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EXECUTIVE SUMMARY
Purpose
HDR’s environmental experts in the air quality and risk assessment fields were retained
to provide an assessment of potential human health and safety impacts due to
transporting and handling of coal as part of the operation of the proposed Oakland Bulk
and Oversized Terminal (OBOT) facility to be developed by California Capital &
Investment Group (CCIG) and operated by Terminal Logistics Solutions (TLS) at the
Port of Oakland. Although we understand that there has been no binding commitment
to transport coal or any other given commodity through OBOT to date, this white paper
is intended to:
1) assess the potential for coal dust emissions during rail transport of coal to OBOT
and handling of coal at the terminal;
2) identify technologies and operating practices to minimize related potential air
pollutant emissions, and any impacts, to affected communities; and
3) assess the potential for health and safety impacts from transport of coal to OBOT
and handling of coal at the terminal.
Findings
This assessment demonstrates that the amounts of coal dust emissions to the City of
Oakland resulting from transport of coal to OBOT and related terminal operations will be
negligible, and that impacts from coal dust emissions and deposition will not harm
health or the environment, based on planning and design that would utilize best
practices to avoid emissions to the ambient air from rail transport and handling of coal at
OBOT as further described in this paper.
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I.

INTRODUCTION

HDR’s environmental experts in the air quality and risk assessment fields were retained
to provide an assessment of potential human health and safety impacts due to handling
of coal as part of the operation of the proposed Oakland Bulk and Oversized Terminal
(OBOT) facility to be developed by California Capital & Investment Group (CCIG) and
operated by Terminal Logistics Solutions (TLS) at the Port of Oakland. Although we
understand that there has been no binding commitment to transport coal or any other
given commodity through OBOT to date, this assessment addresses health and safety
impacts that could be caused by air pollutant emissions due to coal transport by rail,
storage at the terminal, and loading onto ships.
II.

MINIMAL COAL DUST EMISSIONS WILL RESULT FROM COAL
TRANSPORT/HANDLIING RELATED TO OBOT.
A. Potential Emissions from Rail Cars in the Oakland Area Will Be
Negligible.

Moving rail cars would be expected to emit only negligible quantities of coal dust in the
Oakland area. As shown in a study by the BNSF and Union Pacific (UP) railroads in the
Powder River Basin (http://www.bnsf.com/customers/what-can-i-ship/coal/coaldust.html#2), and as expected due to basic physics of wind and turbulence, the vast
majority of coal dust emissions leave the rail cars as the train accelerates up to cruising
speed, falling on the nearby right-of-way. Because coal dust emissions near the point
of train origin create a maintenance concern for railroads (affecting track ballast), the
railroads in recent years have implemented various measures to substantially reduce
the amount of dust escaping the cars. These measures have included profiling the coal
pile on the cars to give the coal a more aerodynamic shape, packing the coal in the cars
to leave fewer air spaces for wind to dislodge coal particles, and applying various
topping agents to bind smaller coal particles to larger chunks of coal. The BNSF’s load
profiling requirements for coal are illustrated in the figure below.
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And, the photo below illustrates the strong binding / crusting effect of topping agents used
when transporting coal by rail. (The photo shows a bottom-dumping car that has just been
unloaded, yet the surface crust remains in place bridging across the top of the car.)
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The coal dust mitigation methods of load profiling/packing and using topping agents
have been effective in greatly reducing emissions of coal dust, by at least 85% (see
http://www.bnsf.com/customers/what-can-i-ship/coal/coal-dust.html).1 In addition, the
vast majority of the limited coal dust emissions occurring when using profiling, packing
and topping controls will occur during the initial acceleration phase after the train cars
are freshly loaded. This is because any erodible coal dust (which will be limited based
upon implementation of standardized measures described above) will be blown off the
cars near the point of train origin, as the train is accelerating, and not as the train
approaches its destination. Once a train attains cruising speed, the erodible dust
already has been blown off the cars. At that point, there is little potential for further dust
or particle emissions as the train travels to its destination.
The concept that emissions from piles of coal or other mineral aggregates occur only after
disturbance of the pile is well recognized by the USEPA in its emissions guidance
document known as Publication AP-42. These emissions occur when the wind gets to an
erosion threshold and can continue as wind speed increases. If a subsequent wind attains
a higher threshold, there will be additional emissions. But once a train attains its maximum
speed, such that the relative wind speed on the coal surface is maximized, the wind will
remove any erodible dust such that there is little potential for further dust or particle
emissions. The finite erosion potential of a coal pile is described in AP-42 as follows:
Field testing of coal piles and other exposed materials using a portable wind
tunnel has shown that (a) threshold wind speeds exceed 5 meters per second
(m/s) (11 miles per hour [mph]) at 15 cm above the surface or 10 m/s (22 mph) at
7 m above the surface, and (b) particulate emission rates tend to decay rapidly
(half-life of a few minutes) during an erosion event. In other words, these
aggregate material surfaces are characterized by finite availability of
erodible material (mass/area) referred to as the erosion potential. [Sec.
13.5.2.1 (emphasis added); see
http://www.epa.gov/ttn/chief/ap42/ch13/final/c13s0205.pdf).
In sum, moving rail cars would emit negligible quantities of coal dust in the Oakland
area because (1) load profiling, packing, and topping measures that would be used are
1

These materials reference the same BNSF and UP study that Earthjustice relies on (in its 9/02/15 letter
to the Oakland City Administrator) to support its assertion that rail cars can shed hundreds of pounds of
coal dust per car. However, that is only the case if none of the dust-reducing practices discussed
above—i.e., profiling, packing, and applying topping agents—are used. Thus, the more important point,
which Earthjustice ignores, is that commonly implemented measures dramatically reduce the kind of coal
dust emissions asserted by Earthjustice. Furthermore, nearly all of these emissions occur near the mines
where the trains are loaded.
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effective in minimizing erodible dust emissions, and (2) the limited amount of erodible
dust not addressed by these standard mitigation measures would leave the cars early in
the trip, hundreds of miles before the cars reach Oakland. Moreover, to ensure that
there are no concerns with coal dust emissions from moving rail cars serving OBOT, the
port developer will cover the rail cars to prevent any such emissions that could
otherwise occur early in the train trips.
B. State-of-the-art Controls will be used for OBOT Terminal Operations to
Ensure that Coal Dust Emissions are Negligible.
Within the terminal facility, there is a potential for coal dust emissions from unloading of
rail cars, conveying coal to enclosed storage buildings, conveying coal to the dock, and
loading it onto ships. While any coal dust emissions from these activities are not
expected to harm public health, the environment, or property, the emissions should be
controlled properly to eliminate that potential, as well as to avoid posing a significant
explosion/fire hazard for workers or port infrastructure or a nuisance to the public. The
list below describes the coal dust control measures that HDR recommends employing at
the OBOT facility:
1) Rail car unloading buildings should be designed with openings at both ends that
are sized to the rail cars and are largely occupied by the bodies of the rail cars
adjacent to the car being unloaded. Rails cars should unload via bottom drop
(rather than tipping/dumping), and coal dust emissions from the unloading
operations should be controlled by water sprays and/or foggers as coal drops
into a hopper that connects to the conveying system.
2) Coal conveyed to coal storage buildings or directly to docked ships should be
conveyed in totally enclosed systems (including transfer points from one
conveyor to another). There should be no openings for emissions to enter the
outdoor air, and water sprays should be strategically implemented to minimize
dust in the enclosed spaces.
3) Coal not immediately loaded to a ship should be conveyed to piles in the fully
enclosed storage buildings via an overhead conveyor and “tripper” system, with
water sprays applied as needed to minimize dust.
4) Coal in the storage buildings generally should be reclaimed into the conveying
system by dozers (front end loaders) pushing coal into any of several reclaim
hoppers in the building floors (rather than via scooping and dumping). In addition,
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filtered ventilation should be strategically implemented in the storage buildings as
part of the facility’s overall air handling design to protect workers.
5) Coal loaded to the ship should be loaded via ship loader with a telescoping chute
to minimize drop distance of coal. In addition, water sprays should be applied to
the coal to keep it moist so that there are no significant emissions of coal dust
during loading.
With implementation of the above design/control features, coal dust emissions at the
OBOT facility will be negligible. Further, the Bay Area Air Quality Management District
(BAAQMD) will ensure that Best Available Control Technology (BACT) for emissions
reduction is applied as required, and will enforce any additional appropriate air permit
conditions needed for these specific operations. Additionally, if any of the negligible coal
dust emissions are deposited on site, they will be regulated under NPDES permit(s) that
require (1) management of the site so as to minimize the prospect of their being captured
in storm run-off and (2) monitoring of storm outfalls to determine the effectiveness of the
management measures.
It is important to control dust emissions not only to the outdoor air, but also within
enclosed spaces, as dust buildup in enclosed spaces can present a fire and explosion
hazard under certain circumstances. As explained more fully in Attachment 1, the risk
of fire/explosion in the coal handling and storage context is readily manageable, and the
following additional best design practices would be employed for indoor dust control to
minimize any potential for such hazards:
1. Unloading Process
•

Manage drop distance and dust cloud formation.

•

Use rail cars that unload from the bottom of the car.

2. Limit Dust Accumulation
•

Limit formation of dust where possible.

•

Use dust extraction systems in the hoppers to remove dust from the
process.

•

Use misting systems to wet the product as it is unloaded.
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3. Mitigate Ignition Sources
•

Eliminate, to the greatest extent reasonably possible, static electricity by
grounding all equipment and using materials that will not “encourage” the
buildup of static charge.

•

Appropriately protect electrical equipment in protective enclosures as
required by the codes and standards.

•

Mitigate tramp metal introduction into the process.

•

Monitor bulk temperature entering the process from the rail cars to the
storage piles.

•

Provide spark detection in conveyance equipment.

4. Building Design
•

Use explosion relief vents as required by the codes and standards.

•

Provide suitable separation distances from adjacent buildings and
structures to limit the potential for damage to other structures (and limit
risk to any offsite facilities).

5. Storage
•

Limit air circulation and additional handling in the piles to prevent oxygen
infiltration.

•

Adhere to good industry practice and process for pile shape, packing in
layers, and pile height.

•

Regulate monitoring of piles for internal temperatures and gas production.

6. Emergency Management
•

Develop detailed emergency response plan with the local emergency
responders.

•

Design the site to provide access and necessary equipment.

•

Properly train and educate emergency responders and facility operators.

•

Regularly maintain and inspect fire protection equipment.

Buildup of dust at the facility (for instance on floors, equipment, vehicles, and other
surfaces) is of course anticipated and will be addressed in accordance with proper
housekeeping practices and occupational health and safety regulations. Process
wastewater will be conveyed to an on-site treatment facility for either recirculation onsite (as process water) or for discharge as appropriate under required local or State
8
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permits, and, pursuant to storm water permitting, the site will be (1) managed site so as
to minimize the prospect of deposits being captured in storm run-off and (2) storm
outfalls will be monitored to determine the effectiveness of the management measures.
III.

EARTHJUSTICE CLAIMS THAT COVERED FACILITIES CAN LEAD TO AIR
QUALITY VIOLATIONS ARE BASED ON MISPLACED ASSUMPTIONS.

Because Earthjustice pre-filed comments in its 9/2/2015 letter to the Oakland City
Council, HDR also examined the assertion in that letter that even covered coal-handling
facilities cannot protect public health and safety. According to Earthjustice, this
assertion is based on “air modeling for a proposed ‘state of the art’ covered coal export
facility at the Port of Morrow in Oregon [which] showed major exceedances of particular
matter and [NOx] national ambient air quality standards.” See page 10 and footnote 12
of the 9/02/15 letter. The link provided refers to an October 2012 report produced by
AMI Environmental (AMI) for Sierra Club called AERMOD Modeling of Air Quality
Impacts of the Proposed Morrow Pacific Project:
http://media.oregonlive.com/environment_impact/other/AERMOD_Modeling_Morrow_vfi
n.pdf.
As an initial matter, the results of that report are directly at odds with the review of that
project by the Oregon Department of Environmental Quality (ODEQ), which found no such
threat to National Ambient Air Quality Standards (NAAQS) and granted an air permit that
allows for coal handling at the terminal.
The Sierra Club’s study predicted maximum 1-hour NOx and 24-hour PM2.5 impacts of
more than 10 times the respective NAAQS for these averaging periods. Yet, there are
many open coal piles and coal export facilities in the U.S. and numerous rail yards and rail
intermodal freight facilities across this country, many with far greater activity levels for
locomotive activity and coal handling (and less aggressive dust controls) than proposed for
the Port of Morrow. If the Port of Morrow modeling was in any way credible, local and
state air quality regulatory agencies would be measuring massive violations near such
facilities nationwide, and the USEPA would be addressing the presumably bad air quality
near these facilities as a top priority. Yet, that is not the case.
When a dispersion modeling analysis finds concentrations many times the NAAQS, and
far greater than any actual air quality measurements, it signals modeling errors and/or
improper modeling assumptions. In modeling jargon this is a matter of “garbage in,
garbage out.” In the case of the Sierra Club modeling for Port of Morrow, multiple
egregious errors or bad assumptions were made, which led to results that grossly over9
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predicted the actual impacts of such a facility. We have identified many errors in that
modeling effort, including the following major flaws:
1) Emission rates were erroneous. Emission rates used in the Sierra Club model
were significantly overstated and were assumed to occur continuously for
activities that are relatively brief and intermittent throughout the course of a year.
For example, wind erosion was assumed to create emissions from the barges
and the rail cars every hour of the year, when it is well known that once a wind
erosion event occurs, the erodible dust is very quickly depleted (see USEPA AP42 reference cited earlier) such that there is no more wind erosion potential
unless the coal pile is again disturbed after the initial wind erosion event.
2) Mobile emissions sources were misrepresented. Emission source
activities in the Sierra Club model were artificially concentrated in space. For
example, locomotive emissions were treated as if they would occur at a single,
geographically-fixed point source when, in fact, locomotives would be moving
along a significant length of track during unloading. They should have been
treated in the model as an “area source” or “line source,” which would result in
more dispersed emissions consistent with reality. The model also treated
emissions from tugboats used to tow coal barges from the terminal to a ship
200+ miles downriver in the same erroneous manner. Tugboats do not sit in one
spot all year at maximum emissions. They are working vessels with almost
continuous movement over a large area. Thus, the Sierra Club modeling study
greatly inflated the coal dust and NOx emissions from train and barge transport
by over-concentrating them.
3) Wind erosion calculations assumed enclosed storage areas were
completely open. As part of the Port of Morrow operation, barges would carry
coal from the port terminal some 200+ miles downriver to the bulk transport
vessel. In calculating related wind erosion emissions, the Sierra Club model
wrongly assumed that the entire surface of the barges would be open to the
atmosphere. In fact, the barges were fully enclosed, except for small hatches in
the form of slits through which the loading chute would extend during loading.
Little (if any) coal dust would escape a slit during loading because the drop point
was well below deck.
4) Stationary emission points were improperly combined. Not only were
proposed mobile emission points misrepresented as detailed above, but also
10
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improper stationary source stack parameters were used in the Sierra Club model.
For example, the site was planned to have 3 coal storage buildings, each with 5
scrubber exhausts. The model erroneously combined these 15 emissions
sources into one source. In addition, the modeler arbitrarily placed the height of
that exhaust at only one meter above ground (when the stacks were actually
designed to be 25 meters above ground), and the model applied a vertical
velocity of zero meters per second (when even a modest vertical velocity of five
meters per second would enhance dispersion significantly). This greatly
exaggerated the calculated concentrations at ground-level.
5) Receptors (i.e., areas where the public could be located) ignored physical
realities. Receptors or points at which concentrations were calculated by the
model were placed too close to the emissions sources, often at points where the
public could not have access. In other words, they were placed at locations that
would not be considered "ambient air." This is akin to assuming that people in
everyday life would be able to place their mouths near the exhaust pipe of an
operating vehicle and continuously inhale the exhaust as that vehicle travels.
This is not reasonable or accepted practice for receptor siting.
As a result of the above major flaws, the Sierra Club Port of Morrow modeling study offers
no value in determining the likelihood of impacts from a working coal terminal. After a
technical review of the methods and procedures, one can offer that the modeling study
was designed to produce unrealistic results, which bear no resemblance to the real world.
By contrast, ODEQ’s assessment in the air permit review process determined that the Port
of Morrow project does not represent a threat to NAAQS attainment, and ODEQ issued an
air permit for that facility.
IV.

COAL DUST EMISSIONS FROM TRANSPORTING COAL TO, OR HANDLING
COAL AT, OBOT WILL NOT HARM PUBLIC HEALTH OR THE ENVIRONMENT.

Coal from Utah is a naturally-occurring mineral and will not be processed via chemical
addition, treatment, burning, or any other means after it is mined and loaded onto rail
cars for direct shipment to Oakland. Coal and coal dust in itself is not specifically
regulated or defined as a hazardous material by USEPA, and is not included on the
State of California’s Proposition 65 list of chemicals known to cause cancer or
reproductive toxicity (California EPA OEHHA; January 23, 2015 update). Coal dust is
regulated by OSHA and the Mine Safety and Health Administration (MSHA) for
occupational/mining operations where intense exposures via inhalation are
encountered. The California Division of Occupational Safety and Health (Cal/OSHA)
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also regulates coal dust. Coal is utilized for the production of granular and powdered
activated carbon which is used in numerous industrial and water treatment applications
to remove impurities and, in the case of drinking water, organic chemicals and taste and
odor precursors (think of activated carbon in store-bought water purifiers).
A. The Surface Transportation Board (STB) Recently Performed the First
Quantitative Assessment of Potential Health Risks from Coal Dust by a
Federal Agency.
The first study of potential health effects from coal dust emissions related to rail transport
was issued in 2014 on behalf of the Surface Transportation Board (STB). That study was
done for a proposed 42-mile rail line between Colstrip, Montana and the Ashland and
Otter Creek areas of Montana (also known as the Tongue River Rail Project). STB’s
Office of Environmental Analysis (OEA) determined that the preparation of an
Environmental Impact Statement (EIS) was appropriate
(http://www.tonguerivereis.com/draft_eis.html). OEA solicited input from the USEPA and
other Federal and State agencies on several resource areas.
The Tongue River study contains the first detailed quantitative analysis of coal dust
associated with the transport of coal by rail conducted by a Federal agency. Potential air
quality and other human health effects were quantitatively modeled and assessed in the
DEIS, along with potential ecological impacts from coal dust. Major DEIS assessment items
and findings related to OEA’s coal dust evaluations are summarized below.
•

Estimated traffic on the proposed line would consist of approximately 7.4 trains per
day to and from the mine (3.7 trains in each direction). OEA also considered the
possibility that other coal mines could be proposed and developed in the area.

•

Open top rail cars were assumed with application of a topping agent and use of
coal profiling techniques during loading.

•

USEPA’s AERMOD dispersion model was used in the Tongue River study to
assess both air quality (ambient concentrations of particulate matter) and
deposition.
o OEA modeled the concentrations of airborne coal dust from train cars
(including PM10 and PM2.5) and determined that they are expected to be
below the standards set in the NAAQS and the Montana Ambient Air
Quality Standards (Montana AAQS) to protect human health.
12
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o OEA also analyzed how deposited coal dust from the rail cars could
impact human health (via direct contact pathways, considering exposure
scenarios for soil, surface water, fish tissue, and sediment media). OEA
used a fate and transport modeling approach to predict concentrations of
metals in these media, and then compared the modeled concentrations
with available USEPA risk-based screening levels developed for human
exposures to these media. The DEIS analysis concluded that the
modeled concentrations of individual metals in each of these media would
be below the respective USEPA risk-based criteria.
Following the analyses presented in the DEIS, OEA is not recommending that the STB
impose additional coal dust mitigation measures for rail transport of coal in open cars.
Perhaps most important for purposes of comparing those results to the Port of Oakland,
the modeling completed for Tongue River addressed emissions from open rail cars
traveling near the mine facility where they were loaded. By contrast, when passing
through Oakland, the rail cars delivering coal to OBOT will be covered and will therefore
not be a source of dust emissions from wind erosion.
B. Any Coal Dust Emissions from Delivery to and Handling at OBOT Will Not
Harm Public Health or the Environment.
Bituminous Utah coal has a fixed-carbon content of over 60%. Minerals make-up
approximately 10% of the coal, with silica, alumina, lime, sulfur trioxide, and ferric oxide
accounting for approximately 94% of the mineral content (http://bowieresources.com/skyline/).
Metals found in coal are bound in these and other mineral matrices (unlike in coal ash, where
metals are concentrated following the burning of coal).
While the inhalation pathway of exposure is the most relevant, implementation of the rail car
covers and recommended controls for OBOT terminal operations will ensure that coal dust
emissions are negligible. Furthermore, the terminal facility will require an air permit through
BAAQMD, one of the most stringent regulatory agencies in the U.S., and that air permit will
impose emissions limits with monitoring, recordkeeping, and reporting requirements to
ensure that the facility will not cause or contribute to a violation of air quality standards
(which are developed and enforced to be protective of human health and the environment).
Metal constituents and concentrations, based on laboratory extraction and analysis of
Utah-based coal, are summarized in the below table (RCRA metals and others that are
commonly evaluated as environmental contaminants are tabulated). To provide some
perspective on potential direct contact risks from any small amounts of coal dust, we
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prepared the chart below that provides (1) trace metal data for Utah-based coal, (2)
background concentrations for these metals in California soils; (3) USEPA health-based
soil screening levels (RSLs) for these metals in the context of residential land use; and
4) RSLs for these metals in the context of industrial land use. (RSLs are from the
USEPA Regional Screening Level Summary Table (June 2015).)
Uinta Basin Coal a
Element

Average

Max

CA Soil
Backgd b

EPA RSL Res.

EPA RSL Ind. Soil

Ppm (or mg/kg)

ppm

mg/kg

mg/kg

mg/kg
580 c
3

Sb

0.2

0.9

0.15 - 1.95

39 c

As d

1

8

0.6 - 11

0.68

Cd

0.1

0.2

0.05 - 1.7

71

30

23 - 1579

980

120000

e

1800000 e

Cr

7

Co

1.2

3

2.7 - 46.9

23

350

Pb

3.6

7.7

12.4 - 97.1

400

800

Hg

0.05

0.38

0.1 - 0.90

23 f

22000 g

Ni

2.8

10

9 - 509

Se
Th

1.8
3.4

3.4
7.9

0.015 - 0.43
5.3 - 36.2

390
0.78 h

5800
12 h

U

0.9

3.1

1.2 - 21.3

230

3500

a

b

c
d
e
f
g
h

1500

350 f
g

Air Toxic Emissions from The Combustion of Coal: Identifying and Quantifying
Hazardous Air Pollutants from U.S. Coals, C.B. Spurzner, Argonne Natl. Lab., Pub.
ANL/EAIS/TM-83, Sept. 1992.
Kearney Rpt (1996) on California soil background concentrations (except where noted
otherwise). Range of concentrations represents minimum and maximum levels observed
in the Kearney study (across all statewide samples)
Values for antimony pentoxide
The proposed upper estimate for background arsenic (99th percentile) within undifferentiated
urbanized flatland soils is 11 mg/kg - San Francisco Bay Region (California Water Board).
Chromium III
mercuric chloride
nickel soluble salts
thallium (soluble salts)

The maximum concentrations in Utah coal fall within the ranges of, and in most cases,
at the low end of the background level ranges for these metals in California soils, with
the exception of selenium. However, selenium is not a concern because its maximum
concentration in Utah coal is 100 times less than the RSLs for residential land use.
Based on these data, the metals in Utah coal dust are all well within (or below) the
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ranges of the background levels found in California soils and/or below risk-based soil
screening levels published by USEPA.
V.

CONCLUSION

We conclude that negligible coal dust emissions will result from transport of coal to
OBOT and handling of coal at the terminal, and that public health and the environment
will not be harmed by the limited emissions (and deposition) that do occur, based upon
the following primary considerations:
•

While studies show rail transport of coal does not result in significant emissions when
profiling, packing and topping measures are used, the operator of the terminal is
committed to effectively taking the risk of transport emissions out of the equation by
using fully enclosed rail cars.

•

This white paper outlines specific mitigation measures that would effectively
control coal dust emissions and effectively mitigate fire/explosion hazards at the
terminal site itself, and it is our understanding that the terminal operator is
committed to implementing these measures.

•

While only negligible amounts of coal dust would even be emitted from transport
or terminal operations, it is important to keep in mind the following where any
coal dust emissions are concerned:
o Operations at OBOT will require an air permit through BAAQMD, one of
the most stringent regulatory agencies in the U.S., and that air permit will
have emissions limits with monitoring, recordkeeping, and reporting
requirements to ensure that the facility will not cause or contribute to a
violation of air quality standards (which are developed and enforced to be
protective of human health and the environment).
o Direct human contact with any dust deposited on soils would not harm
health because the trace metal levels in the Utah-based coal shipped to
OBOT are well within (or below) the background ranges for California soils
and/or USEPA soil risk-based screening levels.
o There will be no deposition of coal dust to waterways from the covered rail
cars. Terminal operations may result in negligible coal dust emissions;
however, if some of these emissions are deposited on site, they will be
15
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regulated under NPDES permitting that require (1) proper treatment of
process waters before discharge, (2) management of the site so as to
minimize the prospect of their being captured in storm run-off and (3)
monitoring of storm outfalls to determine the effectiveness of those
management measures.
o Coal from Utah is a naturally-occurring mineral and will not be processed
via chemical addition, treatment, burning, or any other means after it is
mined and loaded onto rail cars for direct shipment to Oakland. In
addition, coal and coal dust are not specifically regulated or defined as a
hazardous material by USEPA, and are not included on the State of
California’s Proposition 65 list of chemicals known to cause cancer or
reproductive toxicity. As for any industrial facility, worker safety will need
to be addressed by conforming to Cal/OSHA standards for dusts in
general and for coal dust.
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sediment, surface water, air, and soil gas. Portions of risk assessments on which
MIke has worked have included the evaluation of vapor intrusion potential using
Johnson & Ettinger (EPA) modeling and risk-based corrective action (RBCA)
approaches. In addition, he has researched and summarized toxicological profiles
(carcinogenic and noncarcinogenic effects of multiple contaminants including VOCs,
SVOCs/PAHs, metals, pesticides/PCBs), and is familiar with “equivalence factors”
used in assessing PAHs and dioxin. Depending on the level of effort required and
contemplated end use of properties, MIke conducts qualitative or quantitative
exposure assessments for different future use scenarios at various sites. He has
developed site-specific risk-based screening levels and action levels for remediation
at several sites based on the acceptable hazard index and carcinogenic risk (1x10-4
to 1x10-6).
Mike has a working knowledge of toxicological and public health aspects of chemical
development and use, along with an understanding of applicable state and Federal
regulations. He is very familiar with the development and oversight of health and
safety programs, and he has much knowledge in field procedures and
environmental monitoring activities. He has collected soil, groundwater, and air
samples at numerous sites and assembled soil boring, test pit, and monitoring well
logs. Mike has prepared sampling methodologies, site characterization reports, and
remedial action work plans (including Voluntary Cleanup and BCP projects in New
York State, and Act 2 Land Recycling Program sites in Pennsylvania), and has been
involved with the preparation of remedial design specifications and contract
documents. Mike has also conducted Phase I environmental site assessments at
numerous sites in New York and New Jersey. He is very familiar with the
development and oversight of health and safety programs, and he has much
knowledge in the theory and field procedures associated with industrial hygiene and
environmental monitoring activities.
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(MII) Basic Training (3-Day
course given by Project
Time & Cost, Inc.);
November 2008
Ecological Risk
Assessment: Practice and
Protocols (April 2008),
Rutgers University (2-day
course)
INDUSTRY TENURE
23 years
HDR TENURE
16 years
LECTURE EXPERINECE
NYWEA: Persistent,
Bioaccumulative, and
Toxic Compounds (PBTs).
December 12, 2001.
NYWEA/AWWA: Human
Health
Aspects of Pathogenic
Protozoans
Emphasizing
Cryptosporidium.
February 28, 2001.
Rockland County Municipal
Planning Federation.
Cell Tower symposium.
November 26, 2007.
2009 Conference on
Design and Construction
Issues at Hazardous Waste
Sites. Overcoming Project
Cost Uncertainties through
Risk Analysis and
Management Tools. April
14, 2009.
2010 Green Remediation
Conference (Amherst, MA).
Transparency in Selection
of Sustainable Remedies.
June 17, 2010.
ACADEMIA
Adjunct Instructor,
Columbia University (2009
– present): Mailman School
of Public Health; School of
International and Public
Affairs. Risk Assessment &
Toxicology
Topics: Arsenic (costbenefit of treatment and

RELEVANT EXPERIENCE
Site 32 HHRA – Treasure Island
San Francisco, CA
Mike performed baseline human health risk assessments and exposure pathway
analyses for this former U.S. Navy site in compliance with Navy, State (OEPA) and
USEPA requirements (RAGS). The work was conducted on behalf of the U.S. Navy
for an approximate 4.5 acre parcel (“Site 32”) on Treasure Island (former Naval
Base located in San Francisco, California). Mike evaluated exposure scenarios for
adult and child residents along with commercial/industrial workers and construction
workers for different environmental media. He characterized levels of cancer/noncancer risks for all identified human receptors in current and future land use
scenarios. Dermal, ingestion, and inhalation pathways were evaluated. Inhalation
pathway assessments including the implementation of vapor intrusion and open
trench volatilization models. Mike also conducted the overall uncertainty analysis for
this HHRA. The TI Site 32 risk assessment work will be used in the ultimate remedy
selection process for appropriate risk management at the site.
Grand Traverse Overall Supply site (GTOS) HHRA – Michigan, USEPA
Region 5
Mike performed QA/QC reviews on several aspects of the Sullivan risk assessment.
He assisted Sullivan with confirming exposure pathways to be included in HHRA. He
formulated questions and clarifications to USEPA Case Manager. Mike reviewed
portions of HHRA report text and tables for accuracy and presentation. He helped
develop risk models for surface water ingestion (recreators) and human fish
ingestion.
NYCDEP, Water Quality Risk Assessments for Kensico Action Plan
Mike scoped and conducted four (4) water quality risk assessments for land uses in
the Kensico watershed. The studies were conducted on behalf of NYCDEP to
support filtration avoidance determinations. Focused assessments included:
Westchester County Airport (general audit of environmental practices, chemical
uses, and stormwater runoff); Turf Management practices in a specific sub-basin
(administer residential chemical use survey, interpret data, coordinate conservative
model for the herbicide 2,4-D); and an office park in the watershed (audit of
operations and compliance).
Lehigh Valley Industrial Park (LVIP)
MIke supported site re-development activities at the LVIP campus by interpreting
environmental data, and completing land use reviews and human health exposure
assessments. If required, quantitative analyses were provided. The re-development
proposals were reviewed by PADEP under the Act 2 Land Recycling Program and
USEPA Region 3.
USEPA Region 2 RAC – Gowanus Canal RI/FS
Brooklyn, NY
Mike served as HDR’s project manager for the Remedial Investigation/Feasibility
Study (RI/FS) for the Gowanus Canal Proposed Superfund Site under the Region 2
Remedial Action Contract. The Gowanus Canal is a 1.8 mile controlled waterway
that has been the receiving water of centuries of industrial, stormwater, and
combined sewer overflow (CSO) pollution. As part of the RI activities, the following
field investigations were conducted:
Bathymetric survey
•
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risk reduction). 2001,
2002; 2010.
Risk Assessment Course:
Overview of Risk-Based
Corrective Action (RBCA)
2000.

•
•
•
•
•
•
•

Sediment sampling (to support risk assessment and remedy screening)
Surface water sampling
Air sampling
Fish and crab sampling
Sediment core sampling
Sampling at CSOs and other outfalls
Groundwater sampling and water level measurements

USEPA Region 2 RAC – Peninsula Boulevard RI/FS
Nassau County, NY
Mike served as the project manager for the Peninsula Boulevard Groundwater
Plume Superfund Site in Nassau County, NY. Aspects of the project have involved
human health risk assessment, screening-level ecological risk assessment
(SLERA), community involvement, and coordination/review of field activities. Mike
reviewed alternate groundwater sampling approaches, such as multilevel wells and
continuous multi-channel tubing (CMT) wells.
Shenandoah Road Superfund Site – Risk Assessment
HDR worked closely with Groundwater Sciences Corp. (GSC) to complete human
health and ecological risk assessments for the client. MIke was the lead on the
baseline human health risk assessment (BHHRA) deliverable, and also assisted
with the Screening-Level Ecological Risk Assessment (SLERA) for the site. The
BHHRA included statistical analysis of data; identification of COPCs; establishment
of exposure parameters; evaluation of toxicological parameters for COPCs
(including mutagens); risk characterization; and uncertainty analysis. HDR
completed sediment and surface water sampling and data interpretation for an area
downgradient of the source, where groundwater was noted to be daylighting. Mike
participated in project meetings with the USEPA, NYSDEC, and the Client, and
prepared data summaries against established human health and ecological
benchmarks.Mike also performed community outreach by meeting with homeowners
to discuss technical information on the site.
New Cassel Industrial Area (NCIA) – Human Health Risk Assessment for OffSite Groundwater
Mike conducted a human health risk assessment on behalf of a work assignment
from the USACE to evaluate off-site (downgradient) groundwater and justify
remedial action. As part of the HHRA, groundwater data was evaluated in terms of
aquifer and sampling methods, and statistical evaluation was performed to identify
target COPCs (ProUCL software). Multiple exposure pathways were evaluated,
including direct ingestion, dermal contact, and inhalation (via showering / bathing,
and qualitatively via a potential vapor intrusion pathway). The HHRA was completed
in accordance with USEPA guidance.
Ace Insurance – Claim Reviews
MIke is managing the tracking and technical review of environmental claims
submitted by a retail gasoline company that includes more than 150 gasoline station
sites in the Northeastern United States. Claim reviews include assessment of the
nature and timing of spills/releases; review of investigatory and re-medial costs in
terms of reasonableness and appropriateness; and verification of State agency
directives in terms of remedial programs for USTs and remedial impacts.
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The Related Companies
Staten Island, NY
Mike performed human health exposure assessments for baseline condition
(abandoned oil refinery) and future use scenarios (NASCAR Raceway, Open Space
park, Retail, and Warehousing). Identification of contaminates of concern in soil,
groundwater, and soil gas, using project-specific standards and guidance (soil:
NYSDEC RSCOs, EPA RBCs, EPA draft Vapor Intrusion Guidance; groundwater:
NYS Class GA standards, EPA draft Vapor Intrusion Guidance; soil gas: EPA draft
Vapor Intrusion Guidance and modeling based on J&E, actual geology, and
anticipated attenuation factors given different end uses). Mike conducted and
reviewed statistical calculations of soil background levels while identifying potential
contaminants of concern (PCOCs) for the project. He assessed exposure
frequencies and durations on on-site workers (field, office), spectators and other
recreators (based on contemplated race events), and retail customers. Literature,
raceway statistics, and EPA Exposure Factors handbooks were consulted to
develop mean exposure scenarios.
The findings from the exposure assessments were presented to NYSDEC Region 2
and used to prescribe hot-spot soil remediation, vapor control in buildings, and to
evaluate final ground cover options. Mike was involved in the conceptual design and
costing of methane control alternatives along with VOC vapor intrusion options
(vapor barriers, active/passive sub-slab venting).
Environmental Services including Operation, Maintenance and Monitoring
(OM&M) of on-site water treatments system (Private Client; Active Private
School Site, NYC – Ongoing)
New York, NY
As part of a voluntary cleanup project (NYSDEC Region 2), Mike has managed all
environmental items during property transfer and construction of a new private
school in Manhattan. He collected split samples and performed oversight of the PRP
agents, and evaluated the need for vapor intrusion control due to residual
contaminant levels in the subsurface. He was also asked to participate at school
board meetings and community board meetings in Manhattan on behalf of the
project. As part of on-going activities since the school construction was completed,
Mike has provided design and OM&M services to an active water treatment unit at
the site. He has obtained all necessary NYC discharge permits on behalf of the
client and actively manages OM&M activities. Environmental auditing and exposure
assessment continue at the school (indoor air testing with Summa canisters [TO-15
analysis]; HVAC reviews), under the Site Management Plan developed by Mike.
New York City School Construction Authority (NYCSCA) Environmental
Services Term Contract
New York, NY
Mike served as program manager for the NYCSCA Environmental Services term
contract. As part of his responsibilities, he coordinated over 20 projects throughout
the New York City Boroughs, ranging from Phase I/II due diligence and property
assessments, to vapor intrusion studies, contractor specification reviews, conceptual
design and screening of remediation options, remedial action review and oversight,
and public participation/risk communication. Mike was responsible for all staffing and
scheduling, and created project scopes and budgets. He also participated at public
hearings on behalf of NYCSCA.
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Mirant, Lovett Power Generating Facility Decommissioning Project
Stony Point, NY
Mike is serving as the project manager for numerous “on-call” tasks to support
environmental review and compliance during the 2.5-year demolition project. He is
working closely with the client representatives, demolition contractor, and the
NYSDEC. Tasks on which Mike has directed or been involved with have included:
RCRA inventory of hazardous materials (pre-demo); Army Corps of Engineers
permit applications for in-water work; sampling of tiles to support Beneficial Reuse of
demolition materials as fill (obtained approval from NYSDEC); reviewed existing
environmental data and prepared range of remedial options and associated costs;
WWTP decommissioning; preparation of stormwater pollution prevention plan
(SWPPP), including updates an modifications based on evolving site conditions and
evaluation of SWPPP measures; prepare Site Characterization Work Plan and
investigatory approaches to assess subsurface contamination.
Mirant, Bowline Unit 3 SWPPP
Haverstraw, NY
Since 2004, Mike has served as the engineer of record for the inspection work
associated with the stormwater pollution prevention plan (SWPPP) notice of intent
(NOI) filed for construction of Unit 3. He has reviewed and documented changes in
site conditions, and approved / organized inspection reports in accordance with NYS
regulations for stormwater management.
Dynegy, Acute Effluent Toxicity Testing (Danskammer Facility)
Newburgh, NY
As per the SPDES permit requirements for the Danskammer facility, Mike is
managing an 12-month acute toxicity monitoring program. The program includes the
assessment of potential impacts of specific effluent flows on two species:
Ceriodaphnia dubia and Pimephales promelus. Mike has coordinated field sampling
methods and laboratory analysis of acute toxicity. He has also reviewed site
treatment processes, outfall flows, and storage of the flows of interest (coal pile
runoff, metals wastes, and leachate from a solid waste management area). Mike is
also interpreting results and will prepare a detailed report for NYSDEC.
United Water, Environmental Impact Statement for Proposed Desalination
Plant along Hudson River
Haverstraw, NY
Mike has been involved in creating and reviewing chapters of the EIS for the
proposed facility, alternate site, and “No Action” scenarios. His focus area for the
EIS is the topic of Public Health, and how the implementation, construction, and
long-term maintenance can impact various human health receptors.
NYSDEC New Cassel Industrial Area
Long Island, NY
Mike prepared qualitative human health exposure pathway analyses under
NYSDEC review. These analyses consisted of identifying site-specific contaminants
of concern and potential exposure points for human receptors (direct contact,
drinking water). Mike developed remedial investigation/feasibility studies (RI/FSs),
including conceptual designs of soil, dry well, and groundwater remediation
systems, cost estimates, data analyses, and reports. Remedial alternatives that
were identified and assessed (based on feasibility, cost, and other CERCLA
parameters) included: Soils- excavation + off-site disposal; soil vapor extraction
(SVE); monitored natural attenuation (MNA); Groundwater – air stripping/soil vapor
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extraction (AS/SVE); In-Well circulation/vapor stripping systems (emerging
technology); pump and treat with activated carbon, and MNA.
NYSDEC Multi-Site Preliminary Assessments
As project manager for eight Preliminary Site Assessment (PSA) sites under a
NYSDEC work order, Mike managed all field activities, personnel, and
subcontractors related to the work. Sites included a mix of industrial facilities with
various histories of chemical uses and discharges, including freons, PCE/TCE
(solvents and dry cleaning fluids), pesticides (from on-site manufacturing), metal
plating, and illegal solid waste disposal. Mike maintained close contact with the
NYSDEC case manager, coordinated site access for field work, and prepared the
final PSA decision-making forms and reports detailing the findings, conclusions, and
recommendations.
Standby State Superfund Contract (D006129) - Inspection and Monitoring
(I&M) of Subslab Depressurization (SSD) Systems
Statewide, NY
Mike is the project manager for this statewide SSD System I&M program that
consists of inspecting and monitoring over 370 systems across the State. He is
responsible for managing major subtasks, including work plan development, routine
I&M, non-routine maintenance, annual reporting, and assistance with NYSDEC data
transfer and databasing. He coordinates and manages public communication,
subcontractor procurement and management, staff training, and detailed financial
tracking. The work includes tracking and reporting success rates of I&M tasks (e.g.,
success rates of obtaining access to homes; completion of recovery system repairs),
and on program financials.Mike prepares periodic program updates to NYSDEC.
The total project cost is $500K.
Standby State Superfund Contract (D006129) - Feasibility Study: Former
Raeco Products Site,
Rochester, NY
Mike is currently managing the feasibility study for the former Raeco Products site.
The project has entailed a detailed review and interpretation of all pre-existing
environmental data; identification of major areas of concern (AOCs) for VOC,
SVOC, and metals contaminants in surface soil, subsurface soil, soil gas / indoor air,
and groundwater; identification and screening of viable remedial alternatives for the
contaminants and media of concern; development of conceptual costs for remedial
alternatives; assistance with Proposed Remedial Action Plan (PRAP) development.
The total project cost is $50K.
NYSDOT Mineola Property Assessment and Remediation
Long Island, NY
Mike’s responsibilities on this project involved supervision of the subsurface
investigation (geophysical surveys plus soil and groundwater sampling at an active
commercial facility) and subsequent data interpretation. He prepared budget
estimates and managed field activities, HDR staff, and subcontractors during site
investigation and UST removal activities. Mike also completed a human health
exposure assessment that was integral to spill closure from NYSDEC Region 1.
Potential impacts to groundwater were a key issue, as site over the local sole source
aquifer.
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NYSDOT Bronx River Greenway and UST Removal Evaluation
New York, NY
Mike’s responsibilities in these projects involved supervision of the subsurface
investigations and subsequent data interpretations of several properties. He
prepared budget estimates and managed field activities, personnel, and
subcontractors. He also coordinated with various stakeholders such as property
owners and NYC government agencies.
NYSDOT Annsville Circle Assessment and Remediation
Westchester County, NY
For this investigation and remediation at a future NYSOPRHP kayak launch facility
in Westchester County, Mike coordinated geophysical surveys and subsurface
investigations. Based on data interpretations and meetings with project
stakeholders, Mike prepared remediation specifications and bid documents which
entailed source removal, soil erosion and sediment control, transportation and
disposal of contaminated soil, oxygen releasing compound (ORC®) application, and
site restoration. He managed field activities, personnel, and the remediation
contractor.
Former Salina Landfill Human Health Risk Assessment
Salina, NY
Mike performed the baseline human health risk assessments and exposure pathway
analyses. As part of this effort, he reviewed and analyzed data from several
environmental media; researched the toxicological profiles (carcinogenic and
noncarcinogenic effects) for numerous contaminants; evaluated the exposure
scenarios for different environmental media; and characterized levels of risks for
various human receptors in current and future land use scenarios. Mike also
coordinated with the ecological risk assessor for this project, by sharing data
interpretations and reviewing EPA methodologies.
NJDEP – Hudson County Chromate Waste State Superfund Project
Hudson County, NJ
For this NJDEP Superfund project that consisted of 23 individual sites, Mike
conducted in-depth file reviews, initial investigations (audits), and historical reviews
and assembled Background Investigation Reports for NJDEP. He developed Site
Specific Work Plans for the characterization of chromate waste contamination in soil
and groundwater; conducted detailed building inspections and completed findings
reports; and developed site conceptual models, indicating potential paths of
chromate waste transport and possible human risk/ecological risk.
Wireless Telecommunication Facility Reviews
Ongoing, Multiple NYS Municipal Clients, NY
MIke serves as the HDR program manager for wireless telecommunications facility
siting projects on behalf of several NYS municipalities. He has been project
manager for wireless facility siting efforts for the villages of Rye Brook, Port Chester,
Scarsdale, Haverstraw, Goshen, and Sleepy Hollow, the City of Mount Vernon, and
the Towns of Greenburgh, Somers, Newburgh, and Marlborough in NY.
Responsibilities have included the technical reviews of applications for
completeness (FCC, local codes); assessment of coverage and capacity
information; analysis of health and safety criteria relating to non-ionizing
electromagnetic radiation; coordination of field surveys and visual impact analyses;
and participation at public meetings. Mike has reviewed wireless telecommunication
facilities (code/ordinance items, analysis of decommissioning procedures, inventory
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and inspection of sites) and developed and managed a wireless locational plan
study for the Village of Sleepy Hollow. A key issue with wireless telecommunication
facility projects involves the real and perceived issues of radio frequency emissions
at base stations (cell towers, roof top installations). Mike completed a three-day
training course (Narda) in health & safety and assisted with reviewing emission
calculations and field measurements.
Ikea Retail Site
Brooklyn, NY
As part of the work HDR performed on behalf of an attorney for Ikea, Mike evaluated
soil and sediment data and assisted with the preparation of a Work Plan and Cleanup Agreement under the NYSDEC’s Brownfields Clean-up program. Data
interpretations included statistical review and correlation of on-site soil data and
near-shore sediment data from the Hudson estuary. Areas of Concern (AOCs) were
identified to address soil and groundwater contamination.
Remediation of Soils impacted by Mercury, Confidential Multiple Client
Westchester County, NY
Mike managed follow-on assessment and clean-up of residual mercury
contamination at a former battery manufacturing facility. Geoprobe delineation
sampling was conducted around two hot-spot areas, and in-situ stabilization /
solidification was selected as the viable remedy for the contamination. Mike
coordinated pilot testing of stabilization mixes, and coordinated the contractor during
field operations that included stabilization / solidification of one of the hot-spots and
excavation with off-site disposal for the second hot-spot. He was also involved in the
planning of site re-development, and provided input on potential health and safety
issues for the re-development contractors.
USACE Kansas City District/USEPA Region II, Indefinite Delivery ArchitectEngineer Service Contract
Mike is responsible for the review and costing analysis for investigatory services
performed by Subcontractor. He is overseeing Investigation activities that were
assessed include: initial groundwater assessment; additional soil and groundwater
sampling; installation of shallow and deep overburden monitoring wells and rock
wells; establishment of long-term groundwater monitoring plan; and data
management. Mike performed independent costing analyses to assess proposed
Subcontractor efforts. Remedial Design cost is $1.8M.
Jones Sanitation Superfund Site Remedial Design and Construction
Management
Hyde Park, NY
Mike conducted technical reviews of historic site information and activities that led to
the impact of environmental media with chlorinated solvents (VOCs) and metals. He
reviewed HTRW field investigation methods and corresponding data including
groundwater, surface water, soils, leachate, solid waste and air. Mike assisted with
the identification and screening of remedial options/costs used in the FS.
Engineering services Project costs were $1.3M.
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1.0

INTRODUCTION

The following provides a qualitative assessment relative to the potential risks associated with the
potential distribution of coal at the Oakland Bulk and Oversized Terminal (OBOT) Project. It is our
understanding that no commitment has been made to include or exclude any particular commodity at
OBOT, were it to transport coal. OBOT would receive coal in rail cars and then convey it from the rail
cars to enclosed temporary storage buildings. When the product is ready for shipping, it would be
conveyed from the storage buildings to ocean vessels for transport.
Coal is a chemically stable material that has typical risks associated with the handling of bulk
commodities such as sugar, grain, wood chips, sulphur or other materials. Proper operation, storage
and handling allows for the control and mitigation of potential fires and explosions during the transfer
process. These hazards are well understood by industry.
Designers are required to follow relevant fire codes and applicable design standards that address the
potential fire risks. This possible use at OBOT does not present a disproportionate hazard compared to
other commodities, all of which have a strong safety track record and infrequent event occurrence. The
fire and life safety risks associated with the movement of the goods is readily addressed using good,
standard fire protection engineering practices.
The location and scale of the site correspond with the opportunity to transfer coal at this location in a
safe and reliable manner when using proper engineering controls and mitigation procedures.

2.0

COAL AND COAL DUST PROPERTIES

The hazards associated with coal have been extensively studied and are well understood. Coal is
primarily carbon, and an industry-established quality (or rank)1 defines the amount of carbon. The coal
that potentially would be transported to the facility would primarily be Utah bituminous coal, which is
considered a high rank coal and is less likely to pose a hazard than lower ranking coal.
The coal would be transported from the mine in a post-production state approximately the size of golf
balls (1-2” diameter). As the coal is handled during transfer (loading and unloading), coal particulate
breaks away producing “fines.” It is the production of fines that may create dust that requires
management. During transfer operations, the fines may become airborne, creating a dust cloud within
the process and requires controls and mitigation measures to limit contact with ignition sources to
prevent the potential for a dust cloud explosion.
These issues with regard to material handling of coal are reflected in industry design standards and best
engineering practice documents.2,3,4,5 Under atmospheric conditions coal dust is stable, and it requires a
combination of numerous factors occurring at the same time (e.g., moisture content, temperature,
humidity, dust particle size, dust concentration and an ignition source) to be considered dangerous. Fire
1

https://www.uky.edu/KGS/coal/coalkinds.htm
NFPA 68: Standard on Explosion Protection by Deflagration Venting, 2013 Edition National Fire Protection
Association, Quincy, Massachusetts, USA
3
NFPA 704 Standard System for the Identification of the Hazards of Materials for Emergency Response, 2012
Edition, National Fire Protection Association, Quincy, Massachusetts, USA
4
Approved Code of Practice for the Prevention of Sulphur Fires and Explosions, Occupational Safety and Health
Service, Department of Labour, Wellington New Zealand, June 1993
5
NFPA 120, Standard for Fire Prevention and Control in Coal Mines, 2015 Edition, National Fire Protection
Association, Quincy, Massachusetts, USA
2
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protection engineers incorporate design features in the material handling of the product to limit this
hazard, which will be considered in the design of the OBOT facility. Coal is comparable in relative risk of
explosion to many regular household commodities such as powdered milk, soy flour, and sugar and
other products such as sulphur.6
With respect to fire, coal is an ordinary combustible that requires the input of energy in order to ignite.
Oxidation of the coal can lead to an ignition process known as spontaneous combustion – whereby
internal self-heating occurs eventually leading to ignition. Many materials are recognized for this
potential including hay, canola meal, wood chips, all of which are prone to spontaneously ignite when
stored for extended periods. Extended storage is not anticipated at OBOT given that it is primarily a
transfer terminal. Further, it is anticipated that only higher ranked coal (which is less likely to
spontaneously combust) would be received and temporarily stored at OBOT.
Any concerns with the potential risk of spontaneous combustion can readily be addressed through safe
design and handling practices to detect the early development of heating within the coal piles, and
thereby offset the potential for ignition in advance of the reaction reaching the combustion stage.
Means to reduce the risk of spontaneous combustion include monitoring and trending of combustible
gases and pile temperature, and potentially controlling the oxygen within the storage building to limit
combustion potential. The design of the facility will therefore have the benefit of a modern
understanding of risks and the implementation of current industry guidelines on management of
storage piles. These risks can be limited through good design, and monitored using detection
equipment to identify when potential conditions are developing in piles, and allowing for appropriate
response.
Therefore, controlling fines during the material handling (dumping and processing) and managing
storage (monitoring gas and temperatures, moisture content and pile management) will provide a safe
operating environment. However, should a fire or explosion event occur, there will be protection
measures that address potential incidents by suppressing or containing it to a localized, manageable
event.

3.0

FACILITY DESIGN

Based on the risks identified above related to transport, handling and storage of coal, the following
features will need to be taken into consideration in the design of the facility.
1. Dumping Process


Manage drop distance and dust cloud formation.



Use rail cars that dump from the bottom of the car.

2. Limit Dust Accumulation


Limit formation of dust where possible.



Use dust extraction systems in the dumping hopper to remove dust from the process.



Use misting systems to wet the product as it is dumped.

3. Mitigate Ignition Sources


6

Eliminate, to the greatest extent reasonably possible, static electricity by grounding all
equipment and using materials that will not “encourage” the buildup of static charge.

See Footnote 2.
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Appropriately protect electrical equipment in protective enclosures as required by
codes and standards.



Mitigate tramp metal introduction into the process.



Monitor bulk temperature entering the process from the rail cars to the storage piles.



Provide spark detection in conveyance equipment.

4. Building Design


Use explosion relief vents as required by the codes and standards.



Provide suitable separation distances from adjacent buildings and structures to limit the
potential for damage to other structures and limit risk to any offsite facilities.

5. Storage


Limit air circulation and additional handling in the pile to prevent oxygen infiltration.



Adhere to good industry practice and process for pile shape, packing in layers, and pile
height.



Regulate monitoring of piles for internal temperatures and gas production

6. Emergency Management

4.0



Develop detailed emergency response plan with the local emergency responders.



Design the site to provide access and necessary equipment.



Properly train and educate emergency responders and facility operators.



Regularly maintain and inspect fire protection equipment.

CONCLUSION

In conclusion, the risks of fire and explosion occurrences in coal handling and storage are well
understood and can be readily managed. If an event did occur, there would be systems in place to limit
the risk to life and property. The design of the facility will follow well-established industry guidelines
and will implement the measures identified above to mitigate, to the greatest extent reasonably
possible, the risk of fire or explosions.
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PETER L. SENEZ, P.Eng.
Executive Vice-President – Canadian Operations
Experience: 22 Years
With Sereca, a JENSEN HUGHES Company: 12 Years

Education
B.Eng., Mechanical Engineering
Concordia University, 1993
M.Eng., Fire Protection Engineering
University of British Columbia,
1997

Ph.D. Mechanical Engineering (Fire)
in progress
University of Waterloo
2013 - present
Registered P.Eng.






Alberta
British Columbia
Manitoba
Ontario
Saskatchewan

Registered FSE


Singapore

Peter Senez is an experienced and well-respected authority in the field of fire
engineering. Active in the fire industry for over 20 years, Mr. Senez has diverse
and unique industry experience with expertise in fire engineering, building and fire
code consulting, fire testing, risk and failure relative to fires and explosions.
Relative to fire investigation, he has investigated and analyzed fires in vehicles,
structures, heavy equipment, aircraft, boats, forests, marine complexes,
commercial buildings and large industrial facilities. Peter practices internationally
in both forensics and fire protection engineering design and includes work in the
US, Canada, Hong Kong, Singapore, Malaysia, UAE, Saudi Arabia and Trinidad.
He has testified as an expert in fire investigation, fire code compliance, and fire
engineering and has completed over 1,000 fire investigations. He has also
chaired and managed numerous significant and high profile large losses and is
familiar with the complexities of analyzing sites, evaluating systems, and
identifying modes of failure or potential mechanisms for causation.

PROFESSIONAL HIGHLIGHTS
Vice President, Canadian Operations, JENSEN HUGHES (formerly Sereca
Consulting), Vancouver, BC, 2003–present. Responsible for Canadian
operations, Peter is leading the expansion of the company to establish an
unparalleled reach through Canada and internationally. Formerly the CEO of
Sereca, which merged with JENSEN HUGHES in 2015, Peter has provided
leadership in the growth and development of fire and forensic services and leads
many large projects and forensic analyses.

Associations
Member, Society of Fire Protection
Engineers (SFPE)
Member, International Association
of Arson Investigators
Member, NFPA
Member, International Association of
Fire Safety Science
Member, Institution of Fire Engineers

Contact
(604) 295-3420
psenez@sereca.com

Throughout his career he has focused on technically challenging and complex fire
engineering problems servicing architects, insurers, developers, lawyers, owners,
and manufacturers. He provides leadership in professional engineering services
on large infrastructure and complex building projects and is often imbedded as the
leader of the fire protection and life safety team. With a combined engineering and
practical fire background, expertise has been developed in many aspects of
mechanical and fire engineering, including mechanical systems, fire behavior,
heat transfer, fire growth, combustion dynamics, sources of ignition, ventilation
tenability, risk assessment and explosion dynamics.
Specific to the process industry, Peter has been involved in analyzing event
causation, mitigation and risk assessments for a range of products and hazardous
material processes, including wood processing, coal mining, lithium batteries,
sulfur, gasoline, manufacturing, hydrogen, LPG, LNG, wheat and canola storage,
sugar, and other materials and products that require safe handling practices and
storage arrangements.
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Senior Engineer, Fire Group, MacInnis Engineering Associates Ltd, Vancouver, BC, 1999-2003. Senior Engineer
responsible for the technical investigation of fire and explosion incidents. Conducted fire and explosion investigations, including
scene investigations, evaluation of fire spread mechanisms, establishment of causation, assessment of building design and the
preparation of expert reports. Coordinated a series of full-scale fire tests on dwellings to evaluate different modes of fire
behaviour with and without ignitable liquids. Used computer fire modeling to evaluate fire and smoke behaviour in buildings, and
predict burn patterns and smoke detector response.
Fire Protection Engineer, Locke MacKinnon Domingo Gibson & Associates Ltd., Vancouver, BC, 1993-1999. Provided
building and fire code consulting services to architects, engineers, developers, and legal firms. This included the evaluation of
industrial manufacturing facilities and analysis of specialized fire protection systems and hazardous materials. Fire testing
options and standards were reviewed for manufacturing clients, including room fire tests, fire-resistance tests, and small-scale
testing procedures. Fire testing was coordinated with laboratories and the test results were analyzed to engineer product
variations. Equivalencies were developed based on industry research and testing to meet the intent of prescriptive building and
fire code requirements. Acceptance of equivalencies with authorities having jurisdiction was coordinated.
Fire Protection/Mechanical Consultant, Public Works Canada - Architectural & Engineering Services, Vancouver,
BC, July–September 1993. Evaluated building plans for compliance with applicable codes and fire safety standards.
Reviewed pier and wharf construction for small craft harbours and performed marine inspections. Developed a building
upgrading plan. Conducted engineering work on strain gauges, non-destructive test methods, pumps, hydraulic
calculations, and specification preparation.
Sergeant/Fire Inspector and Fire Fighter, Town of Otterburn Park, QC, Otterburn, Quebec, 1988-1993. Responded
to fires, accidents, and other emergencies. Developed and implemented a fire prevention program for commercial
establishments. Analyzed the water distribution network and made recommendations to improve its effectiveness.

PUBLICATIONS
Structural Exposure of Steel Frame in Large Fire Incident
Senez P, Calder K, Milford A., Coles A. Response of Structures Under Extreme Loading, Protect 2015, Lansing, MI, USA,
Jun 28-30, 2015
Structural Fire Exposure of Transit Stations Relative to Vehicle Fires
Senez P, Calder K, Milford A., Coles A. Response of Structures Under Extreme Loading, Protect 2015, Lansing, MI, USA,
Jun 28-30, 2015
Fire Loss Statistical Considerations in relating Failure and Building Damage to the Building Code Objectives
Senez P, Calder K, Li H. Interflam 13th International Fire Science and Engineering Conference, London, UK, June 2013
Alternative Solutions and Acceptable Risk – A Canadian Context
Senez P, Calder K, Coles A. Society of Fire Protection Engineers 9th International Conference on Performance-Based
Codes and Fire Safety Design Methods, Hong Kong, June 2012
The Historical Basis for Determining Occupant Loads
Calder K, Locke H, Senez P. Society of Fire Protection Engineers 9th International Conference on Performance-Based
Codes and Fire Safety Design Methods, Hong Kong, June 2012
Review of Proposed Building Code Changes to Permit 5/6 Storey Wood Frame Construction
Senez P, Calder K. Building and Safety Policy Branch, Office of Housing and Construction Standards, Government of
British Columbia, November 2008
Experimental and Simulated Analysis of Room Fire Theory for Forensic Applications
Senez P, Calder K. Proceedings of the 9th International Fire and Materials Conference, San Francisco, CA, February
2005
Assessing the fire-resistance rating of tile-spaced concrete floor assemblies
Senez P, Locke H. Fire-Protection Engineering, pp. 25-28. Society of Fire Protection Engineers, 1999
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A forensic analysis of a Montreal building fire
Senez P, Mehaffy J. Proceedings of the Third International Conference in Fire Research and Engineering, pp. 243-254.
Society of Fire Protection Engineers, International Association of Fire Safety and Science, National Institute of Standards
and Technology, 1999
Evaluating materials and fire protection systems using full-scale fire tests
Torvi D, Senez P et al. Proceedings of the Third International Conference on Fire Research and Engineering,
pp. 363-374. Society of Fire Protection Engineers, International Association of Fire Safety and Science, National Institute
of Standards and Technology, 1999
Investigating fires - An engineering approach
Senez P. Adjusters Quarterly, pp. 11-17. BC Insurance Adjusters Association, Vancouver, BC, 1999
Assessing the fire-resistance rating of tile-spaced concrete floor assemblies in the former Woodward's
Department Store
Senez P. Proceedings of SFPE Technical Symposium on Fire-Resistance Ratings, Fairfax, VA, 1998

LECTURES & PRESENTATIONS
Electronic Data Available for Evidence in Fire Investigation
Engineering Evidence in Civil Litigation, The Continuing Legal Education Society of British Columbia, January 2014
Envisioning the Future of Fire Analysis for Design and Forensic Applications
Fire Chiefs’ Association of British Columbia, June 2012
Fire Investigation – from Art to Science
National Justice Institute Science Seminar, Vancouver, BC, March 2012
Differences in Fire Behaviour where Accelerants are Used
Canadian Bar Association Hot Topics in Civil Litigation and Insurance Law , Banff, AB, October 2009
Integrated Risk
Red River Valley Mutual Insurance, Altona, MB, April 2008
Reverse Engineering – Applying Fire Science to the Analysis of Real Fires
Canadian Insurance Claims Managers Association Annual Seminar, Winnipeg, MB, April 2008
30-Storey Residential Care Facility Canadian Case Study
SFPE International Conference, Performance-Based Codes and Fire Safety Design Methods, Tokyo, Japan, June 2006
Redefining Concepts of Flashover Theory
Fire Prevention Officers’ Association of BC, Annual Seminar, May 11, 2006
Applying Fire Theory to Burn Pattern Analysis and Origin Determination
Fire Prevention Officers’ Association of BC, Annual Seminar, May 11, 2006
Flashover at 600°C – maybe but probably not!
Society of Fire Protection Engineers BC Chapter, May 30, 2005
Mock Trial: Expert Fire Cause and Origin Testimony
Singleton Urquhart Fire Litigation Group and the I.A.A.I B.C. Chapter 15, November 13, 2003
Fire Analysis for Insurance Claims
Huston Grant Adjusters, Kamloops BC, September 17, 2003
Methodology and Investigation Tools for Fire Analysis
The International Association of Arson Investigators, Saskatchewan Chapter, Regina, SK, September 10, 2003
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Research in Fire Analysis & Computer Modelling
Society of Fire Protection Engineers, St. Laurent Chapter, Montreal, QC, June 14, 2002
Analysis of Fire Patterns and Computer Fire Modelling
Alberta Association of Special Investigators, Red Deer, AB, May 23, 2002
Computer Modelling as a Tool in Fire Investigation
Fire Prevention Officers Association of BC, Nanaimo, BC, May 9, 2002
The Anatomy of Fire, Fire Investigation Seminar
The International Association of Arson Investigators, Chapter 15, Burnaby, BC, April 3-5, 2002
Room Fires and Computer Modelling
Society of Fire Protection Engineers, BC Chapter, Vancouver, BC, March 5, 2002
The New Technology - Recent Developments in Fire Investigation and Litigation
Singleton Urquhart Fire Seminar, Vancouver, BC, March 2001
Forensic Fire Engineering
Canadian Insurance Claims Managers Association, Monthly Meeting, Vancouver, BC, January 2001
Commissioning of Fire and Life Safety Systems
Building Officials Association of British Columbia, Education Seminar, Richmond, BC, December 1999
A Forensic Look at the Future
Forensic Fire Engineering Seminar Presentation sponsored by Shumka Craig & Moore Adjusters Canada Ltd. and
Lindsay Kenney, Barristers & Solicitors, Vancouver, BC, November 1999
A Forensic Analysis of a Montreal Building Fire
Third International Conference in Fire Research and Engineering, Chicago, IL, October 1999
Full-Scale Fire Test Method to Evaluate Materials and Fire Safety Systems
Poster Presentation for the Third International Conference on Fire Research and Engineering, Chicago, IL, October 1999
Assessing the Fire-Resistance Rating of Tile-Spaced Concrete Floor Assemblies in the former Woodward's
Department Store
SFPE Technical Symposium on Fire-Resistance Ratings, Fairfax, VA, April 1998
A Forensic Analysis of a Montreal Building Fire
Society of Fire Protection Engineers, BC Chapter, Vancouver, BC, March 1998
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