9: abutment fill. Layers 5 and 7 are susceptible to soil liquefaction (Geomatrix, 1994). 

SHN note: the Pleistocene/Holocene unconformity occurs between Units 2 and 3. 

6.1.3. Subsurface Conditions 

A subsurface investigation program to support the conceptual design effort was performed. Figure 6-1 
shows the locations of CPT and drilled borings. Figure 6-4 and Figure 6-5 show a preliminary soil profile 
at RMT1, as projected form the shoreline geotechnical data. 
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FIGURE 6-4:  PRELIMINARY SOIL PROFILE AT NORTH WHARF SITE 
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FIGURE 6-5:  PRELIMINARY SOIL PROFILE AT SOUTH WHARF SITE 

 
 

6.1.4. Geotechnical Design Considerations 

6.1.4.1. Dredging 

The material within the proposed dredge prism is expected to be soft silts and loose to medium dense 
sands/silty sands. Dredge materials characteristics and viable dredging method will be included in new 
versions of this document based on the future marine geotechnical investigation program. 

6.1.4.2. Yard Area 

The calculated maximum uniform pressure imposed by a 60-t SPMT axle is 3,000 psf. The settlement 
criteria will be evaluated in the subsequent phases of the project. The short term and long term settlement 
criteria will be discussed with OEMs to define the maximum applied bearing pressure, storage method, 
heavy components storage durations and acceptable settlement/differential settlement.  

6.1.4.3. Site Stabilization (Ground Improvement)  

Given the applied high live loads on the upland area, site stabilization will be required. Preloading is the 
preferred option to reduce the long term settlement for most of the upland area. The use of wick drains will 
be examined after discussing its impact on the construction schedule and the rate of settlement at the early 
stages of port operation. Ground improvement for the area directly behind the wharf structure and along 
the shoreline will be assessed in future phases of this project. 
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6.2. 
Hydrographic Surveys 

H
ydrographic survey w

as perform
ed by eTrac. The bathym

etric data w
ill be included in the next revision of 

this docum
ent.  

6.3. 
Topographic and Boundary Surveys 

Topographic survey based on Lidar w
as perform

ed by SH
N

, Sea Attachm
ent 1. 

 6.4. 
Hum

boldt Bay Navigation Channel 
H

um
boldt Bay navigation channel provides m

arine access up to the vicinity of the project site w
ith the 

follow
ing m

inim
um

 dim
ensions: 

• 
W

idth  = 400 feet (Sam
oa C

hannel) 

  
= 400 to 600 feet (N

orth Bay C
hannel) 

• 
D

epth = -38 feet M
LLW

 (Sam
oa C

hannel) or -48 feet M
LLW

 (O
uter/Entrance C

hannel) 

The channel is currently m
aintained by U

SAC
E.  

   



Redwood Multipurpose Marine Terminal Project | Preliminary Basis of Design  
Humboldt Bay Harbor, Recreation, and Conservation District 

26 

7. Navigation, Dredging, Mooring and Berthing Criteria  

7.1. Design Vessels  
The vessels expected to call on the proposed port facility will consist of delivery vessels and semi-
submersible barges. Delivery vessels will consist of bulk carriers and/or barges bringing both the foundation 
raw materials and WTG components to the site. The semi-submersible barges are assumed to be purpose 
built smart ballasting barges.  

7.1.1. Delivery Vessel 

The design delivery vessel is the S2L-type heavy cargo vessel with the characteristics shown in Table 7-1. 

TABLE 7-1:  DELIVERY BERTH DESIGN VESSEL 
Vessel Characteristic S2L-TYPE 

Length Overall 608.3 ft 
Summer Draft 34.8 ft 

Beam 83.0 ft 

7.1.2. RORO Vessels  

The design RORO vessel is the ST-Class RORO vessel and the design delivery barge is the 455 Series 
Barge with the characteristics shown in Table 7-2. 

TABLE 7-2:  RORO DESIGN VESSELS AT DELIVERY BERTH 
Vessel Characteristic ST-CLASS RO-RO 455 SERIES BARGE  

Length Overall 496.9 ft 400.0 ft  
Summer Draft 18.6 ft 19.0 ft  

Beam 83.3 ft 105.0 ft  

7.1.3. Semi-Submersible Barge 

The semi-submersible barge will be a purpose-built semi-submersible barge with the characteristics shown 
in Table 7-3. 

TABLE 7-3:  PURPOSE-BUILT SEMI-SUB VESSEL 
Name Purpose Built Semi-Sub 

Length Overall 350.0 ft 
Summer Draft 19.1 ft 

Beam 350.0 ft 

7.1.4. Wind Turbine Device – Base Only  

The wind turbine device base is expected to be a semi-submersible, floating steel structure. Delivery of 
wind turbine base could be relative to the following scenarios: 

• Fully Assembled on a semi-submersible vessel. A fully assembled device base manufactured 
outside of and transported to Humboldt Harbor. This scenario requires either an in-harbor sinking 
basin or out of harbor (in-ocean) sinking and dead ship tow to the marine terminal or wet storage 
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location. A sinking basin w
ill be provided at the R

M
T 1 location for in-harbor use. If size is not 

sufficient for ocean transport vessels, alternative sinking basin locations w
ill need to be proposed 

by the term
inal operator or w

ill require use of sinking out of harbor in the ocean.  

• 
Partially Assem

bled on R
O

R
O

 Vessel. Subcom
ponents are m

anufactured at locations outside of 
H

um
boldt H

arbor and delivered to the m
arine term

inal for transfer to the m
arine term

inal yard. 
Subcom

ponents are assem
bled into an entire device base that is transferred across the w

harf 
using SPM

Ts to a sem
i-subm

ersible barge (Figure 4-1) that w
ould utilize the in harbor sinking 

basin located in the berth pocket of m
arine term

inal 1.  

• 
D

evice Base Fully M
anufactured in H

um
boldt. Steel m

aterials w
ould be delivered by com

bination 
of vessel and truck to fully fabricate the device base onsite. C

om
pleted base w

ould be transferred 
to the w

harf using SPM
Ts to a sem

i-subm
ersible barge (Figure 4-1) that w

ould utilize the in harbor 
sinking basin located in the berth pocket of m

arine term
inal 1.  

Based on discussion w
ith w

ind industry developers, the follow
ing geom

etric param
eters w

ere developed 
for the design of the new

 w
ind term

inal facility. 

• 
N

ear Term
 Size (Estim

ated 12 M
W

 Turbine Size) 

− 
Beam

: 325 ft x 325 ft 

− 
D

raft: 19 ft M
in, 23 ft M

ax 

• 
Future Size (Estim

ated 20 M
W

 Turbine Size) 

− 
Beam

: 400 ft x 400 ft 

− 
D

raft: 20 ft M
in, 25 ft M

ax 

7.1.5. 
W

ind Turbine Device – Fully Integrated  

O
utreach w

ith W
ind Industry D

evelopers, the follow
ing geom

etric param
eters w

ere developed for the design 
of the new

 w
ind term

inal facility for fully integrated devices. 

• 
N

ear Term
 Size (Estim

ated 12 M
W

 Turbine Size) 

− 
Beam

: 325 ft x 325 ft 

− 
D

raft: 32 ft M
in, 38 ft M

ax 

• 
Future Size (Estim

ated 20 M
W

 Turbine Size) 

− 
Beam

: 400 ft x 400 ft 

− 
D

raft: 32 ft M
in, 45 ft M

ax 

It should be noted the draft stated is assum
ed for safe navigation through the navigation channels to open 

ocean conditions. The draft required for m
ooring stability w

ill likely be greater once installed at the w
ind 

farm
. There could be device base technologies that are stable during transport under low

er ballasted 
condition or that utilize supplem

ental flotation to navigate through the confined navigation channels to the 
open ocean and then adjusted in deeper w

ater. The actual navigation channel param
eters needed to 

support a specific technology type is specific to each type of technology and dependent on the results of 
detailed m

aneuvering analysis and bridge sim
ulation w

ork for the tow
 out environm

ental conditions and 
operational plan. A navigation risk assessm

ent w
ill be required for each type of technology that w

ill be 
subject to review

 and approval by the U
S C

oast G
uard. The U

S C
oast G

uard m
ay require a m

oving channel 
closure w

hen transporting fully integrated w
ind turbine devices.  
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− 
N

um
ber of D

evices for W
et Storage. D

ue to the distance from
 the port, transit tim

es, and 
w

eather risk, developers w
ill need m

ore units in w
et storage to serve the M

orro Bay call area. 
Based on the assum

ptions above, the follow
ing quantity of units is conceivable: 

 
H

um
boldt C

all Area only (1.3 G
W

 project, 90 units, 1 year installation w
indow

) 

o 
4 floating foundations in w

et storage (w
aiting for integration) 

o 
M

inim
um

 of 4 additional floating foundations in dry storage (e.g., on uplands) or in 
w

et storage (w
aiting for integration) 

o 
U

p to 8 fully integrated (w
aiting for good w

eather w
indow

 to tow
) 

 
M

orro Bay C
all Area (1.3 G

W
 project, 90 units, 1 year installation w

indow
) 

o 
8 floating foundations in w

et storage (w
aiting for integration) 

o 
M

inim
um

 of 7 additional floating foundations in dry storage (e.g., on uplands) or in 
w

et storage (w
aiting for integration). 

o 
U

p to 15 fully integrated (w
aiting for good w

eather w
indow

 to tow
) 

 
M

arine Vessel O
perations. For these scenarios, the follow

ing tug fleet is envisioned: 

o 
Port tugs = 5 total 
▪ 

2 tugs for sem
i-sub m

oves 
▪ 

3 tugs for foundation m
oves and delivery vessel m

oves 
o 

Transit tugs 
▪ 

H
um

boldt C
all Area = 3 tugs (2 for the m

ove and 1 on stand-by at the call area) 
▪ 

M
orro Bay C

all Area = 7 or 9 tugs (need 2 + 2 for m
oves and 1 on stand-by at 

the call area, but w
ill likely need an additional set of tugs to hit w

eather 
w

indow
s) 

 
D

evice W
ater D

epth R
equirem

ents (for w
et storage).  

o 
D

evice Foundation for W
et Storage. D

raft requirem
ents.  

o 
 El -28 ft M

LLW
 w

ith additional 2-ft over dredge allow
ance.  

o 
D

evice Fully Integrated for W
et Storage. D

eeper draft requirem
ents than the device 

foundation by itself.  
o 

El -38 ft M
LLW

 w
ith additional 2 ft over dredge allow

ance.  
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8. Marine Structures Design Criteria 

8.1. Risk Category 
The marine facilities shall be designed to Risk Category II per ASCE 7-10 Table 1.5-1. 

8.2. Design Life 
The design life of the marine facilities shall be 50 years. Consumable components such as fenders and 
cathodic protection anodes shall be replaced per the manufacturer’s recommendations. Design life 
represents the physical condition of the marine facility and its ability to perform its function as originally 
designed assuming regular inspection and maintenance activities are carried out. 

8.3. Deck Elevation 
Top deck elevation for the marine structures is assumed to be +17.1 ft NAVD88. The deck top elevation 
will be refined in the next design phases based on further refinement of SLR prediction and sea wave 
analyses.  

8.4. Design Loads 
Dead Load (D) 

Dead load shall include the self-weight of the structure including any permanent attachments.  

• Steel: 490 pcf 

• Concrete: 150 pcf 

• Dense Graded Aggregate: 145 pcf 

Buoyancy Load (B) 

Buoyancy load shall be considered using a seawater unit weight of 64.1 pcf. All new structures shall be 
designed to be submerged in an extreme event.  

Live Load (L) 

The following live loads shall be considered: 

• Uplands Storage and Staging Area: 3,000 psf 

• Marine Structure (Heavy Lift Wharf): 6,000 psf 

• Dolphins and Walkways: 100 psf 

Vehicular loads include an AASHTO HS-20 truck with a 15% impact factor applied to design and a lateral 
load equal to 10% of the vertical load.  

Wind Load (W) 

Wind loads, on structural components when berth is vacant, shall comply with ASCE 7-16 requirements. 
Design wind speed shall be 92 mph (3 second gust at 33 feet above ground).  

Current Load (C) 

Current forces on structural pipe members shall be determined in accordance with API RP 2A. Lift, drag 
and mass coefficients shall be determined for each member taking into account its cross-section and 

-
1111111111111111 
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TABLE 8-2:  LOAD COMBINATIONS – ALLOWABLE STRESS DESIGN (ASD) 

 Load Case S0 S1 S2 S3 S4 S5 S6 S7 S8 S9 
Da 1.0 1.0 1.0 1.0 1.0 1.0 1.0+k 1.0-k 1.0 1.0 
L - 1.0 - 1.0 - 1.0 0.1 - 1.0 0.75 
B 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.6 1.0 1.0 
Be - - 1.0 - - - - - - - 
C - - 1.0 1.0 1.0 1.0 - - 1.0 1.0 
Hd - 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Eq - - - - - - 0.7 0.7 - - 
W - - - - 0.6 - - - - 0.6 
M - - - - - 1.0 - - - - 

R+S+T - - - 1.0 - - - - - - 
Ice - - - 0.2 - - - - 0.7 0.7 

 Notes: 
a. 0.9 (0.6 ASD) for checking members for minimum axial load and maximum moment. 
b. 1.3 for the maximum outrigger float load from a truck crane. 
c. Accidental Berthing: 1.2 support structure, 1.0 fender system components. 
d. Where the effect of H resists the primary variable effect, a load factor of 0.9 (0.6 ASD) shall be included with H where H is permanent and H 

shall be set to zero for all other conditions.  
e. 1.6 for the mooring loads from the mooring analysis and 1.0 for the SWL of bollards. 
f. k = 0.5 (PGA) 

8.4.1. Durability 

Calculation of concrete crack width shall comply with ACI 224R. Maximum design crack width under service 
loads shall comply with the following: 

• Concrete exposed to seawater or seawater spray = 0.01 inch 

• Buried structures = 0.012 inch 

8.4.2. Corrosion 

Steel piles exposed to salt water shall be protected using a minimum of two of the following strategies. 
Regardless of approach selected, steel piles shall be regularly inspected, maintained, and repaired as 
required to prevent section loss. 

• Marine grade coating applied with strict conformance to specifications including inspection and 
repair of all coating defects and damages 

• Cathodic protection anodes 

• Pile wrap or jacket 

• Additional “sacrificial” wall thickness 

Corrosion rates for steel elements were obtained from the Waterfront Facilities Inspection and Assessment, 
ASCE Manuals and Reports on Engineering Practice No. 130, 2015; Section 4.6.2: 

• Soil embedded zone (mudline down): 0.001 in./year; 

• Immersed zone (between LAT and mudline): 0.004 in./year; and 

• Splash and tidal zone (LAT up): 0.005 in./year.  

• Steel elements located away from the water shall be designed for an atmospheric zone rate of 
0.0004 in./year. 

1111111111111111 
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8.4.3. 
Serviceability 

H
igh M

ast Light Pole: M
axim

um
 lateral deflection of foundation during service loading is 1/2 inch. 

8.4.4. 
Material Properties 

All m
aterials shall com

ply w
ith latest applicable ASTM

 specifications.  

C
oncrete shall be norm

al-w
eight concrete w

ith a m
inim

um
 28-day com

pressive strength of 5,000 psi, 
m

axim
um

 w
ater-to-cem

entitious ratio of 0.4 and a m
inim

um
 clear cover to the reinforcing steel of 3-inches.  

 



Redwood Multipurpose Marine Terminal Project | Preliminary Basis of Design  
Humboldt Bay Harbor, Recreation, and Conservation District 

34  

9. Civil Design Criteria  
9.1. 

Heavy Lift Area and Uplands  

9.1.1. 
Site Preparation 

D
em

olition of existing at grade and below
 grade concrete structures, cultural protection considerations 

(m
inim

ize cut in areas of original upland areas) and consideration of other site preparation requirem
ents 

w
ill need to be considered in the site grading design and prior to conducting any grading w

ork. 

9.1.2. 
Storm

water Design 

Storm
w

ater system
s w

ill be designed to: 

• 
U

se the R
ational M

ethod for calculating runoff (Q
) 

• 
C

onvey the 10-yr, 24-hr storm
 event (Q

10) 

• 
U

se N
O

AA14 or other local source of rain data  

• 
A 10-m

inute tim
e of concentration (Tc) m

inim
um

 

• 
Provide 1 ft of freeboard to building pads for the (Q

100)  

9.1.2.1. 
Storm

water Com
pliance 

The project site lies w
ithin the C

ounty of H
um

boldt’s jurisdiction, but it is outside the regulated M
unicipal 

Separate 
Storm

 
Sew

er 
System

 
(M

S4) 
perm

it 
boundaries. 

Therefore, 
M

S4 
storm

w
ater 

m
itigation 

requirem
ents do not apply to this project. H

ow
ever, this project w

ill disturb over an acre of ground and w
ill 

be required to m
eet the post-construction storm

w
ater requirem

ents for the State W
ater R

esources C
ontrol 

Board’s (SW
R

C
B) C

onstruction G
eneral Perm

it (C
G

P). The C
G

P specifies post-construction runoff 
reduction requirem

ents for all sites not covered by a Phase I or Phase II M
S4 N

PD
ES perm

it. The C
G

P 
post-construction standards require that the project replicate the pre-project w

ater balance (runoff) for the 
sm

allest storm
s up to the 85

th percentile storm
 event. 

Those activities that are considered industrial and have a Standard industrial C
lassification (SIC

) code w
ill 

be required to obtain coverage under the Statew
ide G

eneral Perm
it for Storm

w
ater D

ischarges Associated 
w

ith Industrial Activities, O
rder 2014-0057-D

W
Q

 (Industrial G
eneral Perm

it) im
plem

ents the federally 
required storm

w
ater regulations in C

alifornia for storm
w

ater associated w
ith industrial activities discharging 

to w
aters of the U

S.  

9.1.3. 
Parking 

Project w
ill provide on-site parking for all em

ployees, contractors, visitors, etc. N
o off-site parking w

ill be 
allow

ed. 

9.1.4. 
Access Roads 

Access roads include both access points to the site from
 the county N

ew
 N

avy Base R
oad and C

ookhouse 
R

oad. The railroad right of w
ay (R

O
W

) w
ill need to be retained and the w

est access road w
ill be located 

adjacent to and not w
ithin the rail R

O
W

 corridor. Additional right of w
ay or easem

ents m
ay be needed w

ithin 
the w

est access road corridor to provide access and utilities through the Phase 3 area and into the Phase 
2 area.  
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Access roads connecting to the site w
ill have a m

inim
um

 surface elevation of 16.00 ft. The m
axim

um
 

longitudinal slope of the access roads w
ill be 5%

. Access roads w
ill have 12-ft paved lanes, 8-ft paved 

shoulders, 2-ft gravel shoulders, and 4:1 m
ax side slopes for fill prism

s. 

R
oadw

ay access to the project site outside of H
arbor D

istrict property shall m
eet AASH

TO
 and H

um
boldt 

C
ounty Public W

orks standards. 

N
orth Site Access - The north access road w

ill need to be routed w
ithin the available property parcel 

boundaries and easem
ents, raised to m

itigate flooding from
 SLR

, and an alignm
ent that considers w

etland 
im

pacts and storm
w

ater m
anagem

ent. Peak storm
w

ater flood routing w
ill need to consider utilizing the 

existing low
 level outlet culvert, tide gate and discharge to the bay.  

Intersection Site Access - Based on prelim
inary transportation analysis, signaling of intersections for the 

connection to N
avy Base R

oad (both north and w
est access road) and to Vance Avenue w

ill not be needed. 
A 3- or 4-w

ay stop at the north road intersection w
ith Vance Avenue w

ill be the needed im
provem

ent.  

Access roads w
ithin the site w

ill follow
 the criteria in Site G

rading D
esign. 

9.1.5. 
Site Grading Design 

R
edevelopm

ent of the site w
ill require consideration for future SLR

 and flood protection. SLR
 criteria is 

outlined in Section 5.1.3. Site C
onditions that w

ill be the basis for m
inim

um
 finished elevations on the m

arine 
term

inal site are: 

• 
The m

inim
um

 elevation w
ithin the yard w

ill be 17.00 ft, and the m
inim

um
 finish floor elevations 

(FFE) for the buildings w
ill be 18.00 ft. The m

inim
um

 elevations for storm
 drain inverts and the 

bottom
 of bioretention basins (bottom

 of gravel layer) w
ill be 13.00 ft.  

• 
The m

inim
um

 slope for the finish grade surface w
ill be betw

een 0.5%
 - 1%

. D
ue to the large scale 

of the site, a flatter grade w
ill help to m

inim
ize the am

ount of fill needed to construct the site, but 
drainage of the site needs to be considered. 

• 
All paved driving surfaces shall have a 0.5%

 m
inim

um
 cross slope. 

9.1.6. 
Design of Erosion, Sedim

entation, and Pollution Control  

The project shall develop a Storm
w

ater Pollution Prevention Plan (SW
PPP) to satisfy the C

G
P. 

The project shall develop a post-construction storm
w

ater plan to satisfy the local Low
 Im

pact D
evelopm

ent 
(LID

) standards and/or Industrial G
eneral Perm

it (IG
P). 

Also see Storm
w

ater D
esign. 

9.1.7. 
Fire Protection W

ater 

Fire w
ater w

ill be needed to provide fire suppression for the various buildings to be constructed on the site. 
Fire w

ater w
ill also need to serve all fire hydrants throughout the site. The northern end of the site (early 

phase construction) w
ill likely receive fire w

ater from
 the Tow

n of Sam
oa’s w

ater m
ain. The southern 

end of the site (late phase construction) w
ill receive fire w

ater from
 H

um
boldt Bay M

unicipal W
ater 

D
istrict’s industrial w

ater m
ain. A new

 fire w
ater storage tank w

ill be needed on site to replace the 
existing red tank.  

9.1.8. 
Potable W

ater 

Potable w
ater w

ill be needed for the various buildings to be constructed on the site. Potable w
ater w

ill be 
needed for general office use (restroom

s, kitchens, etc.). D
epending on the activities w

ithin each building, 
there m

ay be additional potable w
ater dem

ands. The northern end of the site (early phase construction) w
ill 
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po

ta
bl
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 m
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Se
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er

 w
ith
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fo
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rt 

ar
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t n

ee
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fo
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 in
te

nd
ed
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ns
. O

th
er

 fu
tu

re
 

te
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in
al

 u
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s 
(a

qu
ac

ul
tu

re
) 

fo
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th
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si
te

 m
ay

 r
eq

ui
re

 a
 s

al
t w
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 w
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dd
iti
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im
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 p
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10. 
Electrical Design Criteria 

10.1. 
Port Operations Electrical Dem

ands 
O

perations at the R
M

T port facility w
ill be continuous and varied for all phases of the build-out, and w

ill 
require significant pow

er. C
onceptualized as an all-electric facility (w

ithout diesel/gas engine driven 
equipm

ent), reliable pow
er w

ill be essential to the success of the term
inal. The expected operations and 

equipm
ent requiring pow

er include m
anufacturing buildings, w

arehouse buildings, assem
bly buildings, 

office space, on-site m
aterial heavy transport, on-site light m

aterial transport, m
anufacturing/construction 

equipm
ent and tools, cranes, site lighting, vessel shore pow

er and battery charging, along w
ith a num

ber 
of m

iscellaneous electrical loads. 

Pow
er w

ill be distributed to the site at m
edium

 voltage (12,000 volts) and transform
ed dow

n to utilization 
voltages of 480V, 208V and 120V, all at 60 H

z. 

10.2. 
Estim

ated Electrical Loads 
The term

inal build-out w
ill be com

pleted in phases, w
ith four phases currently being considered. The 

estim
ated loads are detailed in the Electrical Load Estim

ate, w
hich indicates a total pow

er requirem
ent of 

9.7 M
VA at full build-out. The estim

ate relies on inform
ation that m

ay change, including, for exam
ple, the 

size and num
ber of buildings, the num

ber of cranes, the num
ber of battery chargers, etc. Because of this 

uncertainty, a conservative contingency of 50%
 has been included in the Electrical Load Estim

ate for pow
er 

supply planning purposes. 

10.3. 
Power Supply Sources and Distribution 

The Sam
oa peninsula is currently fed by tw

o PG
&E 60kV circuits, the H

um
boldt #1 circuit and the Essex 

Junction-Fairhaven circuit, both of w
hich term

inate 1/2-m
ile south of the site at PG

&E’s Fairhaven 
Substation. 

The proposed supply to the facility w
ill be from

 tw
o sources, the H

arbor D
istrict’s substation and directly 

from
 the Fairhaven substation. The H

arbor D
istrict substation w

ill supply Phases 1 and 2 of the project, and 
the Fairhaven substation w

ill supply pow
er for Phases 3 and 4. Further details on these tw

o supply sources 
are 

located 
in 

the 
E

lectrical 
Infrastructure 

and 
G

reen 
P

ort 
C

onceptual 
E

ngineering 
A

ssessm
ent 

M
em

orandum
. 

Pow
er w

ill be distributed to the site at 12KV, on overhead lines, w
ith som

e locations brought below
 grade 

in ductbanks. The lines w
ould be routed along the w

estern side of the facility w
ithin an established utility 

corridor. Further details of the incom
ing distribution lines are in the E

lectrical Infrastructure and G
reen P

ort 
C

onceptual E
ngineering A

ssessm
ent M

em
orandum

.  

10.4. 
Green Port Developm

ent 
The goal for the term

inal redevelopm
ent is to provide a focus on electrification and zero-em

issions 
equipm

ent through the use of renew
able energy supplies. The intent is for the facility to operate w

ith 
reduced net carbon em

issions for ongoing norm
al term

inal operations. 

A potential strategy for providing pow
er from

 renew
able sources is the developm

ent of a photo-voltaic (PV) 
system

 to generate and store pow
er, to be used by the facility. This solar panel concept and options of a 

PV system
 are discussed in depth in the E

lectrical Infrastructure and G
reen P

ort C
onceptual E

ngineering 
A

ssessm
ent M

em
orandum

.  
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10.5. 
Backup Power 

The R
M

T facility w
ill require som

e level of backup em
ergency pow

er, w
hich w

ill likely include the installation 
of at least one standby generator. Although diesel generation is an option, natural gas fired backup 
generator(s) are preferred and w

ill provide backup pow
er for critical system

s. At a m
inim

um
, the backup 

generator system
 w

ill provide pow
er to life safety system

s, em
ergency lighting, and other equipm

ent and 
system

s considered critical. The extent of equipm
ent, lightings, system

s, and building com
ponents that 

w
ould be included as critical w

ill be determ
ined once details of the facility installation are finalized. 

Backup generators, or other em
ergency pow

er supply system
s such as battery storage m

ay also be 
required for continuity of operations during a loss of utility pow

er. This m
ight include orderly shutdow

n of 
system

s, or perhaps som
e level of ongoing production or other operations during loss of pow

er. The extent 
of backup pow

er for operational continuity w
ill be determ

ined once details of facility equipm
ent is finalized. 
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11. Security 

11.1. Background 
The RMT facility will require certain security measures in order to comply with federal law. The following 
table illustrates the applicable federal codes to be used for terminal security for US ports. 

TABLE 11-1: RELATIVE SECURITY CODES 
Codes and Standards Description/Use 
33 CFR 101 Maritime Security - General 
33 CFR 105 Maritime Security - Facilities 
33 CFR 101.514 
33 CFR 105.255 TWIC Requirements 
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13. 
Green Port Developm

ent 

13.1. 
Background 

The redevelopm
ent of the R

M
T presents an opportunity to develop the new

 facility and operation follow
ing 

a goal to create a G
reen Port D

evelopm
ent. The focus of the G

reen Port D
evelopm

ent em
phasizes 

m
inim

izing im
pacts on the environm

ent as part of the construction and long-term
 operations of the facility. 

The G
reen Port D

evelopm
ent has goals and criteria relative to resource consum

ption and environm
ental 

quality as outlined in the subsequent sections.  

13.2. 
Resource Consum

ption  
• 

C
onstruction M

aterials Selection – Building type, use of beneficially reused m
aterials (dredged 

m
aterial), durable construction m

aterials for longevity, and reduced G
H

G
 reduction m

easures as 
part of the m

aterials sourcing and construction.  

• 
W

aste M
anagem

ent – O
nsite recycling of m

aterials for re-use on project site (such as concrete 
foundations crushed for fill needs), W

W
T treatm

ent utilizing existing w
aste treatm

ent system
s and 

m
inim

izing load dem
ands, and m

inim
izing w

aste generated as part of the developm
ent and site 

operations.  

• 
Energy U

se, Efficiency, R
esiliency – C

onsider and develop the use of alternative fuels, renew
able 

pow
er, on-site solar, on-site m

icrogrid, and backup pow
er system

s to reduce carbon footprint and 
im

prove resiliency of the facility operations.  

• 
Transportation – C

onsider a range of m
odes of transportation for w

orkers (w
alk, bus access, 

electric car, w
orker parking), and m

arine transportation alternative fuels or electrification, and 
shore pow

er for vessels.  

13.3. 
Environm

ental Quality 
• 

SLR
/C

lim
ate C

hange – Accom
m

odate future w
ater levels in accordance w

ith C
alifornia State 

Lands C
om

m
ission guidance and to plan and build a facility that is resilient and adaptable to a 

changing environm
ent.  

• 
Air Q

uality – Site operation em
issions reductions, near zero carbon goals, shore pow

er for 
vessels, electrification or alternative fuel equipm

ent operations w
ill be pursed. 

• 
W

ater Q
uality – Storm

w
ater m

anagem
ent for com

pliance w
ith w

ater quality discharge for the 
range and type of proposed uses.  

• 
Ecosystem

 R
estoration & M

itigation – M
inim

ize im
pacts (to w

etlands, eelgrass, habitat, and 
species 

of 
concern) 

through 
strategic, 

inform
ed 

planning 
and 

design 
of 

the 
proposed 

im
provem

ents.  

• 
Light & N

oise – D
evelopm

ent of site layouts and operations w
ill be considerate of outdoor light 

and need for noise abatem
ent needs for the project area.  
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