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APP/Y2003/W/17/3173530

| VERY STRONGLY CONTEST EGDON RESOURCES'S APPEAL
AGAINST REFUSAL OF PLAN MIN/2016/810

North Lincolnshire Planning Authority's REFUSAL must be maintained, and
Appellant held to account, for the following reasons

1. Classification This will not be “conventional” (CFF) drilling and should not be

classified as such for the purposes of this deliberation. MIN/2016/810 has in
this way evaded due statutory scrutiny and (possibly) fallen outside
regulatory controls.

2. Hydrofluoric Acid

3. Air Quality and Pollution There will be considerable impact on air quality for

local populations and wildlife habitats and any mitigations do not address
that fact.

4. Hydrogeological Risk This development presents an unacceptable level of
risk to a principal aquifer of regional significance and Ella Beck (main river)
which adjoins the site.

5. Traffic and Road Conditions The site entrance is at a bend on a country lane
(B1208) which narrows approaching the site. The exit from B1208 onto the
A18 is across the traffic flow on a very busy main road. and not realistically
described by the Appellant.

6. Hazardous Waste Nowhere in the Appellant's planning documentation is
there an acknowledgement of the nature and degree of toxicity of some
recovered fluids (NORMs and TENORMSs) requiring treatment and safe
disposal.

7. Climate Change To allow this appeal will jeopardise NLC's commitments to
reduce CO2 and methane emissions, and the Appellant's plan for longterm
production of hydrocarbons (12 — 15 years) will negatively impact on national
targets.

CLASSIFICATION

At every stage the Appellant has maintained that this “smallscale” and
“conventional”. This is questionable.

With reference to AMEC/EU's
Potential Criteria for Categorisation of CFF [Conventional] and UFF
[Unconventional] (appendix C) the criteria are:

— depth, formation type and composition
— hydraulic fracturing
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degree of pressure

directions of drilling (vertical, horizontal, radial, deviated)
use and type of proppant (sand, ceramic bead)

volume of water used

volume of flowback

volume of produced water

proximity to groundwater resource

number/density of wells

In addition (table 1.1 p.2) Amec Identifies other UFF specifications:

how easily does the oil or gas flow

types or well stimulation required (ie acidisation of whatever kind; whether
acid matrix wash, or acid fracturing)

deep target formations (1,800m — 4,200m for gas and 1,200 — 3,600m for oil)
pressures of 5,000 psi or more

hydraulic fracturing required

A drilling operation can be accordingly classified. Amec has identified 53
quantifiable parameters for tight oil and tight gas (see Appendix A p.1 & p.2).
Checking some of these against MIN/2016/810 it becomes clear that MIN/2016/810 is
far from CFF - in that:

the Appellant's documentation outlines throughout that hydraulic fracturing
(technical fracking) is required

the Appellant's documentation outline throughout that proppant squeeze is
required, in this case ceramic bead which indicates deployment at greater
depth and therefore able to withstand greater formation heat.

pressure applied down through the well is very high for some stages
(around 5000 psi according to the “proppant squeeze modelling” contained
in the Appellant's Hydrogeological Assessment )

throughout the Appellant's documentation “acidisation” as outlined -
explicitly a mixture of Hydrochloric and Hydrofluoric Acids.

conducting a simple online search for “proppant squeeze alternated with
acidisation” quickly drew up DUOFRAC,

DUOFRAC:., is a method of extracting oil and gas from tight sandstone
reserves using Acid Matrix and/or Acid Fracturing.

the Appellant's Wellbore Fluids list submitted for Environment Agency
permitting reads like a shopping list for DUOFRACn,

A very simple online search using search terms “acidisation” and “UK
onshore” returned 0 results.

A very simple search using “proppant squeeze” and “onshore UK” returned 0
results [the latter 2 searches were within onepetro which permits advance
search options].
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— Using petrowiki — an online database taken from the 7-volume Petroleum
Engineers Handbook compiled by the Society of Petroleum Engineers — a
search for “proppant squeeze” returned just 3 results, one here attached:
Well Production Problems gives an honest if somewhat clinical account of
what goes wrong. It also details NORMs and TENORMs. [Naturally Occurring
Radioactive Materials and Technically Enhanced NORMs]

Definitions of CFF and UFF can often be a matter of political expediency and
planning regulations are slow to keep up with changing parameters, criteria and
technology.

As acknowledged in Amec's Executive Summary (vii & viii):

A universally recognised distinction between conventional fossil fuels (CFF) and
UFF is not available. What is considered to be UFF may vary over time depending
on various aspects (e.g. resource characteristics, technologies, scale, frequency
and duration of production from the resource). And Clear categorisation between
CFF and UFF and also between different UFF may enable definition of those
hydrocarbons falling under a given policy instrument. There is no single
categorisation ‘option’ that captures all forms of UFF whilst avoiding capturing CFF;
however, potential options for categorisation (see Section 2.2.5 for further detail
and comment on the suitability of options) could be based on the following (or
combinations thereof):

* Permeability of the reservoir formation.

* Volume of water used in hydraulic fracturing (for shale gas, tight oil and tight
gas).

* Pressure applied during hydraulic fracturing.

* Depth, due to differences in risks presented by shallower operations
(proximity to aquifers above wells) and deeper operations (greater pressures
required for fracturing and the associated well integrity requirements)

What is intended for Wressle-1 Well is not a simple nodding donkey pumping
operation with oil and gas naturally flowing to the surface. It is instead a highly
complicated set of operations and activities, which cannot be described as
“conventional”.

It is high-pressure hydraulic fracturing (technical fracking) into a tight sandstone
formation, using well stimulation methods (Hydrochloric and Hydrofluoric
Acidisation) to enhance recovery of oil and gas found at nearly 2km depth. The
above-ground footprint might be described as small-scale however the
underground development is considerable. Also the Appellant implicitly intends
further above-ground expansion in terms of spreading across the 2 PEDL areas
owned by them [PEDL 182 and 180] which are adjacent. Plus in MIN/2016/810 there
are references to future sidetrack drilling. In any case a longterm production period
of 12 — 15 years necessitates more wellpads to maximise production.

Further points worth drawing attention to:
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— the Appellant described intended operations at Wressle-1 Well as a “minifrac”
during a public engagement exhibition at Broughton.

— Although the Appellant has been explicit in their plans to target the
sandstone reserves at Wressle-1 Well, they repeatedly stated “we are not
carrying out high-volume hydraulic fracturing (fracking) for shale oil and gas
at Wressle”. This was misleading.

— The Environment Agency responded to an FOI enquiry about disposal of
hazardous waste fluids from Wressle-1 Well using the term “frack fluids”.

— FOl requests to the EA as to the whereabouts of operations similar to this — ie
using proppant squeeze with acidisation onshore in the UK have not yet been
answered (last request May 2017)

— The Appellant asserts that this type of operation is already carried out
onshore in the UK and has made repeated references to drilling operations at
Crosby Warren. FFNL has conducted online research and requested an FOI
from the Environment Agency and up to date has not either way had this fact
confirmed. Further investigation revealed that there were 3 applications
previously for oil extraction at Crosby Warren which were dealt with by the
previous authority, Scunthorpe Borough Council. These were conventional oil
workings and included boreholes, a road construction, and then a second
well which the local press at that time said were producing 700 barrels a day
which were taken to Immimgham for processing (newspaper quotes
contained within - application number 6 /1995/ 0216). The other applications
are 6/1985/0264, and 6/1987/0138. Three permits were issued for the site.
Freedom of Information requests for this information (most recently on 23
May) are still awaiting reply.

— The Appellant has also made reference to long term oil and gas production
into sandstone historically at Wytch Farm in Dorset. MIN/2016/810 is
substantially different, with the addition of new generation hazardous
chemicals and technology. The hydrogeological profile was also not similar.

It is unequivocal that MIN/2016/810 is not conventional or smallscale. It is an array
of hazardous chemical and mechanical processes never before used in onshore
drilling in the UK. These present considerably greater burdens of risk to local
communities and the environment than have been admitted to or addressed in the
Appellant's planning documentation.

http://ec.europa.eu/environment/integration/energy/pdf/study_management_ei.pdf

https:/lwww.slb.com/~/medial/Files/resources/mearr/num8/51_ 63.pdf

http://petrowiki.org/PEH:Well_Production_Problems



https://www.slb.com/~/media/Files/resources/mearr/num8/51_63.pdf
http://ec.europa.eu/environment/integration/energy/pdf/study_management_ei.pdf
http://petrowiki.org/PEH:Well_Production_Problems
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HYDROFLUORIC ACID is deadly. See:
http://assets.usw.org/resources/hse/pdf/A-Risk-Too-Great.pdf

According to to the Appellant's Planning and Sustainability Document p.10

3.17 A low concentration of acid solutions may be injected through the existing
perforations in order to improve the permeability of the Ashover Grit sandstone to
enable flow from the formation to reach its full potential. This would involve small
volumes (c.50m3) of dilute hydrochloric acid and hydrofluoric acid being injected,

The Appellant intends to use a method of well stimulation known generically as
“acidisation” which as outlined in the section above clearly has not been used in
onshore UK drilling before. Acids are routinely used for well and pipe maintenance
but this must be not be confused with the greater magnitude of complexity and risk
implicit in acid treatments. See DUOFRAC:, (p.53) descriptions:

Matrix stimulation involves pumping acids, solvents, or other treatment chemicals
into the formation at less than the reservoir fracture pressure. When acids are
introduced into a carbonate formation, some of the minerals in the rock dissolve,
which creates intricate, high-permeability channels or wormholes (Fig. 1). Matrix
treatments are often applied in zones with good natural permeability to counteract
damage in the near-wellbore area.

Acid fracturing stimulations in contrast, are performed above the fracture pressure
of the formation. A viscous pad (a fracturing fluid that does not contain proppant) is
pumped into the formation at pressures above the fracture-initiation pressure,
which fractures the rock. Then an acid stage is pumped to etch the fracture
surfaces. The acid also creates conductive wormholes at or near the fracture
surfaces. After stimulation, the fracture closes, but the increased conductivity
between the formation and the well remains because of the

etching and the creation of wormholes.

https:/lwww.slb.com/~/medial/Files/resources/mearr/num8/51 63.pdf

Hydrofluoric Acid is deadly and cautioned against by petroleum engineers, oil rig
workers, Steel Workers Unions, and Chemistry professors. There is absolutely no
recorded or permitted use of HF as a well stimulation treatment in the UK onshore
oil and gas industry.

Indeed a recent application to carry out similar processes in South Downs National
Park using a much lesser classification of acid treatment (Hydrochloric Acid only)
was withdrawn after the Environment Agency and Portsmouth water objected on
account of the unacceptable risk to groundwater of using unknown acid treatments:

APPLICATION NO: SDNP/16/04679/CM - MARKWELLS WOOD-1 WELL SITE, SOUTH
HOLT FARM, DEAN LANE END, FORESTSIDE, ROWLANDS CASTLE, WEST SUSSEX

[Please see attachment containing email communication from Professor Laurence
Dunne, Chemistry professor London South Bank University]


http://assets.usw.org/resources/hse/pdf/A-Risk-Too-Great.pdf
https://www.slb.com/~/media/Files/resources/mearr/num8/51_63.pdf
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AIR QUALITY

This is not simply a matter of bad odours arising from the site — the odours are
given off by the single or combined industrial chemicals being deployed and
created, and reactions and by-products generated.

There will be multiple operations and activites at Wressle-1 Well - not least the
intentional 24/7 onsite flaring of up to 10 tonnes of waste gas per day- which will
pollute the air and surrounding land.

Siteworkers would be expected to wear a range of protective clothing at all times,
and including respirators for the most hazardous products and processes. (See the
Appellant's Wellbore Fluids List )

Numerous US studies (see document list) also point to the fact that it is not only
siteworkers and near residents who are risk but communities within 10km radius
and beyond.

A very recent study published by the University of Edinburgh (The NANO report
http://pubs.acs.org/doi/pdf/10.1021/acsnano.6b08551) finds that air pollution is a
major public and environmental health issue with 7 million worldwide premature
deaths, 40,000 last year in the UK. The adverse effects on cardiovascular health
have been established in a series of epidemiological studies, and even transient
exposure to high levels of air pollution may trigger an acute cardiovascular event.

This report explains how particles can enter the blood and urine rapidly. The
kidneys’ uptake into other tissue such as the liver and promote inflammation. The
report (p.48) refers to other diseases.

At plants such as MIN/2016/810 (however “small-scale”) the list of toxic chemicals
and particulates released to air from flaring and combustion plus other site
activities and processes will include:

- benzene

- ethyl benzene

- xylene

- toluene

- pyrene

- benzanthracene

- anthracene

- NOx

- Sulphur Dioxide

- Carbon Monoxide

- Soot and other combustion materials
-dust

- silicates

- Hydrochloric Acid and Hydrofluoric Acid combining with NORMs to produce


http://pubs.acs.org/doi/pdf/10.1021/acsnano.6b08551
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TENORMSs
(See Chemtrust Report listed below)

There is plentiful additional (open-access) medical and scientific data online
demonstrating that all these can give rise to, and exacerbate, an array of serious
health issues in humans as well as for pets and livestock; in addition to causing
environmental pollution.

There very real physical and psychological symptoms arising from living in close
proximity to heavy and hazardous industry, and along all site traffic routes. This
contravenes all local and national policies and strategies to maintain and improve
quality of life

And it is the cumulative impact of all of these in addition to living with unacceptable
daily risks which cause considerable adverse impacts on the lives and health of
siteworkers and local communities (and beyond).

It is so clearly set down in the NPPF (paras 9, 11, 64, 73, 109,123, 124, 125) that every
development should promote and maintain people's quality of life, protect and
enhance natural environments however humble.

The area around Wressle-1 Wellsite is appreciated by people from across North
Lincolnshire - especially Scunthorpe - as a wild space to escape stress and
pollution, enjoying the ancient woodland and becks and streams. This
development flies in the face of all these principles.

http://www.chemtrust.org.uk/wp-content/uploads/chemtrust-chemical-pollution-
from-fracking-june2015.pdf

See also attached US health report on the scale of impact from all types of fracking
on air quality. There is a concise outline within this short study of the range of
chemicals and their toxicological impacts.

HYDROGEOLOGICAL RISK

In Egdon’'s own Flood Risk Assessment [4.26] there's an acknowledgement that
Wressle-1 Well is located within an area of hydrological sensitivity:
the presence of the aquifers and their importance is confirmed by the EA's
designation of the area as a Groundwater Vulnerability Zone for minor aquifers of
either high or intermediate importance, with the area confirmed as being at risk

MIN/2016/810 operating plant would be located in Flood Zone 1 with ancillary works
within the Flood Zone 3b. It is a matter of concern that the risk of flooding is not
based on the most recent best available knowledge in terms of risk, particularly
given the long term nature of the application. It is unclear whether the correct


http://www.chemtrust.org.uk/wp-content/uploads/chemtrust-chemical-pollution-from-fracking-june2015.pdf
http://www.chemtrust.org.uk/wp-content/uploads/chemtrust-chemical-pollution-from-fracking-june2015.pdf
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timeframes have been used in terms of analysing the level of risk to allow adequate
mitigation measures over the lifetime of the site including decommissioning.

Aside from the not inconsiderable risks posed by “low volume” hydraulic fracturing,
acidisation presents a completely unacceptable level of risk to a principal aquifer of
regional significance and Ella Beck (main river) which adjoins the site.

The wellbore and drilling path is through and close to the principal aquifer, and
given the array of hazardous chemicals and mechanical processes a very real risk

of catastrophic contamination is presented. This is especially the case as well
integrity simply cannot be guaranteed at every stage and level of this operation over
the next 12 to fifteen years of production. The Industry iteslif reports that 6% of all
wells fail in the first year and all wells fail eventually. In the intricate and sensitive
hydrogeology of the Ancholme Valley this proposal seems like madness and devoid
of any precautionary principle.

The Appellant's Pollution Assessment (see document list below) identifies
identifies various stages and levels of hazard to groundwater and aquifers from
potential pathways of contamination at various stages:

- migration along natural faults and induced fractures

- vertical migration through the Millstone Grit group

- plant and equipment failure during drilling

- plant and equipment failure during well treatment

- spillage and discharge of well treatment fluids being handled at the surface
- leakage of well treatment fluids pumped into the well and deep rock
formations

- infiltration to groundwater through the base of the wellsite

- loss of well integrity leading to leakage

- commercial oil tanker movements

The range of industrial chemicals includes hydrocarbon fuels and lubricants, acids,
solvents and proppants.

The Appellant’'s Risk Assessment Summary (tables 7 & 8 in Envireau's report) charts
phase, hazard, source, pathway, receptor, magnitude of impact, significance of
effect. The latter two are registered moderate or high throughout and yet the
“likelihood” column is scored as moderate or unlikely, and the final analysis column
rates mostly /low, even very low.

Thus the Hydrogeological Risk Assessment somehow concludes harmful
eventualities will be “unlikely on balance”.

This seems like a big leap of faith.
The Appellant intends to “discharge treated site fluid into Ella Beck” classified as a

main river and the interface between the site and the entire hydrogeological system
of the area. Nothing can guarantee 100% safety. A perfect storm of system failure,
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mechanical failure, human error and miscalculation, environmental conditions
quickly escalates from small accident to critical incident. THIS CANNOT BE
PERMITTED. The edge of the site is also within a 3b flood zone.

How are all of these processes and operations going to be safely managed?

How can guarantees be given as to the safety of the Wressle and Broughton
population, the integrity of the Ancholme Valley's fresh water systems, and
protection of the rich and varied wildlife habitats in the face of all these potential
hazards, for fifteen years of production and possibly decades of "legacy risk" after
the well is abandoned and the applicant has long gone?

Can there be any truly failsafe guarantee that the principal aquifer will not be
contaminated?

Why is groundwater monitoring not taking place over a much wider area and at
greater depth to detect any early signs of pollution?

Why is groundwater monitoring is not at greater frequency and duration?

TRAFFIC and Road Conditions

Travelling from Castlethorpe to Broughton before reaching Wressle there is
signage stating that the road narrows. This in addition to the fact that the site
access is on a bend on a narrow country lane [B1208] presents difficulties and risk
to other traffic and pedestrians. Adverse weather conditions - heavy rain, ice, fog,
high wind, snow - increase potential hazard.

Can the B1208 cope with the extra traffic? The Traffic and Transport Assessment
neatly falls within a 30% increase parameter [GN1 rule 1] Is this a true number or
an average based on conceptual desk-top study?

Also, access to the A18 [designated transport route] is across heavy traffic with
poor visibility. Again, adverse weather conditions will exacerbate risk. The
Appellant's assessment (4.3) that “the B1208 has a reasonable junction with the A18
with clear sightlines” is not an accurate appraisal.

The Appellant's own Traffic and Transport Assessment (5.21 and 5.22) identifies risk
to cyclists, pedestrians and equestrians.

HAZARDOUS WASTE

The Appellant's Flood Risk, Hydrology and Pollution Assessment remarkably vague
as to the destination of, and transport routes to, "appropriate treatment and
disposal centres".
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Considering the quantities and toxicity of waste byproducts from the proposed
plant's operations and activities — not least NORMs and TENORMs - the Appellant
has not provided a detailed list of the produced waste or acknowledged the array of
potentially toxic chemicals that the operating plant will need to safely manage,
contain and transport away from the site. Nor has the location of and routes to,
waste treatment centres and disposal sites been addressed. Instead throughout the
documentation there are vague references to recovered fluids “transferred to
another site for reinjection [FFNL ask is this even permitted in the UK?] or through
disposal offsite through a licensed waste contractor to an approved facility” (5.17)
Assessment of Floodrisk Hydrology and Pollution Control and (6.7) “Four Sources
of Waste would require to be removed from site:

a) drilling mud and cuttings located in the mud tanks,

b) surface water collected in the perimeter ditches around the well pad area,
c) general dry waste-paper, timber, scrap metal - collected in skips,

d) sanitary waste collected in sealed tanks located under each cabin.

The appellant completely fails to mention NORMs and TENORMs which require
special handling and management permits from the Environment Agency. Naturally
occurring radiation in the environment generally results in background-level
exposures that are not harmful to people. However, some industrial processes can
concentrate radioactive materials derived from geologic settings that subsequently
produce technologically-enhanced levels of naturally occurring radioactive material
(NORM). Technologically-enhanced NORMs (or TENORMSs) can pose an increased
exposure risk to O&G workers working around drilling activities, pipeline operations
and refining.

CLIMATE CHANGE

To allow this appeal will jeopardise NLC's commitments to reduce CO2 and methane
emissions, and the Appellant's plan for longterm production of hydrocarbons (12 —
15 years) will negatively impact on national targets.



Statement from Professor Laurence Dunne, London Southbank
University [personal correspondence via email] 10/1/2017

Acids for sandstone formations

Sandstone reservoir is mainly composed of quartz and aluminosilicates
(such as feldspars). Migration of these particles (fines) into the pores of the
near-wellbore area can reduce production and they will not dissolve in strong
acids such as hydrochloric acid, but will dissolve in hydrofluoric acid (HF).

Although highly corrosive, HF is classified as a weak acid due to its low
ionization in water and it is very toxic. HF, or more usually HF-releasing
chemicals such as ammonium bifluoride (NH4HF?2), is used for sandstone
matrix acidizing, combined with hydrochloric (HCI) or organic acids. An
aqueous HF/HCI blend is often called a "mud acid”. A preflush and overflush
of an ammonium salt is often used to remove incompatible ions such as Na+,
K+, and Ca2+ that could form insoluble fluorosilicate salts (e.g., Na2SiF6)
with HF. Generally, the max HF concentration in the fluid package is 3% due
to the concern of deconsolidation of near wellbore sandstone formation[6].
HCI/HF ratios usually vary from 4:1 to 9:1.

In sandstone acidizing, one has to be particularly careful of reprecipitation of
reaction products, which could cause new formation damage[7]. They occur
mostly if the well is shut-in for a long period of time. The basic chemistry is
HF reacts first with aluminosilicates to form fluorosilicates, which react
further with clays to form insoluble sodium or potassium flurosilicates.
Prevention methods include: 1)overflush with dilute HCI or NH4CI to push the
solution deeper into the formation 2)use delayed acid formulations that
generate HF slowly 3) buffered acid system that allow for a deeper
penetration. CaF2 and AIF3 can also precipitate in the spent acid.”

I think that a well blow-out involving HF would be terrible. No one has any
experience of trying to control this. No one knows anything worthwhile
about this.


http://www.oilfieldwiki.com/wiki/Acid_stimulation#cite_note-6
http://www.oilfieldwiki.com/wiki/Acid_stimulation#cite_note-7
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PREFACE: A CULTURE OF RISK

Risk is a natural and unavoidable part of the oil business. As many as four exploratory wells
are dry for every well that actually finds oil. Such wells are increasingly expensive, as the hunt for
new reserves moves into deeper water and higher latitudes with more extreme weather. A single
well can cost hundreds of millions of dollars, and if the well is dry the investment is a total loss. Yet
if the risks are great, so too are the rewards. A new field can generate billions in profits. Qil
executives are gamblers. They assess, manipulate and ultimately accept huge financial risks
every day. The culture of top management is a culture of risk. The oil business rewards risk
takers.

But it is one thing to risk money; quite another to risk lives. No industrial process risks more
lives from a single accident than does the subject of this report — alkylation using hydrogen
fluoride in oil refining. Fifty American refineries use HF alkylation to improve the octane of
gasoline. Many are situated in or close to major cities, including Houston, Philadelphia, Salt Lake
City and Memphis. In some cases, more than a million residents live in the danger zone of a single
refinery. All in all, more than 26 million Americans are at risk.

It is bad enough that such risks exist, especially when much safer processes are available.
But are the risks at least being reduced to the absolute minimum through the best possible safety
programs? That is the question this report seeks to answer. The study team included safety
experts from inside and outside the United Steelworkers as well as refinery workers themselves.
Through a standardized questionnaire and data from OSHA, the U.S. Chemical Safety Board,
and the industry, they examined the safety of Steelworker-represented refineries using HF
alkylation.

The results are shocking. Over a five-year period, the refineries in the study experienced
131 HF releases or near misses and committed hundreds of violations of the OSHA rule
regulating highly hazardous operations. Most alarming, for a risk that demands very effective
controls, the vast majority of refineries did not reach that level.

Fortunately, HF alkylation can be entirely eliminated. The industry has the technology and
expertise. It certainly has the money. It lacks only the will. And if it cannot find the will voluntarily,
it must be forced by government action.

This is truly a risk too great.

Leo W. Gerard
International President, United Steelworkers

Gary Beevers
International Vice President, United Steelworkers
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EXECUTIVE SUMMARY

Background: Fifty U.S. oil refineries use large volumes of highly concentrated hydrofluoric
acid (HF) as chemical catalysts in a process called alkylation. Alkylation creates additives
that boost the octane of gasoline. On average, these 50 refineries each store 212,000
pounds of HF .2

If released in the atmosphere, HF rapidly forms dense vapor clouds that hover near land and
can travel great distances. Like other powerful acids, HF can cause deep severe burns and
damage the eyes, skin, nose, throat and respiratory system. But the fluoride ion is also
poisonous. Entering the body through a burn or by the lungs, it can cause internal damage
throughout the body. At high enough exposures, HF can kill. The Occupational Safety and
Health Administration (OSHA) and the Environmental Protection Agency (EPA) regulate HF
as highly toxic.

EPA requires companies using or storing highly toxic chemicals to gauge how far a worst
case release might travel and how many people might be in harm’s way. For HF releases
from U.S. refineries, the range is three to 25 miles, depending mostly on the amount stored.
Twenty-six million people live within the vulnerable zone, many in urban areas like
Philadelphia, Memphis, Salt Lake City, and the Houston — Galveston corridor that would be
impossible to evacuate quickly in the event of a major release. No other chemical operation
puts as many people at risk.

The Survey: How well are refineries managing the risk of an HF release? To answer this
question, a research team from the United Steelworkers, the Tony Mazzocchi Center and the
New Perspectives Consulting Group developed a 198 question survey that focused on four
key issues: incident prevention; incident and near miss experiences; incident mitigation
systems, and emergency preparedness and response. Though not directly addressed in the
survey, a fifth issue included in this report is safe staffing.

Workers in 28 of the 50 refineries using HF alkylation are represented by the United
Steelworkers. Local unions in 23 of those refineries formed site survey teams and completed
the survey, for a response rate of 82 percent. Combined, the 23 study refineries produce 3.3
million barrels of finished petroleum products per day and have over 5.3 million pounds of HF
on site. These 23 refineries put approximately 12,000 workers and 13 million community
members at risk of exposure from an HF release.

What the survey found:

e Within a recent five-year span, study refineries had 293 violations of OSHA'’s Process
Safety Management (PSM) Standard regulating highly hazardous chemical operations.b

e Over three-quarters of the site survey teams reported at least one HF-related incident or
near miss in the previous three years. These totaled 131 HF-related incidents or near

¥ Data gathered at U.S. EPA Headquarters by staff from the Center for Public Integrity in October 2010.

® This does not include the BP refinery in Texas City that received intense OSHA scrutiny following major catastrophic accidents
including the 2005 disaster that killed 15 workers. That site had 593 violations. Texas City is also the refinery that stores the largest
amount of HF.
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misses. Among 16 sites reporting their most serious or potentially serious HF-related
events, all reported the events either did or could have caused injuries to workers on-site,
and half indicated that these events could have caused injuries to people in the
community.

e Achemical as lethal as HF demands the most effective safety systems. Yet more than half
of the site survey teams reported that 26 out of 32 safety systems were less than very
effective in three critical areas -- maintaining the integrity of HF alkylation processes,
maintaining the integrity of related processes such as storage and transfer, and
emergency mitigation. For the remaining six systems examined, a majority rated them as
very effective.

¢ Almost two-thirds reported their sites were less than very prepared with emergency
personal protective equipment for on-site workers who might need it during a release.

e Site survey teams rated preparedness for HF-related emergencies for four groups of
workers: on-site emergency responders; off-site emergency responders; on-site nursing
and medical personnel, and first receivers (e.g., hospital workers). More than half of the
sites rated each worker group less than very prepared for an on-site emergency. Sites
were assessed to be even less prepared for a larger release spreading into the
surrounding community.

e Although the survey did not include questions on staffing, a number of site survey teams
commented that staffing levels were too low to ensure the safe operation of alkylation
units.

Alternatives to HF: There are other ways to perform alkylation in an oil refinery. Some
refineries use a modified form of HF containing a chemical which renders it less volatile.
Others use sulfuric acid instead of HF. Both methods have their drawbacks, and both are
hazardous, although not as hazardous as alkylation using unmodified HF. Far safer
alternatives exist for catalyzing alkylation reactions. They use either solid catalysts or liquid
ionic catalysts. Both these safer alkylation catalysts have been demonstrated successful at
the pilot stage, and, for liquid ionic, in production. Releases of either of these alternative
catalysts would be relatively benign, especially in comparison to HF. Still, no U.S. refinery has
yet converted to these alternatives.

Conclusions: There must be fundamental change in the oil industry’s use of HF. The

long-term solution is to replace HF alkylation with safer systems not requiring the use of so

toxic a chemical. In the meantime, existing alkylation units can and must be made safer.

In particular, the industry should:

1. Commit to ending the use of HF alkylation and replacing it with safer alternatives as soon
as possible.

2. Develop, build and test pilot alkylation units using safer chemicals and processes, sharing
lessons from those operations to speed the transition to full-scale safer alternative
alkylation processes across the industry.
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3. Work cooperatively with unions and other stakeholders to educate site workers, on- and
off-site emergency responders and receivers, and the public about the dangers of HF.

4. Make existing HF alkylation processes systems safer by improving process integrity,
mitigation systems, and emergency response, and by converting to the use of
modified-HF.

5. Create an open and transparent system for reporting HF-related releases, near misses
and process upsets, both within and outside the corporation, so that similar events can be
avoided.

6. Work with the USW and other unions to promote effective process safety programs based
on rigorous hazard identification and correction.

7. Increase staffing to a level that will be effective in preventing, preparing for, and
responding to potential HF alkylation unit emergencies.

The government can facilitate this process through intensive inspections of HF alkylation
units under OSHA’s Process Safety Standard and the EPA Risk Management Program. HF
alkylation as it is currently performed in U.S. refineries is a risk too great, but that risk can be
reduced and ultimately eliminated.
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A Risk Too Great
Hydrofluoric Acid in U.S. Refineries

INTRODUCTION AND BACKGROUND

Thousands of workers, millions of community members and vast stretches of air, land and
water are at risk from oil companies’ use of hydrofluoric acid (HF) at 50 U.S. refineries. In
several cases, a single HF-using refinery puts hundreds of workers and more than one million
community members at risk of devastating injuries and even death. This is a risk too great.

Where It All Begins

Clean-burning gasoline requires a high octane rating. Oil refineries achieve these ratings
using additives produced in processes called alkylation. These alkylation processes work by
using acid catalysts to modify petroleum feed materials to form what are called alkylates.
Refineries blend these alkylates with other refining products to create gasoline for retail sale.

Alkylation: Extremely Hazardous Chemical Processes

Currently, U.S. refineries use two different processes and chemical catalysts for alkylation.
One involves very large volumes of highly concentrated sulfuric acid (H,SO4). The other, the
subject of this report, uses very large volumes of highly concentrated hydrofluoric acid (HF).
Sulfuric acid alkylation processes are hazardous, but not as hazardous as HF alkylation. HF
is much more dangerous when released because it readily forms dense, highly toxic vapor
clouds that hover near land and can travel great distances. In contrast, sulfuric acid typically
remains in a liquid state during upsets and releases.? And while both acids are highly
corrosive, HF is also a systemic poison. Importantly, there are now alkylation catalysts and
processes that are much safer than either sulfuric acid or HF. This report will address these
innovations in later sections.

® HF has a boiling point of 67 °F and a vapor pressure of 783 mmHg. By comparison, sulfuric acid has a boiling point of 554 °F and a
vapor pressure of 0.01 mmHg.



HF — Extremely Toxic

HF is a fast-acting acid and can cause deep, severe
burns. Exposure can occur through inhalation and
skin contact. HF can permanently damage the eyes,
skin, nose, throat, respiratory system and bones. The
fluoride ion can enter the body when HF is inhaled or
through a skin burn, where it can interfere with calcium
metabolism and cause death by cardiac arrest. (See
Appendix A: HF Hazards)

Both the Occupational Safety and Health
Administration (OSHA) and the Environmental
Protection Agency (EPA) regulate HF as highly toxic.
The quantities of HF stored in the 50 U.S. refineries
that use it for alkylation ranges from 5,200 to 870,000
pounds. The average per reflnery is 212,000 pounds;
the median, 150,000 pounds."

Of special importance to these refineries is the
concept of process safety. Process safety is the art
and science of preventing fires, explosions and major
releases of dangerous chemicals from tanks, vessels
and piping where they are used or stored. OSHA
covers these refineries under its Process Safety
Management of Highly Hazardous Chemicals (PSM)
standard. This standard is designed to protect
workers from catastrophic releases and exposures.
EPA covers these same refineries under its Risk
Management Program (RMP) rule. EPA’s rule is
designed to protect communities by preventing
releases and preparing for emergency responses.

Nevada Test Sites Studies

Scientific tests of HF releases conducted in 1986 in
the Nevada desert surprised researchers when 100
percent of the released liquid HF formed dense, rolling
clouds of toxic vapor (see sequence of photos in
Figure 1). The clouds expanded rapidly and
researchers measured dangerous concentrations at
distances of three to six miles downwind. The tests
showed that unless a refinery HF release is effectively
mitigated it could place large numbers of refinery
workers and large swaths of the surroundlng
communities in terrible danger.?
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Figure 1. August 1986, an indus-
try-sponsored controlled release of
anhydrous hydrofluoric acid at a remote
area of the Nevada Test Site. The
seven minute test release created a
hydrofluoric acid cloud over 10 feet high
and visible from as far as % of a mile.



Guidelines, Mitigation and Modifications Not Enough

The American Petroleum Institute (API), an organization of petroleum companies, has a
recommended practice titled Safe Operation of Hydrofluoric Acid Alkylation Units (RP 751)
The guidelines are useful — if followed. But like all APl-recommended practices they are
voluntary, although OSHA can sometimes use them to establish a violation of the PSM
Standard. In addition, the guidelines were developed without the adequate involvement of
key stakeholders such as refinery workers, labor unions or community residents and
organizations.

4a

The industry has tested and promoted mitigation systems to lessen the impacts of HF
releases. These include water cannons, sprays and rapid systems for transferring HF from a
compromised vessel. These systems would help contain a release, but they could fail or be
overwhelmed in an emergency. (See Appendix A: HF Process Controls and Modifications.)

A small but growing percentage of HF-using refineries use modified HF. Modified HF has
chemical additives such as sulfolane® that are intended to reduce the rate of HF vaporization.
Theoretically, modification also reduces the distance that an HF plume would travel.
However, modification of HF does not keep it from vaporizing and creating a traveling plume,
nor does it reduce the toxicity of HF.® If the release was accompanied by a fire — and many
refinery accidents involve fires — the vaporization of even modified HF would be greatly
increased.

Lessons from the History of Chemical Disasters

A characteristic of previous major chemical disasters is that they occurred as the result of
failures of multiple safety systems. Further, these disasters typically propagated and
cascaded in ways that were not fully anticipated and were beyond the capacities of mitigation
and emergency response systems. The Deep Water Horizon disaster that began April 20,
2010, in the Gulf of Mexico is a prime example. It immediately killed 11 workers, ignited a fire
visible for dozens of miles, and sank a giant oil platform. BP and its contractors tried to
activate the main control device, a blowout preventer, but it failed. It remained in a failed state
and the disaster continued to unfold until the leak was stopped 86 days later. The disaster
showed that the oil industry’s prevention and response plans were completely inadequate.

The report of the National Commission on the BP/Deepwater Horizon Qil Spill and Offshore
Drilling® repeated the finding made by the Columbia (Space Shuttle) Accident Investigation
Board” in 2003 that “complex systems almost always fail in complex ways.” (p. viiiand p. 6
respectively) Further, the Deepwater Horizon Commission report stated, “An unfortunate
lesson of the oil spill is that the nation was not well prepared for the possibility of widespread,
adverse effects on human health and mental well-being, especially among a particularly
vulnerable citizenry” (pp. 191-192).

@ The Recommended Practice addresses hazards management, operating procedures and worker protection, new construction,
inspection and maintenance, transportation and inventory control, relief and utility systems, and mitigation options and techniques.

® Chemical name: tetrahydrothiophene 1,1-dioxide: boiling point 545 °F; 0.026 mmHg. The boiling point of modified HF (i.e., the
mixture) has not been determined.

° The “Potential Health Hazards” sections of HF manufacturer Honeywell's Material Safety Data Sheets for a) Hydrofluoric Acid,
Anhydrous and b) Modified Hydrofluoric acid are identical as are the “Emergency Overviews.”
http://www51.honeywell.com/sm/hfacid/common/documents/AHF_MSDS.pdf; (Last accessed March 12, 2013)
http://www51.honeywell.com/sm/hfacid/common/documents/Modified-HF .pdf. (Last accessed March 12, 2013)


http://en.wikipedia.org/wiki/Blowout_preventer

U.S. Workers, Communities and the Environment at Risk

Twenty-five oil companies use HF at 50 U.S. refineries.
Collectively, these refineries put more than 26 million
persons at risk from an HF release. Among these are 19
refineries in or near eight major metropolitan areas that
put more than 22 million persons at risk. The USW
represents approximately 7,000 workers at 28 of these
refineries.

(See Appendix C: Table C1 and C2.)

The EPA, through its RMP rule, requires companies with
greater than threshold quantities of specific chemicals to
estimate of the size of the population at risk from a
release. These estimates are made by drawing a circle
on a map with the potential release point at the center.
The population within the circle defined by a radius of the
endpoint distance is that which is vulnerable in the event
of a worst case HF release. The size of the circle
depends on the amount of chemical, in this case HF, that
would be released and how far it might travel in a “worst
case” scenario as defined by EPA. Among the HF-using
refineries in the United States, the median endpoint
distance?® for HF toxic worst case release is 15 miles
(range of 3 mi. to 25 mi. for the 50 refineries). Forty-two
of these refineries have an endpoint distance of greater
than 10 miles with nearly half of those having an endpoint
distance of greater than 20 miles.”

A Horrifying Scenario

Following 9/11, in his book The Edge of Disaster:
Rebuilding a Resilient Nation, Stephen Flynn argued,
“Our top national priority must be to ensure that our
society and our infrastructure are resilient enough not to
break under the strain of natural disasters or terrorist
attacks” " (p. 110). In an article taken from his book,
Flynn develops a disaster scenario at an HF-using
refinery in a major metropolitan area. He describes
events following an “entirely plausible” fictional attack on  Figure 2. July 2009 hydrofluoric acid

+ s . . fire, explosion and release at the
the refinery’s HF tanks and a major release: CITGO Corpus Christi Refinery.

“Thousands of people are trapped in their cars as the

2 The distance beyond which specified harmful effects would no longer be felt.

® Fourteen of the refineries have an endpoint distance of 25 miles, the maximum of EPA’s lookup tables and RMP*Comp software.

¢ Stephen Flynn, Ph.D. is a retired officer from the U.S. Coast Guard and an expert on homeland-security. He is now Professor in the
Department of Political Science at Northeastern University and Founding Co-Director, George J. Kostas Research Institute for
Homeland Security.



hydrofluoric cloud drifts over them, burning their eyes and eyelids. Soon, their lungs
become inflamed and congested, depriving them of oxygen and leading to seizures.
Most die within ten hours.”®

Variations of this scenario might be applicable at any one of the 50 HF-using refineries in the
United States.

In addition to the resiliency Flynn calls for, the nation’s refining infrastructure also needs to be
resilient enough not to break under the strain of unplanned and unintended systems failures
during the course of normal operations, startups and shut downs. These are far more
common than natural disasters and terrorist attacks.

The Record

Catastrophic Chemical Accidents and Process Safety Systems

The underlying or root causes of most chemical process accidents are deficiencies in the
management of process safety systems. Management of these safety systems is the
foundation for OSHA’s PSM standard, the U.S. EPA’'s RMP rule, and internationally, the
European Union’s Seveso |l Directive. Nonetheless, according to former U.S. Chemical
Safety Board member Dr. Irv Rosenthal and others, writing in the journal Process Safety
Progress, these requirements have been insufficient to stem the tide of accidents.® These
risk experts stated, “the less than expected decrease in accident incidence has occurred
because the newly adopted regulations have not resulted in the hoped for adoption of
‘effective’ process safety management systems by industry” (p. 136).

Refinery Disasters — Infrequent But Not Rare

The infrequency of major catastrophic accidents in the refining industry can foster the belief
that the probability of these events is so low that “it can’t happen.” This has given rise to
labeling these types of accidents low probability—high consequence (LP—-HC). Having done
extensive research in this arena, the EPA’s James C. Belke stated:

“From the perspective of the individual facility manager, catastrophic events are so
rare that they may appear to be essentially impossible, and the circumstances and
causes of an accident at a distant facility in a different industry sector may seem
irrelevant”’® (p. 7).

Thus, while the cumulative risk from dozens of refineries is substantially higher, there is a
potential for complacency or overconfidence of management at individual refineries.

In 2000, Belke authored an EPA study using RMP incident data from 1994 t01999."" That
study documented that oil refineries had nearly twice as many accidents as any other RMP
industry. One hundred and one of these were HF incidents. That study also revealed HF
ranked third among regulated chemicals in the number of process release incidents.

Industry Reports on Safety — No Assurance

An extensive study of process safety incidents by Michael R. Elliot and others'? sheds
additional light on refinery safety. The study found that there are no strong positive
correlations between LP—HC incidents and regularly reported occupation illness and injuries
(Oll) or Oll rates. Nonetheless, the refining industry commonly reports on these data as
evidence of refinery safety. In May 2010, Deputy Assistant Secretary for Federal OSHA,



Jordan Barab, addressed this and other issues in a speech before the National Safety
Conference of the National Petroleum Refiners Association (NPRA)." He told the industry,
“Stop boasting about your safety record [referring to Oll rates] when you’re literally putting out
fires. You're only undermining your credibility.”

Barab also spoke in broad terms about the energy industry’s record on major accidents:

“‘OSHA is particularly concerned about the recent number of serious incidents at
refineries that have scalded, burned or struck down your fellow workers. We are
tracking these catastrophes and looking for trends -- including problems resulting from
aging facilities.”

In 2007, OSHA instituted a National Emphasis Program (NEP) to “reduce or eliminate
workplace hazards associated with the catastrophic release of highly hazardous chemicals at
petroleum refineries.”’* This greatly increased the number of OSHA inspections at refineries
that were focused on process safety and its PSM standard. Nonetheless, three years later,
OSHA'’s Barab was moved to express that he was, “deeply troubled by the significant lack of
compliance we are finding in our inspections and with the number of serious refinery
problems that continue to occur.”*

In April 2011, Dr. Rafael Moure-Eraso, Chairperson of U.S. Chemical Safety Board (CSB)
used the one-year anniversary of the 2010 Tesoro refinery disaster in Anacortes, Wash., to
assess the status of the U.S. refining industry. He said, “Serious incidents at refineries
continue to occur with alarming frequency.”*> The trail of U.S. refinery disasters and
non-compliance with regulations is a potent reminder of the potential for catastrophe. (See
Appendix A: Major Oil Industry Incidents, and HF Alkylation Unit Incidents.)

USW Study Confirms Industry Unprepared to Prevent or Respond to Refinery
Incidents

Following the 2005 BP Texas City Refinery disaster, the USW conducted a nationwide study
titled, Be¥ond Texas City: The State of Process Safety In The Unionized U.S. Oil Refining
Industry.'® This study examined the extent of highly hazardous conditions like those that
contributed to the Texas City disaster at 51 unionized refineries. The study found that these
highly hazardous conditions continued to be pervasive. Further, it found that these conditions
had often resulted in incidents or near misses. Training was found to be insufficient and less
than a third said their refineries were reported to be very prepared to respond safely to
hazardous materials emergencies. The study concluded that the refining industry is ripe for
future disasters.

Doing More with Less? Understaffing Is Unsafe

Examination of the BP Texas City Disaster Looks at Refinery Staffing

The 2005 BP Texas City disaster surfaced the critically interconnected issues of refinery
understaffing and process safety. The Baker Panel, proposed by the CSB and headed by
former White House Chief of Staff, James Baker, studied process safety management at five
U.S. BP refineries. The Baker Panel study found that understaffing was a serious safety
problem, common for routine operations, and existed for upset conditions and emergencies.
Understaffing was identified among maintenance personnel, operators, chief operators and



supervisors and was recognized by both hourly workers and management. The study noted
that this understaffing resulted in unsafe performance of jobs at the refineries. Understaffing
was also linked to inexperienced supervisors, low morale, poor communication, delayed
responses to needs, inability to supervise contractors properly, interference with training, and
slowed hazard assessments and investigations. '’

While there are no regulations in the United States for governing staffing levels at refineries,
the nuclear industry, one with similar disaster potential to refineries with large quantities of
HF, provides some guidance. The U.S. Nuclear Regulatory Commission (NRC) in its
Guidance for Staffing Exemption Requests provides prescriptive regulations for qualifications
and staffing levels (e.g., enumerating specific staffing requirements for senior operators and
operators for a given number of operating units).'®? In addition, the NRC recognizes that
these prescriptions may not be adequate to address certain design features and operations.
As a result, the NRC has more detailed regulations in its Guidance that requires a task
analysis of “risk-significant human actions; difficult tasks identified through the operating
experience review; a range of procedure-guided tasks that are well defined by normal,
abnormal, emergency, alarm response, and test procedures” and knowledge-based tasks,
human decision-making and interactions, and frequent and infrequent tasks (p. Il 3-2).

Circadian, a global leader in providing guidance on 24/7 workplace performance and safety
solutions, recently published a white paper on safe staffing levels. In that report Circadian
stated, “Understaffing is a major contributor to not only fatigue and human error, but also to
the health, safety, performance and quality of life” of employees'® (p. 15). Accordingly, based
on extensive field study, they posited that an overall overtime rate of 20 percent is “arguably
unsafe to operate because of the significantly increased risk of human error. This is
particularly true with night shifts, rotating schedules and/or long, irregular hours.” (p. 13)

The United Kingdom’s Health and Safety Executive (the counterpart to U.S. OSHA) provides
further guidance. It established its Staffing Levels and Task Organization Technical
Assistance Guide (TAG 061) in part on deficiencies in staffing and task organization identified
at Three Mile Island, Chernobyl, BP Texas City and the Challenger Space Shuttle.?’ TAG
061 addresses staffing and task organization of licensed nuclear facilities in accordance with
the requirements of the International Atomic Energy Agency (IAEA) Requirements and
Guides. (See Appendix A: Technical Assessment Guide (TAG) 061: Staffing Levels and
Task Organisation.)

Recently, the oil industry attempted to address staffing through the 2010 American Petroleum
Institute Recommended Practice 755, “Fatigue Risk Management System,” developed
pursuant to a recommendation from the U.S. Chemical Safety and Hazard Investigation
Board. Although the CSB requested that the USW and API work together on the issue, and
the API promised a “consensus” process, in the end the API insisted on a process through
which the union was consistently outvoted on important issues. The union eventually left the
discussions in frustration. Although better than nothing, RP 755 is a weak standard, with
numerous loopholes and provisions open to interpretation. Like all APl Recommended
Practices, it is voluntary. So far, it has had little impact on staffing levels.

@ Minimum Requirements Per Shift for On-Site Staffing of Nuclear Power Units by Operators and Senior Operators Licensed Under 10
CFR Part 55 (with allowance for temporary deviations).



Safer Alternatives

Chemists and engineers have come up with a number of ways to make hazardous chemical
operations not just safer, but safer at their core. These approaches are called inherently safer
technologies (IST). First and foremost among these is replacing the dangerous chemicals or
processes in use with ones that are safer. Substitution of a less dangerous chemical for a
highly toxic one is a long-held, widely accepted best practice in occupational and
environmental health. It is also one promoted by the American Institute of Chemical
Engineers (AIChE), and its Center for Chemical Process Safety. AIChE, a largely
industry-based professional group, has published and promoted the concept of inherently
safer design in chemical process industries like oil refining.?" % Fortunately, inherently safer
technologies exist for alkylation.

An ionic liquid alkylation process has been successfully developed, piloted and put into
production. This method is inherently safer than HF alkylation processes. It is also safer than
sulfuric alkylation processes. Using ionic liquid alkylation, Chinese refiners® have
successfully produced alkylates in both pilot and production phases. These alkylates are
reported to compare favorably with those produced by HF and sulfuric acid processes. In
contrast to alkylates produced with HF and sulfuric acid, these alkylates are produced without
the dangers to workers, communities and the environment posed by current processes.**
With ionic liquid alkylation, the large volumes of HF and sulfuric acid would be gone. Also
removed would be the risks they pose to the environment, tens of thousands of workers and
millions of community members surrounding refineries.

Solid acid catalyst (SAC) alkylation systems are another alternative to HF and sulfuric acid
alkylation. In 2004, a consortium of companies announced that they had one and a half
years of documented operating performance using a solid acid catalyst (SAC) system. This
system also eliminates the use of large quantities of HF and sulfuric acid.

Some have suggested sulfuric acid processes, already widely used in dozens of U.S.
refineries, should be considered as a safer alternative to HF alkylation. While sulfuric acid is
much safer than HF, it still poses substantial hazards for workers, community members and
the environment. (For more see an additional USW report the Sulfuric Acid Alkylation to be
released later in 2013.)



THE USW SURVEY

In late 2010, a survey questionnaire was developed by a team of refinery workers, health and
safety specialists, and professional survey researchers. The questionnaire was sent to 61
USW refinery local unions with alkylation processes using either hydrofluoric acid (HF) or
sulfuric acid in the United States. Twenty-eight of these refineries used HF. Among these, 23
site survey teams returned questionnaires for a response rate of 82 percent. This report is
about findings from these 23 refineries. (Findings for the refineries using sulfuric acid for
alkylation will be presented in a companion report.) Figure 3 shows the states where the 23
responding HF refineries were located.

Figure 3. Number of Responding U.S. Refinery Sites Using HF in Alkylation (n = 23)

The 198-item questionnaire addressed the safe operation HF alkylation units, and the
procedures in place to prevent and mitigate releases. Researchers requested that each
responding local union create a multi-disciplinary site survey team made up of local union
members in six specific roles. These roles included: 1) local union leadership, 2) those with
specific health and safety responsibilities, 3) alkylation unit operators, 4) maintenance
workers, 5) those on process hazard analysis (PHA) teams, and 6) emergency responders.
The range of members participating on each of these 23 site survey teams ranged from

63 percent of those who had served on PHA teams, to 95 percent each for those who were
local union leadership or operators, and 100 percent for those with specific health and safety
responsibilities. (See Appendix B: Table B1.)



The Study Refineries

Production

Combined, the 23 study refineries with HF alkylation units produced 3.3 million barrels of
finished petroleum products per day with an average production of 145,000 barrels per day
per refinery.

Quantities of HF

The 23 refineries in this study collectively had over 5 million pounds of HF on site. The
quantities of HF per refinery ranged from 5,200 pounds to 870,000 pounds with an average of
233,000 pounds.® These data were gathered from refining company reports to EPA as part of
its Risk Management Program (RMP) rule. Refineries covered under EPA’'s RMP are
required to implement chemical accident prevention and preparedness measures, and to
submit summary reports to the government when quantities of listed highly hazardous
chemicals, in this case HF, exceed the regulatory threshold. These reports contain
information about the quantities of chemicals on site as well as the potential consequences of
accident release scenarios.

Additional information is available from OSHA inspection data that identified violations of its
Process Safety Management (PSM) Standard (29 CFR 1910.119). The standard is the
counterpart to EPA’s RMP regulation; it regulates key process safety systems to prevent
workers from being injured or made ill at sites with very large quantities of highly hazardous
substances.

Potentially Affected Populations

The potentially affected populations for possible worst case releases of HF in the
communities surrounding the 23 study refineries range from 20,000 persons to over 3 million
persons. In total, over 13 million community members are potentially at risk of exposure to
highly toxic HF from the 23 refineries studied.'

OSHA Violations Found During OSHA Process Safety Management Inspections at
Study Refineries

Among the 23 study refineries with HF alkylation units, 21 had OSHA PSM violations within
the five years previous to February 2011.° Among 20 study refineries, there were 293
violations — an average of 21 per refinery, and a range of from 1 to 35 violations. This does
not include the BP refinery in Texas City that received intense OSHA scrutiny following major
catastrophic accidents including the 2005 disaster. That site, an outlier in terms of data from
other refineries, had 593 violations.

Profits Among Companies Operating Study Refineries

One potential obstacle to finding and correcting process safety vulnerabilities or in replacing
existing systems and chemicals with safer ones is financial resources. Accordingly, the 2010
gross operating profits for the publicly held corporations operating 18 of the study refineries

¥ Data gathered at U.S. EPA Headquarters by staff from the Center for Public Integrity in October 2010.

® Data extracted from the OSHA’s IMIS Database by the staff of the Center for Public Integrity, February, 2011.
(http://www.osha.gov/pls/imis/establishment.html). PSM violations are rom all inspections during the previous five years including,
but not limited to OSHA National Emphasis Program (NEP) inspections.
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were obtained. These 18 refineries were operated by eight oil companies. In total, these
eight companies had gross operating profits in 2011 of approximately $150 billion.?

? Data from Market Watch. http://www.marketwatch.com
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SURVEY FINDINGS
1. How the Results Are Reported

A major release of HF from a refinery would be catastrophic. Systems whose failures could
result in catastrophe demand the highest level of safety. Few airline passengers or
government regulators would tolerate airline safety systems that were judged to be somewhat
effective rather than very effective. Likewise, workers, community residents and the natural
environment deserve safety systems for refinery processes that are very effective. This is
especially so when it comes to preventing and responding to potential releases of highly
hazardous chemicals like HF. Many of the questions in this survey asked whether refinery
safety systems were very effective, somewhat effective, somewhat ineffective, or very
ineffective. In these cases, very effective was the standard we used in this report. Therefore,
this report compared safety systems that were judged very effective with all those judged to
be of lower effectiveness. When making these comparisons we use the phrase “less than
very effective.” We also use this standard when we assess other measures such as
confidence and preparedness.

2. HF Alkylation Process Safety Systems: Preparedness to Prevent Disaster

The safety of process operations at refineries is governed by what are known as process
safety systems. These systems must be in place to operate safely in normal and abnormal
conditions and must be able to quickly and effectively mitigate process upsets, leaks, fires
and other emergency conditions. The safety of alkylation units depends on the effectiveness
of individual component systems within the process unit and their functioning as
interdependent parts of an integrated whole. With very large quantities of highly hazardous
materials, these systems need to operate at peak performance. The 23 site survey response
teams rated 32 process safety systems related to HF alkylation units. These assessments of
HF alkylation safety systems are presented in three groups. The first two groups of process
safety systems are aimed at prevention:

A. Effectiveness of safety systems for maintaining the integrity of HF alkylation
processes (nine systems)

B. Effectiveness of safety systems for HF-related processes, storage, and transfer
systems, taken as a whole (11 systems)

These two groups will be discussed in this section. The third group was:
C. Effectiveness of HF emergency mitigation and response systems (12 systems)
This group will be discussed in the later section — Prepared to Respond.

A. Effectiveness of Safety Systems for Maintaining the Integrity of HF Alkylation
Processes

Site survey teams rated the nine systems for maintaining the integrity of HF alkylation
processing as follows:

o For five systems ranked least effective — sewer systems, mechanical integrity of
piping, mechanical integrity of pumps valves, seals and vents; maintenance; and
integrity of instrumentation — 65 percent to 79 percent of site survey teams rated them
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as less than very effective (22 percent to 35 percent very effective). From 26 percent
to 44 percent of sites rated them as ineffective.

e For three process systems — corrosion monitoring, mechanical integrity of
pressurized tanks and vessels, and inspection and testing — approximately half (from
52 percent to 56 percent) site survey teams rated them as less than very effective (39
percent to 48 percent very effective). From 4 percent to 13 percent of sites rated
them as ineffective.

e For the only system that fewer than half of the site survey teams rated less than very
effective was — mechanical integrity of atmospheric tanks — 44 percent rated this
system less than very effective (56 percent very effective). Six percent (6 percent)
rated this system ineffective.

(See Appendix B: Table B2.)

B. Effectiveness of Safety Systems for HF-Related Processes, Storage, and Transfer
Systems, Taken as a Whole

Site survey teams provided overall ratings for a group of 11 safety systems that focused on
process, storage, and transfer systems related to HF alkylation. These ratings follow:

e For three systems ranked least effective — audit programs, maintenance, and health
hazard information and education for site personnel outside of HF alkylation units —
78 percent to 82 percent of site survey teams rated them as less than very effective
(9 percent to 22 percent very effective). From 26 percent to 39 percent were rated
ineffective.

e For six more highly ranked systems — operating manuals and procedures; utility
systems; HF unit pre-start-up safety reviews; process hazard analyses (PHAs); leak
detection and repair, and strictly controlled access to HF alkylation units key to
preventing HF incidents — 57 percent to 69 percent of site survey teams rated them
less than very effective (26 percent to 43 percent very effective). From 9 percent to
35 percent rated them ineffective.?

e For only two of the safety systems — health hazard information and education for
personnel within HF alkylation units, and controlled relief and neutralization systems
— less than half of the site survey teams (35 percent and 44 percent respectively)
rated them as less than very effective (65 percent to 52 percent very effective
respectively).

(See Appendix B: Table B3.)

3. HF Alkylation Unit Incidents and Near Misses

One way to assess the safety of alkylation units is to examine HF-related incident and near
miss histories of these processes. The following summarizes site survey team reports of
HF-related incidents and near misses.

e Over three-quarters of site survey teams (18 sites or 78 percent) reported at least one
HF-related incident or near miss in the previous three years. Five sites (22 percent)
reported that they had no HF-related incidents or near misses.

® For one system, controlled access, 4% said they do not have this. We included this 4% in both “less than
very effective” and the “ineffective” groupings.
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e The 18 sites with HF-related events reported a total of 131 incidents or near misses —
115 events related to HF alkylation processing and 16 events related to HF storage or
transfer. This was an average of 7.3 events per site over the three year period, or 2.4
HF-related events per site per year.

Site survey teams provided further details about the most important HF incident or near miss
(usually the one that was most serious or potentially serious). Of the 18 sites with events,
89 percent (16 sites) reported incidents as most important and the other two sites reported
near misses as most important. Nearly all (17 sites or 94 percent) reported that these events
involved alkylation process unit events while 17 percent (3 sites) also involved on-site HF
storage, and 11 percent involved both off-loading and on-site transfer of HF (2 sites). Among
these events, 83 percent involved spills or releases (15 events) and 17 percent involved fires
or explosions (3 events). Site survey teams all reported the events either did or could have
caused injuries to workers on-site. Half (9 sites) indicated that these events could have
caused injuries to people in the community. While none reported fatalities related to these
events, the number of injuries reported ranged from none to 13. In total, 24 workers were
injured. Twenty-two (22) of the injured received first aid and 16 received treatment in
emergency rooms. Six were admitted to hospitals for their injuries.

4. Prepared to Respond

A. Effectiveness of HF Emergency Mitigation and Response Systems

A similar picture of deficiency emerged when examining the third set of process safety
systems that focused on HF emergency mitigation and response related to potential HF
releases. The ratings for these 12 systems follow:

e For the five systems ranked least effective — off-site alarms and notification systems;
utility back-up systems; emergency field drills; safe havens for employees needing
refuge from HF releases, and diking systems to contain spills — 74 percent to
86 percent rated them less than very effective (9 percent to 22 percent very effective).
From 39 percent to 48 percent rated them ineffective or don’t have.?

e For four additional mitigation and response systems — chemical neutralization
systems; fire suppression systems; remotely operated block valves for isolating HF
units, and water curtain and deluge systems — 56 percent to 69 percent of site survey
teams rated them less than very effective (32 percent to 43 percent very effective).
From 8 percent to 28 percent rated them ineffective or don’'t have.”

e Foronly three systems — overall emergency shutdown and isolation systems, on-site
alarms, and emergency rapid transfer systems for HF — less than half (40 percent to
43 percent) rated them less than very effective (52 percent to 57 percent very
effective).

(See Appendix B: Table B4.)

® These include 35 percent don’t have for off-site alarms, 22 percent for safe havens, 17 percent for utility back-up, and 13 percent for
both emergency field drills and for diking. Don’t have responses are included in ineffective and less than very effective ratings.
® These include 23 percent don’t have for chemical neutralization systems, 9 percent don’t have for fire suppression systems,
4 percent don't have for overall emergency shutdown and isolation systems. Don'’t have responses are included in ineffective and
less than very effective ratings.
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An HF release might come about as a result of a fire or explosion. Refinery water supplies
need to be sufficient to simultaneously generate fire-fighting foam, cool overheating vessels
and piping, (possibly in multiple units) and to operate HF water mitigation systems to
suppress HF vapors.

o When asked about adequacy of water supplies for both these purposes, 30 percent
reported that their sites did not have adequate supplies and 17 percent said don’t
know. A slight majority, 52 percent reported that their sites had adequate water
supplies.

B. Emergency Responder Preparedness

Should HF containment systems fail, employees at the site must rapidly perform safe and
orderly shutdown, mitigation and evacuation. Accordingly, the survey asked about necessary
personal protective equipment (PPE) for every employee who might need it in an HF
emergency. Approximately two-thirds of site survey teams (65 percent) reported their sites
were less than very prepared with PPE (35 percent very prepared). More than one in three
sites (39 percent) reported that the refinery was unprepared with PPE.

(See Appendix B: Table B5.)
The survey also assessed overall preparedness of four key groups of workers that would
need to respond if there was an HF release at a refinery:
a) The refinery’s on-site emergency responders
b) Local community’s off-site emergency responders
c) On-site nursing and other medical personnel
d) Local hospitals (or first receivers)

Furthermore, the survey examined this preparedness for three different levels of possible
refinery HF releases:

¢ Releases limited to a work area where fewer than 10 workers may be seriously
exposed

¢ Releases that spread across the whole refinery where dozens of workers may be
seriously exposed

¢ Releases that extend outside the refinery where community members may be
seriously exposed

In combination, these four worker groups and these three distinct levels of potential HF
releases constituted 12 categories of preparedness. These ratings have added importance
when considering that 78 percent of the study refineries reported 131 HF-related incidents or
near misses in the previous 36 months. Further, half the site survey teams that reported on
their sites’ most important incident said the events could have caused injuries to people in the
community.

(See Appendix B: Table B6 for the data described below.) ?

% In reporting of data for each of the work groups, the don't have responses are included in the categories of less than very prepared
and unprepared.
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a) Refinery’s on-site emergency responders

For HF releases limited to a work area, 57 percent reported that on-site
emergency responders were less than very prepared (43 percent very prepared).
More than one in five (22 percent) rated on-site responders unprepared.

For HF releases across the refinery, 79 percent reported that these on-site
responders were less than very prepared (22 percent very prepared). Again,
22 percent rated on-site responders unprepared.

For HF releases into the community, 70 percent rated these responders were less
than very prepared (22 percent very prepared). Nearly half (48 percent) rated them
unprepared.

These data show declining levels of preparedness with the increased scope of HF releases.
The lowest levels of preparedness were reported for potential releases into the community.
This trend of lower levels of preparedness for increasing levels of potential HF releases was
reported for the other three key groups of workers: off-site emergency responders, on-site
nursing and other medical personnel, and local hospitals’ first receivers. These are shown

below.

b) Local community’s off-site emergency responders

c)

For HF releases limited to a work area, 60 percent reported off-site emergency
responders were less than very prepared (17 percent very prepared). Thirty percent
(30 percent) rated them unprepared or don’t have and 22 percent reported don’t
know.

For HF releases across the refinery, 78 percent reported off-site responders were
less than very prepared (9 percent very prepared). Almost half (48 percent) rated
them unprepared or don’t have and 13 percent reported don’t know.

For HF releases into the community, 73 percent reported these off-site responders
were less than very prepared (4 percent very prepared). Approximately half

(51 percent) rated them unprepared or don’t have and 22 percent reported don’t
know.

On-site nursing and other medical personnel

For HF releases limited to a work area, 69 percent reported on-site medical
personnel were less than very prepared (30 percent very prepared). Thirty percent
(30 percent) rated them unprepared or don’'t have.

For HF releases across the refinery, 81 percent reported on-site medical
personnel were less than very prepared (17 percent very prepared). Slightly over
half (51 percent) rated these personnel as unprepared or don’t have.

For HF releases into the community, 78 percent reported on-site medical
personnel were less than very prepared (13 percent very prepared). Over half

(61 percent) rated these personnel unprepared or don’'t have and 9 percent reported
don’t know.
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d) Local hospitals (or first receivers)

o For HF releases limited to a work area, 61 percent reported local hospitals or first
receivers were less than very prepared (26 percent very prepared). About one in
three (31 percent) rated first receivers unprepared and 13 percent said don’t know.

o For HF releases across the refinery, 60 percent reported local hospitals or first
receivers were less than very prepared (17 percent very prepared).
Forty-three percent (43 percent) rated them unprepared and 22 percent said don’t
know.

o For HF releases into the community, 57 percent reported local hospitals or first
receivers were less than very prepared (13 percent very prepared).
Forty-four percent (44 percent) rated them unprepared and 30 percent said don't
know.

5. Emergency Response Training

Prevention and preparedness for HF incidents depend on effective training. To assess
prevention and preparedness training, the survey asked site survey teams how confident they
were that two groups — the site’s hourly work force, and the site’s emergency response (ER)
teams — had received the ER training they needed to respond safely to an HF release. The
survey assessed this confidence for two levels of HF incidents — one in a work area where
fewer than 10 workers may be seriously exposed, and one across the whole plant where
dozens of workers may be seriously exposed. This assessment was limited to the two worker
groups and the two levels of releases about which the site survey team would have
information sufficient to make a judgment. (See Appendix B: Table B7.)

The Hourly Workforce

o For HF releases limited to a work area, 74 percent were less than very confident
that the hourly work force had received training they needed to respond safely to an
HF release (26 percent very confident). Approximately one in four (26 percent) were
not confident that this level of training had been achieved.

o For HF releases across the refinery, 95 percent were less than very confident
(4 percent very confident). Approximately half (52 percent) were not confident.

Site’s Emergency Response Teams

e For HF releases limited to a work area, 79 percent were less than very confident
that the site’s team had received the needed training to respond safely to an HF
release (22 percent very confident). Approximately one in five (18 percent) were not
confident that this level of training had been achieved.

o For HF releases across the refinery, 82 percent were less than very confident
(17 percent very confident) that the site’s ER team had received the needed training.
Approximately one-third (34 percent) were not confident.
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These data continued the trend noted above with diminished levels of confidence in training
when considering an incident affecting the whole refinery as compared to an incident
restricted to a single work area.

Need for More Training Related to HF Releases, Fires or Explosions
Large majorities of the site survey teams reported a need at their sites for additional training in
both HF-related prevention and emergency response.

The Hourly Work Force

o For preventing HF releases or related fires or explosions, 64 percent reported the
hourly work force needed more training.

e Forresponding, 83 percent reported the need for more training.

The Site’s Emergency Response Teams

e For preventing HF releases or related fires or explosions, 78 percent reported a need
for more training.

e For responding, 96 percent reported a need for more training.

(See Appendix B: Table B8.)

6. Staffing

The survey did not ask specific questions about staffing levels. Safe staffing is an issue not
confined to alkylation units, and it will be dealt with in a future report. However, the survey
included an area for comments, and a number of site survey teams wrote that staffing levels
were too low to ensure safe operation and effective emergency response. The following
guote exemplifies these issues:

Staffing in the alkylation unit is lacking to the point where there are not enough
qualified employees to cover the shifts. Training and break-in times have been cutto a
minimum to compensate for a lack of staffing. There are only a few employees in the
unit with more than a year or two [of] experience.
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SUMMARY AND CONCLUSIONS

The potential impact of a large-scale HF release in a heavily populated area is so great that it
may be impossible for any refiner or community to be fully prepared. Even highly effective
systems sometimes fail. It would take multiple failures to trigger a major release, but the
lesson of catastrophic accidents from Bhopal to the Deepwater Horizon is that multiple
failures can occur. Roll the dice enough times and even the most unlikely combinations come
up. The 50 American refineries using HF roll the dice every day.

Yet if the possibility of an HF disaster cannot be eliminated, it can certainly be reduced. The
data presented here show that neither mandatory government regulations nor voluntary
industry guidelines have convinced refiners to implement the highly effective safety systems
demanded by a chemical as lethal as HF. Numerous accidents have breached one or more
lines of defense. The OSHA Process Safety Management Standard is a minimum legal
requirement; refineries handling HF should do much more. But OSHA has found violations of
the standard in almost every refinery it has inspected. The most compelling data come from
the knowledgeable and experienced refinery workers who operate HF alkylation units, or who
would be expected to respond to an emergency. Their overwhelming verdict is that the
current measures preventing and mitigating a major HF release are simply not good enough.

This survey shows:
¢ Inadequate systems to safely operate and maintain HF alkylation, storage and transfer

units, to respond to emergencies and to mitigate releases.

¢ Inadequate preparation, training and drills for on-site and off-site first responders and
first receivers.

¢ Diminishing levels of preparedness for increasingly severe accidents.
o Concern over insufficient staff for safe operation.

The only certain way to eliminate the risk of a catastrophic HF release is to eliminate HF.
Safer alternatives exist, and are described in the first section of this report. Until that can be
done, the safety of existing HF units must be improved.

Recommendations: Seven Steps to Safer Refineries
The USW calls on refining companies using HF to commit to seven steps.

1. Educate Workers and the Public About the Dangers of HF. Work with refinery
workers, their unions, contract workers, first responders and first receivers, hospitals,
municipal, state and federal agencies, and community and environmental groups
regarding the health hazards of hydrofluoric acid including the potential consequences of
minor and major releases both on- and off-site.

2. Investigate and Learn about Safer Alternatives to HF. Work with EPA, Homeland
Security, university researchers, and domestic and foreign companies to learn from sites
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using safer alternative alkylation processes in order to develop the necessary
competencies for transitioning to safer alternatives to HF alkylation.

3. Commit to Ending HF Use. Commit to the goal of replacing all HF-using alkylation
processes with safer alternatives as soon as possible.

4. Pilot Test Alternative Solutions. Each refining company should develop and build a
test pilot alkylation reaction section. These pilot operations should use at least one of the
existing safer alternative methods in at least one of their refineries. Such methods include
solid acid and liquid ionic catalyst processes. They do not include modified HF or sulfuric
acid which, although safer, are not safe enough and which need no pilot studies.

5. Share Lessons to Speed Effective Transition. Share lessons learned from these pilot
operations across the industry with workers, their unions and with surrounding
communities. The entire industry is needed to help move development of these
alternatives forward across U.S. refining.

6. Make Existing Operations Much Safer. Until HF alkylation processes are replaced:

a. Work with workers and their unions and apply all necessary corporate resources to
ensure that all alkylation unit process and mitigation systems are in optimal
working order, regularly inspected and tested, and subjected to rigorous audits
and preventative maintenance.

b. Work with workers, their unions, fire, emergency response, first receivers,
hospitals and community/municipal leaders to engage in an open process for
developing, testing and critiquing prevention, preparedness and response
capabilities including periodic on-site and off-site drills.

c. Atleast annually, appraise all stakeholders both within and outside refineries with
a site-based record of the level of process safety, including significant operational
upsets and loss of primary containment incidents, equipment failures, etc.

d. Transition existing HF units to modified HF until non-HF units come on line.

7. Ensure Staffing to Sufficiently Prevent, Prepare and Respond. As is common
practice in other high hazard industries like the nuclear industry, refineries must staff
processes with people in sufficient numbers and with qualifications, experience and
competencies necessary to ensure optimal safety during all operations including
emergencies.

The government can facilitate the transition to safer processes through rigorous enforcement
and oversight. Several agencies have a role to play. OSHA can enforce its Process Safety
Standard; EPA, its Risk Management Program. HF units could be attractive targets for
terrorists. The Department of Homeland Security lacks the authority to require inherently
safer processes, but it could at least ensure that site security is adequate. The U.S. Chemical
Safety and Hazard Investigation Board could undertake to investigate all HF accidents, even
those with only minor injuries, and could initiate a comprehensive study of HF alkylation.
Some state and local governments have the authority to address plant safety and emergency
response.

No federal agency currently requires industry to consider or adopt inherently safer
technology. EPA probably has the authority to do so under Section 112(r)(1) of the Clean Air
Act, and a growing coalition of environmental groups, unions and former EPA officials has
urged the Agency to act. A similar coalition has lobbied Congress to include a requirement to
consider inherently safer technology in the Chemical Facility Anti-Terrorism Standards
legislation, so far without success.
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Yet it should not take compulsion for the industry to do the right thing. Company profits may
vary, but overall the oil companies are the richest in the history of the world. They maintain
large research operations. An industry that can design and operate equipment to drill five

miles into the earth under more than a mile of seawater can surely design and operate safe
alkylation units. All that is lacking is the will.
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APPENDIX A: BACKGROUND INFORMATION

HF Hazards

HF Toxicity: HF can cause deep tissue burns that may develop over 24 hours, and may
initially go unnoticed. Skin coverage with HF of 25 square inches can be fatal. When HF gets
into the body, it seeks out and reacts with the body’s magnesium and calcium. A chemical
antidote, calcium gluconate, can limit damage to health, but a knowledgeable medic or health
practitioner must administer it as soon as possible after exposure. This may include skin or
respiratory treatments.

HF Exposure Limits: The level of exposure considered immediately dangerous to life and
health (IDLH) is 30 parts of HF to one million parts of air (30 ppm).?* The National Institute for
Occupational Safety and Health (NIOSH) sets Recommended Exposure Limits (RELs) and
the Occupational Safety and Health Administration (OSHA) sets Permissible Exposure Limits
(PELs). The NIOSH REL of 3 ppm (2.5 mg/m?®) averaged over eight hours is the same as the
OSHA PEL. NIOSH also recommends a ceiling exposure of 6 ppm (5 mg/m3) averaged over
15 minutes.

HF Process Controls and Modifications

HF Mitigation Systems: Water sprays may provide partial removal of HF from a vapor cloud
release (25 percent to 90 percent found in controlled studies);® however, efficiencies in actual
release conditions cannot be expected to equal those in controlled experiments.?® %" 28 |n
addition, a release of HF at a high elevation may not be detected by sensors at or near ground
level. Water supplies required for these systems can also be problematic. During an HF
release at the CITGO, Corpus Christi, Texas, refinery in 2009, the water spray system failed
to work properly. Besides requiring huge volumes of water, often times a failure in a refinery
processing unit involves multiple events such as a fire or explosion concurrent with a release.
These events can disable water delivery systems either with a pumping failure due to loss of
electricity or steam or damage to pipes or hydrants. In addition, these water spray systems
do not function until activated and delays between releases and activation may allow large
quantities of HF to be released without mitigation.” The 1998 Congressional Report®® said
this about water spray systems:

Several facilities are concerned that the mitigation systems pose unworkable design
requirements, do not add significantly to the protection of the public, and that the
systems have the potential to cause more harm than good. (p. 105)

De-inventory systems are used to remove and neutralize HF and hydrocarbons as quickly as
possible following commencement of a release, typically into a large dump tank. These
systems do not control or slow the rate of release, but attempt to remove, by transfer, the
large volumes that are the source of the release. Further limitations include time to activation

® There was a series of HF and water spray tests conducted at the Nevada Test Site in 1986 (the Goldfish
Test series) and another series in 1988 conducted in a flow chamber (the Hawk Test series).

® AP| 751 states, “Early detection is critical in implementing mitigation measures for an HF alkylation unit,”
though it cannot be guaranteed.
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following leak identification, maintenance and reliability issues, and potential failures of the
de-inventory systems concurrent with failures that led to the release.

Modeling and related calculations have shown the limited potential of these three safety
systems to prevent a release of HF (with or without hydrocarbons) from traveling long
distances at high concentrations.?

Major Oil Industry Incidents

The following brief descriptions of oil industry incidents are those that have occurred in the last 10
years that demonstrate the catastrophic consequences of failed prevention and response
systems.

Deep Water Horizon (Macondo): As is well-known around the world, the explosions on
the Deep Water Horizon on April 20, 2010, began with 126 platform workers, a refining
company, an entire industry, and the U.S. government unprepared for an explosion that
was to kill 11 workers and dump millions of gallons of crude oil into the Gulf of Mexico.
According to the Presidential Commission that studied the disaster, events on the rig
could be “traced to a series of identifiable mistakes ... that reveal such systematic failures
in risk management that they place in doubt the safety culture of the entire industry.”° (p.
vii) Further, Commissioners determined that the disaster, involved “risks for which neither
industry nor government has been adequately prepared, but for which they can and must
be prepared in the future.” (p. vii)

While the Deep Water Horizon event has been termed a “one off” event, something that
does not have the likelihood to happen again, since April 20, 2010, Chevron has had a
leak of similar characteristics off the coast of Brazil potentially releasing up to 3,000
barrels per day.? Chevron also had a rig burn off the coast of Nigeria for several weeks.”
ConocoPhillips had a well failure in China, polluting over 6,200 square kilometers.®© The
website, http://home.versatel.nl/the_sims/rig/index.htm, provides a listing of rig explosions
and fires that portrays these oil company events as occurring with an alarming regularity
prior to and following the Macondo blowout.

Tesoro Anacortes, Wash., Refinery: On April 2, 2010, an explosion at a Tesoro refinery
killed seven workers and caused the refinery to shut down operations for six months and
uncovered other deficiencies in the mechanical integrity of equipment. The director of the
Washington State Department of Labor and Industry (state OSHA) stated that, “The
bottom line is this incident, the explosion and these deaths were preventable.” The state
OSHA fined Tesoro $2.39 million for violation of standards.*'

BP Texas City: On March 23, 2005, a fiery blast at the BP refinery in Texas City, Texas
killed 15 workers, injured 180 others and caused major alarm in the community.
According to the U.S. Chemical Safety and Hazard Investigation Board (CSB), the agency
charged with investigating and making recommendations for safer operation of facilities
using highly hazardous chemicals, the incident led to financial losses exceeding $1.5
billion.”® (p. 17) The incident resulted in over 300 citations for OSHA violations resulting
in a record fine of $21 million.*®

Self-reported Fires, Multiple Locations: The USW has tracked industry self-reported
fires and collected data from local union reports for the last several years. The refining

? http://www.alternet.org/rss/breaking_news/734330/chevron_under_fire_over_size_of_brazil_oil_spill/ (Last accessed March 12,

2013)

e http://www.spill-international.com/news/id731-Rig_Blowout_and_Fire_in_Offshore_Nigeria.html (Last accessed March 12, 2013)
¢ http://www.china.org.cn/business/2012-01/25/content_24479642.htm (Last accessed March 12, 2013)
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industry self-reported 41 fires in 2008, 45 fires in 2009, 53 fires in 2010, 47 fires in 2011,
and 41 in 2012. The number of local union reported fires are substantially higher as often
the industry only reports what is required by law or what can be seen outside the fence
line. There are numerous smaller fires that have caused lesser amounts of damage, but
which carry the potential to have been much more serious.

HF Alkylation Unit Incidents

The following are brief descriptions of U.S. refinery incidents involving hydrofluoric acid.

CITGO Corpus Christi, Texas: On March 5, 2012, an HF release reported as between
300 and 500 pounds took place at a flange that has had leaks reported back as far as
September of 2011. The line had been temporarily repaired with clamps on several
occasions while CITGO continued to operate.

Marathon Canton, Ohio: On February 28, 2011, equipment failure caused this refinery

to leak what the company estimated to be 145 pounds of hydrofluoric acid. Workers were
evacuated and one worker was hospitalized. According to FireDirect, “Over the last five

years, the Ohio refinery has been cited more often than all but three other refineries using
HF for failing to manage hazardous processes.”*

CITGO Corpus Christi, Texas: On July 19, 2009, an explosion and fire in the alkylation
unit at the CITGO refinery severely injured one worker and burned for two days. Originally
CITGO estimated a release of 30 pounds based on ground-level on-site monitoring.
According to the CSB, within hours 42,000 pounds of HF was released and the water
spray system designed to mitigate or “knock down” the HF vapors was depleted. The
refinery had to switch to a supplemental saltwater system from the nearby channel, but
transfer piping ruptured and pumps failed. According to the CSB investigation, about

10 percent of the estimated 42,000 pounds of HF released traveled beyond the refinery
fence line. Fortunately, due to weather conditions, the plume went into an unpopulated
channel. The CSB called for third party safety auditors to examine CITGO’s HF alkylation
units at its Texas and lllinois refineries.>*

Sunoco (Delta) Philadelphia, Pa.: On March 11, 2009, a release of HF sent 13 contract
workers to area hospitals because of exposure to a 22 pound release. Four Philadelphia
area hazmat crews responded to the incident. OSHA cited the company for four "serious"
violations related to the incident.

Fire at Giant Industries Refinery, New Mexico: On April 8, 2004, maintenance workers
set out to remove a defective pump in a hydrofluoric acid (HF) alkylation unit at the Ciniza
oil refinery in Jamestown, N.M. A shut-off valve was in the open position and a release of
flammable gasoline components caught fire. Six employees were injured. Four of these
received burns requiring hospitalization. The incident resulted in the evacuation of
non-essential employees as well as customers of a nearby commercial enterprise.

Marathon Texas City, Texas: On October 30, 1987 Marathon in Texas City, Texas,
experienced the most potentially dangerous refinery release of HF vapors in U.S. history.
A 50-square block area of the community around the refinery was evacuated and over 900
people received medical treatment for injuries. Wind direction prevented the incident from
being much more disastrous.
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Technical Assessment Guide (TAG) 061: Staffing Levels and Task
Organisation®

In its TAG 061, the United Kingdom'’s Health and Safety Executive defines the Minimum Staff
Complement as, “The number of qualified workers who must be present at all times to ensure
safe operation of the nuclear facility and to ensure adequate emergency response capability.”
The TAG requires demonstration of adequate staffing for the licensee “to remain in control of
activities that could impact on nuclear safety under all foreseeable circumstances throughout
the life cycle of the facility” (p. 2). This means, “The licensee shall make and implement
adequate arrangements for dealing with any accident or emergency arising on the site and
their effects.” (p. 3) As part of its Safety Assessment Principles the TAG states, “An
organisation needs adequate human resources, which means having the necessary
competences and knowledge in such numbers so as to maintain the capability to manage
safety at all times, including during steady state conditions, periods of change and emergency
situations.” (p. 4) Further, concerning workload, the TAG states, “The workload of personnel
required to fulfill safety-related actions should be analyzed and demonstrated to be
reasonably achievable,” and address the most resource intensive conditions feasible.
Finally, the TAG calls for formal staffing assessments for roles with high potential impact, for
staffing plans and implementation to be detailed and auditable, and for staffing adequacy to
be demonstrated through operating experience and emergency exercises.
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APPENDIX B: TABLES OF FINDINGS DATA

Table B1. Type of role/experience on site survey response teams

brigade, etc.) (n=23; 27% missing)

Role in Refinery Work or Local Union Percent
Officers and/or Executive Board members (n=23; 17% missing) 95%
Health and Safety Committee members, Health and Safety Reps., TOP 100%
Reps., and/or worker-trainers (n=23; 22% missing) °
Operators who work on alkylation unit(s) (n=23; 4% missing) 95%
Maintenance workers who work on alkylation unit(s) (n=23; 35% missing) 73%
Members who have served on a PHA team for alkylation unit(s) (n=23; N
I 63%
30% missing)
Members who are on a refinery emergency response team (HAZMAT, fire 88%




Table B2. Effectiveness of safety systems for maintaining the integrity of HF

alkylation processes

Systems for HF Alkylation Very Somewhat | Somewhat Very Don't | Don't
Processing effective effective ineffective | ineffective | Have | Know
35% 22% 22% 0%
=22 00O,
ﬁ?;ien’gs)ysmms (n=23; 0% 22% ° 44% Ineffective 0%
79% less than very effective
..... o 2% | 0% | o%
xigg?gf,/coar:]:;‘;fn%’)'ty of piping 229% ° 26% Ineffective 0%
78% less than very effective
Mechanical integrity of pumps, 399 30% ‘ 0% ‘ 0%
valves, seals, vents, etc. (n=23; 30% 30% Ineffective 0%
0% missing) 69% less than very effective
Maintenance (for example, 399 22% ‘ 9% ‘ 0%
preventative, repair) (n=23; 0% 30% 31% Ineffective 0%
missing) 70% less than very effective
o _ 299, 6% | 0% | 0%
:ﬂi‘;%f‘g{,zgng;;;“e"tat'°" 35% ° 26% Ineffective 0%
65% less than very effective
520, % | 0% | 0%
. o —5a. (0
gci)sgi?]zl)on monitoring (n=23; 0% 39% o 4% Ineffective 4%
56% less than very effective
Mechanical integrity of 50% 5% ‘ 0% ‘ 0%
pressured tanks, vessels (n=23; 45% 5% Ineffective 0%
4% missing) 55% less than very effective
- 13% | 0% | 0%
. . —92. 0
L’q‘iss':ﬁ]‘g)'“ and testing (n=23;0%| ;g9 ° 13% Ineffective 0%
52% less than very effective
Mechanical integrity of 38% 6% ‘ 0% ’
atmospheric tanks, vessels* 56% 6% Ineffective 0%

(n=16; 9% missing)

44% less than very effective

*Only sites with “atmospheric tanks, vessels” are included; 22% said they don’t have atmospheric tanks, vessels.
Note: Percents may not add up to 100% due to rounding
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Table B3. Effectiveness of safety systems for HF-related processes, storage, and
transfer systems, taken as a whole

Processes, Storage and Very Somewhat | Somewhat Very Don't | Don't
erav':]s:ﬁ: Systems, Taken as effective effective | ineffective | ineffective | Have | Know
) o 13% 17% 0%
Audit programs (n=23; 0% 9% 52% 30% Ineffective 9%
missin =
9 82% less than very effective
Health hazard information and 439 30% | 9% | 0%
education for non-HF 17% ° 39% Ineffective 0%
alkylation personnel (n=23;
0% missing) 82% less than very effective
Maint tive and 520, 7% | 9% | 0%
aintenance (preventative and | 5, ° 26% Ineffective 0%
repair) (n=23; 0% missing) .
78% less than very effective
Operating manuals and 48% 17% | 4% | 0%
procedures (n=23; 0% 26% 21% Ineffective 4%
missing) 69% less than very effective
- 03 0 500, 4% | 9% | 0%
Utility systems (n=23; 0% 35% ° 13% Ineffective 0%
missing) ;
65% less than very effective
Alkylation pre-start-up safety 35% S57% 0% gty‘ Ineffgeo(/:ot' 5 | 0% 0%
reviews (n=23; 0% missing) ° 0= Al °
66% less than very effective
P h d lysis (PHA 43% 15% ‘ 4% | %
rfceés o azard analysis ( ) 39% ° 26% Ineffective/Don’t have 0%
(n=23; 0% missing) :
69% less than very effective
Leak detecti d i 48% 9% ‘ 4% | 0%
eak detection and repair o o 5 : o
(n=23; 0% missing) 39% 13% Ineffective 0%
61% less than very effective
Strictly controlled access to 229, 9% ‘ 22% | 4%
alkylation units (n=23; 0% 43% 35% Ineffective/Don’t have 0%
missing) 57% less than very effective
Controlled relief and 35% 0% | 9% | 0%
neutralization systems (n=23; 52% 9% Ineffective 4%
0% missing) 44% less than very effective
Health hazard information and 229, 4% ‘ 9% | 0%
education for HF unit workers 65% 13% Ineffective 0%

(n=23; 0% missing)

35% less than very effective

Note: Percents may not add up to 100% due to rounding
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Table B4. Effectiveness of HF emergency mitigation and response systems

Very Somewhat | Somewhat Very Don't Don't
Emergency SyStem effective effective ineffective | ineffective Have Know
Alarms and notification 35% 9% 4% 35%
systems — off-site (n=23; 0% 9% 48% |neffective/Don’t have 9%
missing) 83% Less than very effective
__ . 13% | 17% | 17%
Utility back-up systems 13% 39% 47% Ineffective/Don’t have 0%
(n=23; 0% missing) —
86% Less than very effective
Site's emergency field drills 309 4% | 26% | 13%
in preparing for an HF release 17% ° 43% Ineffective/Don’t have 9%
up to and including a worst-case -
(n=23; 0% missing) 73% Less than very effective
. 309 9% |  13% | 22%
rrsm‘izfs(iang?‘v ens (n=23; 0% 22% ° 44% Ineffective/Don’t have 4%
74% Less than very effective
30% 13% |  13% | 13%
Diking (n=23; 0% missing) 22% 39% Ineffective/Don’t have 0%
78% Less than very effective
c 19, 0% | 5% | 23%
hemical neutralization o o o : ; o
(n=23; 4% missing) 32% 28% Ineffective/Don’t have 0%
69% Less than very effective
_ _ . 250 17% | 0% | 9%
rl;lrs e3|sn t;r;pressmn (n=23; 0% 39% ° 26% Ineffective/Don’t have 0%
61% Less than very effective
Remotely operated block 52% 4% | 4% ‘ 0%
valves for unit isolation 39% 8% Ineffective 0%
(n=23; 0% missing) 60% Less than very effective
" 29 13% | 4% | 0%
ater mitigation, curtain o o G : o
Ideluge (n=23; 0% missing) 43% 17 [TEEENE 0%
56% Less than very effective
Overall emergency shutdown 35% 4% | 4% ‘ 0%
and isolation systems (n=23; 52% 8% Ineffective 4%
0% missing) 43% Less than very effective
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Table B4. Effectiveness of HF emergency mitigation and response systems

Very Somewhat | Somewhat Very Don't Don't
Emergency SyStem effective effective ineffective | ineffective Have Know
Alarms and notification 30% 9% 4% ‘ 0%
systems -- on-site (n=23; 0% 57% 13% Ineffective 0%
missing) 43% Less than very effective
Emergency dump 17% 0% | 4% ‘ 9%
(catalyst/HF rapid transfer 57% 13% Ineffective/Don’t have 13%

systems) (n=23; 0% missing)

40% Less than very effective

Note: Percents may not add up to 100% due to rounding

B-5




Table B5. How prepared is the site regarding emergency personal protective

equipment (PPE).

Very Somewhat | Somewhat Very Don't | Don't
prepared prepared unprepared | unprepared Have Know
o) 0, 0,
PPE for every site employee who 26% 17% 22% 0%
may need it in an HF-related 35% 39% Unprepared 0%

emergency (n=23; 0% missing)

65% less than very effective

Note: Percents may not add up to 100% due to rounding




Table B6. How prepared is each group to respond to an HF release. (Scope

listed)
G Very Somewhat | Somewhat Very Don't Don't
roup prepared prepared | unprepared | unprepared | Have Know
In a work area (where fewer than 10 workers may be seriously exposed)
0, 0, 0,
Local (off-site) emergency 30% 9% 17% 4%
responders (n=23; 0% 17% 30% Unprepared/Don’t have 22%
missing) 60% less than very prepared
309% 22% 9% 0%
. _0a. 0 A
r';]‘i’sc:i‘:]g)"s'c"ta's (n=23; 0% 26% 31% Unprepared 13%
61% less than very prepared
Site’s nursing and other 39% 13% 13% 4%
medical personnel (n=23; 0% | 30% 30% Unprepared/Don’t have 0%
missing) 69% less than very prepared
0, o] 0,
Site’s emergency response 35% 13% 9% 0%
team, hazmat team, or fire 43% 22% Unprepared 0%

brigade (n=23; 0% missing)

57% less than very prepared

Across the whole plant site (where dozens of workers may be seriously exposed)

Local (off-site) emergency 30% 22% 22% 4%
responders (n=23; 0% 9% 48% Unprepared/Don’t have 13%
missing) 78% less than very prepared
30% 13% 0%
Local hospitals (n=23; 0% 17% - j -
. ' 17% 43% Unprepared 22%
missing)
60% less than very prepared
Site’s nursing and other 30% 30% 17% 4%
medical personnel (n=23; 0% 17% 51% Unprepared/Don’t have 0%
missing) 80% less than very prepared
Site’s emergency response 57% 9% 13% 0% 0%
team, hazmat team, or fire 22% 22% Unprepared

brigade (n=23; 0% missing)

79% less than very prepared
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Table B6. How prepared is each group to respond to an HF release. (Scope

listed)

Group

Very
prepared

Somewhat
prepared

Don't
Have

Somewhat
unprepared

Very
unprepared

Don't
Know

In the community (where dozens of workers and community members may be seriously

exposed)

Local (off-site) emergency

22%

17% |  30% | 4%

responders (n=23; 0% 4% 51% Unprepared/Don’t have 22%
missing) 73% less than very prepared
o o o

Local hospitals (n=23; 0% o 13% 22% 5 | 22% _|__0% o
missing) 13% 44% Unprepared 30%

57% less than very prepared
Site’s nursing and other 17% 22% ‘ 35% ‘ 4%
medical personnel (n=23; 13% 61% Unprepared/Don’t have 9%
0% missing) 78% less than very prepared
Site’s emergency response 200, 22% ‘ 26% ‘ 0%
team, hazmat team, or fire 22% 48% Unprepared 9%

brigade (n=23; 0% missing)

70% less than very prepared

Note: Percents may not add up to 100% due to rounding
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Table B7. Confidence that the groups have received the training they need

to respond safely to an HF release.

Very Somewhat Some\:/hat Very not
fident confident no confident
con confident
In a work area (where fewer than 10 workers may be seriously exposed)
17% | 9%

Hourly workforce (n=23; 0%

48%

. 26% 26% Not confident
missing)
74% Less than very confident
Site's emergency response 0 9% ‘ 9%
! 61% :
team, hazmat team, or fire 22% 18% Not confident

brigade (n=23; 0% missing) 79% Less than very confident

Across the whole plant site (where dozens of workers may be seriously exposed)

Hourly workforce (n=23; 0% 43% 30% ‘ 22%
missing) 4% 52% Not confident
95% Less than very confident
Site's emergency response o 17% \ 17%
team, hazmat team, or fire 17% 48% 34% Not confident

brigade (n=23; 0% missing)

82% Less than very confident

Note: Percents may not add up to 100% due to rounding

Table B8. Need for additional training in HF hazard prevention

‘ Yes | No

Hourly workforce
Responding to HF releases or related fires or explosions (possibly involving 83% | 17%
other hazardous chemicals) (n=23; 0% missing) ° °
Preventing HF releases or related fires or explosions (possibly involving other o o

: =99 40/ micai 64% | 36%
hazardous chemicals) (n=22; 4% missing)
Emergency response team, hazmat team, or fire brigade
Responding to HF releases or related fires or explosions (possibly involving 96% 49,
other hazardous chemicals) (n=23; 0% missing) ° °
Preventing HF releases or related fires or explosions (possibly involving other o o

. . O/ s 78% | 22%
hazardous chemicals) (n=23; 0% missing)

Note: Percents may not add up to 100% due to rounding

B-9




Appendix C:

HF Using Refineries and At Risk
Locations and Populations

Table C1. HF-using Refiners and Locations and Size of Populations at Risk*

Table C1. HF-using Refineries in Metropolitan Areas (Over 500,000 at risk)

C-1



Table C1.” 50 HF-using Refiners and Locations and Size of Populations at Risk

N°'.°f HF Number of persons at risk
Refineries
Oil Company Refinery Locations Workers
Total usw Represented Community¢
by USW
Wilmington, CA; Ardmore, OK; Paulsboro,
Valero 8 2 NJ, Memphls, TN (USW); Port Arthur, X (Usw); 583 5,575,700

Texas City, TX; Corpus Christi, TX;
Three Rivers, TX

Robinson, IL; Catlettsburg, KY usw);
Marathon 6 3 Garyville, LA; St. Paul Park, MN; 779 4,448,700
Canton, OH (USW) 5 Texas Clty, ™ (USW)

Belle Chasse, LA wusw); Billings, MT wsw;

ConocoPhillips™ 7 5 Ponca City, OK wsw); Trainer, PA ysw); 1,069 3,655,800
Borger, TX; Sweeny, TX; Ferndale, WA ysw)
CITGO 2 2 Lemont, IL ysw); Corpus Christi, TX wusw) 422 3,320,000
ExxonMobil 4 3 g?g%‘gﬁecﬁ A“?J!W;fgﬁf?ﬁé‘gcﬂ%' '(-U?SW) 750 2,414,600
Sunoco'" 1 1 Philadelphia, PA wusw) 611 1,308,400
Murphy't 2 1 Meraux, LA ysw); Superior WI 168 1,236,000
ChevronTexaco 1 1 Salt Lake City, UT wsw) 115 1,100,000
Houston Refining 1 1 Pasadena, TX usw) 476 650,000
BP 1 1 Texas City, TX wsw) 896 550,000

Placid Refining Co. LLC-Port
Allen Refinery

Flying J 1 1 North Salt Lake, UT usw) 95 376,000

Flint Hills Resources, LP-CC
West Refinery

1 0 Port Allen, LA i 440,200

1 0 Corpus Christi, TX; ” 349,900
El Dorado, KS ysw); Woods Cross, UT wsw);

Holly/Frontier 3 3 Cheyenne, WY wsw) 465 308,100
CHS Laurel Refinery 1 1 Laurel, MT usw) 163 85,000
(Rt‘oqn.acher Oill Montana 1 1 Great Falls, MT usw) 48 69,000
efining Co. Inc.

Tesoro 1 1 Mandan, ND ysw) 132 68,000
Coffeyville Resources (CVR 1 0 Coffeyville, KS 1t 40.700
Energy) ’

Wynnewood Refining Company 1 0 Wynnewood, OK & 40,000
Alon 1 0 Big Spring, TX i 38,000
Navajo Refining Company 1 0 Artesia, NM i 16,000
National Cooperative 1 1 McPherson, KS ysw) 132 20,100
Countrymark Co-op LLP 1 0 Mt. Vernon, IN i 8,000
Gallup Refinery 1 0 Jamestown, NM it 4,800
Wyoming Refining Company 1 0 Newcastle, WY i 3,100
Totals 50 28 6,904 26,126,100

*Data is in part from the Center for Public Integrity. **Ranked by number of community members at risk. ysw indicates workers at the
site are represented by USW. T Additional thousands of others non-represented employees are at risk. ¥ Reported by refining
companies to EPA. ** Not USW, not available. ™ Since data was collected the Conoco refinery in Trainer, PA was purchased by
Delta Airlines and will be operated by a subsidiary, Monroe Energy; the Sonoco refinery has come under the ownership of
Philadelphia Energy Solutions, a joint venture of the Carlyle Group and Sunoco; Calumet Lubricants purchased the Murphy QOil,
Superior, WI refinery; and Valero Energy Corporation purchased the Murphy Oil, Meraux, LA refinery.
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Table C2." HF-using Refineries in Metropolitan Areas (Over 500,000 at risk)’

No of
City/Area :Z:‘:::I:: Refinery Locations :]Zr:]?:r';'z Refining Companies
risk’
Philadelohiat 3 Paulsboro, NJ; Philadelphia, PA usw); 6878400 valero, Sunoco,™
P Trainer, PA wusw) DR Conoco'
Chicago 2 Channahon, IL; Lemont, IL wsw) 4,075,900 Exxon, CITGO
Belle Chasse usw), LA; Chalmette, LA; Conoco, Exxon, Marathon,
New Orleans 4 Garyville, LA; Meraux, LA wsw) 3,346200  pyrphytt
Texas Cit 4 Texas City, TX usw); Pasadena, TX 2280 000 Crown, BP, Marathon,
y (UsSw) ’ ’ Valero
Minneapolis 1 St. Paul Park 2,200,000 Marathon
Salt Lake City, UT wusw);
Salt Lake 5 North Sal s> Chevron, Flying J,
City ort alt Lake, uT (USW); 1,692,300 HoIIy/Frontier
Woods Cross, UT usw)
Canton, OH 1 Canton, OH usw) 940,000 Marathon
Memphis 1 Memphis, TN usw) 792,000 Valero
Totals 19 22,204,800

*Data is in part from the Center for Public Integrity. **Ranked by number of community members at risk. TReported by Refining
Companies to EPA. ™ Since data was collected the Conoco refinery in Trainer, PA was purchased by Delta Airlines and will be
operated by a subsidiary, Monroe Energy; the Sonoco refinery has come under the ownership of Philadelphia Energy Solutions, a
joint venture of the Carlyle Group and Sunoco; and Valero Energy Corporation purchased the Murphy Oil, Meraux, LA refinery.
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CONSULTATION UNDER THE TOWN AND COUNTRY PLANNING
(DEVELOPMENT MANAGEMENT PROCEDURE ENGLAND) ORDER 2010

Applicant: UK Oil and Gas Investments PLC
Planning Application Reference: SDNP/16/04679/CM
Proposal: Appraisal and production of oil incorporating the drilling of one side

track well from the existing well (for appraisal), three new
hydrocarbon wells and one water injection well, and to allow the
production of hydrocarbons from all four wells for a 20 year period.
Location: Markwell's Wood-I Well Site South Holt Farm Dean Lane End
Forestside Rowlands Castle West Sussex
Grid Ref: Eastings: 475857, Northings: 113323

This proposal is within the South Downs National Park.

http://planningpublicaccess.southdowns.gov.uk/online-
applications/applicationDetails.do?activeTab=summary&keyVal=ODSXVOTUO2R00

Portsmouth Water Response

Thank you for consulting Portsmouth Water on this planning application for the continued
development of the oil and gas site at Markwell’s Wood.

Based on the groundwater sensitivity and the nature of the proposed works, Portsmouth Water
would object to this application until the Groundwater Risk Assessment and Environmental
Statement (Section 9.0 - Ground Condition & Groundwater) are revised to include the information
below, at which point the company will review its position.

Portsmouth Water is concerned that the application in its current format does not identify all
potentially significant effects that the proposed works may have on groundwater or, how adverse
effects will be mitigated.

No site specific data is incorporated in the risk assessment and there have been limited attempts
to present the catchment dynamics within the Source Protection Zone 2 of the Havant and
Bedhampton Springs. If the Havant and Bedhampton Springs public water supply source is
impacted as a result of this application there would be significant effects on the population of the
City of Portsmouth and surrounding area.

Overview
Our review of the application focused on the Groundwater Risk Assessment prepared by Hydrock as
Appendix 9 of the Environmental Statement?.

1 Proposed Markwells Wood Development Groundwater Risk Assessment, Hydrock, Ref: 6/161482/001, September 2016.
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Portsmouth Water would welcome ongoing consultation with the applicant to ensure a detailed
understanding of the catchment is achieved. We have the following comments in relation to the
Groundwater Risk Assessment and Environmental Statement, Section 9.0 - Ground Condition &
Groundwater:

Monitoring data has not been used to prepare the groundwater report. This results in a primarily
literature-based risk assessment without the benefit of site specific data. We would request that site
specific data, including groundwater elevations and water quality results, are included in the
groundwater risk assessment to enable a thorough understanding of the potential risks.

Portsmouth Water understand that groundwater monitoring would form part of an Environmental
Permit should this development gain the appropriate permissions however, it is important to
understand the baseline conditions and, in particular, the catchment dynamics. Without site specific
monitoring data, potential risks cannot be understood fully. The information presented in the report,
whilst useful, is dated and more recent/relevant groundwater elevation records should be used in
forming the conceptual model.

The methodology of the extended well test should be clearly described along with details of how
return-water will be managed, stored and treated prior to going off site.

The risk assessment does not mention that the site is located in a Source Protection Zone 2 (SPZ2)
for the Havant and Bedhampton Springs public water supply source. SPZs are theoretical catchments
that predict travel times of groundwater from the catchment to the source. A SPZ2 estimates that
groundwater within the zone would take a maximum of 400 days to reach the drinking water source.
There are known solution features (for example sink holes) in the chalk located south of the site
making it a particularly sensitive location in terms of pollution risk and disturbance of the
groundwater regime. Solution features in this catchment can provide very rapid transmission
pathways (in some cases within hours) between water/pollution entering the features and the
springs.

The presence of the SPZ2 must be referenced in the report including a section describing and
assessing the potential implications of this zone.

The Conceptual Site Model (CSM) does not contain enough detail for the site or catchment to be
assessed and we would wish to see additional sources, pathways and receptors considered. The CSM
needs to demonstrate an understanding of potential contaminant fate and transport in the
catchment. This should reflect the following scenarios and include the likely travel times and
resulting concentrations in the event of:

e Catastrophic loss of crude oil from a road traffic accident;

® |oss of crude oil via liner integrity failure — various volumes and depths; and

® |oss at surface of contaminated produced water or crude oil combined with containment
failure.

The report and Figure 1 refers to the Lambeth Group as the Reading Clay. This is misleading as the
Lambeth Group consists of a range of deposits including sands, gravels, silts and clays. It is important
to identify the Lambeth Group as a Secondary A Aquifer and not Unproductive Strata (Clay) when
presenting the conceptual understanding of the catchment and the sources in it.
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Groundwater Risk Assessment

For ease of reference the following comments relate specifically to the headings reported in the
Groundwater Risk Assessment.

3.7.2 Groundwater Levels and Flow

The report makes reference to the site being located away from the groundwater flow paths
identified by Day (1964). The Markwell’s Wood site is located in a dry valley connected to another
dry valley that runs from Finchdean to Rowlands Castle, within which the Havant Lavant stream
emerges during high groundwater conditions. This is one of the theorized flows paths identified by
Day (1964) and therefore should be included in the risk assessment.

4.2 Note on Site Preparation

Both the site and drainage ditches are lined to the point where water discharges off site via a Class 2
Separator. The details of the Class 2 Separator and means of discharge need clarifying. Class 2
Separators typically remove hydrocarbons down to concentrations of 100mg/L therefore some
hydrocarbon will be present in the discharge that is going off site. Further information relating to
this is required and detailed drawings should be incorporated into the Groundwater Risk Assessment
Report.

Please provide details on the HDPE liner and how, when drilling the additional wells, the liner will be
penetrated and sealed. This liner is a key mitigation tool and therefore a detailed specification and
method statement should be provided.

4.3.5 Mud Programme
Full details of the mud chemistry should be made available to show that all substances in use are non-
hazardous.

4.3.6 Circulation Losses

It is noted that circulation losses occurred at 131m and 231m in the Upper Chalk during the drilling
of MW-1 in 2010 and that no adverse consequences were reported. It is unclear if there was any
monitoring in situ or requisite surveillance during the drilling to understand any potential impacts on
the aquifer as drilling progressed. If so this should be referenced and presented in the Groundwater
Risk Assessment Report.

There are no design details of the three additional wells, once these become available Portsmouth
Water would wish to have the opportunity to comment. Once the details are available we would
also like to understand the anticipated water quality of recovered water to be reinjected and the
design and methodology of doing so.

4.5.1 Drilling Works

The three additional production wells plus one injection well are proposed to have 133/s” steel
casing installed to 100m below ground level. The toe of the casing will be installed in the top 50m of
saturated Chalk based on a groundwater level of 55mAQD. The top 50m of saturated Chalk is
considered to be the most transmissive and therefore we would wish to see the initial casing of
133/s” diameter progressed as far as feasibly possible below this level to provide protection to the
most transmissive zones.

4.7 Well Abandonment

Prior to a decision being made on the scheme Portsmouth Water would request the design of the
well abandonment scheme be provided and approved, in particular, the details of where plugs are
proposed, what horizons they will target and how many are anticipated.
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4.7.4 Material Durability

All casings and tubing should be tested to the appropriate API Series 5 (tubular goods) standards or
specifications and be appropriate to the pressures and conditions under which they are to be
deployed.

Portsmouth Water would encourage pressure testing in situ to understand the competence of each
well as part of the monitoring schedule. This should be discussed in the mitigation section in the
report.

5.0 Conceptual Risk Model

The conceptual risk model should include sources of formation water and the potential for bridging
of aquifers during and after completion of the drilling works. This should form part of the risk
assessment.

The likelihood of increased turbidity during drilling and operations should also be assessed in the
report. It currently states that no known turbidity effects were noted during the drilling of MW-1
however it is not clear if this was monitored at that time.

An additional potential source of pollution is the overturning of lorries/tankers. We are concerned
about the subsequent spillage of significant volumes of crude oil or contaminated process water.
This risk has a high likelihood given the narrow, winding roads and drainage ditches associated the
site; the frequency of such accidents we experience across our area of supply; and the presence of
solution features potentially providing very rapid transmission pathways between the
accident/pollution incident and Havant and Bedhampton Springs public water supply source.
Therefore, the route away from the site should be developed so that it uses the lowest risk roads as
practically possible, ideally avoiding groundwater source catchments. An assessment of the potential
linkages should be included in the SPR model.

6.0 Risk Assessment and Mitigation

The risk assessment in the report is not clear as the linkages do not correspond with the sources,
pathways and receptors defined in Section 5.0. We would request that turbidity and bridging of
geological formations and groundwater horizons are also included in the assessment.

Further details of the casing being installed in the Chalk should be provided along with the rationale
for the installation depths.

6.3 Off-Site Migration of Contaminated Runoff

Detailed drawings showing drainage and the design and placement of the Class 2 Separator should
be incorporated in the Groundwater Risk Assessment Report. We cannot assess the risk without this
information.

6.6.3 Production Phase

The volume and design details of the proposed tanks should be included in this section. Details of
the construction and pollution prevention measures incorporated are required to assess their
suitability. We cannot assess the risk without this information.

7.0 Conclusion

It is not known what provision for storage on site is proposed in the event of storm events and how
the off-site discharge (potentially containing hydrocarbons) will be managed. We would ask that
details of these are provided as part of the Groundwater Risk Assessment. We cannot assess the risk
without this information.
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Environmental Statement, Section 9.0 - Ground Condition &

Groundwater

Throughout the risk assessment the magnitude of impact on groundwater has been assessed as
‘negligible’. We do not agree with this given the potential adverse impact on the Havant &
Bedhampton Springs public water supply source. Therefore, we do not accept the results of the risk

assessment.

The additional risk identified above for inclusion in the Groundwater Risk Assessment concerning
vehicle accidents/the overturning of lorries and tankers needs to be included in the risk assessment.

Portsmouth Water 13/10/2016
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