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FEASIBILITY STUDY OF SHORE-BASED
BALLAST WATER RECEPTION AND
TREATMENT IN CALIFORNIA
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THIRTY-FIVE CALIFORNIA SEAPORTS

LA/LB
Marina Del Rey

Alameda
Antioch
Avalon
Benicia
Carquinez
Carquinez Strait
Catalina
Concord
Crockett
Echo PAL
El Segundo
Eureka

Martinez
Monterey
Moss Landing
Oakland
Oleum
Pittsburg
Point Loma
Port Hueneme
Redwood City
Richmond

Rodeo
Sacramento
San Diego
San Francisco
Stockton

San Pedro
Santa Barbara
Selby
Stockton
Vallejo
Wilmington
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SIXVESSEL TYPES

Automobile Carriers (Ro/Ro)

Bulk Carriers
Containerships
Passenger Cruise Ships
Tank Ships

Articulated Tug-Barges
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FIVE TREATMENT APPROACHES

Existing Wastewater Treatment Plant

New Onsite Wastewater Treatment Plant
New Offsite Wastewater Treatment Plant
Shoreside Mobile Treatment Plant
Vessel-based Mobile Treatment Plant
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35x6 x5

1,050 Possible Combinations
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FIVE CASE STUDIES
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WHY THESE FIVE?

Comprise 44% of all ballast water discharges in California.

Diverse in terms of physical scale and port activity.

Diverse in terms of ballast water discharge quantities and flow rates.
Diverse in terms of local water type and ecology.

Geographically dispersed throughout the state.

All six vessel types are represented.

Collectively, these five port districts constitute a rough cross-section of commercial
shipping activity in California.
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ADVANTAGES OF A CASE STUDY APPROACH

Allows our team to develop a working solution for each case, based on actual
berth locations, estimated piping distances, specific water transfer rates and
volumes, and the applicable regulatory agencies, among other tangible aspects.

Creates opportunity to include figures of marine vessel modifications, port
modifications, and shore-side treatment plants of adequate detail to communicate
the concepts.

Helps stakeholders to understand the concepts and provide meaningful and
actionable feedback.

Costs, timelines, and considerations discovered in the case study process can be
scaled up to inform stakeholders and policymakers about state-wide
implementation.
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EAST COMPLEX

Treatment Approach
» Offload ballast water to new on-site storage.
« Convey ballast water via rail cars and existing pipeline(s) to treatment.
» Treat ballast water at existing City of Stockton Publicly Owned Treatment Works.

Rationale for Selection
» Bulk import/export terminals with irregular calls from multiple vessel types.
« Significant annual discharge volumes.
» Estuarine environment with fresh/brackish water.

Relevant Data
* Vessel types: bulk carriers and tank ships.
« 2014 discharge volumes (port-wide): 1.7 million metric tons.
«  Water type: estuarine (brackish/fresh).
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TRAPAC TERMINAL

Treatment Approach

« Convey ballast water via new pipeline from carrier vessels to new on-site storage and
wastewater treatment plant.

Rationale for Selection
* Major container import/export terminal with regular and frequent calls from a single

vessel type.
» Significant annual discharge volumes.

Relevant Data
» Vessel type: container ships.
» 2014 discharge volumes (port-wide): 674,000 metric tons.
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SOUTH TERMINAL - WHARF 1
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SOUTH TERMINAL - WHARF 1

Treatment Approach
» Offload ballast water to new on-site storage.
« Treatment provided on-site via mobile shore-based wastewater treatment plant.

Rationale for Selection

» Import/export terminal with regular calls from multiple vessel types.
» Comparatively small annual discharge volumes.
« Terminal space constraints.

Relevant Data

» Vessel types: automobile carriers, bulk carriers, tank ships, and container ships.
« 2014 discharge volumes (port-wide): 7,700 metric tons.
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CHEVRON OFFSHORE MARINE TERMINAL

Image reproduced from www.flickr.com/photos/jakerome/111171662



CHEVRON OFFSHORE MARINE TERMINAL

Treatment Approach
» Offload ballast water to marine vessel.
» Vessel provides temporary storage and acts as a mobile wastewater treatment plant.

Rationale for Selection

» Liquid bulk import/export terminal with regular calls from a single vessel type.
« Significant annual discharge volumes.
« Offshore mooring with no direct terminal access.

Relevant Data
« Vessel types: tank ships and articulated tug-barge combinations.
* 2014 discharge volumes (port-wide): 400,000 metric tons.
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CASE STUDY 5
PORT OF LONG BEACH
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SA RECYCLING (T-118) & LONG BEACH CRUISE TERMINAL
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SA RECYCLING (T-118) & LONG BEACH CRUISE TERMINAL

Treatment Approach

» Convey ballast water via new pipeline or marine vessel from carrier vessels to new off-
site wastewater treatment plant.

Rationale for Selection
Two dissimilar terminals (bulk export and passenger/cruise).
Seasonal vessel calls (Long Beach Cruise Terminal).
Multiple vessel types.
Significant annual discharge volumes.

Relevant Data

» Vessel types: bulk carriers and passenger/cruise ships.
» 2014 discharge volumes (port-wide): 3.7 million metric tons.
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CASE STUDIES SNAPSHOT

Method of Conveyance Treatment Approach

% of Total No. of

2014 Discharge | Discharges . Offload direct to
: Vessel Calls Terminal Name Vessel Type(s) Overland Transport Mobile Shore-based | Mobile Vessel-based
Volumes (MT)] Statewide i P istil ipeli ipeli istil -si -si
(mT) vessel, onsite storage, | TR Existing Pipeline New Pipeline Existing WWTP | New On-site WWTP |New Off-site WWTP WWTP WWTP

2014
(2014) (2014) or mobile WWTP

Case Study Port

Use Port Rail After Rail,
Bulk Carriers. Infrastructure to | Assumes Existing
EctiStockion A7k R i 2 Tank Ships Convey to Existing | Pipeline to WWTP
Pipeline has Capacity

City of Stockton
Publicly Owned
Treatment Works

Approx 4000’ of New| Assumes SW

" " Piping from Dock Terminal Area is
Port of Oakland 673,907 . TraPac Terminal Container Ships Apron to SW Available for New
Terminal Area WWTP

Offload Direct to Treatment by way of
" Trucks, Containers,
Shore-based Mobile
WWTP lor Other Shore-based|
Mobile Solution

Automobile Carriers
Bulk Carriers
Container Ships
Tank Ships

Port of Hueneme i South Terminal - Wharf 1

Offload Direct to Marine Yessel-based
i Mobile WWTP
Marine Vessel-based e e
Mobile WWTP 2
Treatment

Chevron Offshore Marine Tank Ships.

El Segundo 399,591 Terminal Articulated Tug-Barges

Approx 5 Miles of

New Piping from Port-owned Land is

VaE::tk !::r:v::ed Available for New
WWTP

Land

Offload Direct to Assumes Vacant

SA Recycling (T-118) & . N
Port of Long Beach 3,688,190 Long Beach Cruise EUSEER ilne Wesad oy
Passenger Cruise Ships Conveyance to

Terminal Shoreside WWTP
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CORE ASSESSMENTS
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CORE ASSESSMENTS

Task 2: Assessment of retrofitting and/or outfitting of vessels.

Task 3: Identification, summarization, and assessment of outfitting of
ports/wharves.

Assessment of shore-based ballast water treatment
plants/facilities.

Assessment of treatment technologies.
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SCALE UP
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SCALE UP

Methodology

« The data developed under the case study will be used as building blocks to be
applied to the entire state.

Careful assumptions will be made and clearly identified. For example, the single
container terminal analyzed in detail in Oakland will be applied to other similar

locations across the state.
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Glosten

Peter Soles, Project Manager
pssoles@glosten.com
206.624.7850

SUMMARY

Case study model is:
 Practical/feasible

* Allows for detailed assessments
+ Informative for stakeholders

» Scalable
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