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1.0 INTRODUCTION 
 
ENGEO has prepared this Preliminary Remediation Plan for the Howard Terminal site (Site) in 
Oakland, California. The Site, primarily identified as 1 Market Street, is located south of 
Embarcadero West between Linden Street and Washington Street along the waterfront, in 
Oakland, California. The Site is currently an active shipping and trucking terminal along Oakland’s 
Inner Harbor. The Site currently includes several permanent and temporary warehouse and office 
structures and is primarily occupied by trucks and shipping containers. An auxiliary power plant 
is located in the northeastern portion of the Site. Nearby properties include Schnitzer Steel to the 
west, Jack London Square to the east, and commercial warehouses to the north. The Site is 
situated in a primarily commercial/industrial area of Oakland. 

Given the long industrial use associated with the Site, subsurface media, including soil and 
groundwater, has been confirmed to be environmentally impacted with a range of contaminants 
of concern (COCs). Further, we have identified data gaps associated with past Site 
characterization activities, which include incomplete spatial characterization, lateral 
characterization, untested subsurface media (i.e., soil gas), and ranges of testing analyses. The 
purpose of this document is to provide an overview of anticipated additional characterization 
activities, potential environmental mitigation, and an overview of long-term monitoring obligations 
that could be expected with potential mitigation approaches.  

This Preliminary Remediation Plan is organized as follows:  

 Section 1 – Introduction: A description of the Site location/vicinity and an overview of the 
purpose of this document 

 Section 2 – Background: A review of the Site history, the proposed redevelopment of the Site, 
and a brief overview of geologic and hydrogeolgic conditions at the Site 

 Section 3 – Previous Site Characterization and Preliminary Conceptual Site Model: A 
discussion of past exploration activities, COCs, and the lateral and spatial extent of subsurface 
impact 

 Section 4 – Existing Data Gaps: An overview of missing or incomplete subsurface 
environmental data 

 Section 5 – Additional Site Characterization: An overview of proposed subsurface 
characterization activities to address identified data gaps 

 Section 6 – Mitigation Approach: A discussion of potential and/or anticipated environmental 
mitigation measures to facilitate site redevelopment that are protective of human and 
environmental health 

 Section 7 – Project Schedule: A brief outline describing the timing of characterization and 
mitigation activities 

 Section 8 – Public Participation: An overview of expected public outreach activities associated 
with anticipated mitigation activities 

 Section 9 – Post-Remediation Monitoring Activities: A summary of anticipated long-term 
monitoring activities associated with proposed engineering and institutional controls 
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2.0 SITE BACKGROUND 
 
2.1 SITE HISTORY 
 
The Site is located along the waterfront in an industrial part of Oakland and has a history of 
handling hazardous and potentially hazardous materials as part of industrial uses for decades. 
The Howard Terminal site was developed in multiple phases. Based on review of historic aerial 
photography, the terminal prior to the 1980s had a different configuration, with a shoreline further 
to the north and four finger piers and various warehouse structures. Based on plans from the Port 
of Oakland, three of the piers were timber decks supported on timber piles, and the other was fill 
surrounded by a perimeter rock dike. The northern shoreline was formed by a quay wall that 
comprised a concrete gravity wall, with a section of steel sheet pile wall.  
 
Prior to the 1980s, the terminal was reportedly primarily used for bulkbreak cargo shipping. In the 
1980s, the facility was enlarged and converted to a container terminal with a marginal wharf. The 
buildings at the Site were demolished, the timber piers were removed, the mudline was dredged 
to dense sand, and a rock dike was placed on the dense sand. Sand dredged from the adjacent 
San Francisco Bay was placed hydraulically behind the dike, and a concrete marginal wharf 
supported on concrete piles was constructed along the new southern boundary. As part of this 
expansion, the quay wall was buried within the fill. In the 1990s, the eastern end of the pier was 
expanded by placing a new rock dike on dredged ground and placing fill behind the rock dike. 
 
The Site is currently a certified/operation and maintenance case with lead regulatory agency 
oversight provided by California Environmental Protection Agency Department of Toxic 
Substances Control (DTSC). A manufactured gas plant (MGP) operated on portions of the Site 
from 1902 until 1961. MGP operations generated lampblack, which was used for boilers and as 
fill in site development. Identified COCs include cyanide, lead, petroleum hydrocarbons, 
polynuclear aromatic hydrocarbons (PAHs), and volatile organic compounds (VOCs). Both soil 
and groundwater impacts have been identified and remain at the Site.  
 
As part of any future site redevelopment, impacted soil and groundwater will be encountered and 
will need to be properly managed and mitigated as needed.  
 
2.2 SITE GEOLOGY AND HYDROGEOLOGY 
 
The Site is relatively level with a ground surface elevation generally ranging from 4½ to 8 feet 
(City of Oakland Datum). According to a published geologic map covering the Site by Graymer 
(1997), the surficial geology of the Site is mapped as artificial fill. In general, the stratigraphy of 
the Site from youngest to oldest consists of artificial fill, Young Bay Mud deposits, Merritt Sand, 
and San Antonio Formation. 
 
Based on review of the existing boring logs, proximity to San Francisco Bay, and mapped historic 
shallowest groundwater in the area, we estimate the groundwater is at a depth of 5 to 12 feet 
below the ground surface and likely fluctuates several feet daily with the tidal action. Fluctuations 
in the level of groundwater may also occur due to variations in rainfall, irrigation practice, and 
other factors not evident at the time historic measurements were made.     
 



Oakland Athletics Athletics Ballpark Development – Howard Terminal Site 
14682.000.000 Preliminary Remediation Plan 

 

  
 Page | 3 December 5, 2018 
   

2.3 PROJECT DESCRIPTION 
 
The project Site comprises approximately 50 acres of land primarily owned by the Port of Oakland, 
near Jack London Square. While the development plans have not been finalized at this time, 
based on previous discussions with the design team, we assume that the project will include: 
 

 A new stadium, primarily for Major League Baseball. 

 Excavation of a portion of the southeastern part of the Site to create a lagoon adjacent to the 
outfield fence. 

 Mid-rise to high-rise buildings providing new residential, retail, office, and other commercial 
use. 

 Several parking garages. 

 Realignment of perimeter streets and new through streets. 

 Overcrossings of the UPRR and Amtrak right-of-way. 

 New underground utilities. 

 Parks trails and other public open space. 

 Extension of the San Francisco Bay Trail. 

 Conversion of the existing concrete wharf into open space. 

 

3.0 PREVIOUS SITE CHARACTERIZATION AND PRELIMINARY 
CONCEPTUAL SITE MODEL 

 
Numerous investigations have been previously performed at the Site; a list of salient reports is 
presented in the References section of this report. These explorations have included numerous 
soil borings, which included soil sampling and grab groundwater sampling. Additionally, an 
existing monitoring well network at the Site has been sampled on an ongoing basis for nearly 
20 years. These wells have been monitored as part of the ongoing maintenance and monitoring 
activities associated with the existing certified/operation and maintenance case associated with 
the Site. Other monitoring activities include annual inspection and maintenance of the existing 
hardscape paving cap present across the Site. DTSC provides lead regulatory agency oversight 
for this case.  
 
Nearly all of the sampling and characterization activity has been focused north of the quay wall, 
and much has been located in the central portion of the Site. Identified COCs include cyanide, 
lead, petroleum hydrocarbons, PAHs, and VOCs. It is unclear at this time the extent to which 
impacted soils may be classified as state or federal hazardous material.  
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FIGURE 3.0-1:  Site Plan 

 
 
Although the site characterization and data set is considered incomplete for the purposes of 
redevelopment, the key points may be included in a preliminary conceptual site model (CSM) for 
the Site: 
 

 The Site has been historically used for industrial purposes, including MGP operations, 
bulkbreak cargo, and container shipping.  

 Site soils generally consist of artificial fill, which overlie Young Bay Mud deposits, Merritt Sand, 
and San Antonio Formation. The Site was created through filling operations performed 
multiple times over several decades. 

 Groundwater is estimated at a depth of 5 to 12 feet below the ground surface and likely 
fluctuates several feet daily with the tidal action, due to the presence of the adjacent 
San Francisco Bay.  

 Both soil and groundwater impacts from past land uses have been identified at the Site. 

 Identified COCs include cyanide, lead, petroleum hydrocarbons, PAHs, and VOCs.  

 Several data gaps in past environmental characterization activities have been identified. 
These are outlined in Section 4.0.   

 

4.0 EXISTING DATA GAPS 
 
Although the previous characterization activities have identified the likely range of COCs at the 
Site, several data gaps have been identified in the existing data set. These data gaps include the 
following: 
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 Areas of the Site (especially south of the quay wall) have not been adequately characterized. 

 Existing soil data is incomplete with respect to depths and COC analytes in explored locations. 

 Groundwater quality has not been assessed in several areas. 

 Soil gas data has not been collected at the Site. 
 
The subsequent section outlines a proposed approach for additional site characterization that will 
address these identified data gaps. 
 

5.0 ADDITIONAL SITE CHARACTERIZATION  
 

The purpose of the proposed environmental sampling and laboratory analysis is to establish 

and/or enhance “baseline” conditions of soil, soil gas, and groundwater. Additional soil sampling 

will be required in the future to determine proposed re-use or disposal options of excavated soil. 

Future soil gas sampling would be appropriate once finish grades are established to determine 

the potential for vapor intrusion in “finished” conditions. Groundwater sampling would be 

performed to satisfy ongoing DTSC monitoring requirements, as well as to determine 

discharge/re-use options and related handling procedures for extracted groundwater during 

construction.   

 

5.1 PRELIMINARY ENVIRONMENTAL SOIL INVESTIGATION 
 
A preliminary assessment of soil conditions will be performed within proposed development areas 
to determine potential disposal and/or reuse options of soil material, as well as to address existing 
data gaps with respect to COCs and the spatial extent of previous investigations.   
 
We will retain a C-57 licensed drilling contractor to advance 50 exploratory borings within the area 
of the planned development. The direct-push borings will be advanced to a maximum depth of 
approximately 10 feet below the ground surface.  
 

 We will retrieve soil samples from respective desired sampling depths corresponding to 
approximate depths of 1, 5, and 10 feet below the ground surface from each of the borings. 
During drilling, we will screen the soil cores and cuttings for VOCs using a photoionization 
detector (PID).  

 

 We will seal each sample within the sample sleeves using Teflon® sheets secured by tight-
fitting plastic end caps, label each sample, and transport within an ice-cooled chest under 
documented chain-of-custody to a State-certified laboratory. 

 
We will submit the samples for laboratory analysis on a discrete basis for the following COCs: 
 

 Total petroleum hydrocarbons as gasoline (TPH-g) and VOCs (EPA Method 8260). 

 Total petroleum hydrocarbons as diesel (TPH-d) and total petroleum hydrocarbons as motor 
oil (TPH-mo) (EPA Method 8015 without silica gel cleanup). 

 CAM-17 metals (EPA Method 6010/7471). 

 Organochlorine pesticides (EPA Method 8081). 

 Polychlorinated biphenyls (PCBs) (EPA Method 8082). 
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 Asbestos (select samples) (CARB Method 435A). 

 Semi-volatile organic compounds (SVOCs) (EPA Method 8270SIM). 

 Total cyanide (EPA Method 9010). 
 
5.2 GRAB GROUNDWATER ASSESSMENT 
 
We will collect grab groundwater samples at up to 12 locations during soil sampling. We will place 
temporary PVC casings in each borehole that a grab groundwater sample is to be collected and 
we will collect groundwater samples using a peristaltic pump or bailer. We will then place the 
groundwater samples in laboratory-provided sample glassware and submit the samples for 
laboratory testing for the following analytes: 
 

 TPH-g and VOCs (EPA Method 8260). 

 TPH-d and TPH-mo (EPA Method 8015 without silica gel cleanup). 

 CAM-17 metals (filtered and unfiltered) (EPA Method 6010/7471). 

 PCBs (EPA Method 8082). 

 Total cyanide (EPA Method 9010). 
 

5.3 PRELIMINARY SOIL VAPOR ASSESSMENT 
 
We will perform a preliminary soil vapor assessment to determine “baseline” soil vapor conditions at 
the Site by installing a total of 10 temporary soil gas monitoring wells. We will install the wells within 
soil gas borings drilled to a depth of approximately 5 feet below ground surface. We will install the 
soil gas monitoring wells will be installed using the following methodology: 
 

 The installation and sampling of the soil gas monitoring wells will be performed in accordance 
with the DTSC Final Advisory Active Soil Gas Investigations (July 2015).  
 

 The soil vapor monitoring well casings will consist of ¼-inch-diameter Teflon® tubing 
equipped with a filter at the base of the tubing. The wells will be installed with a direct-push 
probe rig, which will advance an approximately 3-inch-diameter boring. The well borings will 
extend to an estimated depth of 5 feet below the ground surface.  

 

 After the 2-hour equilibration time has elapsed, we will collect soil gas samples from the wells. 
The soil gas samples will be submitted to a State-certified laboratory for analysis of TPH-g and 
VOCs (EPA Test Method TO-15) and fixed gases (ASTM Method D-1946).  

 

 The soil gas borings will be abandoned shortly after installation and sampling.  
 
5.4 CONSTRUCTION-PHASE CHARACTERIZATION 
 
The above-described work will be used to determine development-scale soil management, 
groundwater management, and potential site mitigation alternatives. Additional soil 
characterization activities are anticipated during sub-area design and construction activities to 
determine soil management options, including re-use and export from the Site. To determine the 
potential application of vapor intrusion mitigation alternatives at development sub-areas, 
additional soil gas sampling is recommended once final design grades are established after 
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earthwork activities. The scope and extent of these activities will be determined at an appropriate 
time once design and construction activities proceed.  

 

6.0 MITIGATION APPROACH 
 

Although potential environmental mitigation approaches cannot be developed until additional Site 
characterization and subsequent analysis have been completed along with development of a final 
land redevelopment program, we anticipate that a potential environmental mitigation approach 
may include the following measures: 
 

 Soil management, including site grading, placement, and re-consolidation. 

 Groundwater management, including extraction during construction activities (as necessary), 
subsequent treatment, and discharge. 

 Soil vapor intrusion mitigation (as necessary). 

 Implementation of institutional controls, such as deed restrictions and land use covenants.  
 
Cleanup screening levels, anticipated locations, and dimensions of mitigation measures will be 
determined at a later time, as additional characterization activities and the redevelopment 
program are developed and finalized.   
 
6.1 SOIL MANAGEMENT AND RECONSOLIDATION 
 
Previous characterization activities have identified the presence of soil impacts in numerous 
locations across the Site. These impacts could pose a health risk if Site users come into direct 
contact with impacted soils. We understand that Site grades will be raised to facilitate 
redevelopment, and the placement of clean overlying fill material provides a protective barrier for 
land users, construction workers, and others who could potentially be exposed to soil impacts. 
Further, the anticipated high-density urban development plan will incorporate hardscape areas 
and lessen privately owned areas where landowners would potentially contact impacted soil at 
depth.  
 
In general, soil impacts will be managed at the time of grading and redevelopment. Impacted soils 
will be re-consolidated at the Site, where they will be protectively capped (the current engineering 
control at the Site) with overlying clean engineered fill materials and/or hardscape land 
improvements, such as building floor plates and paved surfaces. Impacted soils will be 
re-consolidated in such locations, and soil materials exhibiting gross evidence of environmental 
impact would likely be removed from the Site and disposed of in a proper manner.   
 
6.2 GROUNDWATER MANAGEMENT  
 
Previous characterization activities have identified the presence of groundwater impacts across 
the Site. A range of COCs is present at low-level concentrations (though exceeding common 
risk-based screening levels for drinking water). Additionally, a localized area of free-phase 
petroleum hydrocarbon contamination has been identified in the southwestern portion of the Site. 
Although these concentrations exceed drinking water standards, the domestic utilization of 
groundwater at the Site is not considered feasible given the anticipated brackish nature. 
Therefore, groundwater is not considered to pose a human health risk through ingestion or dermal 
contact. Soil gas testing will determine if a vapor intrusion risk is present at the Site, which could 
be caused by emanation of volatile compounds from impacted groundwater. 
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Large-scale groundwater remediation is not anticipated nor considered necessary. Site 
construction activities may result in groundwater extraction during dewatering activities. If 
groundwater is extracted, treatment will likely be necessary to remove sediments and/or COCs 
from groundwater. Such measures include the use of desilting equipment or basins and treatment 
using granular activated carbon (GAC). The treatment would be performed prior to discharge 
(likely via a sanitary sewer) or re-use for dust control operations.  
 
Because of the presence of groundwater impact at the Site, the existing groundwater monitoring 
well network would be re-installed following land redevelopment to allow for required long-term 
groundwater monitoring at the Site.     
 
6.3 SOIL VAPOR INTRUSION MITIGATION 
 
The existing COCs that have been identified at the Site are primarily non-volatile or semi-volatile 
and may not pose a risk of vapor intrusion into proposed structures at the Site. However, in the 
event that soil gas testing, either in the near future or following the construction of finish design 
grades, indicates the presence of soil gas that could pose a risk of indoor vapor intrusion, 
mitigation measures may be necessary. Commonly, this may be accomplished through building 
design where the entire ground floor footprint is not inhabited and is used for parking. With such 
designs, it is often required to install continuously operating fresh-air ventilation systems, which 
purge accumulated indoor gases to the atmosphere and exchange with fresh air.  
 
When a vapor intrusion risk is present and ground floor spaces are inhabited for residential or 
commercial purposes, vapor intrusion mitigation systems (VIMS) may be considered. These 
systems often include a polymer-based barrier coupled with an underlying venting system. The 
venting system, which may be non-powered (passive) or installed with continuously operating 
fans (active), collect and transport vapors that may have been present underneath the vapor 
barrier to the atmosphere. Couple with a range of ongoing monitoring techniques, VIMS provide 
a proven technological approach to mitigate potential vapor intrusion risks.   

 

6.4 IMPLEMENTATION OF INSTITUTIONAL CONTROLS 
 

In the event that impacted soils are re-consolidated and capped at the Site, low-level groundwater 

impacts remain in place, and/or VIMS are required for structures to mitigate vapor intrusion 

concerns, institutional controls, typically in the form of deed restrictions and/or land use covenants 

(LUCs), will likely be necessary for the portions of the Site.  

 

With respect to soil, it is common when soil impacts are present at depth that a control provision 

is in place to prevent excavations into potentially impacted soil. Often a depth horizon is provided, 

below which permission must be obtained from the oversight regulatory agency (i.e., DTSC) prior 

to excavations, borings, or similar subsurface activity. Such an approach is common at 

redevelopment sites throughout California.  

 

Although groundwater is not anticipated to be used in the future as a domestic water source, it is 

common to record provisions that prohibit the use or extraction of groundwater in the future 

without the express permission of the oversight regulatory agency, similar to that described with 

soil excavation or exploration activity. In the event that groundwater is extracted in the future, 

there will likely be provisions for characterization prior to re-use and/or discharge to a receiving 

system, such as the sanitary sewer. Further, if ongoing groundwater monitoring is necessary at 
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the Site, monitoring wells will need to be protected and reasonable access will need to be provided 

so they may be sampled in an appropriate manner. 

 

In the event that VIMS installation and operation are necessary in one or more structures at the 

Site, ongoing monitoring and maintenance obligations will likely be required. Further, work that 

could potentially compromise or breach the components of the VIMS would not be allowed without 

regulatory agency notification and restoration of components of the system that could be disturbed 

or damaged. 

 

7.0 PROJECT SCHEDULE 
 

The general approach of characterization and remediation work described in this document is as 

follows: 

 

 Preparation of Additional Characterization Workplan: December 2018 

 DTSC Review and Approval of Workplan: January 2019 

 Completion of Site Characterization Work: February 2019 

 Preparation and Review of Site Characterization Documents: March 2019 

 DTSC Review and Approval of Site Characterization Documents: April 2019 

 Development of Remediation-related Documents: May – June 2019 

 Public Comment Period – TBD; sometime between June 2019 and January 2020  

 Implementation of Remediation: January 2020 – October 2020 

 

8.0 PUBLIC PARTICIPATION 
 

The public participation components for the Site remediation will include: (1) the development of 

a community profile, (2) publishing a notice of the availability of the remediation-related 

documents (i.e., Removal Action Workplans or Remedial Action Plans) for public review and 

comment in a local newspaper, (3) making the remediation-related documents and other 

supporting documents available at the DTSC office and in the local information repository, and 

(4) responding to public comments received on the remediation-related documents.  

Following completion of the public comment period, DTSC will consider and respond to the 

comments received, if any. The remediation-related documents will be revised, as necessary, in 

response to the comments received. If significant changes are not required, DTSC will then 

approve the remediation-related documents for implementation. 

  

9.0 POST-REMEDIATION MONITORING ACTIVITIES 
 

Following completion of remediation activities, a range of long-term engineering and institutional 
controls are anticipated for the Site. Although type, magnitude, and locations of these controls will 
be determined as site characterization, remediation, and re-development design is performed, we 
anticipate the following activities may be included: 
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 Ongoing monitoring of a multiple groundwater-well network situated across the Site. 

 Operation, monitoring, maintenance, and inspection of VIMS for proposed structures (if needed). 

 Re-consolidation of environmentally impacted soils in areas inaccessible to the public. 

 Periodic inspections of protective engineering controls. 

 Recordation of deed restrictions and/or LUCs providing limitations and notification requirements 

for future excavations and groundwater management. 

 These activities and related protocols will be developed in subsequent documents, including legal 
recordation and Operations and Maintenance (O&M) guidance documents.  
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