MUNICIPAL YEAR 2016/2017 REPORT NO.

ACTION TO BE TAKEN UNDER Agenda - Part: 1 KD Num: 4287

DELEGATED AUTHORITY
Subject: Waterproofing and Re-design
Works to Balcony Floors and Rainwater
OPERATIONAL DECISION OF: outlets to five blocks located at Joyce Avenue
Director — Regeneration Estate. ‘

and Environment

Wards: Upper Edmonton

Contact officer and telephone number: Maria Hitches — 020 8375 8226
E mail: maria.hitches@enfield.gov.uk

1. EXECUTIVE SUMMARY

1.1 This repott recommends that the quotation provided by Millane Ltd is
accepted for the Private Balcony Waterproofing and Rainwater QOutlet
works to individual private balconies at Gilpin Crescent, Wadham House
and Joyce Avenue.

2. RECOMMENDATIONS

2.1 To approve the competitive tender submitted by the recommended
contractor (Millane Building Services) as it demonstrates value for money
and was tendered in accordance with the guidelines stipulated under the
Council's contract procedure rules (CPR’s).

2.2 | To place the order for the commencement of the works within the
2016/17 HRA Planned Maintenance Programme.

2.3 To undertake waterproofing works to the private balconies of five no:
blocks on the Joyce Avenue Estate including some re-design of the
balcony outlets and rainwater drainage runs.
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3.1

3.2

3.3
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5.1

BACKGROUND

The relevant blocks are 2-90, 128-216 and 254-342 Joyce Avenue, 1-14
Gilpin Crescent and 1-45 Wadham House. These are all 7-storey blocks of
similar design with communal balconies to the front and private balconies to
the rear. The works outlined in this report are restricted to the private
balconies only.

All blocks comprise of ground floor flats with maisonettes

above. The first storey has a continuous rear balcony separated only by a
fixed glazed metal frame panels that individualise those balscony areas with
the relevant properties. The remaining storeys have staggered individual
balconies comprising of 14 no. double balconies separated by a glazed
screen and 2 no. single balconies. The rainwater and water discharge are
serviced by small bore outlet pipe that freely dispels water via an extended
pipe from the outer face below the balcony. The existing balcony is reinforced
cantilevered concrete slab with asphalt finish which was originally laid to falls.

There is an on-going problem with the current design of the existing balconies
does not allow standing or excess water on the balconies to drain away
sufficiently. This has caused water to pond on the balconies allowing water
igress to the neighbouring properties below via the bedroom and has led to
several complaints of dampness caused by water penetration and subsequent
mould and damp conditions by several tenants.

The works are expected to include the following:

3.4.1 Improving the drainage of ponding water by upgrading and
improving the drainage outlet from each private balcony.

3.4.2 Instaling a balcony overlay waterproofing and resurfacing
system designed by Triflex to each private balcony.

ALTERNATIVE OPTIONS CONSIDERED

The only alternative would be to manage these issues as we are now on a
repairs case by case basis rather than via a scheme. It is considered that it
would be more economical and efficient to address the issues on a scheme
basis as the problem will only get worse and will both put pressure on the
repairs budget and resources and will incur more dissatisfied residents.

REASONS FOR RECOMMENDATIONS

The current drainage and asphalt covering in piace compromises the
wellbeing of residents due to matters of water ingress causing damage to
property and goods and ponding water reducing the enjoyment of the private
balcony area.
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5.2

5.3

6.1

6.2

6.2.1

6.2.2

6.3

6.3.1

6.3.2

6.4

6.4.1

The works allow for the improvement of drainage and waterproofing of the
structural elements within the balcony, thus helping to extend the life of this
element of the building.

To limit the instances of water ingress within the individual flats and to reduce
levels of complaints and further repairs claims amongst residents.

COMMENTS OF THE DIRECTOR OF FINANCE, RESOURCES AND
CUSTOMER SERVICES, AND OTHER DEPARTMENTS

Financial Implications

The quotations for this project have been obtained in compliance with the
Council's contract procedure rules and were evaluated on price alone. The
detailed financial information is referred to in Part 2 of the Delegated
Authority Report documentation. There is sufficient budgetary provision in
the HRA Revenue Budget 2016/17 to fund this programme.

Legal Implications

The list of bidders was compiled using a pre-qualification services
allowed within the Council's Contract procedure Rules (CPR's).

The Council must ensure that the services specified and
recommended in this report provide best value to the Council in
accordance with its best value obligations under the lLocal
Government (Best Value Principles) Act 1999. The Council must keep
a clear audit trail of its decision to award these services to the relevant
contractor, in order to demonstrate how best value has and will
continue to be obtained for the Council.

Property Implications

The Programme Manager of Strategic Property Services has
confirmed that the proposed works are necessary to ensure that the
buildings continue to be fit for purpose.

The Head of Development and Estate Renewal has confirmed that no
regeneration works are planned for this site for a number of years and
that she is happy for these works to proceed.

Leasehold Implications

The work would affect 105 leaseholders across three blocks and
requires statutory consultation. This requirement was fulfilled between
9" and 10th May 2016
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6.4.2 The works have been identified as essential for the block, and its cost

7.1

7.2

7.3

8.1

8.2

8.3

is recoverable through service charges. Homeownership Services are
therefore happy for the work to proceed.

KEY RISKS
Risk: “Budget is not secure, leading to incomplete works”

Control: "Legal Services have prepared a performance bond which will
ensure budget is satisfactory and secure. This is to be signed by
Legal, the Contractor and their Guarantor”

Risk: “Delayed commencement may lead to project exceeding time-
constraints / project plan becoming inaccurate / further costs / product
may not be fit for purpose”

Control: “Specific product selected so that it can be used in most
weather conditions (Guaranteed by manufacturer), meaning delays to
commencement should not affect quality / project plan / project costs”

Risk: “Health and Safety risks, including working at heights / asbestos
removal’

Control: “The Contractor has been advised that they must comply with
all CDM requirements e.g. working at heights, Control of asbestos etc.
and also The Contractor must complete a Construction Phased Plan
prior to the works commencing to ensure that all the requirements of
CDM are met. All work will be monitored until completion. The Council
will also undertake a pre-contract meeting with the Contractor to
ensure that there are no obvious risk to the public priorto
commencement of any works”.

IMPACT ON COUNCIL PRIORITIES

Fairness for All - The proposal supports LBE's vision statement in respect
of fairness for all and providing value for money services to tenants and
leaseholders.

Growth and Sustainability - The proposal will have a positive impact on
the long term sustainability of the housing stock, supporting Enfield’s 2020
vision to deliver significant economic, environmental and social benefits for all
of Enfield stakeholders.

Strong Communities - Tha project gromotes the Council vision in ling with
the Enfield Strategic Partnership of developing more secure environments
through the creation of good quality urban design. The proposal supports
LBE’s vision statement in respect of creating and maintaining homes to a high
standard. 23
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9 EQUALITY IMPACT IMPLICATIONS

9.1 Itis not deemed relevant or proportionate to carry out an equality impact
assessment / analysis for the approval of this specific tender.

10 PERFORMANCE MANAGEMENT IMPLICATIONS
10.1 Not applicable
1 HEALTH AND SAFETY IMPLICATIONS

11.1  The project will be undertaken and completed in accordance with the
Construction (Design and Management) Regulations 2015.

12 PUBLIC HEALTH IMPLICATIONS
12.1  The proposed works wili provide residents with the advantage of having an
enhanced social environment that will support their well-being.

Background Papers

(For further guidance on report writing please refer to the Constitution
guidance notes available on Enfield Eye
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MUNICIPAL YEAR 2016/2017 REPORT NO.

ACTION TO BE TAKEN UNDER
DELEGATED AUTHORITY

OPERATIONAL DECISION OF:
Director — Regeneration and
Environment

Contact officer and telephone number:

Agenda — Part: 1 |KD Num: 3973

Subject: Direct Appointment of Cognition
Land & Water via Exemption

Wards: Edmonton

Peter George x 3318 - Peter.george@enfield.qgov.uk

1.1

1.2

1.3

EXECUTIVE SUMMARY

Amec Foster Wheeler have produced a Groundwater Remediation Options Appraisal
(ref 34910 RR693i3) for Non Aqueous Phase Liquid (NAPL) recovery from shallow
groundwater in the Kempton Park Gravels (KPG) beneath the Willoughby Lane and

Meridian Way sites.

The options appraisal was produced in support of the Shallow Groundwater
Remediation Strategy for Willoughby Lane and concluded that the NET System was

the preferred technology.

The purpose of this technical note is to provide a summary cost and effectiveness
comparison of the two most favourable remediation options and to recommend that the
NET System be used and therefore the appointment of Cognition Land & Water
(Cognition) as the only contactor in the UK who can undertake the work.

2.1

2.2

23

RECOMMENDATIONS

Based on the remedial objectives, the options appraisal concluded that the NET
System is the preferred remediation option for NAPL recovery on the Willoughby Lane

and Meridian Way sites.

The recommendation is therefore to appoint Cognition to undertake the work as the
only company in the UK that has the authorisation by the Environmental International
Corporation (EIC) who own the NET System. The initial contract shall be up to 31
December 2018. In advance of this date, a review of the requirements for additional
works (if any) will be undertaken and options for procurements (e.g. extension of
proposed contract, further market testing) put forward for consideration.

This NET System is recommended because it has the advantages of:
o Effective recovery of both light phase (LNAPL) and dense phase (DNAPL)

hydrocarbons;

¢ Ability to match the rate of recovery to the rate of NAPL inflow into a well, which
will result in optimum remediation achievement;

e Low running costs; portability and limited disruption during soil remediation and
development because it can operate on a standalone basis.
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

BACKGROUND

Meridian Water is a pivotal regeneration scheme, which has the potential
to accommodate over 10,000 new homes and 6,700 new jobs by 2030.
The Meridian Water Masterplan was adopted in 2013 as Planning and
Urban Design Guidance - Material Consideration, and provides a
framework for the delivery of this new community adopted by the council in
July 2013 (Key Decision: 3699).

The Council has concluded on the procurement of a master developer for
Meridian Water, and is looking to enter into a legal agreement with Barratt
London, the preferred bidder. A remediation framework is currently being
established and this will provide remediation services that will enable land
to be used for development purposes and the building of houses.

The Willoughby Lane site was formerly used as a town gas works and the
Meridian Way (also know as Tear Drop) site as a coal storage area. The
sites are to be redeveloped for housing, with areas of public open space
and a new railway station. The first phase of construction is intended to be
completed by 2018, with further phases to follow.

The ground conditions at the site have been described by Amec Foster
Wheeler as Made Ground overlying Enfield Silt, over the Kempton Park
Gravels (KPG), over the London Clay. The site history has led to some
contamination presence, for which there are remediation strategies to
bring the sites into beneficial use. The KPG strata contains shallow
groundwater that is impacted with a hydrocarbon, technically referred to as
NAPL (Non-Aqueous Phase Liquid); this hydrocarbon either floats (i.e. is
lighter than water) or sinks (i.e. is denser than water). LNAPL (Light Non-
Aqueous Phase Liquid) is floating on top of the water table and DNAPL
(Dense Non-Aqueous Phase Liquid) is present at the base of the KPG
strata, i.e. on top of the impermeable London Clay. The NAPL in the KPG
had previously been remediated by National Grid Properties via a
technique called Total Fluid Abstraction, however, efforts were
unsuccessful with respect to the removal of mobile NAPL.

A remedial options appraisal was produced by Amec Foster Wheeler in
support of the Shallow Groundwater Remediation Strategy for Willoughby
Lane which concluded that the Non-aqueous Extraction Technique (NET)
System was the preferred technology to remediate the KPG of mobile
NAPL.

The objective of the remediation works is to demonstrate a significant
reduction in the amount of NAPL present in KPG at the site. It is not
intended to reduce the NAPL to zero presence, an approach that is
supported by the Environment Agency.

The remediation options appraisal considered a number of options but the
two being considered as most appropriate were Total Fluid Abstraction
(TFA) and the NET System, which are discussed in detail below.
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3.8

3.9

3.10

3.1

The purpose of this paper is to i) provide a summary cost and
effectiveness comparison of the two most favourable remediation options
and ii) to recommend that the NET System be used. In addition, this
proposal will prescribe in detail the pros and cons of each technique.

Benefits of the NET recovery scheme over Total Fluid Abstraction
Total Fluid Abstraction (TFA) involves pumping a mixture of water and
NAPL from the KPG to surface, followed by i) treatment to separate the
two; ii) water treatment to meet discharge criteria, and iii) discharge of
water to sewer and removal of NAPL to an off-site treatment/disposal
facility. TFA was undertaken at the Willoughby Lane Site between 2001
and 2006 and therefore its likely performance and the scale of operations
required is well-understood.

The NET System consists of a continuous loop of a unique absorbent
fabric consisting of oleophilic (i.e. has an affinity for hydrocarbons not
water) fibres installed in a recovery well containing NAPL. A weighted
pulley is used to deploy the loop with its base below the NAPL. The fabric
loop is set in motion so that it passes through the NAPL which is then
brought to the surface. At the surface the NAPL is removed by squeeze
rollers, NAPL is discharged into a container and the process continues.
The speed of the loop circulation or width of the fabric can be varied to
match NAPL recovery potential..

The NET system has significant advantages over TFA. These are:

Flexibility: The NET system can be easily and quickly be moved around
the site from well to well, whereas TFA requires fixed infrastructure (which
would be a constraint to development);

Programme: field trials indicate that NAPL can be recovered relatively
quickly using the NET system. In many areas of the site, NAPL recovery
will be restricted to less than one year due to the pending development;

Waste generation: the NET system only recovers NAPL, whereas TFA
generates large quantities of contaminated waste water that require
treatment and expensive disposal;

Logistics (educed interference with other site activities): The NET system
comprises standalone recovery units, which do not require pipes or
cables. In contrast, TFA requires significant infrastructure in the form of a
power supply and pipework to extract water and NAPL and to direct
recovered water and NAPL to a central treatment works - this would be
very disruptive during soils remediation and development;

Sustainability: since the NET system does not recover groundwater, the
system avoids the need for costly and energy intensive groundwater
abstraction, treatment and disposal (unlike TFA);

Dewatering Risk: The NET system does not result in groundwater
lowering (unlike TFA) therefore there are no potentially significant impacts
on adjacent infrastructure that may be sensitive to dewatering settlement,
including the railway and National Grid’s PRS;
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3.14

4.1

4.2

e Speed: The trial of NET at Willoughby Lane has demonstrated its ability to
rapidly recover LNAPL and DNAPL whereas an end point was previously
not achieved with TFA; and

¢ Permitting: NAPL recovery based on the NET system does not require
abstraction or discharge consents, unlike TFA.

The NAPL remediation strategy using the NET system has been endorsed
by the Environment Agency (EA), Appendix 2 provides the justification of
the NET system.

Assessment criteria and scoring detail
The criteria used to evaluate potential NAPL remedial options for this site
are set out as follows:
e Practicability — practical considerations for implementation and
maintenance of the selected remedial strategy, including its long term
durability (ranking system: 1 = least practicable, 5 = most practicable);

o Effectiveness — ability of the selected technique to meet the remedial
objectives and the time taken for remedial objectives to be met (ranking
system: 1 = least effective, 5 = most effective);

e Cost — a comparison of the relative costs of each remedial method
(ranking system: 1 = highest cost, 5 = lowest cost); and

¢ Sustainability — consideration of additional environmental objectives such
as consumption of power and water, generation of waste, air and noise
pollution, vehicle movements and used of off-site locations such as
landfills (ranking system: 1 = least sustainable, 56 = most sustainable).

Table 2.1 presents a matrix in which the two shortlisted NAPL remedial
options selected are ranked for each of the four assessment criteria listed
above.

Table 2.1. Assessment criteria and score (out of 5)

LNAPL DNAPL LNAPL+DNAPL
Technique Practic- | Effective- Practic- | Effective- | Cost | Sustain- Total
ability ness ability ness ability
Total fluids
abstraction 3 4 2 4 3 3 19
(TFA)
NET System 5 4 4 4 4 5 26

Cost comparison

The detailed cost comparison of both of these systems can be found in Part 2 of
this report.

A number of assumptions have been made in deriving the scope and cost
estimate of deploying this system at Willoughby Lane and Meridian Way. If any
of the assumptions turn out to be incorrect, some aspects of the scheme may
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4.3

4.4

45

5.1

6.1

require amendment, upscaling or prolonging, which is likely to lead to an
increase in costs. Below can be found the assumptions made in respect of both
systems

NET system — The costed scope is based on the following assumptions:

e 10 No. NET units installed within up to 94 (No.) newly drilled and installed
recovery or monitoring wells on Willoughby Lane and Meridian Way will be
suitable site coverage to allow recovery of NAPL across the site. It is
doubtful all the wells will be needed, thus it would represent a cost saving
potential.

¢ NAPL recovery will be completed within one year in some areas of the
site, extending to two and possibly three years in certain areas.

Information on costs has been provided by Cognition (a specialist remediation
contractor who are the only contractor in the UK licensed to use the NET
System).

Total fluids abstraction (TFA)
The costed scope is based on the following assumptions:

e 50 No. newly installed recovery wells of standard construction on
Willoughby Lane and Meridian Way will be suitable site coverage to allow
recovery of NAPL across the site.

¢ Groundwater treatment can be achieved to adequate standard using
separation, infiltration and air stripping, without the need for activated
carbon, to tender treated groundwater suitable for disposal to sewer and
to groundwater.

e Abstracted groundwater can be pumped water from Meridian Way to a
treatment plant based on Willoughby Lane through the subway beneath
the railway.

¢ NAPL recovery will be completed within one year in some areas of the
site, extending to two years in certain areas.

Cost Certainty

Cost estimates are presented Part 2 of this report for the NET System and for
TFA respectively.

Conclusion

The NET System produces >99% NAPL (i.e. hydrocarbons) whereas Total Fluids
Abstraction (TFA) produces a mix of oil and water (which can be as low as 1-2%
NAPL). The latter then needs separating requiring additional equipment, which
has both a cost implication and takes more space and time — furthermore, TFA is
more intrusive and less effective as a solution than the NET System and thus
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6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

stands less chance of meeting programme demands or achieving regulatory
approval when compared to the NET System.

Effectiveness - The NET system is expected to be more effective in recovering
NAPL than TFA because:

¢ It will only recover NAPL, not a groundwater/ NAPL mix.

e |t can be installed quickly and easily be moved to target key areas of the
site.

e Itis expected to recover greater volumes of NAPL in a given timeframe
and the recovery is time-constrained considering the development
programme.

TFA is likely to become increasingly inefficient as NAPL is recovered. This
means that an increasing volume of water will need to be pumped for each litre of
recovered NAPL over time.

Convenience

The standalone nature of each NET system means that soil remediation and, if
necessary, development, can work around NAPL recovery. In contrast TFA
requires pumping wells to be connected to a water treatment plant, so power
cables/air lines and pipework would need to extend across large areas of the site
— this would be a major constraint for the planned soils remediation and building
development.

NAPL recovery by TFA on the Meridian Way site will either require a separate
water treatment plant (which is not included in the costs) or would require power,
control and pipework in the subway beneath the railway. The subway is known
to be flooded, has not to our knowledge been accessed since 2011 and is
currently un-usable, plus access is controlled by Network Rail.

In addition, a TFA scheme that abstracts significant volumes of groundwater is
likely to require water infiltration trenches to reduce disposal to sewer.

Pipework and infiltration trenches associated with TFA are likely to disrupt soil
remediation. These constraints are also likely to have an impact on the soils
remediation contractors programme and would incur time related cost delays.

The NET System can, if necessary, continue to operate during and after
development because it is unobtrusive. TFA would be much more intrusive and
is less likely to be acceptable to a developer or to residents.

Sustainability

NET system uses very little power and generates very little waste. In contrast,
TFA uses significantly more power and generates large volumes of waste water
which must be treated before reinjection or disposal to sewer.

Cost
Based on the estimates above, the NET System is estimated to be approximately
18% less expensive over the two years of operation than TFA and further cost
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6.10

6.11

6.12

6.13

71

8.2

9.1

savings may be achieved with the NET System solution. depending on
effectiveness achieved. Extending remediation beyond the two years to target
persistent areas will be less expensive using the NET system, as with the
standalone units as this does not require maintenance of the water treatment
plant. ’

Overall

The shallow groundwater remediation objectives are defined as ‘to recover, as
far as is reasonable in terms of site constraints, timetable for development,
technical feasibility and cost-effectiveness, mobile (i.e. recoverable) NAPL from
the Kempton Park Gravels'.

It is considered the NET System offers a number of advantages in meeting the
objectives:

Lower cost and more effective solution;

Increased NAPL recovery potential, especially DNAPL;
Reduced deployment lead in time;

Increased flexibility working around site constraints; and
Increased sustainability.

Amec Foster Wheeler has recommended application of the NET System to
recover NAPL on the Willoughby Lane and Meridian Way sites. Use of the NET
System has also been endorsed by the Environment Agency.

Cognition are the only contractor licenced to use the NET System in the UK, see
Appendix 1 for confirmation.

ALTERNATIVE OPTIONS CONSIDERED

An alternative NAPL recovery system using TFA has been considered as
detailed above. A case has been made for the adoption of the NET System by
LBE'’s technical consultants.

REASONS FOR RECOMMENDATIONS

Recovery of NAPL from the KPG is a requirement of the EA approved
remediation strategy for both the Willoughby Lane and Meridian Way sites. It
needs to be completed prior to development of the sites so is a critical path item.
Adoption of the NET system is recommended as the best technical option and
comparatively is the lower cost solution.

The NET system is only operated in the UK under licence to Cognition.

COMMENTS OF THE DIRECTOR OF FINANCE, RESOURCES AND
CUSTOMER SERVICES AND OTHER DEPARTMENTS

Financial Implications

9.1.1 The 2016-17 budget report approved by Council in'February 2016 included the

Meridian Water Capital Programme budget for the year 2016-17 inclusive of a
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9.2

9.2.1

9.3

9.31

9.3.2

9.4

9.4.1

9.4.2

943

944

10

10.1

10.2

forecast budget for remediation and the costs referred to within this report can be
contained from within this budget at no additional borrowing cost to the Council.

Legal Implications
Legal implications are contained in Part 2 of this report.
Procurement Implications

As referenced above, Cognition are the only providers who can realistically
deliver this activity under the preferred method identified. As such, this
procurement has been conducted as an exception to competitive tendering,
under clause 9.1.10 of the Council’'s CPRs [included below for transparency].

“Where the goods, services or works are only available from a single supplier or
are available only at a fixed price and no suitable alternative is available in
accordance with EU procurement law.”

Property Implications

Strategic Property Services (SPS) is aware that groundwater de-contamination
and remediation works are potentially expensive and time consuming issues and
have the capacity to adversely affect the development programme.

Whilst SPS do not possess the necessary expertise to make a professional
judgement between the two remediation options, it is noted that regeneration
officer colleagues have used Amec Foster Wheeler to produce an appropriation
brief, specification and costings ahead of a decision and this approach is
considered correct based on previous relevant experience.

It is noted that there is the potential for upscaling/prolonging works if the
underlying assumptions prove incorrect and therefore further consideration could
be given to an understanding of the risk and impact of non-performance of the
system and the overall effect on the development programme.

It has been assumed by SPS that the comparative methodologies have been
thoroughly compared in programme risk terms as well as cost and other factors.

KEY.RISKS

The key risks can be considered as the following:

Whilst the EA have authorised the method they will still need to sign off the
operation after is has been in operation. Not gaining EA signoff following 1 year’s
operation; -Mitigation provision has been made within the budget for a 2nd and
if necessary 3rd year as a mitigation measure.

Development programme preventing completion of planned works due to access
issues. Mitigation - the remedial approach is flexible and can operate in tight
spaces and furthermore, so long as it can be demonstrated that ‘best efforts’
were made in the time opportunity available, then all stakeholders should be
satisfied.
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10.3

10.4

10.5

11

11.1

12

12.1

13

13.1

14

141

14.2

Presence of DNAPL (hydrocarbon contamination) under the rail lines in a natural
depression in the geology making it difficult to extract. Mitigation -
Additional mitigation measures w.r.t. piling design may be required if residual
DNAPL contamination is left on-site; note that the planned deep piling approach
already uses a method to mitigate vertical migration. This risk will be dealt with
via the developer's Foundations Works Risk Assessments (as per the planning
condition), which will outline these aspects.

Dust or vapour generation from the site — Mitigation — Boundary monitoring will
be put in place and any corrective action will be taken as and when necessary.

The exclusivity agreement in the contract is until 31%' December 2018 —
Mitigation - In advance of this date, a review of the requirements for
additional works (if any) will be undertaken and options for procurements (e.g.
extension of proposed contract, further market testing) put forward for
consideration

IMPACT ON COUNCIL PRIORITIES

The remediation of work at Meridian Water is a part of the Masterplan which is
fundamental in achieving sustainable development. Planning and urban design
guidance about the significant scale of change proposed throughout the
document seeks to achieve fairness for all, sustainable growth and the
development of strong communities.

EQUALITIES IMPACT IMPLICATIONS

A Predictive EQIA has been undertaken and has highlighted no negative impact
on residents from the protected characteristic groups or persons due to socio-
economic factors.

PERFORMANCE MANAGEMENT IMPLICATIONS

Delivery of a comprehensive regeneration scheme at Meridian Water is a
corporate priority within the Council’'s Business Plan 2012-15. Completion of the
Masterplan and delivering phased infrastructure improvements will help to meet
Outcome 2.10 of the Business Plan; to improve the quality of life of residents
through the regeneration of priority areas and promote growth and sustainability.

HEALTH AND SAFETY IMPLICATIONS

Cognition will act as Principal Contractor for the initial phase of the works (prior to
commencement of the soils remediation, developer or Network Rail) and will
therefore, be responsible for site Health and Safety. Amec Foster Wheeler
carried out a review of their competence and compliance with H&S regulations,
on behalf of Enfield Council. This found Cognition to be suitably qualified to
undertake the role, with a proven track record in Health & Safety.

Cognition are experienced in dealing with the types of contamination anticipated
on site and understand how to work with these materials safely.
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15 HR IMPLICATIONS
N/A

16 PUBLIC HEALTH IMPLICATIONS

16.1 The remediation works are subject to planning permission which include
satisfying conditions relating to environmental management and monitoring and
verification reporting. Based on the planned operation and maintenance of the
NET systems on site, it is unlikely to result in significant dust or vapour -
generation, therefore, the works will have limited implications with respect to
public health for adjacent site users. Boundary monitoring will be undertaken with
mitigation measures put in place as required. Site security will be in place to
prevent unauthorized access.

17 Appendices

17.1  Appendix 1 — letter from EIC confirming Cognition
17.2 Appendix 2 — Justification of the NET System

18 Background Papers

None
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Environmental Intetnational Corporation

161 Kimball Bridge Road, Suite 100, Alphatetta, GA 30009, United States of America
Phone: 770-772-7100, [Fax: 770-772-0555

Website: www.eicusa.com

April 29, 2016

Mr. Jon Goddard

Cognition Land & Water
Springfield House

Oatlands Drive

Weybtidge, Surrey KT13 9LZ
United Kingdom

Subject: Executed International Exclusive Representative Agreement

Hi Jon,

As chronicled in our previous communications, this letter reconfirms that Cognition Land & Water
is our exclusive representative for sales, installaton, and servicing of EIC’s unique Non-aqueous
Extraction Technique (NET) systems in the contiguous United Kingdom. This exclusive
arrangement, following the terms of our International Exclusive Reptresentative Agtreement, 1s valid
until December 31, 2017.

If you have any questions in this regard, please contact me.

Thanks.

Very truly yours, 4
ENVIRONME

(Wb J( .'

Alan Sanders, P&,
Associate

\ [, CORPORATION

Cc: Richard Hosking, ogniton
Raj Mahadevaiah, EIC



-



W © Ainec Faster ‘vheeler Environment & Infrastructure UK Limited ?

Ao
Ny
amec
foster
wheeler

Technical note:
Justification of NAPL Remediation Approach
Willoughby Lane and Meridian Way

1.  Introduction

Amec Foster Wheeler has produced a Groundwater Remediation Options Appraisal (ref 34910 RR693i3) for
Non Aqueous Phase Liquid (NAPL) recovery from shallow groundwater in the Kempton Park Gravels (KPG)
beneath the Willoughby Lane and Meridian Way sites.

The options appraisal was produced in support of the Shallow Groundwater Remediation Strategy for
Willoughby Lane and concluded that the NET system was the preferred technology.

The purpose of this technical note is to provide a summary cost and effectiveness comparison of the two
most favourable remediation options.

2. Remediation options appraisal

2.1 Recommended technology

Based on the remedial objectives, the options appraisal concluded that the Non-aqueous Extraction
Technique (NET) recovery scheme is the preferred remediation option for NAPL recovery on the Willoughby
Lane and Meridian Way sites. This system has the advantages of:

» Effective recovery of both LNAPL and DNAPL;

> Ability to match the rate of recovery to the rate of NAPL inflow to a well, which is the maximum
possible inflow rate;

» Low running costs,
> Portability;

> Limited disruption during soil remediation and development because it can operate on a
standalone basis.

2.2 Benefits of the NET recovery scheme over total fluid abstraction

The next most favourable option was Total Fluid Abstraction (TFA), which involves pumping a mixture of
water and free product, followed by surface treatment to separate NAPL from water and then treatment and
disposal of water. TFA was undertaken at the Willoughby Lane Site between 2001 and 2006 and therefore
its likely performance and the scale of operations required is well-understood.

The NET system has significant advantages over TFA. These are:

» Flexibility: NET system can be easily and quickly be moved about a site from well to well;

May 2016
Doc Ref: 34910N761i2

»



© Amec Foster Wheeler Environment & Infrastructure UK Limited

Programme, field trials indicate that NAPL can be recovered relatively quickly using the NET
system. In many areas of the site, NAPL recovery will restricted to one year due to the pending
development;

» Waste generation: the NET system only recovers free product, whereas TFA generates large
quantities of contaminated waste water that require treatment and disposal;

» Reduced interference with other site activities. The NET system comprises standalone
recovery units, which da not require pipes or cables. In contrast, TFA requires significant
infrastructure in the form of a power supply and pipework to extract water and NAPL and to
direct recovered water and oil to a central treatment works- this would be very disruptive during
soils remediation and development;

> Sustainability: since the NET system does not recover groundwater, the system avoids the
need for costly and energy intensive groundwater abstraction, treatment and reinjection;

» The NET system does not result in groundwater lowering therefore there are no potentially
significant impacts on adjacent infrastructure that may be sensitive to dewatering settiement,
including the railway and National Grid's PRS;

> The trial of NET at Willoughby Lane has demonstrated its ability to rapidly recover LNAPL and
DNAPL and

Permitting: NAPL recovery based on the NET system does not require abstraction or discharge
consents.

2.3 Assessment criteria and scoring detail
The criteria used to evaluate potential remedial options for this site are set out as follows:

Practicability — practical considerations for implementation and maintenance of the selected
remedial strategy, including its long term durability (ranking system: 1 = least practicable, 5 =
most practicable); /

Effectiveness — ability of the selected technique to meet the remedial objectives and the time
taken for remedial objectives to be met (ranking system: 1 = least effective, 5 = most effective);

Cost — a comparison of the relative costs of each remedial method (ranking system: 1 =
highest cost, 5 = lowest cost); and

Sustainability — consideration of additional environmental objectives such as consumption of
power and water, generation of waste, air and noise pollution, vehicle movements and used of
off-site locations such as landfills (ranking system: 1 = least sustainable, 5 = most sustainable).

Table 2.1 presents a matrix in which the two remedial options selected are ranked for each of the four
assessment criteria listed above. Additional justification of the scoring is presented in the options appraisal
(ref 34910 RR693i3).

Table 2.1  Assessment criteria and score

Assessment Criteria and Score (out of 5)

LNAPL DNAPL LNAPL+DNAPL
Technique Practicability Effectiveness Practicability Effectiveness Cost  Sustainability Total
Total fluids 3 4 2 4 3 3 19
abstraction (TFA)
NET system without 5 4 4 4 4 5 26

groundwater lowering
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3. Cost comparison

3.1 System scoping

In order to compare costs of the two systems, Amec Foster Wheeler has estimated the size and scale of a
remediation system, in terms of the numbers of recovery wells, number of recovery pumps, the duratlon of
recovery and, in the case of TFA, the capacity of the water treatment plant required.

A number of assumptions have been made in deriving the scope and cost estimate of deploying this system
at Willoughby Lane and Meridian Way. If any of the assumptions turn out to be incorrect, some aspects of
the scheme may require amendment, upscaling or prolonging, which is likely to lead to an increase in costs.

3.2 NET system
The scope is based on the following assumptions:

» 10 No. NET units installed within a proposed 25 No newly drilled and installed recovery wells
on Willoughby Lane and Meridian Way will be suitable site coverage to allow recovery of NAPL
across the site.

» NAPL recovery will be completed within one year in some areas of the site, extending to two
and possibly three years in certain areas.

Information on costs has been provided by EIC (NET system manufacturer) and Cognition (specialist
groundwater remediation contractor who are the only contractors in the UK licensed to use the NET based
NAPL recovery system on the sites).

Application of the NET system at the sites is anticipated to require the following:
» Resident technician, full time for year one, site accommodation, plus office / senior support.
» EIC design, training, site visits and office support.
» Mobilisation, moving units, demobilisation, NAPL testing, power supply, reporting.

» 10 No NET units, hydrophaobic fabric belts, ancillary equipment and product storage; 5 for
LNAPL recovery and 5 for DNAPL.

»  Drilling an installation of up to 40 No. recovery wells, to depths of between 3 and 8 m, with part
stainless steel, enhanced efficiency installations.

» Drilling an installation of up to 47 No. monitoring wells, to depths of between 3 and 8 m, with
part stainless steel, enhanced efficiency installations.

» Waste NAPL storage and disposal in year one.

» Resident Engineer, weekly visits in year two.

» Equipment maintenance, supplies, power, moving units.
» Waste NAPL storage and disposal in year two.

The outline indicative costs of the above scope are listed in Table 4.1. The quotation received from
Cognition dated 29 March 2016 is presented in Appendix A.

Total fluids abstraction
The scope is based on the following assumptions:

50 No. newly installed recovery wells of standard construction on Willoughby Lane and
Meridian Way will be suitable site coverage to allow recovery of NAPL across the site.

May 2016
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Groundwater treatment can be achieved to adequate standard using separation, infiltration and
air stripping, without the need for activated carbon, to tender treated groundwater suitable for
disposal to sewer and to groundwater.

Abstracted groundwater can be pumped water from Meridian Way to a treatment plant based
on Willoughby Lane through the subway beneath the railway.

NAPL recovery will be completed within one year in some areas of the site, extending to two
years in certain areas.

The scope of the scheme and costs are based on costs of the 2000 to 2006 remediation, which was carried
out on the Willoughby Lane site. This work was competitively tendered by National Grid Property and
therefore is assumed to provide a good reflection of market rates at the time. An allowance has been added
to the 2000 estimate for a cyclone NAPL separation tank, as this amendment was required to the original
system to separate the NAPL mixture encountered on site.

Cost have been increased by 62.5% due to inflation over the 16 years since 2000. The Average Weekly
Earnings Index Construction has increased by 54.7% between 2000 and 2015. The Building Cost
Information Services (BCIS) all in Tender Price Index (TPI) has increased by 70.3%. We therefore consider
that an increase of an average of these two indices is reasonable. Details of these, and other, indices is
presented in Appendix B.

It is noted that there is uncertainty regarding the scope of TFA that may be designed and implemented today
and uncertainty regarding the inflationary increase since 2000, however without inviting designs and tenders
from specialist contractors, the estimates of scope and cost are considered to provide a reasonable
estimate.

Application of TFA is anticipated to require the following:
Drilling and installation of 50 extraction wells up to 9m bgl;

Installation and operation of approximately 50 submersible top/bottom loading pneumatic
pumps and pipework infrastructure;

Groundwater infiltration trenches to promote NAPL flow to recovery wells and aid recovery;

On site water treatment plant, consisting of transfer tank(s), control container (compressor
housing), oil water separator, filter media and air stripper.

Resident engineer(s) for technical management, operation & maintenance and environmental
monitoring, assuming intensive operation and management over 12 month, and 20% effort in
year two;

Product removal and off-site disposal and groundwater disposal to sewer;

Railway settlement monitoring (due to risk of settlement as a resuit of groundwater
abstraction);

Dedicated electrical power supply; and
Abstraction license and discharge consents for re-injection and / or disposal to sewer.

The outline indicative costs of the above scope are listed in Table 4.2.

4. Outline indicative costs

4.1 Cost estimates
Cost estimates are presented in Table 4.1 and 4.2 for the NET System and for TFA respectively.

As defined above, the NET system is based on a quotation from Cognition in March 20186, for up to two
years of operation. This quote was intended to be at the upper range of likely out-turn costs to cover risk.
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The TFA estimate is based on the 2000 tendered price, with an additional allowance for a larger oil water
separation tank, increased by an inflationary factor. Further details are given in Appendices B and C.

It is noted above that before concluding the procurement process with Cognition or tendering TFA, there is
some uncertainty regarding these estimates.

Exclusions

The cost estimates have excluded costs for the following items:

Table 4.

10

May 2016

> Security, the groundwater remediation is assumed to coincide with soil remediation, therefore a
separate cost has not been included for security, However it is possible security may be
required on completion of soil remediation (note some allowance for security is included in the

Cogpnition quote in Appendix A but has been accounted in Table 4.1);

» Conversion of the NET systems to entirely below ground systems in year 2 (included as an
option in the Cognition quote in Appendix A but not accounted for in Table 4.1)

» Consultancy and other third party costs for management of remediation; and

» Costs associated with disruption to groundwater remediation due to soil remediation or from
site development. It is considered that implementation of the standalone units of NET systems

will be inherently more flexible and less interrupted by the sail remediation.

1 NET system (two years) cost estimate

Task

Resident engineers, full time for year one, site accommodation, plus office /
senior support.

EIC design, training, site visits and office support.

Mobilisation, moving units, demobilisation, NAPL testing, power supply,
reporting.

10 No NET units (9 new + 1 refurb), hydrophobic fabric belts, ancillary
equipment and product storage; 5 for LNAPL recovery and 5 for DNAPL.

Drilling an installation of 40 No. recovery wells and 47 monitoring wells, to
depths of up to 8 m, with part stainless steel casing

Waste NAPL storage and disposal in year one.

Resident Engineer, weekly visits in year two and head office support and
reporting

Equipment maintenance, supplies, power, moving units, NAPL storage and

Cognition mark-up on subcontractor

Miscellaneous items

Doc Ref: 34910N761i2

Total

89570

75684

60180

236093

116560

21000

36310

37460
35197

15,611

723,665
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Table 4.2  Total fluids abstraction (two years) cost estimate

Task Total

1 Contact and office support £ 750969
2 Design Cost £ 28,038
3 Site Supervision £ 28,038
4 Site Accommodation and Plant £ 10,036
5 Well Installation £ 48,737
6 Trenches and Pipe Laying £ 49628
7 Pumps and Distribution Network £ 146,452
8 Groundwater Treatment Plant & cyclone NAPL separator £ 157,898
9 Commissioning £ 7941
10 Demobilisation £ 21,299
" Operation and Maintenance Per Month — Year 1 (intensive) £ 129,675
12 Operation and Maintenance Per Month — Year 2 (part-time) £ 25935
13 Disposal of water £ 53,040
14 Service Connections and electrical power £ 13,731
15 Groundwater Elevation Monitoring. Supply, installation and maintenance £ 2,844

of 2 water level monitors.

16 Monitoring of Railway Embankment £ 42,599
17 Removal of Pipework £ 15519
Total £ 857,378
5. Conclusion
5.1 Effectiveness

The NET system is expected to be more effective in recovering NAPL than TFA because:
It will only recovery NAPL, not a groundwater/ NAPL mix.
It can be installed quickly and easily be moved to target key areas of the site.

It is expected to recover greater volumes of product in a given timeframe and the recovery is
time-constrained considering the development programme.

TFA is likely to become increasingly inefficient as NAPL is recovered. This means that an increasing volume
of water will need to be pumped for each litre of recovered NAPL over time.
5.2 Convenience

The standalone nature of each NET system means that soil remediation and, if necessary, development, can
work around NAPL recovery. In contrast TFA requires pumping wells to be connected to a water treatment
plant, so power cables/air lines and pipework would need to extend across large areas of the site. NAPL
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recovery by TFA on the Meridian Way site will either require a separate water treatment plant (which is not
included in the costs above) or would require power, control and pipework in the subway beneath the
railway. The subway is known to be flooded, has not to our knowledge been accessed since 2011 and is
currently un-usable,

In addition, a scheme abstracting groundwater is likely to require water infiltration trenches to reduce
disposal to sewer.

Pipework and infiltration trenches are likely to disrupt soil remediation. These constraints are also likely to
have an impact on the soils remediation contractors programme and would incur time related cost delays.

The NET system can, if necessary, continue to operate during and after development because it is
unobtrusive. TFA would be much more intrusive and is less likely to be acceptable to a developer or to
residents.

53 Sustainability

NET system uses very little power and generates very little waste. In contrast TFA uses significantly more
power and generates large volumes of waste water which must be treated before reinjection or disposal to
sewer.

5.4 Cost
NET system has a comparable cost to TFA.

Based on the estimates above, the NET System is estimated to be approximately 18% less expensive over
the two years of operation than TFA.

Extending remediation beyond the two years to target persistent areas will be less expensive using the NET
system, as with the standalone units as this does not require maintenance of the water treatment plant.

55 Overall

The shallow groundwater remediation objectives is defined as ‘to recover, as far as is reasonable in terms of
site constraints, timetable for development, technical feasibility and cost-effectiveness, mobile (aka
recoverable) NAPL from the Kempton Park Gravels’,

It is considered the NET system offers a number of advantages in meeting the objectives:
Lower cost effective solution;
Increased NAPL recovery potential, especially DNAPL;
Reduced deployment lead in time;
Increased flexibility working around site constraints; and
Increased sustainability.

For these reasons, we recommend application of the NET system to recover NAPL on the Willoughby Lane
and Meridian Way sites.
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Copyright and non-disctosure notice

The contents and layout of this report are subject to copyright owned by Amec Foster Wheeler (© Amec Foster Wheeler Environment &
Infrastructure UK Limited 2016). Save to the extent that copyright has been legally assigned by us to another party or is used by Amec
Foster Wheeler under licence. To the extent that we own the copyright in this report, it may not be copied or used without our prior
written agreement for any purpose other than the purpose indicated in this report. The methodology (if any) contained in this report is
provided to you in confidence and must not be disclosed or copied to third parties without the prior written agreement of Amec Foster
Wheeler. Disclosure of that information may constitute an actionable breach of confidence or may otherwise prejudice our commercial
interests. Any third party who obtains access to this report by any means will, in any event, be subject to the Third Party Disclaimer set
out below.

Third party disclaimer

Any disclosure of this report to a third party is subject to this disclaimer. The report was prepared by Amec Foster Wheeler at the
instructian of, and for use by, our client named on the front of the report. It does not in any way constitute advice to any third party who
is able to access it by any means. Amec Foster Wheeler excludes to the fullest extent lawfully permitted all liability whatsoever for any
loss or damage howsoever arising from reliance on the contents of this report. We do not however exclude our liability (if any) for
personal injury or death resulting from our negligence, for fraud or any other matter in relation to which we cannot legally exclude

liability.

Management systems

This document has been produced by Amec Foster Wheeler Environment & Infrastructure UK Limited in full compliance with the
management systems, which have been certified to 1ISO 8001, ISO 14001 and OHSAS 18001 by LRQA.
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Annex A
NET system costs
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| Introduction
Cognition Land and Water (COGNITION) has been contracted by Enfield Council to produce a proposal for
the recovery of mobile NAPL (Non-Aqueous Phase Liquid) at the Willoughby Lane and Meridian Way sites in
Edmonton, London. The Willoughby Lane site was formerly used as a town gas works and the Meridian Way
site as a coal stacking area. The sites are to be redeveloped for housing, with areas of public open space and a
new railway station. The first phase of construction is intended to be completed by 2018, with further phas1es to
follow.

The ground conditions at the site have been described by Amec Foster Wheeler as Made Ground overlying
Enfield Silt, over the Kempton Park Gravels (KPG), over the London Clay. Groundwater has been observed
within the KPG, most commonly at 1-2.5 mbgl. Both LNAPL (Light Non-Aqueous Phase Liquid) and DNAPL
(Dense Non-Aqueous Phase Liquid) have been identified within the KPG; LNAPL is floating on top of the water
table and DNAPL has accumulated within lower lying areas of the impermeable London Clay.

The objective of the remediation works is to demonstrate a significant reduction in the amount of NAPL on the
site. It is not intended to meet a numerical target or to reduce the NAPL to zero.

2. Scope of Works
COCNITION propose to install extraction wells and deploy NET™ (Non-aqueous Extraction Technique)
Systems to recover LNAPL and DNAPL. Environmental International Corporation (EIC) has developed the
NET™ system and put together a support proposal (Appendix E) that should be read in conjunction with this
document. The works are envisaged to take one year full-time, but may continue for 2-3 years on a part-time
basis in accordance with the site redevelopment.

2.1 Boreholes
COGNITION will contract LEAP Environmental to install four different types of boreholes:

e LNAPL extraction wells

o  DNAPL extraction wells
e [ NAPL monitoring wells
e  DNAPL monitoring wells

Work will be carried out in general accordance with BS 10175201 14+A1:2013 (Investigation of potentially
contaminated sites — Code of practice) and BS 5930:2015 (Code of practice for ground investigations). Leap
Environmental will dispose of all arisings and will produce logs within | week and a factual report within 2 weeks
of completion.

EIC has proposed locations for 10 wells for LNAPL recovery and 10 wells for DNAPL recovery (Appendix A).
The locations were selected based on a review of site data provided by Amec Foster Wheeler, which included
maps of LNAPL and DNAPL plumes, the top of the London Clay and groundwater levels. The number of wells
may be increased to 20, depending on conditions encountered during additional site investigation.

The average depth of the wells will be 3m for LNAPL recovery (based on recorded groundwater levels) and
8m for DNAPL recovery (based on the elevation of the top of the London Clay). In areas where the top of the
London Clay is reportedly higher (well numbers 2, 4 and 5), it is envisaged that DNAPL recovery wells will not
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be as deep. The exact depths of the wells will be confirmed following additional site investigation and discussions
with Amec Foster Wheeler.

LNAPL and DNAPL wells will be equipped with a sump below the well screen that is sealed with a bentonite
seal. The well screens on LNAPL wells will straddle the water table, whereas the bottom of the screened intervals
on the DNAPL wells should be set even or 0.Im below the London Clay.

The extraction wells will be formed of HDPE with a stainless steel well screen (as recommended by EIC).
Stainless steel will permit greater flow of NAPL into the well, facilitating a greater rate and quantity of recovered
product.

A maximum of 25 monitoring wells for LNAPL (3m) and 22 monitoring wells for DNAPL (8m) will also be
installed across the site. These wells will be monitored for NAPL rebound during the operation of the NET
System. These wells will be formed of HDPE and have a minimum 100mm diameter well casing. Since the site
has been subjected to numerous investigations, it may be possible to use existing wells for monitoring.

The NET™ System has been designed and manufactured by EIC in Georgia, USA. It is a highly efficient, practical
and cost-effective approach for the remediation of NAPL, with reported recovery efficiencies of 99%. The system
uses two motorised squeeze rollers and a continuous loop of NET™ fabric. The fabric consists of thousands of
oleophilic/hydrophobic fibres bound into a flat strip by a central Kevlar® fibre reinforced fabric core. The squeeze
rollers drive the fabric (which is held taught by a weighted tail pulley) in a loop down into the recovery well,
through the NAPL and back out of the well where the squeeze rollers desorb the NAPL from the fabric, allowing
it to gravity drain into an appropriate container (e.g. an Intermediate Bulk Container). The fabric to be utilised
by COGNITION will be 5Imm (2 inches) wide, since EIC considers this to be the ideal for a 100mm (4 inch)
recovery well. The weighted tail pulley will be installed |-1.5m below the water level for LNAPL recovery or
installed near the bottom of the well for DNAPL recovery.

The NET™ System has a number of notable advantages over conventional NAPL remedial technologies. For
example:

e itis capable of continuously recovering LNAPL or DNAPL, without recovering water, thereby enabling
the recovered product to be recycled/sold;

e groundwater pumping is not required, eliminating the costs associated with pumping, treating and
disposing of water;

e it has low electric power consumption requirements;

e itis constructed of stainless steel, so it is rugged for outdoor use, is low maintenance and is dependable;

e the rate of recovery can be adjusted to match the recharge rate to maintain current recovery.

It is envisaged that 9 Stationary Above-Grade (above ground) NET Systems will be purchased from EIC and |
existing system will be upgraded from a Portable Field NET System to a Stationary Above-Grade NET System,
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However, the number of systems to be purchased may be reviewed at a later date following discussions with
Amec Foster Wheeler and Enfield Council. Up to 5 of the Above-Grade NET Systems may need to be upgraded
to Below-Grade Systems at a fater date due to the site redevelopment programme.

2.2.1 NET System Installation and Operation

EIC will provide basic training to COGNITION on the installation, operation and maintenance of the systems.
EIC will also provide an equipment operation manual (included as Appendix F). This manual includes a
troubleshooting section, but 100 hours of remote technical support will also be provided by EIC.

The NET System is operated through a customisable control panel which includes:

e avariable speed drive — to optimise the NAPL recovery rate;

e an overflow shutoff switch — automatically shuts down the unit when the recovered NPL container
reaches the maximum storage capacity;

e a programmable timer — allows the system to operate intermittently as needed.

Each unit will be operated independently by battery power; this negates the need for traditional hard-wired line
power that typically presents obstacles to site redevelopment activities. A generator will be present on site and
used to charge batteries overnight.

Prior to the site visit by EIC to install the NET Systems, COGNITION will have conducted a full round of testing
of all site-wide wells with an oil/water interface metre, in order to select wells for installation. EIC will assist
COGNITION in the installation of all 10 NET Systems and will then conduct 24-hour NAPL recovery potential
tests at each well to determine if the NAPL recovery potential is sustainable. They will then determine an
optimum recovery rate and equipment speed setting. If NAPL recovery is not sustainable, EIC will provide
instructions to COGNITION to relocate the system.

NAPL recovery can be monitored by observing the amount dripping of the squeeze rollers or by periodically
measuring the volume of NAPL and water recovered in the NAPL collection vessel. The following table
determines the actions to be undertaken following recovery rate testing in each welt:

Recovery Rate Action
> |0 litres per day Continue with active NAPL mass recovery using the NET System,
Use the variable speed drive to adjust the recovery rate, switch to intermittent
10 =5 litres per day timer-based NAPL recovery or use passive processes such as periodic hand-bailing
events,

<5 litres per day Relocate the NET System to another well,
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The NET Systems will be supervised on a daily basis by COGNITION, who will make periodic checks. This will
include:

e determining the correct fabric speed and whether recovery should be continuous or intermittent;
e checking that the NET fabric has not become tangled;

e checking the condition of the NET fabric and squeeze rollers for wear or damage;

e checking power supply connections and condition of electrical components;

e checking for leaks or spills of NAPL from any part of the system;

e monitoring of air temperatures, since frost will wear out motors.

If NAPL recovery rates reduce to 10 litres per day (Ipd) or less, the variable speed drive can be used to adjust
the speed of the belt; this ensures that the recovery rate matches the well recharge rate. The speed of the belt
will progressively decrease as the NAPL reservoir becomes depleted. Periodic checks may indicate that the unit
does not need to be in continuous operation, so a timer can be set to operate the system periodically. Manual
well bailing will also be employed to supplement the NET system in low-yielding wells. When recovery rates
reduce to less than 5 Ipd and the plume has become stable and immobile, NAPL recovery will be considered
technically impracticable and will cease. Groundwater will then be monitored for one seasonal cycle or longer
until the NAPL recovery rates are confirmed to be less than 5 Ipd and the NAPL plume is stable.

When the NET System is moved to another well, a new NET fabric will be utilised to avoid cross-contamination.
Alternatively, the fabric may be cleaned in accordance with the procedures outlined in the Operation &
Maintenance Manual.

Recovered NAPL will be collected in IBCs (Intermediate Bulk Containers) which will be located in a bunded
area on an impermeable membrane, with spill kits and absorbents available. Once IBCs are three quarters full,
they will be moved by a telehandler to a designated storage area to undergo off-site disposal/recycling.

COGNITION will liaise with the soils remediation contractor and aim to commence NAPL recovery in the areas
that they intend to excavate first.

2.3 Monbillisation, Health & Safety and Security ,
Upon receiving an order, COGNITION will commission EIC to finalise the design and specification of the wells.
LEAP Environmental will also be contracted for installation of the boreholes.

A site office, lockable store and welfare facilities (e.g. toilet, canteen, drying room etc) will be set-up on site.
Heras fencing will be erected around the perimeter of the site and around each NET System. The maximum
footprint required to install and operate each unit is considered to be approximately 2m? Signage will be erected
around the site, detailing the levels of PPE required, the dangers within the compound and staff contact details.
A traffic management plan will be produced for the site and updated regularly to ensure traffic congestion is
avoided and traffic and pedestrian routes are safely segregated. Dedicated vehicle manoeuvring and delivery
areas will be set up at the front of the site near to the entrance. This will allow vehicles to pull into the loading
area and exit through a wheel wash facility if necessary.
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All staff and visitors will be required to sign into the site and undertake a site specific induction, covering all
aspects of working and visiting a contaminated site. All site operatives are required to hold a CSCS Operative
card and Site supervisors will hold SMSTS qualifications. Drivers will hold the appropriate CPCS cards and plant
certificates will be obtained for all plant. COGNITION’s Health and Safety advisor will visit the site fortnightly to
carry out site safety inspections and audits; records of visits will be provided.

COGNITION will be the Principal Contractor until the soils remediation contractor mobilises to site
(approximately [-3 months later). COGNITION will therefore produce a Construction Phase Health and Safety
Plan, to accompany the Risk Assessment and Method Statement. COGNITION will also provide 24-hour site
security if instructed by Enfield Council.

Following the site-set up and installation of the boreholes, the 10 NET Systems (and associated parts and
equipment) will be shipped from the USA to UK followed by a site visit by two EIC technicians. The technicians
will assist COGNITION in unpacking and setting up the systems. If NAPL recovery continues into years 2 and
3, EIC will ship 5 below-grade explosion-proof conversion kits to the UK. An EIC technician will re-visit the site
to convert | above-grade NET systems into a below-grade system. COGNITION will be provided with training
for the conversion of a further 4 below-grade systems.

2.4 Monitoring and Reporting

Following installation of all 10 NET Systems, EIC will prepare a report documenting the installation of the systems
for long-term operation. The report will also include a site plan, identifying the locations of the NET System:s,
After completion of their second site visit, EIC will prepare another report to document the conversion of above-
grade units to below-grade systems at selected well locations.

During the NAPL recovery works, the site chemist will maintain a site diary. The personnel present, plant and
equipment used, deliveries and collections, general observations/progress and details of any sampling undertaken
will be reported on a daily basis.

NAPL recovery rates and thicknesses will be reported on a weekly basis. Monthly progress reports will also be
provided, with more detailed interpretative reports (with recommendations) provided after 6 months and [2
months.

COGNITION will periodically conduct a spatial and temporal evaluation of the NAPL plumes to determine
whether the:

» plume is stable or shrinking

e contaminant flux is meeting remedial goals and is sustainable

* prevailing remedy is practical and cost-effective

e projected time frame to reach remedial objectives is acceptable

o LNAPL end points are truly reflective of the remedial success or are an artefact of water level fluctuations

e individual wells indicate that remedial end points were reached or whether they are collectively reflective
of the true reduction in NAPL remedial end points.

Upon completion of the NAPL recovery works, a final completion report will be written and issued to Enfield
Council, the Environment Agency and Amec Foster Wheeler.
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3. Project Team
The COGNITION project team will comprise:

e A project director — 150 hours during the first year to visit the site, attend project meetings, maintain
overall control of the direction of the project works and make strategic decisions where necessary. The
number of hours will decrease to 52 hours during year 2 and 24 hours during year 3.

e A site chemist — full time attendance in the first year and part time (weekly) attendance in years 2 and
3. This role is to manage the works, liaise with the EIC, the soil remediation contractor, Amec Foster
Wheeler (the consultant) and Enfield Council (the client) and to ensure that the equipment is in good
working order and running at the correct speed.

e Office support — 3 hours of office support work per week will be required, which involves dealing with
suppliers, subcontractors, permits, licences and interim reporting.

The CVs of the proposed COGNITION team are provided in Appendix B.

4. Programme
An initial programme for Phase | of the works is attached in Appendix C. The programme covers design and
regulatory approvals, ordering and purchasing of NET™" units, drilling and installation of wells and installation of
NET™ system. The intention is to commence with the LNAPL treatment as this may be disturbed during drilling
and wells are shallow (and therefore less expensive to install). The DNAPL treatment will require more careful
delineation as the more expensive stainless steel wells need to be installed in locations to optimise recovery.

5. Commercials

COGNITION has provided the EIC costs and included 10% to cover P&O. COGNITION will take ownership
of the NET™ units after a period of 3 years or completion of the project, whichever is sooner. The costs are
attached in Appendix D and reflect the minimum overall costs of the project. The only contingency included in
the costing is for additional monitoring and extraction wells where COGNITION has allowed for the installation
of up to 20 no. wells; no contingency has been added for unforeseen site conditions or circumstances.
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APPENDIX A Approximate locations of recovery wells




Figure 3-1: Proposed Locations of LNAPL Recovery Wells
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Figure 3-2:

Proposed Locations of DNAPL Recovery Wells
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APPENDIX B CVs of proposed COGNITION team
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Richard
Hosking

Title:

Director

Role:
Project Director

20

ONC HNC (Civil
Engineering), City Guild —
WAMITAB, CSCS

Summary of Expertise and Experience:
Richard has more than 20 years' experience working on major

. cavil engineering projects with over |4 vears' experience in

remediation contracting. As COGNITION's remediation
director, Richard has played a key role in reviewing client and
consultant reports as well as developing, pricing and
programming remediation strategies. As a director of a
specialist contractor, Richard's overriding objective is to ensure
the sustainability and cost effectiveness of proposed solutions
taking into account the most recent changes in legislation. He is
also responsible for ensuring that COGNITION employ the
latest technology and maintain a strong and experienced
network of independent experts and specialist subcontractors.
Richard maintains a close working relationship with clients and
has often advised developers on strategic planning matters
relating to remediating and redeveloping brownfield sites.
Richard is responsible for the development of the company,
ensuring the staff are well trained and the company meets its
health, safety and environmental policies.

With many years working as a civil engineer for Amec Foster
Wheeler and BAM Nuttall, Richard has a great deal of
experience in delivering complex projects and running busy
sites. He has an aptitude for ensuring site operations are
optimised; maximising output while minimising costs.
Hunterston: Richard was able to use both his civil engineering
and remediation experience to demonstrate that conventional
techniques such as slurry walls and soil stabilisation were
applicable to the maintenance programme for nuclear sites.
Steetley Chemicals: Richard was involved in the project at an
early stage with the clients and their consultants, advising and
helping to develop a phased remediation strategy. Richard
emphasised the need to treat and segregate materials, stabilise
soils and re-use tar in foamed asphalt for road construction; a
strategy which saved the client significant costs. Richard was
responsible for the overall delivery of COGNITION's works.
Millennium Dome: Richard was responsible for the delivery of
the civils and remediation works carried out during the
redevelopment of the former gasworks located on the
Greenwich Peninsular.




Willoughby Lane and Meridian Wa
S / ;;";; COGNITION

NAPL Remediation Proposal L AND 4V

CLWOO 1459

Mark Hosking

Site Chemist

Site Chemist

CSCS, SMSTS, First Aid,
Asbestos Awareness

Summary of Expertise and Expenence:

Whilst employed at COGNITION, Mark has gained experience
of a number of remediation techniques, including
bioremediation, groundwater treatment, chemical oxidation
and soil stabilisation. Mark has the competencies required to
run a site safely and efficiently, manage and organise personnel
and complete projects on-time. Mark's main responsibilities
include liaising with subcontractors, consultants and clients,
managing site works and ensuring equipment is in safe working
order.

Embassy Gardens: Mark was responsible for managing
demolition and remediation works at Embassy Gardens in
Battersea. Mark also produced a Materials Management Plan,
conforming to the CL:AAIRE code of practice, to enable the re-

use of materials on-site and minimise off-site waste disposal.

Station Road, Cuffley: Mark supervised demolition of the
former petrol station, removal of underground storage tanks,
excavation of a contamination hotspot, groundwater treatment
and installation of a pile mat.

Kingston Gasworks: Mark's role involved overseeing
groundwater treatment during dewatering operatlons at
Kingston Gasworks.

Balham: As a Site Chemist, Mark delineated areas of
contamination, supervised piling works and completed final
validation sampling and reporting.

i_f'/"y}\.i A [:) /""\'\i \ | D>WVAT
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Hendrik has 14 years of experience working in the construction
industry. Since joining COGNITION as a Contracts Manager,
he has become familiar with remediation techniques such as soil
stabilisation, chemical oxidation and groundwater treatment.

Whilst working for COGNITION, Hendrik has been involved
in the following projects:

— Wimbledon Hill Park, London
— Enderby Wharf, Greenwich
— Royal Wharf, London

. Kingston Gasworks, Kingston
Hendnk van — King , King
— National Film and Television School, Beaconsfield
del" Spuy — Brocklebank Retail Park, Charlton

— Cannon Wharf, Lewisham

= — London Lane, Hackney

e Hendrik's main responsibilities include liaising and negotiating

with suppliers, subcontractors, site managers and clients. He

ensures that site works are carried out in accordance with the

Office Support agreed Method Statement and are completed on-time and
* within budget.

BSc, CSCS

LAND AND WATER
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Claire Nichols

Remediation Engineer

Office Support

BSc, MSc, CSCS

Summary of Expertise and Experience:
Since joining COGNITION as a Remediation Engineer, Claire
has produced a number of technical documents and reports,
such as:

— Method Statements

— Risk Assessments

— Remediation Implementation Plans

— Materials Management Plans

— Environmental Monitoring Plans

— Verification Plans

— Verification Reports

Claire has also been responsible for liaising with laboratories to
arrange sample analysis and with regulatory bodies to agree
mobile plant permit deployments and groundwater discharge
consent permits.

Claire has assisted at the design stage of a number of
remediation projects, including the former Southall Gasworks
site. She reviewed site investigation reports, completed a
remediation options appraisal and produced a document to
describe a number of proposed remediation pilot trials to be
undertaken at the site.
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APPENDIX C Programme for Phase |
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APPENDIX D Bill of Quantities




Willoughby lane Site

Edmonton

Project Number: CLW001459
Remediation Works Bill of Quantities
Rev 23.03.16

16)

ftem ||Description Qty UoM Rate Total ote:
Year One
PRELIMINARIES
1.00 Allow management, on site Chemist 12 months || £3,900.00 £46,800.00
1.00b Allow management, Directors 150 hrs £95.00 £14,250.00
1.01 Extra over for P.C. at first 1 sum Lump sum £1,200.00
1.02 || Approval of works, pre start 1 sum Lump Sum £4,500.00
Site security, week end days only 50 weeks £288.00 £14,400.00
Site security, Make and place steel container over units 10 nr £2,600.00 £26,000,00
Site security, Move above 20 times 20 visit £750.00 £15,000.00 |JHiab and banksman
1.03 || CLW office support 150 hours £60,00 £9,000.00
1.04 EIC design work 1 sum £20,096.00 £20,096.00
see EIC Exhibit 8-1
1.04b || EIC personnel support - above grade (ground) NET system 1 sum £57,463.00 £57,463.00 Cost Table. $1=£0.7
1.05 Profit and overhead on EIC ltems £7,755.90
1.06 || Completion final report 80 hours £77.00 £6,160.00
Site Accomadation
1.07 Temporary accomodation 50 weeks £286.00 £14,300.00
Site Set up & testing
2.01 Mobilisation 1 sum Lump sum £4,260.00
2.02 || Demobilisation 1 sum Lump sum £4,260.00
2,03 Validation testing water 80 nr By AMEC
2.04 || Disposal testing water 8 nr £165.00 £1,320.00
2.05 || Monitoring and reporting 50 weeks £240.00 £12,000.00 |4 hours per week
EIC NET System
3.0t Complete NET units (9 new + 1 reconditioned) above grade 1 sum £178,692 £178,692.00
see EIC Exhibit 8-1
3.02 || 51mm Wide Oleophilic/Hydophobic NET Fabric 680 m £57.40 £39,032.00 Cost Table. $1=£0.7
3.03 Stainless steel 3m wells 40 nr £1,000.00 £40,000.00
see EIC Exhibit 8-1
3.04 Maintain units i.e. motors (spare) 1 sum £16,313.00 £16,313.00 [Cost Table. $1=£0.7
Page 1 of 4 £532,801.90




Willoughby lane Site

Edmonton

Project Number: CLWO001459
Remediation Works Bill of Quantities

-0
e

Item ﬂDescription Qty UoM Rate Total Notes
ar one
3,05 IC Stapler to staple fabric 2 nr £167.00 £334,00 see EIC Exhibit 8-1
Cost Table. $1=£0.7
3.05b || Profit and overhead on EIC ltems £27,437.10
Site works. Willoughby Lane
4,01 |lInstall 8m 100mm dia. Wells 20 nr £1,115.00 £22,300.00
4,02 Install 3m 1Q0mm dia. Wells 20 nr £410.00 £8,200.00
4.03 Install monitoring wells 8m. 20 nr £1,115.00 £22,300.00
4.04 || Install monitoring Wells 3m 20 nr £410.00 £8,200.00
4.05 || Power for NET units 50 weeks £484.00 £24,200.00
4.06 || Moving NET units around wells 20 visits £550.00 £11,000.00
4.07 || Take IBC and store ail 60 nr £200.00 £12,000.00
4.08 || Disposal of oil 60,000 lits £0.10 £6,000.00
Site works. Meridian Way site works
5.01 51mm Wide Oleophilic’lHydophobic NET Fabric 30 m £57.40 £1,722.00
5.02 || Stainless steel 3m wells 7 nr £1,000.00 £7,000.00
5.03 || Profit and overhead on EIC Items £872.20
5.04 || Install 3m 100mm dia. Wells 5 nr £410.00 £2,050.00
5.05 || Install monitoring wells 3m 5 nr £410.00 £2,050.00
5.06 || Install 8m 100mm dia. Wells 2 nr £1,115.00 £2,230.00
5.07 Install monitaring wells 8m. 2 nr £1,115.00 £2,230.00
5.08 || Moving NET units around wells 10 visits £550.00 £5,500.00
5.09 Take IBC and store ail 10 nr £200.00 £2,000.00
5.10 || Disposal of oil 10,000 lits £0.10 £1,000.00
{Page 2 of 4 £168,625,30




Willoughby lane Site

Edmonton

Project Number: CLWO001459
Remediation Warks Bill of Quantities

&)

item m-Jescription Qty UoM Rate Total — Notes
Year Two
PRELIMINARIES
p.s.01 Allow management, on site Chemist visiting weekly 50 weekly £325.00 £16,250.00
p.s.02 || Allow management, Directors 52 hours £95,00 £4,940.00
p.5.03 || Site security, week end days only 50 weeks £288.00 £14,400.00
Site security, Move above 20 times 12 visit £750.00 £9,000.00 |Hiab and banksman
p.s.04 || CLW office support 52 hours £60.00 £3,120.00
p.s.05 || EIC Site visits (4 business days+mob) Not included
p.s.07 || Disposal testing water 4 nr £165.00 £660.00
p.s.08 || Monitoring and reporting 50 weeks £240,00 £12,000.00 |4 hours per week
p.s.09 [| 51mm Wide Oleophilic/Hydophobic NET Fabric
Replacements. Say 4 wells yearly 52 m £57.40 £2,984.80
p.s.10 [} Maintain units i.e. motors (spare) 1 nr £884.80 £884.80
Below grade (ground) NET conversion kits and shipping 1 sum £33,334.00|| £33,334.00
see EIC Exhibit 8-1
EIC personnel support - above grade (ground) NET system 1 sum £37,689.00|| £37,685.00 Cost Table. $1=£0.7
p.s.11 || Profit and overhead on EIC Items £7,489.26
p.s.12 || Power for NET units 50 weeks £484.00 £24,200.00
p.s.13 || Moving NET units around wells 12 visits £550.00 £6,600.00
p.s.14 || Take IBC and store ail 20 nr £200.00 £4,000.00
p.s.15 || Disposal of oil 20,000 lits £0.10 £2,000.00
Civil - excavation, manhole construction, back fill 20 nr £1,800.00 £36,000.00

](nul including making good on completion)

Page 3 of 4

£215,551.86 |




Willoughby lane Site

Edmonton

Project Number: CLW001459
Remediation Works Bill of Quantities

¢)

Item ﬂBescription aty UoM Rate Total Notes
[Year Three
PRELIMINARIES
p.s.01 || Allow management, on site Chemist visiting 4 weekly 12 weekly £325.00 £3,900.00
p.s.02 || Allow management, Directors 24 hrs £95.00 £2,280.00
p.s.03 || Site security, week end days only 50 weeks £288.00 £14,400.00
Site security, Move above 20 times 12 visit £750.00 £9,000.00 [Hiab and banksman
p.s.04 || CLW office support 24 hours £60.00 £1,440.00
p.s.05 || EIC Site visits (4 business days+mob) 1 sum £11,538.46 || £11,538.46
p.s.06 || EIC Office support 20 hours £150.00 £3,000.00
p.s.07 || Disposal testing water 4 nr £165.00 £660.00
p.s.08 || Monitoring and reporting 40 hours £60,00 £2,400.00
p.s.09 [} 51mm Wide Oleophilic/Hydophobic NET Fabric
Replacements. Say 4 wells yearly 56 m £60.00 £3,360.00
p.s.10 || Maintain units i.e. motors (spare) 2 nr £450.00 £900.00
p.s.11 || Profit and overhead on EIC ltems
p.s.12 || Power for NET units 50 weeks £483.00 £24,150.00
p.s.13 || Moving NET units around wells 12 visits £550.00 £6,600.00
p.s.14 [ Take IBC and store oil 20 nr £200.00 £4,000.00
p.s.15 || Disposal of oil 20,000 {its £0.10 £2,000.00
[Total page 4 of 4 £89,628.46
Total page 3 of 4 £215,551.86
Total page 2 of 4 £168,625.30
Total page 1 of 4 £532,801.90

Total for three years

ote
Fetention 5% with 2.5% on final report and full release on
Remediation sign off EA/LA.

£1,006,607.52

rPage 4af4
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Annex B
Comparison of inflationary indices

May 2016
Doc Ref: 34910N761i2
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Annex C
TFA costs

May 2016
Doc Ref: 34910N761i2




Task (3 Rate Cost Cost

1 Contract and Cifice Suppart 1 48,750 48,750 75,969
2 Design Cost 1 17,254 17,254 28,038
3 Site Supervision 1 17,254 17,254 28,038
4 Site Accommodation and Plant 1 6,176 6,176 10,036
5 Well Installation 1 29,992 29,992 48,737
6 Trenches and Pipe Laying il 30,540 30,540 49,628
7 Pumps and Distribution Netwark 1 90,124 90,124 146,452
8a Groundwater Treatment Plant 1 87,168 87,168 141,648
8b Additional sum for cyclone NAPL separator (estimated) 1 10,000 10,000 16,250
9 Commissioning 1 4,887 4,887 7,941
10 Demobilisation 1 13,107 13,107 21,299
11 Operation and Maintenance Per Month - year 1 12 6,650 79,800 129,675
12 Operation and Maintenance Per Monlh - year 2 12 1,330 15,960 25,935
13 Disposal of water to sewer Per Month 24 1,360 32,640 53,040
14 Service Connections and electrical power 1 8,450 8,450 13,731
o]
15 Groundwater Elevation Monitoring. Supply, installation and maintenance of 2 water level monitors 1 1,750 1,750 2,844
16 Monitoring of Raitway Embankment (Monitoring points, levelling, Network Rail admin charges) 1 26,215 26,215 42,599
17 Removal of Pipework - 1 9,550 9,550 15,519
Total 527,617 857,378

Average Weekly Earnings Index Construction has increased between 2000 and 2015 54.7 %

The Building Cost Information Services (BCIS) all in tender price index (TPI) increase between 2000 and 2015 703 %

62.5 %
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MUNICIPAL YEAR 2016/2017 REPORT NO.

ACTION TO BE TAKEN UNDER _ ! KD Num: N/A
DELEGATED AUTHORITY Agenda — Part: 1

Subject:
PORTFOLIO DECISION OF: Fords Grove Car Park — Introduction of
Cabinet Member for Environment Parking Controls
REPORT OF: Wards: Winchmore Hill & Bush Hill Park
Director — Regeneration &
Environment

Contact officer and telephone number: David Taylor, 020 8379 3576
E mail: david.b.taylor@enfield.gov.uk

1. EXECUTIVE SUMMARY

The report sets out the results of the statutory consultation relating to the
introduction of pay and display and other parking controls that will enable
Fords Grove car park to better support the town centre rather being used
predominately for long stay commuter parking.

2. RECOMMENDATIONS
21 To make the traffic management order without modification so the following
can be implemented as soon as practicable:

a) The parking controls for Fords Grove car park set out in paragraph 4.1 of
the report and indicated in Appendix 1;

b) The additional on-street restrictions set out in paragraph 4.2 of the report
and indicated in Appendix 2.

2.2  To carry out further consultation with residents and businesses in the area
to identify whether there is support for additional on-street parking controls.
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3.1

Number of vehicles parked

3.2

3.3

3.4

3.5

BACKGROUND

Current Parking Conditions

Fords Grove car park is currently a free car park providing space for
approximately 70 vehicles. Surveys confirm that the car park is currently
fully occupied for much of the time on weekdays, with some spare
capacity on both Saturdays and Sundays.

Ford's Grove Car Park occupancy

100 _
0 o €
60 -
60% S
40 T oa0% 3
20 S 20% ..g
0 - 0% 3
>
2
@
an
o
m Weekday s Saturday 5

msmm Sunday = Numer of spaces in the car park
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The pattern of use indicates that there is currently a high level of
commuter parking taking place on weekdays with only one third of all
parking acts being less than 2 hours.

The nearest streets to the car park are Fords Grove and Farm Road and
recent parking surveys highlight existing weekday parking pressure in
Farm Road and the western end of Fords Grove in particular. The streets
are largely uncontrolled at present, being outside both the Winchmore
Hill (1 hour) CPZ and the Queens Avenue (all-day) CPZ.

Many of the properties in Fords Grove and Farm Road benefit from off-
street parking and parking surveys suggest that much of the parking
pressure is caused by commuters working locally or walking to
Winchmore Hill Station.

It is clear from both the surveys and the response from residents that
there is presently high demand for space in the car park and on-street in
Farm Road and Fords Grove, with residents, shoppers, local employees,
commuters into central London and parents and carers dropping off and
picking up nursery aged children all competing for limited space. The
introduction of parking controls will help manage demand and meet a
number of objectives, including:
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3.6

3.7

4.1

4.2

e Supporting local businesses in Winchmore Hill by providing a greater
turnover of parking spaces

e Mitigating for the loss of on-street parking as a result of the Cycle

Enfield proposals for Green Lanes
e Ensuring the safe movement of traffic on the adjoining streets
Ensuring that local residents are not significantly disadvantaged

Cycle Enfield

On 10 February 2016 Cabinet gave approval to undertake detailed
design and statutory consultation for lightly segregated cycling facilities
and public realm improvements along the A105 between Enfield Town
and Palmers Green. Cabinet also granted delegated authority to the
Cabinet Member for Environment to approve and implement the final
design of the scheme subject to consultation and completion of all
necessary statutory procedures.

Section 5.9 of the Cabinet report dealt with the parking implications of the
proposals for the A105 and highlighted that in Winchmore Hill (between
Ford’'s Grove and Sainsburys) there are currently 59 on-street pay &
display parking bays. With the Cycle Enfield proposals, 45 on-street
parking bays (76%) would be retained. To mitigate the loss of the 14 on-
street bays, the Cabinet report highlighted the need convert Ford's Grove
Car Park to pay & display so that it shouid better support the town centre.

Proposed Changes to Fords Grove Car Park

The proposal for Fords Grove car park, indicated on the plan in Appendix
1, is to introduce controls between 7:30am-6:30pm Monday to Saturday
which provide:

o 20 free ‘Stop & Shop'’ bays with a maximum stay of 45 minutes &
no return permitted within 2 hours

° 50 ‘Pay & Display’ bays with the following pricing tariff:
- Upto1hour £1
- 1-3 hours £2
- 3-5hours £3
- Overb5hours £5

° 2 disabled parking bays

It is recognised that the above controls could displace some current car
park users on-street, with Ford's Grove and Farm Road being the most
vulnerable. The proposal, as indicated on the plan in Appendix 2 was
therefore to complement the proposed car park controls with 8am-
6:30pm (Monday-Saturday) waiting restrictions along short sections of
both Farm Road and Fords Grove to provide passing places for traffic.

3
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Double yellow lines were also proposed at the junction of Ford's Grove
and Firs Lane to maintain road safety on the approaches to the
roundabout.

Consultation

4.3 In line with the requirements of the Local Authorities’ Traffic Order
(Procedure) (England and Wales) Regulations 1996, notices of the
Council’'s proposal were published on 13 April 2016 in both the London
Gazette and the Enfield Advertiser, as well as by way of site notices in
the car park and in Farm Road and Fords Grove. In addition, notice was
sent to the prescribed statutory consultees and letters were distributed
to all residents in Farm Road (between Fords Grove and Beverley Close)
and Fords Grove.

4.4  No responses were received from the statutory consultees. However, 50
representations were received in response to the letters and notices. The
vast majority of comments were from local residents, but some were
made by a local business suggesting that provision needs to be made
for staff working in local businesses.

4.5 Each of response is summarised in Appendix 3, with the table below
highlighting the various issues raised:

Issue Frequency
Charges would add to local congestion & reduce safety 24
Permit parking could help/need controls on southern side of 14
Fords Grove
More difficult to drop off/pick up from nursery/adverse 10
impact on nursery

Money making scheme

P&D previously abandoned

Parking should be kept free/no need for change

Proposals don’t solve congestion/air quality/speed
problems/need alternative traffic management

Make it more difficult to access driveways

Additional w/r won’t help/make situation worse/unnecessary
Need provision for people working locally

P&D won’t help local business/will have negative
impact/charges excessive

Notice defective/lack of informal consultation/defective
statement of reasons

Car park always has spaces/no complaints about car park
Stop & shop bays hard to enforce/will be abused

Impact on blue badge holders/dial-a-ride

Likely loss of front gardens

Impact on property prices

No problems finding space on Green Lanes

Cycle Enfield not wanted

Add to commuter costs
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4.6

4.7

4.8

b)
4.9

4.10

4.11

4.12

Each of the issues raised is considered in turn:

Charges would add to local congestion & reduce safety

The overriding concern is that the introduction of P&D in the car park
would displace parking on-street and that this would exacerbate existing
parking pressures in both Farm Road and Fords Grove. A number of
residents highlight that P&D was previously introduced in the early 1990s
but was removed shortly afterwards precisely because this displacement
took place.

It is accepted that there is a risk that parking would be displaced if car
park charges were introduced in isolation. However, the additional
waiting restrictions proposed for Fords Grove and Farm Road will ensure
that traffic can continue to flow freely even if there is an element of
displacement. It is accepted that a range of additional controls could be
introduced to improve the situation for residents and these can be
investigated further as part of an on-going engagement with residents.

Permit parking could help/need controls on southern side of Fords Grove

Several residents felt that the proposed mitigation measures were
inadequate and suggested that some type of permit parking or
alternative parking controls would be better. A number of practical
suggestions were made by residents for better managing on-street
parking, including:

¢ A one hour restriction on the southern side of Fords Grove to prevent
long stay commuter parking.

e A controlled parking zone, . either for one hour (like the existing
Winchmore Hill CPZ) or all-day (like the existing Queens Avenue
CP2).

Both of the above options are feasible and further consultation with
residents is recommended to see if there is a consensus about the type
of additional parking controls required.

More difficult to drop off/pick up from nursery/adverse impact on nursery

A significant number of comments related to the nursery at 2 Fords
Grove, raising concems that the proposal would be more difficult and
potentially less safe to drop off and pick up children.

The removal of long stay parking is expected to free up capacity in the
car park, making it more likely that space will be available for people
dropping off and picking up from the nursery. In addition, parents and
carers will probably benefit from the 20 free parking bays, which are

ENV 16/042



d)

4.13

4.14

4.15

4.16

417

4.18

g)

4.19

unlikely to be fully occupied when children are dropped off early in the
mornings and in the afteroons.

Money making scheme

A number of comments were made suggesting that the Council was
implementing the car park charges simply to raise revenue.

The primary aim of the proposed controls is to shift use of the car parking
from long to short stay, so that it can benefit the town centre rather than
commuters. P&D and an appropriate tariff structure is a tried and tested
way of achieving this objective. In addition, the legislative framework
relating to parking charges prevents them from being introduced simply
to raise revenue:

P&D previously abandoned

As highlighted above, P&D was introduced in Fords Grove in the early
1990s but subsequently removed as the car park was underused and
parking on-street increased.

This is useful insight into what happened in the past but the current
situation is different as complementary mitigation measures are
proposed; on-street parking close to the car park is already much
heavier; and there is greater need to provide short-term parking to
mitigate for the loss of on-street parking on Green Lanes.

Parking should be kept free/no need for change

A number of people commented that there was no need for change and
that the car park should remain free of charge.

Keeping the car park free will not meet the overriding objective to
increase the turnover of spaces so that the car park can better serve the
town centre. However, 20 free spaces are to be provided, offering a ‘stop
and shop’ facility for those want to stay for up to 45 minutes. in addition,
the car park will remain free after 6:30pm Monday to Saturdays and all
day on Sundays, Christmas Day, Good Friday and bank holidays.

Proposals don’t solve congestion/air quality/speed problems/need
alternative traffic management

Several residents commented that the parking proposals weren't
addressing issues of greater concern, including speeding traffic in Fords

. Grove, local traffic congestion and air quality.

4.20

Fords Grove and Farm Road are both in a 20mph zone and surveys
confirm that average and 85" percentile speeds are not currently
excessive. The proposed waiting restrictions on the northern side of

6
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h)

4.21

4.22

i)

423

4.24

J)
4.25

4.26

Fords Grove and in Farm Road are intended to create passing spaces
to ensure that traffic flow (and therefore local air quality) is not unduly
affected. Making Fords Grove and Farm Road one-way, as suggested
by some, could result in increased speeds and be inconvenient for
residents. However, it is acknowledged that an element of rat running
takes place along Fords Grove and this and other traffic management
options will be picked up as part of the Quieter Neighbourhoods scheme
programmed to follow on the introduction of the cycle route on Green
Lanes.

Make it more difficult to access driveways

A number of residents referred to existing problems where people try
and squeeze into spaces between crossovers on the southern side of
Fords Grove, making it difficult to tumm in and out of driveways.

Civil Enforcement Officers can and do issue PCNs where vehicles are
parked across dropped kerbs. However, it is acknowledged that there
could be a design solution to make this less likely, for instance by
installing a restriction or permit parking scheme along the southern side
of Fords Grove. This and other options can be explored further as part
of the on-going engagement with residents.

Additional waiting restrictions won't help/ make situation worse/ are
unnecessary

A number of comments related to the view that the proposed restrictions
on the northern side of Fords Grove (to create passing spaces) wouldn’t
help or would just displace parking elsewhere.

it is acknowledged that the footway crossovers on the southem side of
Fords Grove provide informal passing opportunities, which already help
to maintain traffic flow. However, the additional gaps in parking on the
northem side of the road will further help to manage on-street parking
and traffic flow in the short-term. The need for these restrictions can be
reviewed in the light of experience and may well prove unnecessary if a
more comprehensive residents parking scheme is introduced.

Need provision for people working locally

Comments were made from two local businesses (the nursery and a
letting agency) highlighting the need to provide parking space for people
working locally. Specific queries were raised about the provision of
permits for local businesses.

The proposal is specifically aiming to deter long-stay commuter parking
in favour of short-term shopper parking. However, in common with other
Council car parks season tickets will be available (currently for a fee of

7
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k)

4.27

4.28

4.29

4.30

4.31

£330 per year). Although not proposed at this stage, if a CPZ is
supported by local residents, business bays could also be considered to
cater for the needs of local businesses.

P&D won’t help local business/will have negative impact/charges
excessive

A number of responses suggested that the proposed charges wouldn't
help local businesses.

Experience elsewhere in the borough demonstrates that pay and display
is an effective way of ensuring a turnover of spaces, which in turn
benefits local businesses. In addition, 20 free spaces are provided for
people who only want to park for up to 45 minutes. Usage of the bays
will be monitored and kept under review but it is anticipated that the
proposed control will benefit rather than dis-benefit local businesses.

Notice defective/lack of informal consultation/defective statement of
reasons

A small number of responses (including one from the Winchmore Hill
Residents’ Association) questioned the level of detail in the notice and
statement of reasons, as well as arguing that informal consultation
should have taken place before the statutory consuitation.

There is no legal requirement to send letters to affected residents but it
was felt appropriate in this instance in view of the potential impact of the
scheme. The consultation letter clearly summarised the proposals and
provided contact details for those requiring further information. In
addition, the statutory notices published on-site and in the local press
clearly indicated the hours of operation of the proposed waiting
restrictions.

The statement of reasons stated:

Ford’s Grove car park, which is currently unregulated and is
predominantly used by motorists for all day parking. Therefore it is
proposed to introduce measures to facilitate short-term parking so Ford’s
Grove car park can better support local shops and services.

It is recognised that the above controls could displace some current car
park users on-street, with Ford’s Grove and Farm Road being the most
vulnerable. It is, therefore, proposed to complement the proposed car
park controls with waiting restrictions along short sections to provide
passing places for traffic. We are also proposing to introduce double
yellow lines at the junction of Ford’s Grove and Firs Lane to maintain
road safety on the approaches to the roundabout.
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4.32

4.33

m)

4.34

4.35

4.36

n)

4.37

4.38

o)

4.39

This fully explains the reason for the proposals and it is not necessary to
specifically refer to Cycle Enfield in the statement. In any event, the link
with Cycle Enfield was clearly set out in the letter sent to residents.

There is no legal requirement to carry out informal as well as statutory
consultation relating to the traffic order making process. In addition, it
should be noted that the Council, by writing to all affected frontages in
Fords Grove and Farm Road, has gone well beyond the minimum
consultation requirements set out in the relevant regulations.

Car park always has spaces/no complaints about car park

Two respondents suggested that the car park always has space and one
of the local businesses mentioned that they had never received any
complaints about the car park.

The parking surveys demonstrate that the car park is full for much of the
day during the week and operational problems have arisen due to
vehicles parking outside the marked bays. It is acknowledged that the
car parking has spare capacity on Saturdays and Sundays at present.

Whilst local businesses may not have received specific complaints about
the Fords Grove car park, parking has emerged as a key issue during
the Cycle Enfield consuitation and the Council is committed to providing
additional short-stay parking to mltlgate for the loss of on-street parking
on Green Lanes.

Stop & shop bays hard to enforce/will be abused

The Council's ability to enforce the 20 free ‘stop and shop’ bays was
questioned, along with a concemn that the bays could be misused by a
local car-wash rather than people visiting the local shops.

Although not as straight forward to enforce as P&D, short term bays can
be enforced by civil enforcement officers, as can the requirement not to
re-park in one of the bays with two hours. Use of the bays will be
monitored post-implementation to ensure that they are being effectively
used to support the town centre and the method of control could be
amended if spaces were being abused, for instance by a local car wash.

Impact on blue badge holders/dial-a-ride

As at present, two dedicated disabled bays are proposed in Fords Grove
car park. In addition, blue badge holders will be able to park free of
charge in all bays within the car park. Residents without off-street parking
(who also meet the relevant eligibility criteria) would be able to apply for
an on-street disabled persons parking bay. As presumably occurs at
present, Dial-a-Ride vehicles, taxis and mini-cabs can temporarily park

9
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p)
4.40

q)
4.41

4.43

t)
4.44

across driveways to drop off or set down. As a last resort, vehicles
picking up and setting down would also be able to utilise one of the
‘passing gaps’ on the northern side of Fords Grove.

Likely loss of front gardens

One response suggested that some residents may choose to pave over their
front gardens in response to additional on-street parking pressure. However,
this is not a certainty and those that do may retain an element of soft
landscaping. It is noted that several of the properties in Fords Grove that have
retained their front gardens have the benefit of rear access via Beveriey Close,
reducing the need to utilise fronts gardens for parking.

Impact on property prices

Itis not anticipated that the proposals would have any impact on property
prices but, in any event, this should not be a determining factor in a
scheme intended to benefit the wider town centre economy.

No problems finding space on Green Lanes

Whilst spaces are currently available on Green Lanes at certain times, this may
not be the case in the future given that 14 on-street spaces are lost as a result
of the Cycle Enfield proposals for the A105.

Cycle Enfield not wanted

The extensive A105 Cycle Enfield engagement has demonstrated a
mixed response to the scheme, with many people supporting the
scheme as well as opposing it. In any event, Cabinet have agreed to
proceed with the scheme and endorsed the need for Fords Grove car
park to become a shopper car park to support the town centre.

Add to commuter costs

It is acknowledged that commuters that continue to use Ford's Grove car
park would be faced with higher costs. However, the car park does little
to support the town centre at present and the transition to a short rather
than long stay car park should address this situation. Commuters will be
eligible for season tickets if they want to continues to park in the car park.
Alternatively they have the option of parking further afield or, where
feasible, changing mode.

Summary

10
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4.45 Having considered all of the comments, representations and objections,
it is recommended that the car parking charges are introduced as
proposed but operation of the car park monitored post-implementation
to make sure that the car park is meeting the objectives set out in
paragraph 3.5. -

4.46 However, it is clear that the car parking charges would lead to additional
vehicles parking on-street and some form of on-street controls are
necessary to maintain the safe movement of traffic.

4.47 The proposed additional waiting restrictions to create passing places on
both Fords Grove and Farm Road, together with the junction protection
measures are the minimum necessary to mitigate the impact of displaced
traffic. However, several residents suggested possible alternatives that
could be of greater benefit to residents, including:

Implementing a control parking zone
Implementing a one-hour restriction on the southern side of Fords
Grove to reduce the current ievel of parking that can obstruct
accesses and make it difficult to turn on and off driveways.

e Introduce permit bays on the southern side of Fords Grove

4.48 It is therefore proposed that a two-stage approach is taken, with the
measures originally proposed implemented in the short term whilst
further consultation is carried out with local residents to explore whether
there is a consensus around alternative controls.

5. ALTERNATIVE OPTIONS CONSIDERED

e Do nothing - this would maintain the status quo but would mean that
the car park continues to be used predominantly by commuters and does
little to support the town centre economy.

o Defer implementation of charges in Fords Grove car park whilst
further consultation is carried out - this would allow further
consultation with residents on possible mitigation measures but a
protracted consultation could significantly delay the introduction of
measures intended to create a short-stay shopper car park that supports
the town centre economy.

o Implement the charges in Fords Grove car park but not the
proposed mitigation measures in Fords Grove and Farm Road — this
would result in the displacement of the parking into the surrounding
streets and adversely affect traffic flow.

6. REASONS FOR RECOMMENDATIONS

11
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6.1

71

711

7.1.2

713

7.2

7.21

7.2.2

The proposed recommendation meets the objectives set out in
paragraph 3.5 above. However, further consultation with local residents
is proposed to identify whether there is an alternative scheme for
managing on-street parking that is supported by the local community.

COMMENTS OF THE DIRECTOR OF FINANCE, RESOURCES AND
CUSTOMER SERVICES, AND OTHER DEPARTMENTS

Financial Implications

The cost of implémenting the proposed measures is estimated to be
£32,700 and will be met via the 2016/17 mini-Holland funding allocated
to the project by Transport for London.

The on-going maintenance and enforcement cost is mitigated by the
income that will be genérated by both car park charges (including pay &
display) and enforcement activities.

The objective of the scheme is to ensure an effective tumover of spaces
and not to generate revenue. However, it should be noted that income
from off-street enforcement activities are governed by Section 55 of the
Road Traffic Regulation Act 1984. This requires the Council to maintain
a Special Parking Account setting out income and expenditure relating
to, amongst other things income from the issue of penalty change notices
in off-street car parks. A separate general fund account holds the income
and expenditure relating to off street parking.

Any surplus in the Special Parking Account can only be used for the
purposes prescribe in Section 55 (4) of the Road Traffic Regulation Act
1984, such as:

Provision and maintenance of off-street parking
Provision and operation of public transport services
Highway improvements of maintenance

Environmental improvements

Measure to help implement the Mayor’'s Transport Strategy

Legal Implications

Under the provisions of the Road Traffic Regulation Act 1984, as
amended and Traffic Management Act 2004, the Council has the power
to introduce and maintain parking charges for on and off street parking.

Section 122(1) Road Traffic Regulation Act 1984 states that it shall be
the duty of every local authority upon whom functions are conferred by
or under the Act (so far as practicable having regard to the matters
specified in s122(2)) to secure the expeditious, convenient and safe

12
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movement of vehicular and other traffic (including pedestrians) and the
provision of suitable.and adequate parking facilities on and off the
highway. S122(2) specifies a number matters may be taken into account,
including the effect on the amenities of any locality, strategies prepared
under the Environment Act 1995, and any other matters appearing to
the local authority to be relevant. In addition,. the relevant Guidance
issued by the Government makes it clear that Authorities should never
use parking charges just to raise revenue or as a local tax.

7.2.3 The proposed introduction of car park charges and additional waiting
restrictions will require the making of a Traffic Management Order
following the procedure set out in The Local Authorities’ Traffic Orders
(Procedure) (England and Wales) Regulations 1996.

7.3  Property Implications

The report raises no property issues.

8. KEY RISKS

Strategic Failure to deliver better utilisation of the car park could
impact on the Council's strategic aim to deliver a
successful Cycle Enfield programme that achieves the
associated health, transport and town centre benefits.
This risk is mitigated by the proposal to ensure that the
car park is more effectively managed.

Operational The implementation of parking charges in isolation could
lead to parking being displaced onto the surrounding
streets.

This is mitigated by the introduction of additional on-
street parking controls, which will be developed further in
consultation with local residents.

Financial The introduction of car park charges will incur an initial
capital cost and an on-going maintenance and
enforcement cost. This risk is mitigated by the income
that will be generated by both car park charges and
enforcement activities.

13
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9.1

9.11

9.2

9.2.1

9.3

9.31

10.

10.1

Reputational The introduction of car park charges may be seen by
some as a means to generate income for the Council.
This is mitigated by the fact that the Council has to
operate within a prescribed legislative framework relating
to parking charges. :

By implementing a scheme despite some local
opposition, it may be perceived that the Council is not
listening to the views of residents. This is mitigated by
clear and on-going communication explaining the wider
benefits of the scheme.

IMPACT ON COUNCIL PRIORITIES
Fairness for All

Extensive consultation and engagement has taken place in relation to
the Cycle Enfield proposals for the A105 and a wide range of views have
been expressed. In addition, specific consultation has taken place with
residents regarding the introduction of parking charges in Fords Grove
car park and additional on-street parking controls on both Fords Grove
and Farm Road. Further consultation will be undertaken to develop and
refine the on-street controls.

Growth and Sustainability

The introduction of parking controls will help achieve a greater turnover
of spaces, enabling the car park to better support the town centre.

Strong Communities

As far as practicable, the final options for on-street parking controls will
be developed in conjunction with the local community.

EQUALITY IMPACT IMPLICATIONS

The Council has a duty when introducing new policies and making
changes to services to have due regard to the need to eliminate
discrimination, advance equality of opportunity between persons who
share a relevant protected characteristic, and foster good relations
between persons who share a relevant protected characteristic and
persons who do not share it. This includes persons of different ages,
disability, race and sex (along with other protected characteristics). The
content of the duty is set out in section 149 of the Equality Act 2010. The

14
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10.2

10.3

1.

11.2

12.

12.1

12.2

12.3

particular duties in respect of the disabled should be noted (section
149(4)).

With respect to the proposals for Fords Grove, officers have produced an
Equality Impact Assessment (EQIA) which is appended to the report.
This identifies whether or not (and to what extent) the proposals have an
impact (positive or negative) on a particular equality target group, or
whether any adverse impacts identified have been appropriately
mitigated.

It is noted that the proposals are related to the Cycle Enfield scheme for
the A105, for which an EQIA has also been undertaken.

PERFORMANCE MANAGEMENT IMPLICATIONS
The proposal supports the commitment in its Business Plan to:

¢ Maintain a clean, green sustainable environment
e Work in partnership to ensure that Enfield is a safe and healthy
place to live

Specifically, the car park charges form part of the wider Cycle Enfield

programme which aims to deliver both environmental and health
benefits.

PUBLIC HEALTH IMPLICATIONS

Cycle Enfield provides a unique opportunity to improve the health of the

borough’s residents and address health inequality.

Compared to those who are least active, sufficient physical activity reduces
all-cause mortality and the risk of heart disease, cancer, mental health issues
and musculo-skeletal disease by approximately 20 to 40%. These conditions

account for 70% of the NHS budget.

The greatest gain in the health of the public will be from increased physical
activity. However, other benefits may accrue to the wider Enfield community
including the avoided costs of motorised transport that could result from a

long-term modal transport shift towards cycling.

Background Papers

No background papers have been used in the preparation of this report.

15

ENV 16/042






Guntred ¥ 2We))

NOUVINDIINYUL ONY SAVAHDIH

1NOAV1 g3S040¥d

UL CNIMYN
LININJOTI3AIAIN

HHVYd VYO IAOHD S.au04
S0V - @13A1ENT FT10AD

Tug gor

aT3IdN3 40

HONOYOHE NOGNGT

)

NOIS3a INITLNO

Tt [k (md] wey P
Wi (20| v b b e b o |
e T [ A TaE e
W e e el e (T

o e T - cig
FLBO (L] A st Rebacy J0w) 8¢ | 3

(sry p i wines ou)
I G o1 o um Bunwed 91

§3-WMOUSIND  E3-WNUSTIE
Z-WNEAL  LI-mEyLodn

fanrym = Lumo - C 91 9108 20
EINGH [GUoNENed)

"R Gunimd wo) uirerious,
Y0 [y pteslpmioioy
e R
M“ arey amEvs ety

3
2080 pojaEmq ouz In
. e ny Sy 1=
wA G| KaIgow - SBuNW Aum SN ep WILOEY (N
1/ Q0R Xoe - #8u Dhum e WIODL {1
(redowmi ) aurr pro {9
- - B v o
O o3 vt ey

» ot vt
TG § LT e 40 ML T
LAY G RO M | OIS

Py

AA0Y0 S,0d0d

CEYI 30 27 4V CoHave 30WA ST Sr 3 B0
T W

L ) B e T
°

{3UCIE8S 1009 PLT DY) oul) wu x4
= (omD.c BH) 9N SruDa e aig (L

SeNqUEND rEIsTeR

VTN ANV SINLS|
NMOHS 3y

FOv37/8 FUIAS SoNITW § s
TIOADHOLOW 40 BSCANNG JHL HOd
DNIGNVISTYVH 40 Y38V M3N 1INHISNGD

L

ARmeds o0 (NI
R i ki ided
B

(wpbs 25 0o waidoed

SIYLMIMTUN N 37

NPOJ

0Z = Seoeds aal4

NOILNI!LY SHIININI ML O
38 0L SNOISSMIO ¥O SHONYI ANY 2

ONIMYNO SIH{ OY3 FIWDS L1ON 0O L

¢ = Saaeds pajgesiq

S31ON

Z. = |ejo] eoedg

T v:ﬁ(@m@.{






Apperdr 2

i Ry

° 2] |
" 3 z gole |
= g = o <
3 2 3 9 = o E | «
g z Z& 2] % O P B S
© 4 2 2R g ox B egs ~
c > o o o E Ll o = < §u8 -~
S y > e g > n L IS |
z g 9 Hes = 5 D o W Q3 5825 | L.
o 2 3 & b 4 & @ E o3~ 4= Q
a 3 ZS S . o el Egaz | Flicl &
a a wS & H [0 &) w S 268 ~
a a a® [ 4 T 9 — gtﬂ__»"! Ol ™~
2. 2 25 £ % a = i zcols wd
e E 8w = o E 322 I"h T
& v §&¢& a & = = z 13| 2 A
g X E&8 X §| o w R @
g ik = Nl »nlg=
— L] g =
. . w— w—im >! ~,.Z
X s o8
| G -







“SAemaALp.Bupd0|q SaJDIYaA Lum swia|qoid Apuaiind Se SAemaAUp SSOIJ. Jda9X3 “oul| MO|jaX a|buls 1sabbns "opis LISYINos uQ bubjied 1SINWWoD
JuaAeid 0} BA0IL) SPI0 JO SPIS UIBYUOU UO SUONOLISe! INOY Z- | 39NPO.Jul pInod ‘AjoAfjewss)y *9A0IS) SPI0 JO pua aueT Sii4 18 8Insojd peol 1sa66ng
‘uonsabuoo Juaaaid jou [Im saoe|d Buissed @ aoeds 19ans-uo Joy puewwap Ajisusiul ||Im jesodold

"sJed Aq pasneo swajqoud Ayjenb Jie g uo)jsebuod aA|os jou jim jesodold

141

"Se0IAIes Aousbiowse AQ SS8J0E SISSE O) oUe] SHd /1Z/GLZ S/0 STAQ ¥Sebbng
‘pinom Bumyied Jo)nwwiod el

dojs pInom peoy LB pPUB BA0IS) SPIOH Ul ZdD V "9SI0M UoKen)is ay) syeuw [pm jesodoud ay | “ynowip Buissed Bupjew ‘| inj Apeade s| peoy wiey

"S)iWwiod SSaUISNq Jo} pasu 1sabbng Ssaulsng (bunya() (820} uo joedu |iM abieyd bupped pasodold F4

sdoys |e20] Jyeuaq Jou [[m g doys B dois 191ap ||IM — DAISSDOXS a1e sabieyd bunyed pasodoid
paied AjiAeay Apealje S| 9A0IS) Splo-

"SJOINWIWOD 1o} ANj1oe) Bjqen|eA e si yJed 1ed aai) ay ) L

‘pajoalel alem Q14 @onposl o} sjesodoid snoiaeid om

sjuspisal |eo0o] Jo smala Buuoub) g piaiug ©j94) yum pesye Guisseid 1sebbns sjesodold

"8A0IS) SPI0 U] JUJEl} JO [9A8] Seonpal Jel} oWoyds e pasN
"8A0ID) SpPI04 Ul olel) Buipasds yum swajqoid ssaippe Jou op sjesodold “AemAue sxyied suo ou aseym | egL/ol
suolysno paads uo ale pue yjbua| u| Hoys 00) aie seale Buissed ‘aioy} syjed ApOqou S SACLL) SPI0 JO pUS LLISISES JB SUOIOM)Sal J0) pasu ON

{umo] peyus

ul peoy S[EpaAn pue peoy weybuisjep ul wajqoid e osje Bunjied) sjesodoid poddns J,Uop Ing A0S SPIO Ul MOj} dujel) uo sjoedun Bupped 6
awlooul buisies

noqe Auo sjesodoud Asasinu woy dn yoid/ o doip o) YndWIp siow 3q ([IM "9Jes 55| Il Buijew speol punouns ay) ojul pase|dsip aq |im Bunjey 8

984 8q 0} anullUOD pinoys 3Jed ey ‘sjuspisal Jo} asiom uonenyis Bunped bugsixa ayew o} Aoy S|esodoid /

9|qe|ieAe s)wiad sseuisnqg JO s1@yJom ssauisnq Jo} Bupped aq |Im @12y Jayiaym bujuonsenp 9

sjuspisal 1o} buiyied @onpaj Jayunj [[IM Saull MOjjaA [BuonIppY "9SIOM UOREN)S aU} 8YEell [[IM BUIBIBYD g 8A0IS) SPio4 Ul swe|qoid bunped Apeaily S
B3JE JI UONSabUOD O] PPE ||IM SAOIS) SPIO/G0LY 18 S|eubis 10§ S|esodosd piayus ajoA) Jesiew siawle) Uey) Jayiel buyed 1eo Joy UoNE)S O} JUSIEelpe

8)is pasn aAey pinoyg "sied Jed uoness uo Juswdojerep Buimojie Aq 2s10m BpeW SWB|QOId "SI9A0SS0I AuBw Apease se asodind ou aalas ¥
seoeds buissed pasodoid 'sjooyas Aqieau [esaaas (q 1§ sue sJi4 wolj ybnoiyy 1na e jo ped (e se Asnq peoy wied "Ajsnoinaid 31om J,uptp asd
peoy uued ul R4 9 bunjied Juspisal je 00| pinoys — S)Sala)ul sjuapisal

auoub) sjesodoud weun) “moy diyyes; uo Sunoedwi ' SAEMaALP }JO siANSOUBW 0] Ynouyp ) Bunjew ‘peoy wie u) Suyed aAIssaoxa Apealy €
‘paJinbal aq Aew Bupped Jjuuag "djoy Aew aA0I) SpI04 JO OIS 8SNOY 8Y] UO SUOHDLISS] 810}

"SABMBALID JJ0 9SI9AS1 0] SJUSPISAI JOJ YNIUJIP 1 SS3EW B MOY Sljel) Sjouisal Bupyed 1eens-uo Areay Apeally ¢
"SUOIS|||02

§O )su eseaJoul pue uoljsebuod |e20| 0} ppe pjnom sabiey) "speos AqJesu uj SIOYSIA g SJOINWIWOD Joj Bunyed Jo ¥oe| Se 98] ulewa) piNoys v:mm .__wo L

juswiwioy | sy

sasuodsay uonejnsuo) jo Atewwing - ¢ xipuaddy




"Je)s Auesinu Uo joedwi Mg Auasinu woy yo dosp/dn yoid Aj2jes o) yndyyip alow )i 9yew sjesodoid A3
"IDUNGD 8y} Joj 8WwodUl [BUOHIPPE S| 0%8d JO 1yeuaq AjuQ “Aiasinu woly Jo doip/dn 3o1d Ajejes o} ynayip @iow Ji d3ew s|esodold
‘speol AqJeau OjJuo sied aljow 3210 Aldwis (M ded 42
“uonsebuod |eoo] esealdul 1snl [m sabieyd yied je)
‘Kepli4 0] Aepuopy 0S:1 L-0€:01 Usamiaq Gunyied 101154 0 JaNaq 8q PINOAA 0e
"sied Jo .
So PUE U} USHE) 9q 0} USJPJIYD JOJ JUSLIUOIAUS 8)es & sapiaold yed Jeo Jueund ay ) “Alssinu wouy jyo doip/dn oid o} ynoyyp elot )l axew sjesodold be
“|I9UNOY) B} 1O} SNUSADI 8sealou| o) pasodo.d Ajojos sabieyd
'$9859UISNq UO 10edw; sAnebau e aAey [Im pue Alasinu woy Yo doipydn yoid o} ynoyip sioul )1 e sfesodold 8¢
*sableyd bupjied JO UONONPOJIUl BY) WO} S)yaueq [1Buna) ay) Ajlug
"aoe|d sa)E] W paads Jo Jusluadilojua ou Inq ubis A 10D 1wl psads ydwz Jo a1eMe S)S1IOJoW dYewl 0) 3Jow op pinoys
‘pejuawajduy Jou a19m SA0IS) SPIo4 Joj sjesodosd snoiaalg e
‘9|9Ao 0} 9jdoad aiow 196 10U M pue asiom uolenyis Buppied Juaund ayet pnoo sjesodold
$25S3UISNq |B00] buipoddns uey) Jayjel Asuow Buisiel Jnoge ale sabiey) 9z
ooeds bupyied 10} emssaid O] Ppe ([IM SaUl| MO||9A S}eaJljs buipunouns ul bupyed alow uj Jnsal ||im sabiey) Y4
"IDunNoy 8y} 10} 8WODU! 8)esousb o) si buibiey)
-1994s-uo Bupjied Jeynwiwod ascnpal sdjigy pue eale JOj 1asse ue S| yied 1e) ve
awayos bupped sjuspisal Je )00| PINoYS |1I9UNo) -HNoIIP a1ow Bupped j8als-uo ayeul |[IM [esodold 4
SJ2INWIWOD J2}3P O} UOINOUISal JNOY | JB 00| P|NOYS "UOIIOL]S8I SUlj MO|jok SBWODAAN 4
2A0I9) SpIOS JO SpPiS YINOS U0 alWayos buiyied sjuapisal Je 300| pjnoys [1I0Uno)
")INoYIp 10w ssaade Bupjew ‘sqlay paddosp usamieq xied o] Bulkly sied aiow aq M nsay | eLzZ/LZ
"10a41s-uo paxyJed sied alow pue yied Jes Aildwe ue ui Bujynsal ‘aunjie} e Ajsnojaald sem 0gd
*1502 Jueoyiubis 1e ‘uspieb Juol} JaAo BuiAed JOpISUDD O} ARy Aely
‘spunad Joy Aed 0] sAey Sjuspisal jeu) Jiejun “swayos Bupped sjuspisas Jnoy | JapISUOD pinoys pasnpoiul aq 0} aAey sabieyos Bupped i
'9SI0M UO(EN}IS Y} 3Bl |{IM SUOIOUISaI |BUOHIPPE 0z
pasodoid ‘wdg je ylom wol uinjal uaym adeds Buipuly wa|qoid paseslou| ‘905 Spo4 Ut ainssaid Buiyied aiow uaAs o) ped| [Im sjesodold
JNuwy paads ydwog yum adsueyduwoos-uoN
'aA0IL) SPIO4 JO BPIS LIBYINOS U] U0 Zd4D B aq 0] SpPaaN
‘apl-e-jeip pue siapjoy ebpeq an|q uo Jpoedwi sejnoiped 6l
‘Sjuapisal Joj Jnaiip slow 11 Bunjew ‘peoy wed/encis) spio4 Buoje seyun) swejqold Bupyed ysnd im sjesodoid
AJesinu ay} woi dn Bupjoid/yo buiddoip sjuaied 10} YnOWIP ajow | Sexew |esodold el
Kiasinu sy} woly dn 6upydid/yo Buiddolp s)uared 10§ JNoLIp eJow Ji Sayew |esodold /1
“9A0JC) SpI0 Ul SUoloMISal buniem Joj [esodoid poddng
"ysem Jea Agqieau Aq pasn aq | sAeq doys B dojs, jey) pauIasuon ol
psu1 Ajsnoiaaid usaq sey ggd
‘panss| aq (jm spwuad ssauisng Lmﬁoc; :oammzc '$SaUISNq pue sjuapisas uo 1oedw salleGau aAey |im mecom st
EoEEoo

19y

A



puUE PEOY ULIE] '@ADIS) SPIOH SpNnjaul 0] ZdD SNUSAY suaanp PUSIX® 0] BlUB0S Mol dOjoASp g S|8s0d0id JUSLIND MEIPUNM (€ Joul PInoys [1ounoy
"snonuabuisip R Buipes|siw 2104019y} ‘SUOSES JO JUBWIBIE)S BY) Ul pjayus 9jokD Jo uoludaW ON

*sab61ey9 Buyed O uosodul Sy} JO} SUOSESI JO JUBLLBJe)S Ul uolesyisnl oN 8Y
‘sjesodoud uie|dxa Ajjnj o} JnO paliIeD UOIIEYNSUOCD [BULIOjUI ON
‘Bupjied 1990s- 110 SABY [|B 10U OP OYM ‘SIOYSIA JIBY} pUE SJUSPISal [E20] Joj sainssald o) ppe pue 6unjied paoeidsip o} pesj [jm sjesodold

"$88S9UISNq |ED0] Joy)0 UO joediul eAebau e aAey 0S| |im Aay ] "Aiasinu woJ) JJo dolp 3 dn 32id 0] JnolYIp Siow )l Y W |im sjesodold 1t

LONES [[IH 2J0WYDUIAA WO} Ured} AQ 8)RluLIoS oym asoy) pue sdoys [20] 8y} @sh oym ajdoad Joj Buissa|q e jJed Jed aaly Jualn) | egy/op

"IoUN0Y) 3y} Jof AsuoL axell 2 Pasn 84 j0U PJNOyS PUE )@ SAOUS 'S|o0YdS 'Sauasinu 'AJUNWILIOD [e90] 9U) 0} O} [eJUsLUepun) Si bupped juaiing Gy

SUORDIIISaI JO Sawln) 'g SAEp 9)E)S JOU pIp )| SB ajenbapeul Sem SjuUapisal O} Juas Japa Vb

{JO0WS S| MO} DljjeJ) 9 |njaoead S| Speol — SA0IE) SpI04 Ul 8bueyd Aue Juem Luog IR

—“buryJed Jo JuswWwadoe|dsIp 0) @np ‘SJUAPISal PuUE SSBUISN [B20] UO JoBdLLI 8SI9APE 9ARY PINom 03d 2]

UOpUOGT] 0jUl BURNLLLLIOD JO 1509 0] PpE pjnom sabieyd W

"SUOISSIWD 'g 9SI0U UONSaBU0D ‘Aj8)es Uo joedw| pue S)eel}s BUIpuNOLINS ey} O} dyjel of
20B|dSIp |IM g8d '18aJ1S-Uo Jnoiylp ApesJje Buyed se AJunwwoo |200) Aq papaau si sHed Je) jlouno) ay) Joj Asuow Bunjew noge ale sebiey)
"1IoUNo 8y} Joj Asuow Bupjew noge ale sabieyd
‘Bupped 19ans

-Uo JuaIND Aq paloaye Jou os Bupyied 19axs-YO SABY DA0JS) Spio Ul Sjuapisay ‘uonsabuos Buisned g speol [eoo] Buibbolo way) sdols g uojjels 6¢
Buisn s19INWwWwod [eo0] spoddns Buysed Jen "uaipiiyo A1asinu g [ooyos Jo Ajojes joaye g seakojdwa sseulsnqg edo| Joj Gunjed asnpai [Im sjesodold
SunJ jel Se SpeoJ Jo asn punodwiod pue ainsseld buppied o} ppe {|im saoeds buissed pasodold “ied Jed

u) siaddoys 1o} a|qe|ieAe Ajjuaund s 8oedg "yed o} sjuapIsSas Jo} JNOIP SJOW J 8xew pue uoi}sabuod o) ppe pue Guiyied aoe|dsip ||IM SWaYDS ‘931) foloy
Bunped Jeo Guidaay AQ paAlas Jsaq 1sala)ul ssauisng “sabueyd yied 1ed yym paaoold ,upjnoys B AIunwituod [B20] au} AQ pajuem Jou pjayug ajok)
awWBYds ayIq oY) pue Asuow Bupjew INoqe Sl sWweyds 'SdoYS JISIA 0] Seue usals) uo bupped wajqold pey JeAsN ‘AJesinu Je pjiyo

Jo doip o] Jnoip aiow i 8xeW jjIAA ‘sleedjs Buipunowuns ojul Bupped aoe(dsip [IAA ed Jed 9A0I0) splo4] Jnoge sjuejdwod o: 2 SS3UISNQ |BOO| UMQO Le
sassauisng

{e20] 109)je OS|E P|NOAA "Alasinu ay) o} "oje seusjew Aaeay Hodsuel) 0] Jnayyp aiow )i ayew pinoAA “uasinu uo joedw asiaApe aAey ||Im siesodold 9
‘elep abesn yJed Jed aas 0] 8| pjnom — Juasald je siaddoys 1o} aoeds sey sAemie yied Je)

saoud Auadoud (153
uo saulf mojjah pue ainssaud |euollppE Jo Joedw JNOge Waduo?) ‘sassadoe Buuapuly Buipnioul ‘asiom peoy wied ui sainssasd Bupued ayew |
"JUSLIUOIIAUS @ 8beU|elp UO Joedil] pajelo0SSE YjiM 'suapleb juol) alow
J0 sS0] JO jsu s80npeJ pue snoebejueApe S| JUSLLUOIIAUS }8al)s JUa.nd Buidasy| ‘snopiezey s| Bupped j9al)s-Jo Jue)sip 0] sjuapisal Jo Juswade|dsig

‘peoy wre4 ul Gupped ve
sjuapisas Buipnjour ‘payipow Ajjenuesqns Jo paddolp aq pjnoys sue|d ‘sjealns Aqiesu ojul Buiyied pedeidsip — SQ66 | Ul 210190 HIOM L,UPIP O%Rd

‘suesapad R ualpjiyo §o Ajejes al] 0} |ejuslul)ep 84 [|Im @ A1asinu wolj yo doipydn H21d 0] INdYHP Sioul i dew sjesodold £

M09 ysed e Isnl s| awayog
‘9pIS YHOU 3Yy) UO JOU JNg 9SUSS SayeW SA0IS) SPIO- JO apIS YINOS UO 8uUl| MOJ|IBA
SPEOJ 8Y) OO SIED SIOW 2210) ||Im sabieyd

TETITITTEY




'00} djey pjnom (] "ON 21s0ddo SUCIDLISBY "BACIS) SpPI0S

10 3pis ueyINos Uo suoRoLsal jeuonippe Aq passaippe 8q pinod siy} — wajqoud e Apealje s1 SieA0SS0I0 BunonISqo SIED pasied "speol Buipunoyns 0S
ojuo sued Buoedsip Aq s19A0SS0UD pUNCIE AJINGISIA 39NpaJ ABW - BA0IS) SPIO Ul SUI32U0D AJaJES puk Buluunl Jel SSaIppe j,uop sjesodoid
“Jsem BUIOB Aem-SUO ©q pjNOLS peoy Wie g 9A0JS) SpI04 Usemjeq eue silJ Jo Ued 8y} pue peoy uue

'Sied 10} Ja}eod 0] Pasu JOU pue SJUSPISaI S ||B JO S)SBIJUI Ul JOB PINOYS {10Uno)) ob

'swia|qoid pasneo pue obe sieak gz soejd Uy sem ORd
"peyisni eq JouUEd JUSWBSDIoUS [EUORIPPE JO osuedx]

"Bulyiou op pue s|esodoid jua.und ey) MEIPUYIIM (q Jo ‘paysijqnd eq pinoys QWL mau e ‘pauoddns J| — saueT useis) uo
10| jey) Joy Buryied eynnsqns apiacid o} sem Wie jey) Jes)s J1 Bupiew ‘slesodotd aAoqe ay) uo uoneynsuod pajiejop Jayuny o ALes pinoys {lounon
‘pasodoud asom saull mojjak ajbuls jeuonippe aleym 1dooxs

‘assymasis papiaold aq pinoys sAeq eal] ‘PEOY ULIES JO SOPIS Y10q 8A0.S) SPJO JO 8pis Yinos uo papirosd aq pinoys sAeg ‘asoj) Aspiersg

’ . usuwwoy




‘paonpoJiul aJe sabieyd
mau ay) 99uo Bupyied jidsiano 10 lenualod ayl SSaIppe 0) peoy Wwie4 pue 8A0I9 spio4 10} pasodouid aJe S|0Ju09 198J)S-UO [BUOIPPY

"paule}al aq |im siepjoy abpeq an|q o} sAeq Bujisixe om) 8y |

‘saynuiw G 0} dn 1o} a3y} si Buplied aseym pasodoid ale sAeq pajwl-swi Og ‘uolippe u| ‘Aepinjeg 0} Aepuopy wdpg:g 0) WeQg:/ usamieq
ajeiodo jey) Aeidsiq B Aed 10 W0y 8y} Ul sjonucd Bupied Jeos adnposjul O} S| jesodoid ay] ‘anuao umo} [evo] ay) syoddns jeyy Guped
Aeys-poys uey) Joyjes Bupped enwwod Aeis-6uo| 10} AjAISUB)X Pasn S| '}Nsal B Se ‘pue psjjosuodun Apuaiing s) yied Jed 9A0J9) spio4

:abueyo ayj jo
yoedwi ajqissod ay3 si Jeym pue abueys ayj Jo aARoalgo ay} si Jeym ‘papaau si J Aym ‘abueyod syl aquosaq ¢

ERINER
Ul IND/90IAISS

Bujuoissiwwos fojod | 4 mau jabueyo

abueyo 196png pue sjueis mau 10 abueyd Aoljod KiaAop 2o1MRg

(on asesd) ;pasodoud Bujaq abueys jo adA} |}

sjejap
S AOD PRUS@)IOIAET q PIAED JO 9/GE 6.€8 020 19RU0D lojke | piaeq 1oyIny
:paje|dwos S[0JJU0)H ‘uolIs12ap
910Z 80 LI Sl Bupyd Jo UONINPOLU| — YiBd JBD SA0IS) SPIO 40 a1 L

uoneyodsuel] 9 el ERILSELS judswuoJIAUg % uoljeisuabay EBTVENTIELE

wiio} ¥ 3 aAnaipald Buunjonssas
e 9)9|dwoo osje aseajd ‘jesodoid sy} Jo }nsal e se Jejs jJo sdnoib Juasayip uo jJoedwi ue aq o} Aja)i| si aJay} } gN

sisAjeuyuawissassy joeduw) Ajjjenb3 aAnoipald (1I9uno) pjayug

b ~ipvaddy



SAunwwod ay) ul sdnoib yuasayip usemiaq suonejss poob
N N N N N N N A Jajso} pue ‘Ajunuoddo jo A)jenbs sjowoid ‘uoneuILIOSIP
Buneujwyje 0} a)nquIuo Asijod Jo ao1AI8s 8y} seoq ‘g

, (ebueyo pasodoud
ay) pue “18bpnq 1o Aaijod ‘@o1n1as ay) Jo sjualdioal)
AN AN AN AN AN AN AN AN | XN £821A3s INoA woJ) Jjauaq sdnoib Bumojjo} syl wolj
a|doad moys a21A18s JnoA Jo Buuoyuow saijienbs saog |

jo1108

Ayuaayepy
R voiblay
Anjigesia

g Aoueubalg
yuswubIsseal
UoNeILBLIG

o=
]

zsd
= =
7 o
g @
un [}
=

5 o
n

dnoub yoea 1o} uMouy| JON JO ON ‘SaA 3)edipuj
joedwj sanijenby ¢

‘abeloae ybnoioq ay) mojaq Jo punose Jayye si uoilodold

ay) naq|e ‘buniwi Apuesyiubis s| Jeys Aljiqesip Jo wajqoid Yy eay wis) 6uo| e aAey sjuspisal JO Jaguunu juedyiubis e jey) Jeaio os|e sl

1 "(prem sied [iH ysng ul Ajjejnoiied) JOAO Jo G ale spiem oM) ay) ul Buial ajdoad jo uonsodoid abelaae uey) Jaybiy e jey; sisebbns siy|
Jo| e Buniwy - Aynaesip/swsigoud yieay uusy Buol ypm suosiad |

%E 9 %E Gl iH 910WYIUIA

AW %081 Med |IH ysng

%E L %8'C) ybnoiog
JAungesig/yiesH +G9 paby

:abelaAe ybnoloq auy) 0] esay)
SaJedwod puUe s10)ed|pu; Ao) 8y} JO SOIISLISIORIBYD JUBASISJ SU) JO SWIOS SISLIBLULINS MO[q S|GE) 8] "SPJEM [|IH SJOWUIUIAN PUE Yed [IIH
ysng Joj 31j0Jd pIeMm sy} ul papn(oul sisk[eue ay} pue snsua 1 10Z 8y} Ul papiroid si died Jed ay) Aq peAIes Seate sy) JNOGe 1X8)Uod SWOoS

"ejep Buuoyuow sanijenbs jueasjs 6uno9joo Ul AYnoyyp oY) 0} anp Aued pue sediales Buipinosd

Ul paAjoAu; suonesiuebio jo abuel ayy 0} enp Apued si siy] "s}s!joAo pue sueujsepad !siesn apl-e-jelp ‘sJasn geolujwysixe) ‘sJasn a0IYsA
a1eAud sapnjoul Yyolym ‘siasn 8d1A1es JO 8BURI ay] JO SONSLIBIOBIBYD BU} INOGE UONBULIOMU Oyi0ads pPajill SI S1oY) ‘JOASMOH "SISINLULIOD
pue sassauisng ‘sjuapisal Guipnjoul ‘sjeans Buipunouns pue yied Jed aA0I9) s,pI0 JO S1aSN 0} S3)e|D!1 SOUB)SUI SIY] Ul ,30IAISS, BY |

{AYm ajeys aseald o jj ¢991A19s 1noA Jo Buliojuow sapienbe 3no Aises nok og

€




‘uone|s1Ba) Jopun a|qelisnl si siy} moy aje)s aseald ‘UoNBUILILIOSIP 0} SBA paXyOll DAY noA J,

9A0JS) SPIO4 JO apIS ulaypou ay) uo sdeb Buissed, syj jo auo as|n
0) 9jqe 2q 0s[e pjnom umop Bunjes pue dn Bupjold SBIOIYBA ‘HOSAI ISE| B SY "UMOP 195 JO Yo doip 0) SABMBALIP ssouoe yed Ajueiodws)
UBD SQED-IUIW PUE SIXE) ‘SOOIUSA 9pIy-e-[eld ‘uasalid je sinooo Ajqewnsaud se ‘Jey) 10e} 8y} AQ pejebpiw s siy | "swoy s 3Uo3Wos 0}
250} Yed 0} yNoyIp 2Jow i pulj ABL SQEJIUIW PUE SIXE) ‘SB[OIUBA SPIY-E-[eld ey} UJaduod e pajesAal Osje Uojjeynsuod Alojnjels ayl e
-eualI0 pajdope s Jounos) ayy Bunasiu jueaidde ay 03 1oalqns papiroid ag pinom yaiym ‘Aeq Bunjied suosiad pajqesip
1981S-UO pajeoIpap & Joj Aldde pjnoo sjuapisal ey} 10e) ay) Aq palebiiw si siy] ‘Bupiied 19.1s-Y0 Jo Jyauaq ay) aaey juop Aay)
J1 'sawoy Jiayy 0} aso yJed o} siapjoy abpeq an|q 1o JNOIYIP 210w )l ABW peoY Wik pUB SA0IS) Spio4 ul aunssald Guiyied [euolippy e

:syoedw aAlebaN
000z suonejnbay (pue|bug) (suosiad pajqesiq Joj suondwaxd) siaplO dujel] ,seiuoyIny [B007] 8y Jo sjuswaainbal syl ywm aull uj ,

LOAO0IS) SPIO- JO BPIS UJBYMOU aU} Uo suondt)sal Buiiem pasodoid ayj uo sinoy aaiuy o) dn Joj sJed o) a|qe aq |Im siepjoy abpeqang
,861eyd Jo 231 yued Jes ay) ul sAeq Jaylo uj yied o} a|ge aq |Im siapjoy abpeqon|g e

jussaud je uey} yJed Jed ay) ul aoeds e Buipuly Jo aoueyd Jojealb e oq o) Ajyl Slatvy] e

paulelal aq ||Im YJed Jed aA0Is) splo4 ul sAeq pajgesip paledipap Bulisixa omyayl e

:syoedw] aAIlSOd

"aAeY |m ) Joedwi aAleBau ay) aonpau o) Bulop aq (|Im 321AI8S aU)
yeym pue (saplienba uo joedw) aaysod Aue Buipnpur) abueys ay) jo jJoedw sy} 8quosap ases|d — 9Acge g-¢ suonsanb 0} paJomsue SaA J|

: ¢sdnoJb Jusiaylp usamiaq

N N N N N N N N N suolje[as uo pedwi asisApe ue aAey |esodoid ay) pjno) ‘9
{ANunwwod ay) ul sdnoub jualayip Aq 201A18S

N N N N N N N N N JnoA Jnoqe TOREBWIOUT O] SS9929€. Joaye |esodoud siy) pjno) g
SANUNWWOoD ayy ui sdnoub

N N N N N N N N A JuaJayIp Aq 991A18S JNOA 0] Ssadde 109y e |esodoud siy) pinoD
¢sdnolb

N N N N N N N N N asay Apoasipul Jo Ajoauip ‘@yeulwnosip [esodoid ay) pino) ‘¢




"sjuapisal
|E90] 10} UoRoal0id Jajealb Jayo Aew jey) Guped |idsiano Buibeuew jo sAem aAeuls)je JapIsuod 0} pasodoud si uone)Nsuod Jayung e

‘s1seq BuloB-uo UB UO paJojiuow aq ||IM YJed Jed aA0IS) Spio4 joasnay] e

lesodoud siy) JO S109)8 By} MOIAI PUE JOJUOW NOA [|IM USYM pue MmoH
M3IABY 9

paljjuapl usaq aAey sioedwl O1LLOUOIS-0I00S SANE6auU ON

. ‘sjqeoldde
1 uonebBniw Aue pue (Ayjenbau) o1wouoda [eos uo edw aanisod Aue Buipnjoul) 1oedw ay; aquUIsap aseald — BAOQE PSISMSUE SAA §|

SANunuwiwod ayy ul
N N N N N N N N sdnoub juasaylp Aq 901AI3s JNOA 0} $S229E Ja9Yje jesodoid sIy) pjnod

SANunwwod ayy ul sdnoub yuasayip
N N N N N N N N uaamiaq suonejal poob Jaiso} pue ‘Ajjunjoddo jo Ayjenba ayowoud
‘uoneuUWLOSIP Bupeulw]@ 0] 8JnquUIUod Ad)j0d JO 83IAISS BY) S90(

_ £,S10]0B} 21WIOU023-0190s Bumo|jo) ay) ybnoiyy
N N N N N N N N pabejueapesip sajjiunwiwod uo pedw Ajlesiyoads [esodoud auj JlIAA

S8woou}

Moy uo a|doad
Jlwapeoe

mo) yym ajdoad
paaudap ul

'9)e)S aseald
Buiay sajiunwwo)

10)98} J1WoU0dd
-0120s 13y}o Auy
sjuased auon
suonediyienb
Juawho|dws

ui you ajdoad
seale/spJem

Buisnoy) jeioos
Ut Buiai ajdoay

dnoub ysea 10} uMou){ JON IO ON ‘S3aA 3IB2Ipu|
A)jenbaul s1wouo0ss-o1s0g Buipoe) ‘g

Buiuiel) Jo uoneoONpa

T
@
Q
!
@
=
T
(=]
=]
~
=
[
o
=
=r




‘SMOJ|0} Jey) Jodal uoisiaap Aue o) papuadde aq pue Y Aob pjayua

ez srar SRR JUNLVYNOIS

30e)S-aulueol 0} pajiewa aq pjnoys wioj siyl

SUIJNO gqog :JWVN - HOLOFUIA INVLISISSY INVATTIY JHL A8 TVAOHddV

1102 Joqualdeg "vo‘so_roz aq 0} ajeQq

papasau I SMOJ [eUOIIPPE HasUl 8SED|d

SJUBWIWOY

usym Ag

0 Buuoyuow BuloB-up

uojjelado Sj0JJu0d
|ewiuy ojui Bunwod ssbireyd mau Jojhe] pireq 1981)S-U0 |euoiyppe
0} Joud 9oUaWWOod 0] JO} Pa3u Uo sjuapises |
LM LONENNSUOD) Bunyed |idsiaro Jejeis)
sheq
N Bujob-up SUWIOW plAeQd a%d g o984 jo abesn

yJed Jeo jo asn

ja1e(Q MIINDY

/ajeosaw| |

190130 pea

juswIuoJIAUS '9 uonelauabay Juswyedaq

s|01u0) Bunjied JO UORONPOLU| — Yied JeD) dA0IS) SPIo4

paiinbay uonoy

anss| payiuap|

JojAe} piaeq :Jabeuew 201A10G
uonepodsuel] @ oyjes] ‘wes |
‘uoIs|oap jJo apiL

396pnq 40 Ao1j0d ‘ad1A19s 0) sabueyo pasodoud Joj ajejdwa)} ue|d uonoy

Lo} VD3 2ARIpaid

Buunjonasal e a)ajduwod osje asea|d ‘|lesodoud siyj 4o Jjnsal e se Yyejs Jo sdnoib juasayip uo pedwi ue aq o3 A|a))| SI 319y} I N

sisAjeuyuswssassy joedw| Ajijenbg aAnRdIpaid JIOUNO) pijayyug







