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TITLE: Model Testing of 1,000 ton Capacity Arctic Oil Skimmer Barge (demonstration 1/10 scale)
SUMMARY OVERVIEW - Large skimmer barges for Arctic/ocean oil-spill recovery are proposed, based on
new technology tested at Ohmsett in 2012, when oil-recovery rates up to 93% were confirmed with a 12m×3m
boat, surpassing Extreme Spill Technology (EST) projections. That boat was then delivered to the Canadian
Coast Guard (CCG) and is now unavailable for the BSEE December 2015 tests. RESTCo/EST propose to
construct and test an improved model for tank testing in drift-ice conditions at Ohmsett. A 1/10 demonstration
version (6m×2.6m) of the 60m×26m full-size design would be constructed in order to utilize the Ohmsett
facilities. It is believed that oil-recovery rates of up to 70% (at one pass) may be feasible in drift-ice
conditions, provided skimming is carried out within (say) 6 hours of the spill – thereby ensuring oil removal
before “oil-ice-sandwich formation” occurs.
Conventional industry oil spill response practice first tries to ring the oil with floating booms. This may be
somewhat effective in calm conditions (currents <3/4 knot, winds <13 knots) with less than 30% ice coverage.
Oil is then recovered with small low-capacity mechanical skimmers, typically suction, disk-brush-drum, or
side-arm type. Such techniques are slow, labour-intensive, and expose workers to health risks – really only
suitable for harbours and congested areas, too small for Arctic and open waters. Existing practice is not
sufficient to respond to large spills (up to 10,000 tons/day) especially in severe Arctic weather and ice
conditions.
Improved logistics are considered essential to ensure a fast/effective response (within minutes). Conventional
practice (Tiers 1, 2, 3) can mean that larger oil service vessels (OSVs) (not the 12–15m workboats) may be
deployed some 20–420 naut.mi. from the drill site. For large skimmer barges to be effective they need to be
deployed close by – accessible to the ice-breaking OSV notch-tugs used for ice management, which will be
used to push the EST skimmer barges. Likewise, sufficient oil-storage capacity (barges or tankers) must be
nearby for rapid deployment to off-load the barge skimmers (1,000 tons storage capacity). At 2 knots (70%
efficiency in drift ice) a 60m×26m skimmer barge (with 8 EST towers) could recover 320 m3/hour in a 5 mm
thick fresh oil spill.
Existing OSVs can be quickly re-deployed to push skimmer barges, so that booms and workboats are NOT
required. Such fast and effective oil removal should render unnecessary any use of dispersants or in-situ
burning (soot-producing). Multiple passes can be made until the oil is mostly captured. The need to get to the
spill early is a function of the oil’s weathering state and is not a drawback unique to EST skimmers.
The effectiveness of these large skimmer barges is further improved by their ability to operate in all weathers.
As the crew’s only exterior job is to handle hoses and hawsers they can remain protected from fumes and cold,
thanks to pressurized cabins where the crews also operate the vessel controls and the oil-spill machinery. All
these operations are carried out safely inside the heated interior – no oil or oily equipment is brought on deck.
It is therefore safe to operate through the night. By using EST oil-entrapment towers from which all air has
been evacuated by a positive-displacement pump, free oil surface is simply eliminated. No matter how violent
the waves, the oil and water in the EST towers do not flow about and emulsify – the oil stays above the water.
Non-emulsified oil pumped to storage could be 99% pure oil, provided that it can be collected quickly.
Several additional improvements are further envisioned for skimmer barge operations in Arctic oil spill
cleanup. These include the spraying of polymer granules to coagulate surface oil residues (not collected by the
recovery operation) into flexible non-toxic mats for later recovery and re-use. Other techniques already used
on US Coast Guard ice-breakers (including air-bubbler systems that make their hulls slippery, thereby
preventing a “plug” of ice from building up around the hull) will be considered. However, such improvements
fall outside the scope of the research proposed herein.
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L.10.2 Technical Proposal
1

Background and Focus of This Project

In September 2012 a 12m×3m skimmer, see Fig. 1a,b,c, designed for the CCG, built by EST and fitted with its
oil-separation technology, was tested at Ohmsett. It achieved an oil-recovery rate of 93%.

Fig. 1a,b,c. Skimmer tested at Ohmsett in 2012.
It could operate effectively, albeit with slightly reduced efficiency, in significant wave conditions, which
render other skimmers ineffective. The efficiency with which the EST technology functions having already
been established, the focus of this proposed project is to demonstrate the capacity of the technology to operate
in the presence of ice.
EST holds a global patent on its technology.
The Ocean Engineering Research Centre at Memorial University, Newfoundland, has assisted in hull design
and in understanding the physics of oil/water separation in the tower.
2

Proposed Full-Scale Skimmer

Fig. 2a and Fig. 2b below show the proposed full-scale skimmer barge – a twin hull 60m×26m skimmer with 8
EST towers

Fig. 2a.

Fig. 2b.
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Fig. 2c.

Fig. 2d.

Fig. 2c and Fig. 2d show respectively a comparably sized barge being pushed through ice, and an OSV
capable of pushing the skimmer/barge..
It is designed to operate in any of 3 conditions:




Open water
Light ice conditions, the skimmer acting as its own ice-breaker
Heavy ice, when the skimmer would be preceded by an ice-breaker

This skimmer would have the following features:











Built to withstand heavy ice conditions, having a double hull as it will carry quantities of recovered oil.
In oil recovery mode its speed will be approximately 2 knots. However, in transit the hull can be raised
and its speed will be limited primarily by the power of the pushing vessel.
The skimmer can operate in heavy wave conditions both by virtue of its size and because the oil/water
separation mechanism operation is immune to the attitude of the vessel.
The size, recovery rate, and speed of response capability are so high that even large spills can be tackled
without recourse to other means of spill control, obviating the need for burning or dispersants, both of
which have serious environmental and economic disadvantages.
Because of its simplicity the total system is inherently robust, and therefore reliable.
The skimmer has its own large capacity to store recovered oil, but if and when that capacity is exceeded
the oil can be transferred to other tankage without interrupting its operation.
The trim of the skimmer is automatically controlled to achieve optimum skimming capability by
adjusting seawater/recovered-oil ballast – held in separate tanks to avoid cross-contamination.
Safe operating conditions for crew can be maintained, since there is no need for crew to venture from the
security of the cabin.
24-hour operation can be maintained, and where called for, remote aerial surveillance capability will be
used to ensure optimum navigation to recover spilled oil. The barge incorporates a helipad and hangar.
Alternative uses
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Oil spills are reasonably rare events, and in icy water conditions, even more so. Therefore, an oil spill
response vessel should have other uses to ensure that it is nearby and known to be operable when
needed at short notice. The EST vessels are designed to be multi-functional: oil recovery towers can
easily be removed and stored with an on-board crane, the moon pools covered, and the vessel’s large
clear deck used for other purposes.
We expect the barge design to be able to be used as a re-supply vessel, personnel transport, servicing
or nearby storage for consumables (e.g., drill pipe, drill mud). Whatever its momentary usage, it will
be held convertible to its primary function as a skimmer within a short period. We have one hour as a
maximum response time in mind. It can be fitted with typical sea-faring and multi-use equipment, such
as cranes, deluge guns (water) for fire-fighting, shipping container securing gear, bridge/cabin.
Emergency accommodation and medical facilities will be included to respond to survivors of cruise
ship, oil rig or air crash accidents.

Fig. 3a

Fig. 3b

Fig. 3a and Fig. 3b show a 70m self-propelled version that has already been designed; the 60m barge version
for this project is a vessel (Fig. 2a) that would be pushed by an oil rig supply vessel.
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Ice Conditions

Note that Prof. Peter Wadhams, University of Cambridge, UK, a world- renowned expert on sea ice, has
provided written concurrence with the text of the following section, which was prepared by Dr. Bill Adams,
RESTCo principal. We will continue to collaborate with Prof. Wadhams throughout this project. In addition to
the expertise and background of Dr. Adams in the area of oil and sea ice, Prof. Wadhams has contributed to
our efforts related to oil-spill remediation and the scientific issues related to sea ice properties and oil.
EST skimmer technology is designed to cope with the full range of water and ice conditions that can occur in
the outer continental shelf area. This includes a Polar Class 5 (PC 5) vessel design. For operations in harsher
ice conditions than PC 5, we anticipate operation in conjunction with appropriate ice-breaker ships.
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Fig. 4 Multi-direction ice breakage.
PC 5 ships are designed for year-round operation in medium first-year ice (70–129cm thick), which may
include old ice inclusions. Old ice is defined as sea ice that has survived at least one summer’s melt.
Topographic features generally are smoother than first-year ice. Old ice may be subdivided into second-year
ice and multi-year ice. In the Arctic late winter, the ice is typically first-year ice which is more than 120cm
thick. Information about ice in the Canadian Arctic, which is also relevant to the Arctic waters off northern
Alaska, is provided by the 30-year Climatic Ice Atlases of Environment Canada, which can be accessed online at http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
Information suggests that for an offshore Arctic oil drilling program, in the Beaufort Sea for example, active
drilling could commence when ice break-up occurs and would be ended with freeze-up or shortly after this
occurred. The actual length of the drilling season would depend on the degree of ice-breaker support that
could provide ice management which is now considered a normal part of Arctic operations. The type of ice
conditions found will depend on the location of the drilling activity, whether in the coastal region with fast ice,
in the outer continental shelf region where the mobile polar pack occurs, or in the transition zone between
these two regions.

Fig.5. Configurations of oil on ice
The development of sea ice and the thickness of various types of sea ice over time is described in Environment
Canada Sea Ice Products Guide publication at http://ec.gc.ca/glaces-ice/default.asp?lang=En&n=19CDA64E-1
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Statistical analyses of the accumulated ice data can be used to predict “normal” ice concentrations for a given
date. On this basis one can determine the ice types that might be expected and the extent of sea ice coverage.
Fig. 6 below, based on 30 years of data, shows the predominant ice type which is in fact medium first-year ice
in regions now leased for oil and gas exploration (shown in dark green). The data are extensive, covering the
period 1981–2010, and show clearly that ice conditions are changing as a result of climate change. The most
likely impact will be a reduction of the ice volume (thickness) and a longer open water period. In addition, ice
movements with multi-year ice are becoming more common in areas where previously only first-year ice was
found.

Fig. 6, Predominant ice types
Another factor to consider is the ice concentration when ice is present, and Fig, 7 below, for August 5 over the
period 1981–2010, shows that ice can be expected at this time in most regions offshore to an extent indicated
by the legend.
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Fig. 7. Expected extent of ice as of Aug. 5, 1981–2010.
An analysis of ice conditions that the proposed PC 5 vessel would be capable of dealing with will depend on
the development of a data base from testing of the new skimming technology with scaled models and scaled
ice conditions. The above discussion is intended to provide evidence that there is sufficient information on ice
conditions and ice types to assess the ability of the proposed skimming technology to respond to an Arctic oil
spill or blowout emergency in areas that are presently being considered for drilling programs.
Some of the structures Shell wants to drill have already been drilled and shown to be oil- and/or gas-bearing.
Undoubtedly some sort of tests were run and liquids were recovered. What were/are the pour points for the
oils in those reservoirs at atmospheric conditions? Some oils can be so full of paraffin they solidify at 140
degrees F.
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Proposed Model Skimmer

The skimmer will be a 6.25m×2.55m vessel fitted with a single EST tower. Fig. 8 shows an existing robustly
built vessel. This will be modified by the addition of two underside hulls, creating a catamaran conformation.
The 12m×3m CCG vessel, shown in Fig. 1, is unavailable for the BSEE program – the CCG Deputy
Commissioner wrote “In response to your request for access to a Canadian Coast Guard oil skimmer, the
Coast Guard is unable to grant your request as the skimmer is an essential piece of response equipment that we
maintain in Atlantic Canada”.
An alternative vessel, Fig. 8, will be delivered for testing – a 6.25m×2.55m, 1/10-scale skimmer.
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a

c

b

d

Fig.8. (a) the as-is boat equipped with tower, (b) modified hull, (c) tower details, (d) grate.

It purports to be neither an accurate scaled-down version nor a commercially viable unit. Instead it is designed
to clearly demonstrate concepts that can be scaled up.
It will be fitted out with the following features:



One oil-separation tower incorporating windows to view the behaviour of the oil/water/ice. A
universal quick-connect fitting will permit the attachment of a variety of positive-displacement pumps.
A horizontal grate at the moon-pool opening will exclude most chunks of ice from entering the tower.
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A powered device, designed to submerge the ice, will be installed ahead of the moon pool.
A means of heating the oil/water/ice mix in the top of the tower will be included. This will accelerate
separation of the oil from the ice that has not been separated by the grate, and reduce the viscosity of
the oil to facilitate pumping and transfer to the tank(s).

The primary differences between the proposed ocean-going vessel, capable of recovering floating oil in drift
ice conditions, and the model are set out below:
A) Size – The model is approximately 1/10 the scale of the full-sized vessel. This makes it impractical to
implement all the features expected on the barge. It is also unnecessary. It also means that the ice used for
testing should reflect the scale difference.
B) Propulsion – The model will be supplied without a propulsion system, as this is the typical arrangement for
vessels being tested at Ohmsett. There is nothing unconventional about powering the proposed full-scale
barge, and it does not affect the operation of the oil-recovery technology.
C) Automation Features – We expect that many aspects of operation on the barge – especially in oil-recovery
operation – will be automated to reduce crew count, increase recovery efficiency, and facilitate round-theclock operability. Where these features are relevant to the operation of the oil-recovery technology, manual or
scaled equivalent features will be used on the model to ensure that the simplified, scale demonstration is still
representative.
D) An externally powered heating system will be used for the demonstration. On the full-size skimmer
vessels heat would be produced on-board, possibly based on liquified natural gas (LNG) or diesel oil.
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Full RESTCo Oil Spill Response Vision

RESTCo’s vision of world-leading oil-spill response includes the ability to respond quickly to spills on water
(including icy water), land, and at the interface (shoreline, marsh/swamp conditions). The EST technology
described herein is complemented by the following technologies. Owing to the scope of BSEE’s solicitation,
these technologies will not be demonstrated under this proposal, but all could be accommodated on the barge.
A)
A powdered, hygroscopic polymer that binds chemically with hydrocarbons can be sprayed, or
otherwise dispersed, onto an oil slick. This forms a floating mat that can be mechanically recovered from the
water surface as an inert material which is safe for disposal in a conventional landfill, or can be used as a
heating fuel or as a feedstock for the production of plastic products. This product is certified by the EPA and
Environment Canada for use in oil-spill response. Its use is complementary to that of the skimmer.
B)
A 2-step liquid product that can be applied to hard surfaces (e.g., concrete, stone) and which bonds
chemically to hydrocarbons, rendering them inert. This product pairing is also approved by the EPA and
Environment Canada for use in oil-spill response.
C)
Self-propelled amphibious vehicles and shallow-draft vessels capable of deploying the EST technology
on a small scale, as well as delivering the powdered polymer hydrocarbon bonding material or carrying
conventional disk, drum, or brush skimmers.
D)
A microbial oil-remediation product for use after the initial cleanup is done to complete the restoration
of the spill area.
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E)
Since the operation of the tower is based on the simplest of phenomena – namely separation of
substances by virtue of differences in density – the EST tower and pump systems are seen to be applicable to
handling separation of other materials from water. This includes algae collection, as well as floating
contaminants on the high seas.
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Crude Oil in Cold Water, undated, 119 pages
Fishes, Invertebrates and Marine Plants, 1985, 167 pages
Oil, Ice and Climate Change, undated, 103 pages
Oil Spill Countermeasures, 1977, 67 pages
The summaries drew upon over 40 technical papers based on the research done.

L.10.2.1 Scientific and Technical Merit
a) Technical approach. The core of the technology rests in the simplest of phenomena: buoyancy. Oil and ice
float. Breaking up and superficial melting of the oil-coated ice will separate oil from the ice. The trials to be
carried out over the winter of 2014–15 will evaluate the degree to which this is successful. There is little
reason to believe that free oil, that is not adhered to ice, will not be collected as successfully as previously
demonstrated. We do not have evidence of the proportion of oil that is adhered to ice that will be collected.
However, we are confident that it will be a significant proportion. By varying skimmer speed, grate
proportions, ice-breaker features, and amount of heat applied we will be able to gain a measure of the system’s
efficacy. Performance will depend on temperature, oil type, ice thickness, and whether oil was released above
or from beneath the ice.
b) Technical issues involved. We will not have the resources to determine an optimum setup but should be
able to achieve meaningful results. The biggest issue is that any test tank testing is severely limited at
simulating the realities of the world’s harshest conditions.
c) How it advances the state of the art. Such trials will be a first time that the combination of features has been
brought together in one assembly. Even though we may not match the 93% recovery rate demonstrated by
EST at Ohmsett in September 2012, we have confidence that because of the rugged simplicity of the
technology, we find it difficult to believe that any other oil recovery system will be superior, especially when
the harshest of conditions presented by the Arctic are considered.

L.10.2.2 Adequacy of Key Personnel
A short explanation of the role that each of RESTCo’s principals will play in the project is covered in section
E of the Price Volume.
Further explanation of our proficiency is covered in section L.10.2.5, Past Performance/Past Experience.
Resumes are included as an appendix.
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L.10.2.3 Adequacy of Research Facilities/Tools/Equipment
1.

Test facility

Details of a tank in which to test the model skimmer are still at a conceptual stage but are based
on the experience with test tanks built in the past by EST in Nova Scotia. The tank to be constructed in Ottawa
will be approximately 40' long and of a suitable width for the 2.25m beam of the model. We will ensure that
structural integrity is not prejudiced by ice-expansion forces, and that there will be zero oil contamination of
the ground.
2.

Role of National Research Council Canada

National Research Council Canada (NRCC) -– Oceans, Coastal and River Engineering (OCRE), with
test tank and other facilities in St. Johns NL and Ottawa, has world-class understanding of hydraulic testing of
models. Its engineering staff have expressed willingness to advise on best practice for the proposed testing.
The fact that OCRE’s prime facility for oil and ice testing is in Ottawa, also RESTCo’s base, adds to the value
of this link.

L.10.2.4 Plan for Management of Effort
Work Plan
The Gantt chart shown below covers the full time span of the project. It includes all proposed major work
elements, but will be amended and details added and shared with BSEE should RESTCo be awarded a
contract.
Prior to delivery to Ohmsett there will be 4 phases of work:
1
2
3
4

Fabrication of the skimmer in Nova Scotia
Testing oil separation in icy conditions in Ottawa
Modifications as called for
Use of the skimmer during the summer of 2015 to demonstrate its proficiency.

The work plan is devised to enable RESTCo/EST to deliver fault-free equipment that will have been put
to the test in harsher conditions than it is likely to experience at Ohmsett.
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L.10.2.5 Past Performance/Past Experience
General Description
The following information is provided to assure BSEE that RESTCo has the background and capability to
perform the proposed work.
RESTCo operates as a collaborative, bringing together the expertise of our principals and a network of
experts. Between our principals we boast over 170 years of experience in the fields of:
energy systems, engineering, efficiency, resilience, conservation, monitoring, demand management,
sustainable sources, etc.
transportation (primarily ground and water), including alternative fuels
housing, including design, construction, heating, cooling and ventilation systems, efficient design
research and development, patent development, product development, manufacturing
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system automation, analysis, design, development, implementation and maintenance
writing, curriculum design, course development and teaching
business management, project management
economics, health-care policy, social sciences
However, the breadth and depth of our expertise and experience mean that we have also developed a strong
network of others with their own areas of expertise, and we do not hesitate to bring them in when appropriate.
For the present proposal we are linked closely with EST and its founder, David Prior. EST is being contracted
in the current proposal as a result of RESTCo’s knowledge of current industry approaches and plans related to
oil-spill remediation in the Arctic which we view as being quite inadequate. It is our intention to assist in the
development and commercialization of EST as a promising technology to rectify this serious problem.
To provide support for RESTCo’s capability in the area of contract work generally and in the area of oil-spill
technology in particular, we are providing 3 completed Past Performance/Past Experience Reference
Information Forms as per Attachment 3 from the RFP as requested.
The first of these forms is a description of formally contracted work for the Canadian Department of
Aboriginal Affairs and Northern Development related to the future energy research program of the Canadian
High Arctic Research Station now being built at Cambridge Bay in Nunavut. This work was based on
RESTCo’s capabilities in Arctic science and renewable-energy technologies as well as our extensive contacts
with Arctic specialists and with communities throughout the Arctic.
The second form describes work done as an intervener in the Canadian National Energy Board (NEB) review
of offshore drilling in the Canadian Arctic that was conducted in the period following the British Petroleum
(BP) blowout in the Gulf of Mexico in 2010. RESTCo provided an extensive data base on the topic of Arctic
oil spills through a significant research effort by Christopher Ives. The work also included organizing an open
symposium in Ottawa in the fall of 2011, held at the Canadian Museum of Science and Technology, to review
known information and take part by telecom with the Arctic Plenary meeting held in Inuvik in September
2011.
In addition, historically relevant data from the largest experimental oil spill conducted under Arctic sea ice in
the Beaufort Sea was provided to the NEB in digitized form by RESTCo, since the 5000 pages of technical
reports had been largely lost to the technical community as well as digitizing the 5 summary report books from
this large industry/government project, which cost about $60 million in today’s dollars. The two photographs
shown below illustrate the appearance of the sea ice in the spring after crude oil was pumped under the ice in
midwinter. Dr. Bill Adams, who is proposed as the scientist in the current proposal, was a principal scientist in
the Beaufort Sea project and participated in these field studies for over two years in the Beaufort Sea and
Mackenzie Delta, where several experimental release tests of oil were conducted.
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Aerial photographs of oil emerging from the sea ice in June after a winter release under the ice in January
(the rings are 100 m in diameter)

Close-up of oil emerging from melting sea ice in June after a winter release of oil under the ice in January,
with a scientist looking on.
The third form is a description of a current effort by RESTCo to support the development of international
standards for the oil and gas industry for Arctic operations. The two working groups with which RESTCo is
formally involved are the environmental monitoring and the physical environment working groups. Dr.
Adams, supported by Christopher Ives and other RESTCo staff, is working with an international group of
experts under the auspices of the International Standards Organization to create standards for the safe
operation of the oil and gas industry in the Arctic. Understanding the behaviour of sea ice and the potential
impact of oil spills or blowouts is one of the most important components of this work. The response and
systems available in the event of oil spills or blowouts is one of the areas of discussion in this work.
RESTCo’s engineering expertise will be provided by Peter Russell and Christopher Ives whose resumes
indicate extensive practical and theoretical engineering capability. Both these experienced engineers have had
extensive careers that include hands-on design work as well as management of large-scale engineering
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projects. They have both worked within government institutions as well as in the private sector. They are
engaged in the development of a range of oil spill remediation technologies, one of which is proposed in the
current program for use in Arctic and other icy conditions. They bring an innovative perspective to the
problem of oil-spill remediation in ice-covered waters, which is clearly needed by industry if exploration and
eventual production of oil in Arctic waters are to be accepted by regulatory bodies (such as the NEB) and
indeed by the general public, especially northerners.

RESTCo has also published the Spill Monitor under the editorship of Darryl McMahon, Project Manager in
the present proposal. The RESTCo Spill Monitor is a monthly e-publication about the real consequences of the
spills of petroleum products, in both the immediate and longer term. We follow the stories about spills after
they fade from the mainstream media. We dig into the issues below the surface, and take an evidence-based
look at how consequences can be reduced and remediated. While there are many publications for the oil
industry and for those interested in environmental issues, as well as scientific journals for reporting research in
a number of related areas, we felt that there was a niche for presenting useful information about petroleumproduct spills and related topics such as risk reduction, real consequences, true remediation, best practices, and
the comparative performance and impacts of oil spill remediation technologies.
Our intended audience includes first responders, environmental cleanup personnel, researchers, oil companies,
governments at all levels and anyone interested in the energy sector, health effects, and economic and
environmental consequences.
The expertise of David Prior and the capability of the EST are what differentiate our approach to oil-spill
remediation in Arctic conditions. David Prior is CEO and head of R&D and product development. He has 40
years of experience in the Atlantic Canada marine industry and has filed patents on several new products. Mr.
Prior receives advice and funding from the NRCC, and consults with the CCG and experts in the oil spill
remediation industry worldwide.
Briefly, EST began developing its innovative technology in 2005. A global patent has now been granted.
Work began at Dalhousie University in Halifax, Nova Scotia, and immediately attracted investment from
Altinex ASA, a Norwegian offshore oil services company now part of Noreco ASA. Altinex invested funds to
perform tank tests with bunker C and crude oil, and to build a 6m prototype to carry out sea trials. This work
was completed in 2007 and produced excellent results.
In 2008, further tank tests were conducted at Dalhousie University's Ocean Research Centre Atlantic by Dr.
Farid Taheri with funding from the NRCC.
BP’s High Interest Technology Team has also worked with EST, and in 2010 EST built a 6m oil skimmer
prototype for BP in Alabama, in the wake of the Deepwater Horizon oil spill.
In summary, we believe that RESTCo and its contractor EST have the expertise, both technical and
administrative, to successfully undertake and complete the proposed work.
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ATTACHMENT 3
PAST EXPERIENCE/PAST PERFORMANCE REFERENCE INFORMATION FORM
1. Complete

Association

name of Government agency, commercial firm, or other organization Canadian Standards

Complete
address CSA Group
2.

155 Queen Street, Suite 1300
5. Contract number or other referencec SMC ISO/TC
67/SC8 ON.
– Arctic
Ottawa,
K1POperations
6L1Canada
7. Date work was begun2012
3.
9. Estimated

contract price expenses only at this time

9a. Technical point of contact (name, title, address,
telephone no. and email address) Paul Steenhof

6. Date

of contract start in 2012

8. Date

work was completed on-going

Final amount invoiced or amount invoiced to
date To be determined
9b. Contracting or purchasing point of contact (name,
title, address, telephone no. and email address) see 9a
10.

Project Manager, Secretary: SMC ISO/TC 67/SC8 –
Arctic Operations
4.

Natural Resources
CSA Group
10.
Location of work (country, state or province, county, city) Canada as well as meetings in ISO countries
involved
the Standards
work
155 QueeninStreet,
Suite 1300
12.
Description of contract work (Describe the nature and scope of the experience and provide an
11.explanation
Ottawa,
ON K1P
6L1the
Canada
of how
work is the same or similar to the work required by the MMS). Attach an
explanation of any performance problems or other conflicts with the customer. Use a continuation sheet, if
necessary.)Canadian Lead for Working Group 3 – Environmental Monitoring of the International
Standards Organization Technical Committee 67/ Subcommittee 8 – Arctic Operations in the Oil and Gas
Industry The work involves managing the working group of experts in Canada as well as attending and
participating in the international meetings of the ISO Arctic Operations standards effort.

Current status of contract (choose one):
Work continuing, on scheduleXXX

Terminated for convenience

Work continuing, behind schedule

Terminated for default

14.

Work completed, no further action pending or underway Other (explain)
Work completed, routine administrative action pending or underway
Work completed, claims negotiations pending or underway
Work completed, litigation pending or underway
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ATTACHMENT 3
PAST EXPERIENCE/PAST PERFORMANCE REFERENCE INFORMATION FORM
Complete name of Government agency, commercial firm, or other organization Canadian Federal
Department of Aboriginal Affairs and Northern Development
11.

Complete
address
12.
Aboriginal Affairs and Northern Development Canada
Arctic Science Policy Integration Directorate
Northern Affairs Organization, Indian and Northern Affairs
360 Albert Street
Ottawa, Ontario K1A 0H4
Contract number or other reference NCR-#3881353
v3
16.
Date work was begun 2010
14.
18.

Estimated contract price $10,000 Cdn.

15.

Date of contract

17.

Date work was completed

2010
2011

Final amount invoiced or amount invoiced to
date
$10,000 Cdn.
9a.
Technical point of contact (name, title, address, 9b. Contracting or purchasing point of contact (name,
13.
telephone no. and email address)
title, address, telephone no. and email address)
Michael Brown
Shealagh Pope
Project Officer
Senior Analyst
Canadian High Arctic Research Station
Arctic Science Policy Integration Directorate
Arctic Science Policy Directorate
Northern Affairs Organization, Indian and Northern
Aboriginal Affairs and Northern Development
Affairs Canada
Canada
360 Albert Street
613 995-6926
Ottawa, Ontario K1A 0H4 (819) 934 1200
15.
Location of work (country, state or province, county, city)
Canada, Ontario, Ottawa
19.

Description of contract work (Describe the nature and scope of the experience and provide an explanation of
how the work is the same or similar to the work required by the MMS). Attach an explanation of any
performance problems or other conflicts with the customer. Use a continuation sheet, if necessary.)
Canadian High Arctic Research Station (CHARS) Alternative Energy (AE) &Renewable Energy (RE) S&T
Blueprint Contract
This contract covers the preparation of input to the CHARS S&T Blueprint related to the Priority Outcome
identified at the June 2010 Advisory Panel meeting. The contractor will assist in the preparation of the agenda
for regular teleconference calls, will draft material to populate the attached outline, and incorporate comments
submitted by members of the Technical Committee and provide reports with recommendations regarding
alternative and renewable energy programs at CHARS.
Current status of contract (choose one):
Work continuing, on schedule

Terminated for convenience

Work continuing, behind schedule

Terminated for default

16.

Work completed, no further action pending or underway XXX

Other (explain)

Work completed, routine administrative action pending or underway
Work completed, claims negotiations pending or underway
Work completed, litigation pending or underway
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ATTACHMENT 3
PAST EXPERIENCE/PAST PERFORMANCE REFERENCE INFORMATION FORM
Complete name of Government agency, commercial firm, or other organization Canadian National
Energy Board
20.

22.
21.
0X8

Complete address National Energy Board (NEB) , 444 Seventh Avenue, S.W. , Calgary, Alberta T2P
Canada

Contract number or other reference Review of
Offshore Drilling in the Canadian Arctic - Intervenor
27.
Date work was begun 2011
25.
I
29.
Estimated contract price pro bono contribution
24.

23.

9a. Technical point of contact (name, title,
address, telephone no. and email address) Robert
Steedman National Energy Board | 444 Seventh
Avenue SW Calgary AB T2P 0X8 Canada 403299-2731 <Robert.Steedman@neb-one.gc.ca>

17.

26.

Date of contract 2011

28.

Date work was completed 2011

Final amount invoiced or amount invoiced to
date Nil
9b. Contracting or purchasing point of contact (name,
title, address, telephone no. and email address) Not
applicable
30.

Location of work (country, state or province, county, city) Ontario, Canada

Description of contract work (Describe the nature and scope of the experience and provide an
explanation of how the work is the same or similar to the work required by the MMS). Attach an
explanation of any performance problems or other conflicts with the customer. Use a continuation sheet, if
necessary.)The Review of Offshore Drilling in the Canadian Arctic took place over a period of several
months in 2011. During this period, RESTCO staff provided technical information to the NEB in the area
of oil spill impacts in the Arctic including review information on extensive work conducted by one of the
RESTCO principals, Dr William Adams, with regard to the largest controlled oil spill in Arctic waters to
date – part of the Beaufort Sea Project. The full 5000 pages of the technical papers and 500 pages of
summary reports were scanned and made available to the NEB by RESTCO. This huge resource of
information on the behavior of Prudoe Bay and Norman Wells crude in sea ice had been neglected by
researcher after the completion of the work some 50 years ago. The work included methods to clean up
the oil and the impact of the oil on marine ecosystems.
18.

Current status of contract (choose one):
Work continuing, on schedule

Terminated for convenience

Work continuing, behind schedule

Terminated for default

19.

Work completed, no further action pending or underway XXX

Other (explain)

Work completed, routine administrative action pending or underway
Work completed, claims negotiations pending or underway
Work completed, litigation pending or underway
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L.11 Assumptions
As per prior correspondence with BSEE we will require that the model skimmer be
returned to RESTCo ownership on conclusion of testing at Ohmsett as a condition of the
proposed contract.

SUMMARY of PROPRIETARY RIGHTS
Only EST has proprietary rights to previous data (Ohmsett etc). EST will make available all data
for the BSEE project. EST global patents have now been granted. Note that Canada, USA,
China, Brazil, and UAE are some of the most significant offshore drilling regions with oil spill
challenges needing innovative solutions.
The contents of this proposal are provided solely for the purposes of the BSEE solicitation.
However, BSEE may share the proposal with other organizations for review.
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Appendix
Resumes of:
Darryl McMahon
Dr. Bill Adams
Christopher Ives
Peter Russell
David Prior

1. RESTCo personnel
Darryl McMahon, Vice President - Administration
Darryl has over thirty years of work experience since obtaining his degree in Commerce
(business administration). He has worked with organizations ranging in size from less than five
employees to those employing more than 10,000; serving clients and employers as a finance
officer, line manager, system analyst, developer, technical architect, project manager, and more.
He has done significant work in the energy, government, arts, software and systems
development, telecommunications, community services and health sectors.
He also has an abiding passion for sustainable energy systems, energy efficiency and
conservation, economic and social policy, and alternate fuels. He is an acknowledged expert in
the field of electric vehicles, with more than 30 years of personal hands-on experience with
electric cars, motorcycles, tractors, bicycles and boats. He is past President of the non-profit
Electric Vehicle Council of Ottawa (EVCO), Historian for the Electric Auto Association, and
maintains the electric vehicle history pages on the Econogics Web site, which are widely
recognized as a premier collection of information in the field.
Darryl is the author of numerous articles and papers on a variety of subjects and of the book, The
Emperor's New Hydrogen Economy, which has been called "one of the most useful energy books
going". Darryl is also the President of Econogics, Inc., a consulting company in the area of
sustainable systems (including business systems, electric vehicles, and energy efficiency and
conservation). Econogics is also a distributor for products in the areas of battery monitoring and
charging, and water conservation.
Darryl holds a Certificate in Energy Programming and Evaluation from Carleton University
(Carleton Sustainable Energy Research Centre).
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Bill Adams, Vice President - Strategy
Defence Scientist specializing in advanced battery technology with the Defence Research
Establishment Ottawa and Defence Science Policy Advisor - Land Forces over the period 1978
to 1985. Dr. Adams remains involved with the Department of National Defence as a member,
Vice-Chair (2003-2007), Chair (2007-2010) and Immediate Past Chair, (2010 - ) of the Defence
Science Advisory Board, Ottawa.
Founder and Director of the Electrochemical Science and Technology Centre of the University
of Ottawa over the period 1986 to 1995. The Centre conducted basic and applied research on
electric vehicles, medical power sources (artificial heart project), and defence power sources for
government and private sector clients. Since the late 1980s the largest research fleet of electric
vehicles in Canada (over 20 full-size vans) was operated in the Centre’s EV program. From 1995
was President of a spin-off company from the University of Ottawa, For 5 years, this company
was the Operating Agent for the International Energy Agency Hybrid and Electric Vehicle
Exploratory Battery and Supercapacitor research annex and provided battery environmental
impact research to the same IEA Implementing Agreement. The company was sold and he
remains involved as Chief Technical Advisor.
For the period 1968 to 1978, Dr. Adams was a Research Scientist with Environment Canada
where he conducted both laboratory and field research on water quality including major Arctic
field studies of potential climatic effects of Arctic oil exploration from the impacts of oil spills
on the ice/water interface. He was a principal scientist involved in the Beaufort Sea Project in the
1970s studying the properties of sea ice when impacted by crude oil in a major field study near
Cape Parry.
Dr. Adams has published his research work extensively (over 100 papers) in the scientific
literature, holds several patents on battery and fuel cell technology and been an editor for both
the Electrochemical Society and the Journal of Power Sources. He has been an active member of
scientific associations throughout his career e.g. he was President of the Spectroscopy Society of
Canada in the 1970s. He was one of the founders of the Electric Vehicle Association of Canada
(EVAC). EVAC and its members have played a very important role internationally in
establishing and enhancing interest in the electric and hybrid propulsion technologies as viable
options for cleaner transportation and reduced greenhouse gas emissions in many parts of the
world.
Dr Adams has a PhD obtained in the area of high pressure electrochemistry from the University
of Ottawa and did a PDF studying the high pressure forms of ice. He is married with two sons
and five grandchildren. He enjoys music and plays the piano and reed organ. He is an active ice
boater and also sails on “soft” water in the summer.
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Christopher Ives, Vice-President Technology
Chris Ives' awareness of ways to heal our planet stems from his engineering background (1965
Cambridge, England) with 45 years of design, RD&D, and project management in Housing,
Energy & Transportation. His experience includes satellites, oil/gas/chemicals, intermodal railtruck freight, plus 4 demo houses that Tap the Sun for their energy needs.
Today he is an advocate of simpler, renewable technologies that have now become affordable.
In 1961 Chris set out as an apprentice in nuclear plants & mining equipment. Coming to Canada
in 1970 he saw a need for renewable energy + demand-side management, built a demo solar
house in 1976 with McGill & NRC support, and invented self-pumping solar units. With
Canada's Federal Housing Agency CMHC from 1989-2007 he managed 3 Healthy Housing
demos for urban, aboriginal and northern housing. He also championed onsite micro-scale
utilities (water & sewage + heat & power) for remote communities, wrote CMHC’s “Backup
Power for Your Home” and has investigated EMF’s in housing. As the midwife for CMHC’s
Vancouver/Toronto Healthy Houses he helped to start CMHC’s Net Zero Energy Healthy
Housing initiative (renamed Equilibrium Housing).
Chris is still innovating - in 2007 he founded ERIA EcoSystems near Montreal, Quebec, and
created a "LifeRing" Trademark to highlight appropriate designs, products and services. His
focus is on sustainable energy & water technologies with high impacts on reducing emissions &
pollutants to address the environment crisis. These include new types of heat exchangers and
dehumidifiers with low electric power draws, together with air movers and pumps that
demonstrate low turbulence & noise profiles. He holds several patents.
Chris is a keen angler, kayaker, oarsman, sailor, and enjoys snorkeling. Time and weather
permitting he enjoys sailing his Freedom 21 ft catboat, a keel boat that sometimes planes.
As a shade-tree mechanic he manages to keep a 1970 British MGB sports car on the road.
Pollen allergies have engendered his strong interest in alternative health – especially the impacts
of Indoor Air Quality on respiratory health and environmental hypersensitivity.
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Peter A. G. Russell, President and CEO
Peter Russell is a Professional Engineer whose experience straddles the fields of Industrial
Engineering and Building Technology and is backed by a long-time commitment to seeking
paths to greater sustainability.
After graduating in Mechanical Engineering, and then obtaining a master’s degree in Production
Engineering, at Birmingham University in the UK, Peter pursued a career in manufacturing
industries in the UK and Canada. This culminated in managing a housing prefabrication plant in
Churchill, Manitoba, for the provincial government. This was a stepping stone to a second
career, in the Research Division of Canada Mortgage and Housing Corporation (CMHC) in
Ottawa.
During 19 years at CMHC he managed the contracting-out of research into a very broad range of
topics, including solar energy systems, indoor air quality, basement structures, composite wood
structures, mechanical systems, district heating, prefabricated housing, foundation systems for
Arctic housing, life-cycle costing of houses, and embodied energy of building materials. This
mix of experience formed the basis for his role as one of the principals involved in establishing
CMHC’s Healthy Housing initiative.
He was appointed as Canada’s representative on the International Energy Agency (IEA) Future
Buildings Forum, an international body required to identify energy- and building-related research
priorities. Stemming from that, he chaired the 13-nation IEA Annex 31 - Energy Related
Environmental Impact of Buildings, which brought together leading expertise on how this could
be quantified. He was vice-chair of the Canadian Standards Association’s (CSA) committee on
Heat Recovery Ventilators, and also served on CSA’s committee set up to establish a ventilation
standard.
In the early 1980s he constructed his own home, modelled on the 1976 Saskatchewan Research
House, largely from materials recovered from two ex-military houses, taken apart as a family
exercise.
Subsequent to an early retirement from CMHC in 1998, Peter has pursued a variety of initiatives,
taking advantage of his extensive network of colleagues in the field of housing technology. In
2002/2003 he was a resource person for the CitiesPlus design competition held by Greater
Vancouver to elicit ideas on how it could become a sustainable city within 100 years.
In 2007/2008 he was engaged by Habitat for Humanity Canada to project-manage the building
and equipping of a factory in Nepal to manufacture corrugated bamboo roof panels. This was
largely funded by CIDA.
He is engaged in initiatives that blend production, housing, and energy-related engineering.
These activities have comprised projects related to concrete foundations, processing of fly ash,
modular concrete housing, heat recovery ventilator design, and systems to reduce hurricane
damage to houses. Currently he is developing a house design suited to remote, northern
conditions, in collaboration with Carleton University.
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2. EST

David Prior

165-1083 Queen St, Halifax, NS, B3H 0B2
david.prior@spilltechnology.com
www.spilltechnology.com
Professional Objective:
Market innovative oil spill recovery technology developed by Extreme Spill Technology.
Education:
Honours Business Administration at the Richard Ivey School of Business Administration,
Western University, London, Ontario.
Patents and Papers:
- In 1986 filed international patents for an innovative sail-assist system for commercial ships.
- In 2010 wrote a paper for WWF on the BP spill in the Gulf of Mexico.
http://assets.panda.org/downloads/thecircle0310.pdf page 24
- In 2012 the Canadian Naval Review published my article on oil spill mitigation in the Arctic:
Volume 7, Number 4 (Winter 2012)
http://www.navalreview.ca/wp-content/uploads/public/vol7num4/vol7num4art3.pdf
- In 2013 the Claims Journal in Los Angeles published my article on oil spill mitigation:
http://www.claimsjournal.com/news/national/2013/09/04/236180.htm
Speaking Engagements:
-

Designated speaker at the Second Annual Oil Spill Response Workshop in Beijing
http://www.oilspillchina.com/osrw_2012/index_en.html

-

Designated speaker at MEOPAR in Halifax, 2014
http://meopar.ca/

-

Designated speaker at Offshore Arabia 2014 in Dubai, UAE
http://www.offshorearabia.ae/
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Experience:
-

Moved to Nova Scotia in 1970 and worked on offshore scallop and stern draggers before
joining RB Stevens & Sons, Canada’s premier sailmaking company at the time.

-

In 1975 started the sailmaking business, Sou’West Sails to cater primarily to the fishing
industry (riding sails) and the marine industry. Undertook a 6-month stint working inside
Canada’s naval base in Halifax, HMCS Dockyard. Sou’West Sails outfitted Canada’s 12
new frigates with fabric items.

-

In 1997 started Tryon Boatworks to manufacture epoxy-composite aquaculture
workboats for Maritime aquaculture.

-

In 2003, with funding from the National Research Council of Canada, developed a
method of building large structures entirely of recycled plastic.

-

Proceeded to build a large, 12m aquaculture barge entirely with recycled plastic and
equipped with a 6 metre-tonne crane. This $350,000 vessel was delivered to the Mohegan
Tribe’s oyster aquaculture operation in Stonington, CT.

-

In 2005, while doing contract work in the Oil & Gas Department at Dalhousie University,
I was introduced to an innovative idea for recovering spilled oil.

-

Formed Extreme Spill Technology (EST) to further develop and commercialize this
concept. EST patented new and innovative features in 2008.

-

In 2010, licensed a new company, SP Tech, in Mobile, AL to manufacture our EST
skimmers for the BP spill. SP Tech built a 6m skimmer for BP to assess and made a
video of this vessel recovering oil in a 25m test tank in Mobile, Alabama.

-

In 2008 made my first business trip to China to explore potential markets in Asia for oil
spill technology. In October, 2011, tank tests were performed by the Chinese Coast
Guard (MSA) using a 6m EST test vessel with funds invested by a Chinese shipyard. In
2012 MSA arranged to test this vessel on the ocean using bunker C fuel oil. The test was
very successful.

-

In 2012, designed and built an EST 12m oil skimmer vessel for the Canadian Coast
Guard. EST was selected to do this under the first round of the Canadian Innovation
Commercialization Program.

