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Summary

Within the HOMBRE project, one of WP5 aims was xplere the use of bio-energy clusters
on marginal urban brownfield sites which are maiofusing significant problems for the
urban environment in shrinking regions. Such ptgjecan have wide ranging positive
impacts such as bringing degraded urban brownfigdak into viable use while also possibly
providing a new source of sustainable urban enegfiverable 5.3 “Use of bio-energy
clusters for linking marginal urban brownfield site-use with sustainable urban energy”,
presents current studies related to biomass primiuch brownfield sites and different pilot
case study of implementation. It aims to addresssa makers in municipalities as well as
land owners or local and regional energy suppliers.

The report shows that bio-energy production on Iofeelds depends on multiple factors
ranging from the surface area of the site (sizeglity of soil, site conditions and the
selection of the type of energy plants to be usedite. Biomass production is suited for
brownfield sites with low to medium land recyclingsts combined with a low demand for
building land within the city and or region (suchia present in shrinking cities).

In order to identify the appropriate locations lsomass production and how to best carry it
out, various tools and methods for the identifmatiof biomass potentials are elaborated
upon. The use of brownfield sites for biomass potidn has the double effect of not only
bringing degraded sites back into use but alsoritutes to the use of sustainable energy and
a subsequent reduction of greenhouse gas emissituiter schemes in the specific urban
context can be considered to link various browdfesites through central management to
reach the desired amount of land for biomass prteomiuc

The report is strengthened by an integrated andtluoperspective. For instance, not only are
physical site qualities relevant for biomass praguc but aspects of regulation, finance,

environment and society have to be considered #s T¥es is especially true for biomass

production in urban areas where various land usdsuaers converge upon one another in
the same area. For example, the effects of theegirajpon the local population and their
acceptance of the project is an important areadasideration before deciding whether such
a project is desirable. Furthermore, since thectffeon the environment from biomass
production can be either positive for the environtr(ee. regulation of the micro-climate and

storm-water retention) or negative (heavy use ufliteer and pesticides) it must be carefully

considered beforehand what the expected resuttseqgbroject are. Selecting options may be
supported by a transparent assessment of all sabthily impacts generated through the
projects implementation, using sustainability ligka and Conceptual Site Models (CSM) for
sustainability, both developed in this project.(see HOMBRE D5.1 “Valuation approach

for services from regeneration of Brownfield fofts@-use on a permanent or interim basis”
and D5.2 “Guide — Decision Support for soft end-umplementation based on operating
windows”).



Projects which seem upon first glance as econolyicelfavourable because they do not
yield overall profit could actually prove to be aomically beneficial once wider benefits
(including also intangible as far as possible) taten into consideration. Aspects such as a
reduction in the annual site maintenance costsdctavourably influence project choices.
The report establishes interdisciplinary links betw biomass production on brownfield sites
and stakeholders engagement guidance in projettion phase.

Learning from previous cases of biomass productbanbrownfield sites is an effective
means to present how implementation can take @adewhat important aspects need to be
considered on a case by case basis. The reportssiwaavcase studies in Germany (in the
cities of Gelsenkirchen and Halle) and one casgysftom the United Kingdom of biomass
plantations located on urban brownfield sites. Téport extends upon the concept of a
decision-tool to guide stakeholders in project sieci making.

Both stages fit within the generic overall decisimocedure (tiered approach) developed
under task 5.2 and reported in deliverable D5.2.

The conclusions of the report should help to carsttie appraisal of biomass within their
own region by addressing:

1. considerations of the context and examples to bssrpaoduction in urban locations
2. illustration of the different decision tool concgfor determining land potential

3. a specifically tailored decision-tool for the pration of biomass and bio-energy on
brownfield sites

4. landscaping as a factor of value creation in Bragldfregeneration for biomass
production

Ideally, with help of this guidance, stakeholdems encouraged to explore the local potential
for bio-energy production on unused and underuged ®© combine the objectives of urban
development with biomass production for sustainabkrgy use in European cities.
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1. Introduction

Increasing numbers of brownfield sites are conteduo by urban sprawl (the spread of an
urban area into the surrounding rural land (PATAQIHet al, 2009)). Urban sprawl is a

key land-use change issue in much of Europe, cgqugamious environmental problems

including: surface sealing, ecosystem/habitat fraggation and increased pollution

(SCALENGHE & MARSAN, 2009; HASSE & LATHROP, 2003AYARD et al.,2000).

Persistent brownfields with no perspective aftexsum sight will exacerbate economic and
social decline of an area. (CABERNET, 2006; EUROREAUDIT COURT, 2011) An
alternative to this scenario is the intermediat@emmanent reuse of these areas for biomass
cultivation. (BMVBS, 2009, RUFF, 2005) Within thontext, the HOMBRE project has
explored the potential of bio-energy clusters ibaur areas as based on current research and
pilot projects. The redevelopment of land for biesh@and bio-energy production can have
many benefits. For example, the production of lmergy can contribute to the production of
sustainable energy sources (BARDOS, 2011) as veelinmimize the maintenance costs
incurred by the owners of brownfield sites. (BMVB®)10, 44ff.) Furthermore, the interim
use of a brownfield site keeps the parcel in thedecpf land use and still allows for future
investments and a different use to still be redlioa-site when economic downturn has
ended, and respectively, when funds for the reldeweent for other uses are ready to be
invested. (SCHLAPPA, 2013)

HOMBRE has adopted a functional description todretinderstand the linkages between
regeneration services and project value. Projawices are the basis upon which value can
be created that will leverage a brownfield’'s regatien, by providing benefits that make the
investment in regeneration worthwhile to specifanstituencies or beneficiaries who will
support it. (see HOMBRE D5.1)

Biomass production on brownfields can promote se\gwvernment policies related to land
recycling and urban sustainability. For examplentass production on brownfield sites can
help attain goals related to:

» supporting urban land recycling (removal of bagifr reuse)

» economic development (productive reuse of landn évactivities are intermediate)

* reducing soil sealing

* mitigating urban heat island effect, hence contrdyuto the creation of more livable
cities

Biomass also offers several advantages for energgluption and can be used for the
production of electricity, heat or fuel. (BMVBS, B0, p 48) In relation to this, urban
brownfields can provide a location that provideshart distance between the supplier and
buyer of biomass. Furthermore, biomass is suitdblestorage, making it available on
demand and its supply to the energy sector adjlestadzording to need. Brownfields offer a
wide range of opportunities for providing neighdagrcommunities with heat and/or energy;



they can supply single houses or districts witht laed/or electricity together in decentralized
biogas plants and block heating stations. (BMVBH,® p 48)

Undertaking biomass production on brownfields dejgeon multiple factors ranging from
surface area of the site, the quality of soil, sieditions and the selection of the type of
energy plants (energy conversion system) to be ogedite (or eventually off-site, i.e. in
CLUSTER configuration). Biomass production is valibr most brownfield sites with low
to medium land recycling costs combined with a temand for building land within the city
and or region boundaries (such as is present inkshg cities). (SCHLAPPA, 2014) In order
to assess the viability and appropriateness of bfield sites for biomass production a set of
different decision support tools has been elabdratbese tools shall also assist stakeholders
in identifying biomass potentials.

Based upon the finding of the REJUVENATE projecs tteport provides an overview of the
different approaches and decision supports at tineean level and develops a new decision
support tool for the urban land planning level. tRarmore, guidance is provided on how
considering aspects of urban/landscape in biomassation projects on brownfields.

2. Land/Brownfield types and examples for biomass culation

Brownfields represent potentials for undertakinaur conversion and restructuring urban
and economic functions. This can help regions atescdeal with the effects of structural
change and demographic trends. (SCHALPPA, 2014gifsqaly in shrinking cities "soft re-
uses" could represent attractive opportunitiesréateveloping former build up areas. For
example, an increased reconversion rate of formawiifields into open spaces and green
infrastructures has great potential of consolidptire housing market. (GREENKEYS, 2008)

Among other key factors, biomass cultivation orviorbeld sites is greatly influenced by the
size and previous land-use, i.e.:

* Land associated with military or industrial areagyenerally characterized by larger
surface area but inappropriate soil conditions. hédt further soil management
measures and investments, such adverse soil camglithay hinder the development
of biomass crops.

» Urban brownfields e.g. from former housing areasllddoe characterized by an
average smaller surface area and could consigtrityundisturbed soil structures.



Figure land 2: Former housing and military areB@ssau/Sachsen-Anhalt/Germany.

The key outcomes of case studies are presented lagld form the founding principles of
the HOMBRE Decision Tool.

2.1 Example Gelsenkirchen, Germany

Gelsenkirchen, located in the Ruhr area of theeSthiNorth Rhine-Westphalia, had a former
coal mining site which has been transformed intmaaass plantation. The former “Zeche
Hugo” coal mine amounts to 22 hectares and is éocain the outskirts of the city.
Remediation work on the site started in 2002 witloacept to create a leisure or recreational
area combined with a temporal or permanent biormpastuction site. The area is subject of a
structural plan for biomass cultivation using shotition crops (poplar and meadow). (see
Figure 3)

The owner of the site is the RAG Montan Immobil@mbH. The project partners which
worked together to realize the new use concept thithMunicipality of Gelsenkirchen, the
Ministry for the Environment and a regional agendgdicated to forestry and wood
production in North Rhine-Westphalia, the EnergieAgirNRW. (ENERGIE-AGENTUR,
2011)

The implementation of the project faced severabj@ms. Extra remedial measures were
required even after the demolition of the miningl amoal power plant structures on site.
Moreover, annual maintenance costs for traffic tyafend regulatory obligations occurred.
The earthworks on the land suitable for biomassyecton started in 2011. (RAG, 2013)



Figure 3: Structural concept for biomass plantabi&fGO. (EnergieAgenturNRW)

2.2 Example: Halle (Saale), Germany

Starting several years ago, the City of Halle igeziencing a process of population shrinkage
and an increasing number of vacant buildings arahdbned housing areas. Accordingly,

demolition activities, as supported by nationalds,nhave created large plots of undeveloped
land in urban locations. With this demolition arftk tresulting reduced use of the city’s

infrastructure system, the municipal utility compatiallesche Stadt- und Wasserwirtschaft

decided to consolidate its infrastructure systethlaonch a biomass project on a plot of land
dedicated to urban restructuring. The site chosetind company was owned by a municipal

corporation responsible for housing and busineat estate (Gesellschaft fir Wohn- und

Gewerbeimmobilien). Within the area, an adjaceeegrspace was planned to be improved
for recreational and gardening or agricultural [psgs.

Since the urban site could not legally be definedmagricultural site the project was defined
as a pilot project with the special purpose ofitgsthe feasibility and economic viability of
biomass projects on urban land undergoing restrinctuA lease contract (free of charge)
between the user of the site and the owner wasdigiue to the site owner’s interest in
pursuing a cost-effective after-use,. This contessiures the use of the site as a short rotation
plantation with a duration of up to 20 years. Ferthore, the contract allows for the land
owner to reclaim his land in the case he would Béng to realize future investments on-site
for its redevelopment.

At the beginning of the project, all foundationsddwildings on-site were demolished. This
benefited the site owner with a reduction of themesmance costs incurred from the site. The
deposit of new top soil (30-40 cm) and the plantidhe seedlings were both financed by
municipal funds dedicated to urban restructuringshort rotation plantation (poplar) is
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operated on a 0.8 ha area. The yield from theisitsed for the production of solid fuel in
the form of wood pellets and wood chips. 18,0000kegs were planted in 2007 and were
ready for harvesting after 3 to 4 years.

Since short rotation plantations usually requittielimaintenance during the growing process,
it is estimated that an average annual revenu®@fEro per hectare can be attained from
the site. In addition to the economic benefits, ¢heation of a permanently changing urban
forest presents a wider benefit for the residemthe area because the environmental quality
of the urban area is upgraded with the reuse oéaqusly abandoned site. The provision of
new vegetation contributes to mitigating urban hgland effect and improves microclimate.
For these reasons, the project has an excellentatsgn among housing corporations and
residents alike. It can be valued as a positivee cgtsdy of biomass production on a
brownfield site. (BVBSR, 2009)

Figure 4: Biomass plantation on the urban re-stnrg area in Halle.

2.3 Example: Markham Vale, UK

The Markham Vale site is located in the East Midamf England, between the city of
Chesterfield and the Town of Bolsover. The sitdosated along the M1 motorway. The
Markham Colliery was closed in 1994 and broughthwitan end more than 150 years of
deep mining in Derbyshire. The result from the gtesof the plant was very high levels of
unemployment in the region. After the cessatiomaiing the Coal Authority, the site was
handed over to local authority ownership and itasv owned by Derbyshire County Council
(DCCQC).

The “Markham Vale” project was born out of a Caallli Task Force Report in 1998 which
challenged local authorities to create an employngeawth zone centred on the former
Markham Colliery. The aim of the report was toatee5,000 jobs to regenerate the local
area, as well as providing environmental improvemancluding establishing short-rotation
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coppicing on the North heap. The project becamewknas Markham Vale, with the
coppicing project being known as “Markham Willows”.

The total area of the site is 360 ha which incluaigiscultural lands which were incorporated
to make the project more economically feasible. Wlam Vale is DCC's largest
regeneration project ever and aims to reverse db&lsand economic decline which took
place in the region since the general decline aviiendustry in north east Derbyshire.

The project’s original concept included a mix otlbbuilt infrastructure and soft re-uses, for
which the North Tip was envisioned for biomass ggpesroduction, leisure and grazing (as
previously found on the site). The plan foresawrsheotation coppice (SRC) planting of
willow over three years, along with areas of opessgland for amenity and grazing, with a
new path over the North Tip linking some existinglking routes. The coppice was to be
planted on a staggered basis on a three yearawtdtiereby ensuring production of biomass
across 20 ha on an annual basis.

The ambition of the biomass production aspect efgfoject was to sell heat energy rather
than wood chip as to gain more profit. The busimesdel developed envisaged a local boiler
replacement programme for schools and other ladghloaity facilities to replace oil powered
boilers which had reached the end of their opegaliietime. The production of biomass
energy was attractive for the site owner (DCC) heeait could support the cost for the
landscape management of the restored areas suimgutite built structures, as well as
potentially improving the values of land in theiwity and the creation of jobs.

12
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Figure 5: Conceptual site plan of biomass production on the Markham Willows project site.

The site “Markham Willows” could provide an inexgare and effective remedy for the

reuse of a former coal mining area, an inexpersnc effective soil remedy method as well

as an inexpensive and effective remedy for theaettm of unusable residue of fossil fuel.

The vision for the site included linking an Enviment Centre to the area, to encourage
businesses with a strong sustainability interegh#site, as well as providing linkages to
local education and skill development for environtaé technologies. The proposed

Environment Centre was to make use of biomass gnerg

A number of factors have constrained the developroérthe original Markham Willows
concept, including design issues with the biomaskel lower than expected costs per heat
unit rate which severely undermined the projectiacept of selling heat, as well as a delay
from the judicial review process and the cessatibregional development support. Only
one of three planned plantings have been carriedmftar on site. Further information on the
case can be found in Annexes.
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3. Approaches and decision cases

3.1 HOMBRE decision tool: Identification of biomass praduction potentials
on urban brownfields

The use of urban brownfields for biomass is culyemiot part of a systematic city

development analysis and its potentials have nenhbeidely researched. (PONITKA, J:

2010) As a consequence, urban planners requiratimes to consider the option of biomass
production for bio-energy generation in their sfiedocal context and valid information to

initiate first steps of project developments. (BM§¥2010, RORBLER, 2010) The HOMBRE
project’s decision tool will motivate urban planseand other stakeholders involved to
identify potential sites inside a designated urlzara with the available site specific
information within a limited amount of time.

The objective of the decision tool is to create ar@-selection of urban sites evaluated as
suitable for biomass production on the municipal orsub-regional scale.

Literature was analysed and interviews with stalddrs from case studies were undertaken
in order to assess the conditions necessary forptiogluction of biomass on urban
brownfields and to identify key drivers and basieCase stakeholders have been identified
and selected in:

» Stadtwerke Halle (Germany): biomass on former esdidl areas
* RAG Gelsenkirchen (Germany): biomass on a formal goning area
* Markham Willows (UK): biomass on coal pits

Additional information on case studies was gathetledbugh site visits and using a
guestionnaire that was iteratively developed by HER#E project partners. Overall, the
guestionnaire addresses issues such as:

» the theoretical potential of brownfields sites whicould possibly be adapted to
biomass production in the city/region,

» technical potentials based on soil conditions atierophysical aspects of the pilot
sites (including considerations of contaminati@myl

* economic aspects such as the required logisticsbifmmass production, type of
energy conversion processes, among others.

Overall, eight key criteria related to the decisimaking process have been identified and
introduced in a decision tool for urban plannensttiifermore, the procedure was tested and
revised in the pilot City of Cottbus in Germany wathihas about 100,000 inhabitants.

(SCHICHAN, 2013)

3.1.1 Urban Criteria and Decision tool

A pre-selection of brownfield sites within an urberea must be made according to planning,
legal and technical criteria for the development kdmass. The parameters for the
identification of potential sites for the productiof biomass begin with a complete overview

14



of all of the present brownfields in the study arElae next steps in the process then consider
technical aspects and tie them into the analysstriRtions regarding planning and other site
related laws must be properly identified in thelgsia. In addition to this, the analysis should
also take into consideration aspects of implememtats well.

Table 1: Overview of the Decision Tool Indicators

Main Category Sub-category Key criteria

Theoretical Potential | Size Is the land larger thdra in size?

Is the soil natural or disturbed?

Technical Potential Soil Is there contamination?

Is the soil sealed?

Legal Are there any legal restrictions?
Restrictions

Planning Are there any planning restrictions?

Is the owner wiling to allow biomass

Intent of the owner L )
cultivation on site?

Implementation

Is there a likely hard urban use for the site

Duration -
within the next 10 years?

The four main steps of the approach use standé&dmation related to vacant or brownfield
land in the selected area/city or from a brownfiptattfolio. Brownfield registers, such as
those proposed in the HOMBRE Navigator should besolbed and key information
extracted from it. Through the use of the decidmul, the discarding of potential sites for
consideration allows for the faster and easier ggsing of the remaining sites. This enables
stakeholders with little experience in biomass getg to get involved and participate actively
in the decision—making process.

The following will detail the considerations to tr&de under each category and sub-category
of the decision tool. Knowledge gained from therhtture review and correspondence with
project stakeholders is presented to describe ¢termination of the decision tool criteria.
Furthermore, an explanatory box is provided forhesection to provide guidance for the
procurement and analysis of data pertinent togbpactive step.

3.1.2 Theoretical potential - the availability of land

The presence of brownfields is a prerequisite egbarch for biomass production potential
on brownfield sites. Therefore the decision todlyapplies to areas where brownfield sites
are present.
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It should be expected that the size and type ofipue uses of these brownfields will vary

greatly according to the type of existing settletratructure. For example, larger brownfields

are to be expected in regions characterized byngimdustrial uses such as is the case in
Gelsenkirchen, whereas smaller brownfields whiclhewseviously used for housing can be
expected to play a larger role in urban zones phkimg cities such as in the City of Halle.

The minimum size of a plot of land for the economroduction of biomass product varies
greatly from one another according to the accoyrtsvided by plantation operators.
According to LATMANNEN, 2007, a plot must be largkan 5 ha whereas the operators of
the pilot land plot in Halle see 1 ha as large ghodrurthermore, it must be considered that
adjacent or close-by plots of land can be usedHhercreation of a bio-cluster to reach the
minimum land size requirement. A minimum size dfettare is proposed in the decision tool
in order to therefore identify a greater numberirafividual plots of land (and possibly
neighbouring plots) in the first inspection step.

Land size

The theoretical potential considers any piece aidlandependently of its quality and
associated costs for restoration (remediation, spHgrading operations etc.). Accordingly,
all sites smaller than 1 ha are to be identifiedo@ased upon the information provided by the
local brownfield register. These sites are too $nralsize to support profitable biomass
production and are to be excluded from further coeations.

3.1.3 Technical and economic potential

The technical potential step of the decision toelests land potentials based upon the
presence of a sufficient soil quality for the protion of biomass (i.e. soil constitution,

absence or low contamination levels, no sealing &ic which no or minor restoration costs

would be assumed (using feasible low cost restoraiperations).

Soil quality and issues of contamination

Soil quality and functionality represent two keyteria when planning biomass cultivation
projects for the production of biomass (BARDOS, P01This becomes particularly

important when you consider the resources needagdmade low quality brownfield soils to

the standards required to produce high biomasds/hich in turn can increase a project’s
profitability and attractiveness to investors.

Whereas brownfields with a large portion of natwwail are well suited for the pre-selection
of land areas, several soil conditions increasetfogt required to produce biomass:

* Soil may be absent and need to be replaced or #dtmfor example on a clay
landfill cap or former industrial area

» Soil may be sealed, for example beneath concrete

* Soil may be intersected by underground construst@rservice infrastructure

16



 The chemical quality of the soil may be poor (esgganic matter content, plant
nutrient content, low pH)

* Soil may be contaminated, for example with indasttontaminants or through a high
saline content, both of which are risks to humaaitheand must be properly managed

* The physical quality of the soil may be low (e.gghhsoil density, low porosity and
bad structure)

* Soil ecology may be poor, for example low specieputation and/or diversity,
missing particular groups of soil animals or typésycorrhizal fungi

» Soil surfaces may be unstable and/or subject tei@rqfor example slopes on a spoil
heap)

Such circumstances call for the appropriate setlor@tion and management measures to take
place in order to enable plant growth and highentaiss yields on the sites. The soils found
on the Halle and Gelsenkirchen sites were in aretdt state with regard to their structural,
chemical and biological properties.

In the case of the housing brownfield site in Hallee soil is drier, more compact and higher
in alkaline content but is free from soil contantioa as expected on a former housing site.
The major soil disturbances consisted in compactteration through digging activities,
low groundwater level, increased surface run-agpakition as well as a high impermeability
caused by clogging from the input of waste and .dikireover, large demolition waste
deposits in the soil have hampered plant growthkaochass production on the site in Halle.
The altered soil properties have caused for thevesés on-site to be lower than on
agricultural land.

The Gelsenkirchen case demonstrates that the peesainsoil contamination does not
directly exclude the possibility of biomass prodaoict Crucial aspects to consider in this
context include the type, concentration and bioaegility of the contaminant as well as the
uptake of the contaminant by vegetation (bioavditghh More details on approaches for
managing soil contamination for projects aimedegenerating brownfields into soft re-use
can be found in section 3.4.2 Remediation of contation in deliverable D5.1 “Valuation
Approach for Services from Regeneration of BrowdBefor Soft Re-use on a Permanent or
Interim Basis” (2013). Further, HOMBRE D5.4 givesoma insight on two low input
remediation techniques for addressing land remiediainder the umbrella concept of Gentle
Remediation Options, especially suited in the frarnierownfield soft re-use.

The amount of effort required for restoring soilatity when it has been disturbed by a

building and foundation as well as potential soihtamination must be studied on a case to
case basis. If there is no external financing abéé for these activities, for example from

European or national funding programs, the landspshould then be discarded from the
selection.
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Soil quality

It must first be determined what type of soil, @ithatural or disturbed, is found on site.
the case of natural or undisturbed soils, the usfethe decision tool may move along to §

3 pertaining to legal and planning restrictions. time case of soil which has been disturbed

by urban use, further investigations into the spiblity must be made to determine if it
suitable for biomass production.

Contamination

If the soil has been disturbed by urban use, tresibdity of potential contamination must
studied. The project team should consider the tiyeson of the site for identifying possib
contaminations which could represent a risk for Aanmealth and/or the environment. T
identification of information pertaining to land @mination (which can be gathered frg
local land registers), could help to exclude probéic sites at an early stage of t
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evaluation and avoid extensive technical examimatid his decision must be made in sight

of the type and scale of (potential) contamination.

In case of potential or real contamination on siteg soil analysis becomes a tier
approach consisting in a historical investigatiomreliminary and ends with a detaile
investigation. References and procedures on howetdorm investigation of potentiall
contaminated soils can be found in national regolatand guidance documents. In mg
countries, certified contaminated soil experts w#él required by authorities to proceed w
soil investigations.

Further planning for biomass and bio-energy product on sites with confirme
contamination is only recommended if the contanonat present can be remediated at
acceptable cost. The value of the “acceptable” amst be expected to change according
the scope of the project. Furthermore, since thedpction of biomass consists in plg
cultivation, a reasonable solution would be to ewé the feasibility of Gentle Remediati
Options among which are phyto-remediation techrsqu8uch alternatives should
carefully evaluated in terms of technical and ecuiwfeasibility, with considerations ma
regarding time constraints and waste product manag@ from energy conversiq
processes (ashes, dust). Meeting all of these remeints allows for the land plot to rema
in the pool of potentially suitable land. If thesenditions are not met, the land should
excluded from further evaluation.
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Assumable economic cost for land recycling of seaesurfaces

Certain types of brownfields, as defined by theevmous use, are burdened by the high cost
for land recycling. (FRANZIUS, 2007) There are naitable values for the profit gained
from the production of biomass product in the stddpilot projects. However, due to the
relatively low amount of profit which can be expatto be obtained from the production of
biomass product under current conditions (MARKHAMLMMOW, 2003), the refinancing of
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the cost for land recycling through the productainbiomass product is hardly realizable.
Therefore it is important to also consider the patlicost for the upkeep and maintenance of
a recycled land plot as opposed to a brownfieldictire. The incurred reduction in
maintenance cost achieved through land recyclinddcprovide as an additional source of
income for the site owner.

The expected cost, which in turn depends uponyibe of each brownfield site, needs to be
estimated. The case may be that the project alfomthe acquisition of funding resources for
the activities of land recycling, for example frothe European Funds for Regional
Development.

The cost for land recycling must be evaluated aase by case basis. An initial reference
point is provided by analysing the land preparatost of the European Union ERDF funded
projects in Saxony during the period of 2007-20ABout 26.9% of these land plots were
completed at a price which was under 10 EURAvhereas 32% were in the 10-50 EUR/m

range and the remaining 41,1% were priced at cQdEBR/nf.

Land plots with natural soils and a preparationt easich is less than 10 EUR/m2 could
remain in the pool of brownfields to be considei@dfurther evaluation with the the decision
tool. Land which is contaminated or is heavily sdalisually has preparation cost which are
above 50 EUR/m2 and are recommended to be discdrded the search. Individual
decisions should be made for all of the piecesantilwhich fall within the 10-50 EUR/m
category.

Soil sealing

The next step in evaluating the soil quality isate the degree of soil sealing. Unsealed $oil
presents a favourable situation for the cultivatwinbiomass product. If sealing is present,
the cost of undertaking de-sealing measures shioelldstimated (see initial reference pgint
from the values of the ERDF program in Saxonythéfcost of land recycling and desealing
are considered to be too high for the project (cest would jeopardize the project’s cost-
effectiveness or de-sealing will not be supportedugh co-financing from public programgs)
the land should be excluded from further evaluatarbiomass suitability.

3.1.4 Restrictions

The third step of the decision tool defines the antgnt restrictions related to planning and
legal issues which must be considered within then&work of biomass production projects.

Legal restrictions

All stakeholders of the pilot biomass plants undetpat the intention to develop a biomass
plantation in urban areas could be limited by legadtrictions. Examples of this include
nature conservation zones based on environmentak lée.g. Fauna-Flora-Habitat
designations) or the habitats of protected spdotzgted on the brownfield site. Furthermore,
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the granting of permission for biomass productisrdépendent upon decisions made on a
case by case basis by the regional and local asirations who must consider the existing

planning orientations or legal restrictions for theea. The example case study in Halle
represents a special case since it is an interteeds®e solution without having been applied

through a formal permission procedure. Currentigmass is still considered a new land use
category in the urban area for which no specifgutations apply.

To illustrate this void in planning regulation, iwadal regulatory frameworks for biomass in
urban areas appear to still be vague and are bfiadled into the regulations pertaining to
agricultural activities in urban areas where théepbal conflicts concerning environmental
regulations are addressed (i.e. use of pesticidegrban areas). In the pre-selection of
potential land plots, the potential limits as sgtrbgulations should be reviewed with the
respective authorities (environment or constructegulators) as to discard land plots which
are over burdened by restrictions. (EPA, 2014)

Legal restrictions

Restrictions such as natural protected sites (saglthe European-wide designated Faupa-
Flora-Habitat areas) or monument conservation regns which generally exclude the
creation of biomass plantations need to be evatliaterelation to a planned biomass
project. If no major restrictions can be identifiéor producing biomass on a brownfield
plot, then it should be kept in the pool of potargites for biomass production.

Planning restrictions

Ideally, significant barriers for the completion thie project should be identified early by
revising official local planning documents. Plargirestrictions could arise, for example,
from the designations set by local and regionainmilay documents for development
perspectives or traffic related projects. If castfig project objectives exist, it must be
evaluated if these conflicts are acceptable ohéirteffects can be mitigated to acceptable
levels. If this is not possible, the project shooddstopped or its objectives reset.

Planning restrictions

The content of official regional or city planningp@iments may also conflict with the
implementation of a biomass project. In this regarg important to review local land use
and development plans. Furthermore, the stratedggmmpng orientation of the local an
regional context must be taken into account to enthat the goals of a biomass product site
fit in the area into which it is to be situated.ddmfield land which does not conflict with the
planning orientation of the locality should be kaptthe pool of potential sites for biomass
production.
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3.1.5 Implementation

Central criteria for the implementation of a biomase include the willingness of the owner
to cooperate with the project and the foreseealnatidn of the use.

Owner

Private as well as public properties owners arallysnot familiar with the goals or technical
aspects of biomass production and are insteacesttat in receiving the maximum amount of
value through pursuing construction. For this reaao initial declaration of the willingness
to cooperate for the production of biomass is oftre importance for the further selection of
land plots. If such willingness from the owner ® present, two varying options may come
into question at this point:

» the sale of the land plot to the manager of thenbais production site, or
» the temporary giving of land rights, for exampldhe form of a lease agreement.

An agreement from the owner to pursue one of th&seoptions allows for the brownfield
plot of land being considered to continue througihdecision tool selection process.

From a site owner’s point of view, urban brownfeeloften carry a risk of having expired or
postponed building rights pertaining to the platswhich they are situated. In such cases, an
intermediate use of the site for biomass productepresents a practical short-term option
for the site owner. Thus, these sites can be tummedeconomically viable projects through
the use of short rotation crop that can generategams within 20 years of cultivation.
(BMVBS, 2010, pp 68-69)

Other project risks that could hinder project depehent include:

» a scattered land ownership among a group of stédtetso which increases the effort
required for joint collaboration on the projectdan

* the absence of clearly identifiable stakeholdersefich parcel of land to be included
in the biomass project.

An effective manner of dealing with these issuesilddave to be studied and implemented
to keep a brownfield site in the pool of potensidts.

Owner

The ownership of a site  must be analysed to glafif) the amount of owners present|is
manageable and are identifiable and ii) if the owgaghas/have interests which are in line
with the cultivation of biomass product on the .slfenot, an alternative solution can be
achieved if they are willing to sell the site at acceptable price to the project manager.
Brownfield plots which do not satisfy these coodsi should be discarded from the pf -
selection process.
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Duration

Due to the strong usage conflicts which occur obanrbrownfield sites, the planning
provision for the secured possible duration of @ri@ss plantation is of central importance.
In the questionnaire sent to the case study opsrative plantation operators stressed the
importance of having a minimum time allowance whighong enough for the operation of
the plantation. The fewest amounts of restricticens be expected when a long term planning
regulation solution is made, for example in theteghof the conversion of an abandoned
industrial plot to agricultural use. In such a calse organization of technical plantation
infrastructure can be created free from temporadtrictions (see case study in
Gelsenkirchen).

The settlement of temporary biomass plantationbrownfields should not be shut out. This
can ensure that brownfields with uncertain futusesuwill be included in the search for a
potential site. It is expected that there is a ghoperiod of 2-3 years for the crop, which
varies depending on the type of plant used. Far rason a minimum plantation operation
time of ten years is suggested.

If the interim use for biomass production is lindited 10 years, decision makers should give
preference to biomass crops capable of providigd lyields of culm and leaves and with
shallow or little root penetration to facilitaterfiner "hard" development.

Duration

Biomass plantations require some time for the crtopgrow before they can yield economic
gain. The main issues considered here are thedudasignations given by any relevant legal
development plan and the interests of the owneatemeloper to realize future development
on site. A project should only be implemented ig identified that the allowed for duratign
of the project is long enough (estimates averaga atinimum amount of time of about |10
years).

Clusters

The projects in Markham Vale and Halle both repmeg®ojects where the plots of land

delivering bio-energy are organized as clusterss Tieeans that several plots of land are
managed together in order to provide the necessangitions for securing the overall

viability of the project (such as achieving the mmaom land size required for the profitable

operation of the plantation). For the stakeholderslved in the two projects, a key condition

for the allocation of biomass production to thesivas the guarantee that cultivation would
cause no major disturbances nor harm to the swilmgriand uses e.g. through the use of
pesticides.

In addition, an approach of creating sites clusteay provide administrations with multiple
benefits and optimal solutions for land uses ondhert to medium term as well as may
increase the overall benefits of biomass projeotsaf wider group of beneficiaries. For
example, benefits may consist in the improvementrbén climate conditions (i.e. mitigation
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of urban heat island effects), enhancement of uthadiversity, provision of urban green
infrastructure as landscape design elements, amibieg factors.

Clusters

A spatially wider approach at urban/regional scas opposed to a site by site approach
should be carried out in order to identify potehtiareas for biomass cultivation gn
neighbouring sites. This can increase the total amof land used for cultivation which can
increase the yields gained. Furthermore, such aatles screening of potential sites may
provide new opportunities for biomass production dymbining different types of soll
resources (i.e. unsealed, cultivable, low contat@ddand). Such approaches can increase a
biomass projects’ viability (i.e. scale effect).

After completion of this fourth step, the potentbwnfield sites and cluster which satisfy
all of the major criteria for the production of mass have been identified. The next two
sections detail out criteria important to consider the feasibility and design of the

production operations.

Feasibility Analysis (Infrastructure)

For the pre-selection of potential sites the deaisiool includes analysing the present
infrastructure for site access and the availabditghe necessary machinery (i.e. cultivation,
maintenance, harvesting and processing of the @®maThe case studies showed that
transport infrastructure plays a crucial role aad present a major barrier to a project, as was
the case in Markham. The required agricultural nmeshshould be available within a short
distance from the site to reduce the distance rimisportation, travel time and also rental
costs. Case stakeholders highlighted the importarickeeping transport distances from
biomass production sites to energy transformatiantpas short as possible, since this is a
major cost factor and can help guarantee the dyaditability of the project. (SEARCY, E.
2007, pp 639-652) Bearing this in mind, it appehet cluster projects for the production of
biomass may enhance the chances of making thecggdjeancially viable.

Design

The final step of this part of the decision tooldtves evaluating a site’s location and the
relevance of its geographical context (i.e. urbarother context). If the site’'s context is
predominantly urban, special attention should bdicded to landscape design and site
integration into the urban environment. In thisssenssues such as traffic disturbance, noise,
dust emissions and aesthetic considerations sheutsh the agenda of projects designers.

Sites with a high urban relevance must be discussetetail with local stakeholders and
cannot be treated on general terms.
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Figure 6: The HOMBRE Decision Tool for the iderd#tion of biomass production potentials on

brownfields.
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3.1.6 Test application of the HOMBRE decision tool to theCity of Cottbus
(Germany)

The City of Cottbus was selected as a pilot apptioaof the decision tool for biomass
production on brownfield sites. The city, with abd 00,000 residents, is strongly affected
by the processes of economic restructuring andiaksihg population. The local brownfield
map has about 152 land parcels which total to a#68t51 hectares of land. The former use
of the brownfields was manly derelict housing areagre prefabricated housing plots have
been demolished by a national programme. (BUNDESYRRERSTELLE, 2014)

Figure 7: Demolition of prefabricated housing estah Halle, Germany.

Additionally the strategic urban development comcep Cottbus has been analysed in
relation to the availability of brownfield siteSTADT COTTBUS, 2010)

The decision tool was tested within a Masters Igwveject at the Brandenburg University of

Technology Cottbus. The project aimed at identiyiand deemed appropriate for biomass
plantations. Of the initial 152 recycling land sit@ Cottbus, 68 were determined as having
potential regarding the theoretical consideratidnsvas further determined that 41 of the

sites were proper as according to the technicedr@iand 14 have economic potential.

The decision has been made with support of the adltyinistration, department of urban
planning and environment and the housing companyCG#¢ major site owner. The
brownfield register with site locations and sizeaswprovided by the city, information on
potential soil contaminations by the state regisfecontaminated soil, whereas information
on sealing and buildings was gathered through lggn@ographs.
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The test run of the HOMBRE decision tool on fireblnfield sites showed that:

» Within the methodology, relatively little effort required to select the land.

* Adjacent or neighbouring land parcels should baeyad into clusters as a final step.

* The first step of decision tool (focused on sizebofwnfields) allows reducing the
number of potential brownfield sites by about 20%.

» The second stage, which considers specific critetaed to “economic feasibility” in
connection with the measures required for land aleny, reduces the amount of
potential sites to a total 46% of the initial .

In conclusion only relativly few urban brownfiledtes are suitable for biomass energy
production.

3.2  Rejuvenate Case Study for HOMBRE D5.3

Rejuvenatevas an EU SNOWMAN network-supported project to deweapproaches for
crop based systems for sustainable risk-based rfaarthgement for economically marginal
degraded areas. In 2010 this project developeduslin® decision support framework to
assist site specific assessment of biomass oppietifor contaminated land management.
(overviewed in BARDOSt al, 2011)

The framework includes a procedure and checklistggther providing a decision support
tool (DST) to facilitate structured decision-makisgd to encourage stakeholder involvement
(BARDOS et al. 2010, POLLANDet al. 2010). Within a second phase of the project this
framework was further developed and tested by applit to case study sites in France,
Romania and Sweden. (ANDERSSON-SKOegal. 2014)

TheRejuvenatdST is a tool that comes to play at specific sitessthose identified after site
selection with the HOMBRE Decision Tool shown igiiie 6. TheRejuvenatddST has four
broad interlinked stages that can be used to refim@ices for biomass production on
marginal land. The framework forms an iterative ffeling process, incorporating four
stages (Figure 8).

» Stage 1. Crop suitability: the output from thisggtadentifies a short list of biomass
crops that are able to grow under the local comltiand have a market outlet,
preferably within the local region.

» Stage 2. Site suitability: the output from thisggtadentifies a shortened list of crops
that could be grown on-site and specifies the mamagt interventions needed to
achieve this.

» Stage 3. Value: the output from this stage idezgifproject options that are financially
viable and sustainable.

» Stage 4. Project risk: the output from this stapa realistic appraisal of project risks
and a mitigation strategy for these risks.

Each stage produces an interim finding or outpasgeld on the considerations in each stage.

26



Crop types

Climate/ topography Crop
Business use options

Soil characteristics

. Risk assessment
Site

Project impact

Economic
Environmental Acceptable value

Social

Technology status

Project risk Detailed dilligence

Stakeholder views

Figure 8: Rejuvenate DST stages and funnellinggs®c

Further details on the procedures and outlinesémh step within th&®ejuvenateDST are
given in Annex for information.

4. Integrating issues of landscape and biodiversity o
brownfield regeneration for biomass production

4.1  Context and premises of landscape design

Landscape has undertaken in these last years mlceoté in orienting policies and actions
not only in protection, but also in land developmeRrocurement, politics and nature

conservation issues induce to assume a unitarytifomgtional and sustainable approach
toward the landscape

More and more, landscape should be consideredeaseult of the interactions between
people and places and not anymore as solely adiviei@nd aesthetic experience. As such,

! The European Landscape Convention (Florence 2GfiGers a central role on landscape as attestitiggto
identity of places and to indigenous communitiess & fundamental aspect of the lifestyle of pagiohs, and
in the understanding, interpretation and desighefand.
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landscapes should represent the expression ofahsfdormations led by economical choices,
policies (i.e. CAP, Common Agriculture Policy) baiso from people daily actions.
Regarding these considerations, it's useful to raber that political movements and opinion
groups are able to orientate even the market ttaisiable choices and, as a result, help to
protect vulnerable landscape, as the experien&tosf Food International has shofvn

All these conditions highlight landscape desigmeigeneration process of brownfield sites in
less attractive locations sites as the focal pardchieve a shared vision from the very first
steps of the process. The brownfield regenergtimeess should take into consideration,
besides the traditional approach (policies, tecrskills, finance, etc.), also the expectations
and patrticipation of the local communities who litxere.

The scale is important too; the design of a smaifield in an urban site should not be
evaluated only by economic and technical crite@m the contrary, even examples of
brownfield regeneration at small scale are abléotally change the perception of places,
producing indirect benefits, such as enhancinghtinesing market locally, improving safety
and health conditions or at least reduce furthelim (i.e. illegal litter dumping).

Such considerations should drive decision makeexiapting their project design procedures
(i.e. adopting bottom up model, for instance), &l8b to create new forms of communication,
especially the language, often cryptic and reseteedxperts. Several tools developed in
HOMBRE, i.e. Brownfield Navigator (BFN), the Broweld Opportunity Matrix (BOM), the
Brownfield Remit Response Tool (BR2) are aimed upp®rt communication, scoping and
identification of interests and opportunities.

A suitable approach for the designation of biomass is the Opportunity Plan (OP,
Cabernet) which should be a review of a settlermgnth would highlight the strengths and
weaknesses, opportunities and threats to a comynuxstan example, a derelict brownfield
site while potentially presenting an environmerttaleat may present great opportunities
through the ecological biodiversity seen on the,swhich furthermore may encourage

2 Slow Food is an international not-for-profit orggation, founded in Italy in 1986. Today this origation is
made up of 40,000 people in Italy and more thaf@Dworldwide, in 130 countries of the five contite The
outlets and ‘convivia’, or ‘groups which promoteogbfood,” of which there are 350 in Italy and mtiran 400
outside Italy, are the point of reference ‘on theugd’ in their respective countries for the orgarion.
Founded in response to the spread of fast foodstmid frenetic ‘fast life’, Slow Food studies, etefs and
propagates agricultural and oeno-gastronomic toaditfrom every corner of the world, in order totlaown
the pleasures of today to future generationsldta ‘educated’ consumers to incline towards quatit
gastronomic, environmental and social — and makkimfermed choices. Slow Food, through projects,
publications, events and exhibitions, defends biedity, the right of people to have sovereigntgratheir
food, and fights the homogenisation of flavoursgéascale industrial agriculture and genetic madiion.
Under this point of view, assessing a product meaosgnizing, giving value and defending the laagss too
that produced (through traditional and local systéiproduction) those goods.
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visitors to an area. This feature may be a greahgth of the current site and an opportunity
for the local economy/community. Therefore, if ntighe argued that the environmental
threat should be actively managed rather than bamggnatically reclaimed.

Per definition, an OP plays an essential role betwgo crucial stages: feasibility plan and
the final layout, showing scenarios, visions, exggens that could be compared in order to
take a shared decision based on:

* Innovative approach
* Multi-functionality

» Sustainability

* Social inclusion

In many cases of brownfield regeneration basedofinesd use, (i.e. mostly B/C sites), the
post evaluation design highlighted that the pesplexpectations were oriented mainly
towards open and green projects. (GREENKEYS, 2@@8)instance in the case of Genoa
Polcevera, where the site was already partiallgmegated (restoring an old villa for social
uses, a small garden with a children playground,) éhe local community involvement

process led by the Borough stressed that peopleamahneed wider “green spaces”.

Green spaces, in their wide definitions and fumdiof “ecological structures”, are key in
successful regeneration processes. Playgroundd,fapiities, soft mobility (pedestrian and
bike pathway), biodiversity, etc., are the visiated appreciable signs of regeneration.

As it's showed in Figure 9 below, it's not enoughpiant tools or seed meadows to obtain
green and inclusive areas for sustainable regeoerafrops may be seen as artificial or
sometime polluted areas, due to conventional agui@ibased on chemicals.

On the contrary even planting the same speciedgmwillows, i.e.) but with a conceptual
design and people involvement, it's possible t@t@@reen infrastructures, social cohesion a
better landscape (Planning for green spaces, The Teust).
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Figure 9: A traditional mono-functional maxi rotaticoppice in Po Valley, Italy (see picture above)
does not represent an opportunity to sustainalgieneration, but it is only a productive crops.

4.2  Key aspects of biomass project design

Biomass crops focus on a limited number of spegibgh are reliable, fast growing and
offer good profits, for instance grasses, rootsajoes, hemp, etc. However, because some of
these species may require high input of fertiliaed pesticides in cultivation, they may not
fit in a multipurpose landscape improvement.

In order to assure that the plantation could begrated into landscape planning and
contribute to the connection of urban biotopess iessential to choose carefully the right
crops and cultivation practices (i.e. planting @ats), especially in urban or peri-urban areas.
Meadows of spontaneous grass and leguminous fanf(ilie. Lolium multiflorum, Lolium
perenne, Lolium x Hybridum, Trifolium pratense, Medo satival.) and tools of
cultivation (i.e. poplars and willows in short rbten, Paulownia tomentosa, Robinia
pseudoacaciagenerally qualify, but site specific conditionsymaeed adaptation measures in
project concept and landscape design. ,

4.3  Functionality of urban spaces, synergies and widdsenefits of landscape
design

When designing a project, it's important to take slurrounding landscape into consideration
in order to make a coherent, harmonious whole,(dasign of planting pattern, distances of
planting, presence of secondary and auxiliary gsea@s i.e. shrubs) seeking at delivering
widest benefits to society, nature and economyh®eanefits could be:
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» climate change mitigation through carbon sequestraand tendency towards net
positive or neutral carbon balance

» climate change adaptation and contribution to urttermal comfort through the
reduction of urban heat islands effect,

e water storage,

» landscape improvement,

* increased biodiversity

» provision of amenities such as educational andirallsupports

» contribution to local community cohesion and inwshent activities (see details
below).

According to the ELC (European Landscape ConveJitidnis clear that the regeneration of
even a fragment of the site should as far as plessspond to expectations and needs of its
community. This can be perceived as a compensatigasure for those living in degraded
urban areas and is an opportunity to improve thaityuof life and the self-respect of a
community. Thus it is an important mean of ensuwnder sustainability and acceptability of
regeneration projects.

As we have seen above, the choice of vegetatiaridgy should first comply with technical
and regulation criteria (see above selection caitesithin stage 1 and stage 2, i.e. detailed
crop selection on site scale). However, as farassiple wider aspects such as design and
successful landscapes should also be taken intsidsration, as they contribute to a higher
degree of acceptance and create a sense of beajcagihpride of the people who live nearby
such place.

Vegetation could act also as a cache of deprivetl asightly building and industrial
infrastructures. Vegetation could improve the ollerasthetic quality of crops, i.e. using tool
species with clearly visible bloofPaulownia tomentosa, Robinia pseudoacgcia

Having said this, it is not compulsory to plant lestvely indigenous species. In urban
environments, ornamental plant species (sucdRaasvlonia tomentogacan be used in short
rotation crops also to improve the local landsad@sedefined above).

Small semi-natural habitats like biomass crops ltawve a great impact on local wildlife in

urbanized and disturbed areas, if they are in contéh other already existing semi-natural
areas. Therefore, the provision of green patches fedges with flowers, open fields, tool
lines, ponds and streams bordered by vegetatiogssential to sustain and shelter local
wildlife. Birds and insects, two reliable bio-indiors, are highly depending on habitats
provided in urban areas. Furthermore, the ovenadllity of places (landscape) could be
improved by a more natural design of different patc

% “The landscape is an important part of the qualftiife for people everywhere: in urban areas anithe
countryside, in degraded areas as well as in afdaigh quality, in areas recognised as being ¢$tanding
beauty as well as everyday areas” (EUROPEAN LANDBEACONVENTION, Florence, 20.10.2000).
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Also the type of management of green infrastructtwald influence the quality of the
landscape. Adopting consecutive cut of tool platsiead of cutting all at the same time,
could ease the survival of animal sheltering thieat can move to a safer area nearby.

4.4  Checking the local ecological network, especiallytarban level

Even for a limited time, green areas for biomaszlpction can play an essential role as a
shelter for wildlife. They connect areas with gat/ironmental quality and natural habitats
and act as buffer zones and temporary connectitmele@ more important core and stepping
stones areas.

Green infrastructures such as those provided tihrqugplic parks and open spaces are
potentially great vectors for communities to meedl & change. If well designed, biomass
production sites could also contribute to improuehsamenities. Even if access on the site is
limited or prohibited, the possibility of being altio see the plants growing already provides
amenity worth for pushing the project forward (vieg/ could be provided by ‘portholes’
inserted into a wall/fence or by viewing platformvbere groups could attend to enjoy the
views).

A regenerated brownfield where life (i.e. ecosysiesemi natural habitats hosting diverse
animals) has gained on depression, industrial ranmtsdegraded areas contributes greatly in
improving the place’s image, sense of pride to@ghbouring communities and finally may
enhance the value (perceived or real). This newgption of the area is a very powerful and
positive sign for the people of the local commuwiyno may consider themselves otherwise
forgotten or undervalued. As a consequence ofrtigdved image, restored landscapes may
thus act as a driver for investors to develop nesjegts in the area.

4.5 Make the site secure and welcoming

Thick vegetation can attract people involved iaghl activities, who seek undisturbed places
well out of sight. Educational programmes can bealernative to encourage concerned
people learning good social behaviours. Examplesldcaonsist in involving local
communities in maintenance activities and managéroemgreen infrastructures (gardens,
green belt, meadows, ponds, etc.), eventually wite support of focused training
programmes involving school visits. Overall, regatien projects could foster community
cohesion and intergenerational integration, thudgezoing them a high social value.
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Figure 10: Ornamental species of plants (such &énRopseudoacacia) can be used in short rotation
crops also to improve the local landscape in PAgricolo Sud di Milano (ltaly).

4.6  Examples of landscape improvement on short - mediumotation coppice

One of the most common typology of rotation coppare represented by poplar (gen.
Populug selected for biomass feedstock in continentahale zones associated to humid
temperate forest vegetation (i.e. with tools likkohornbeam, ash, wild cherry tool, maple,
elm and shrubs species like hazel tool, elderbéawthorn, dog rose etc.).

Depending on timeline and plant density, threeedéit cycles are provided:

* Mini-Rotation coppice — 2-3 years with 16.000-2@@lants/ha
* Midi-Rotation coppice — 4-6 years with 8.000-12.@0énts /ha
* Maxi-Rotation coppice — 8-12 years with 1.500-3.@0ints /ha

A couple of examples of common biomass crops intidon Italy are provided here.
Different approaches to crop management can dreatigtchange the perception and uses of
a place (i.e. of a brownfield).

Most of the time bioenergy crops are managed witrcmnsideration for landscape and
biodiversity issues. (ALTIERI 1999) In the followgrines we provide a guidance of possible
actions about crop planning and management, tgrate landscape and biodiversity issues
in biomass projects. The examples provided congsigdr-and mini-rotation poplar crops.
(www.venetoagricoltura.it)

The main approach to make crops look better (laapswalue) and provide wider services
(amusement, biodiversity, education, besides tijniseiocused oriversity of plant species
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hosted in the crop. The most significant piecehi$ approach is a multi-functional wood
band, which relies on different species of toolsl ahrubs with different planting pattern
instead of a single one. Combining different speoie adjacent rows can further enhance the
diversity of the area. This approach provides alhmore stratified and complex habitat, that
looks more natural and it's far more interestingpeople and for different species of animals
still conserving his economic potential. A cropelikhis can be become a connection in the
local ecological network too, providing a corridor animals and plants movements between
natural patches in the area (see Figure 11).
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Figure 11: Example of a planting scheme of a muitifional wood band in 5 rows. (Source: Centro
Vivaistico e per le Attivita Fuori Foresta “Gli irgnti produttivi di biomassa leghosa”, Veneto
Agricoltura)

This typology of plantation is able to generateesal services, as soil protection, water
storage, etc. (TEEB) and production (timber, wildits), and to provide leisure and a high
quality landscape.

A realization of multifunctional wood band is shownFigure 12 below. Parco Agricolo Sud

di Milano is the biggest agricultural park in Eueo37,000 ha) and it provides many

educational and leisure services. More than twalghof the agricultural park is managed

with sustainable agriculture and the traditionablldandscape was restored introducing eco-
structures as tool rows, hedges, buffers, etcqorder to improve both the production, the

quality of food and the landscape.
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Figure 12: A multifunctional wood band in Parco sgito Sud di Milano with 3 species of tools and
five species of shrubs (ltaly).

Depending on the harvesting scheme of crops, distanservices can be expected from the
overall biomass project. Hereafter, two optionsbasmass crops with multifunctional
wood bandsare shortly represented:

Option 1: Midi-Rotation: 4-6 years with 8.000-12.00 pp/ha

Main services: sensible landscape improvement) moamunities’ involvement (leisure and
education), sensible benefits for biodiversity.

TIME SCALE | CONSEQUENCES LANDSCAPE AND EXPECTED EFFECTS
BIODIVERSITY ACTION
Year O None Survey on internal and Understand if the area
before land external landscape, checks able to play a role in
set-up connection with the multifunctional
ecological network ecological network
Year 1 Barren land Communication to explain the Make sure the
Saoll biomass crop project residents and public in
preparation the area know the
project
Year 1 Seedlings growing -Mitigate artificial pattern -Giving the crop a
Tool planting |in lines, height with no regular tool natural look
below 1 m plantation details (bendingMake it work like &
rows, i.e.). temporary shelter for
-Mix different species of wildlife
tools, provide some shrub |n
the undergrowth and around
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the crop.

-Provide greenways  wit
permanent natural landsca
features in the surrounding
(hedges with flowers, ope
fields, tool lines, ponds an
streams bordered o
vegetation) according t
ecological net indications

h
pe
JS

n
d
y
o

Year 2
Tools growing

Young tools cropg
less than 2 m high

5 -Monitoring of plant growing
and wildlife

- Get the local peopl
involved in managing

mitigation and morg
shelter for wildlife

activities  (encourag
participation and social
inclusion).

- Better landscape

="

Years 3-5
Tools growing

Young tools cropg
less than 4 m high

5 -Monitoring of plant growing
and wildlife

-Get the local peopl
involved in managing
activities

climate (heat reductio
effects)

-Better landscape
mitigation and more
shelter for wildlife.
Limited wildlife
reproduction (birds
insects, reptiles)
-Benefits on loca

(D

=)

Year 6
Cut

Partly barren land
Partly young wood

“Consecutive” cut: cut of
alternate patches of land f
harvest. Keeping others
provide shelter for fleein
wildlife

1-Limiting the damage t¢
pwildlife and ecologica
tnet

-One patch of lang
takes the role of th
other where

vegetation has been cu

A possible planting scheme of multifunctional wdmhd managed as midi-rotation is shown

on the following figure.
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Platanus hybrida

* Ulmus minor
O
@

Fraxinus angustifolia

Ulmusclone “San Zanobi”

Figure 13: Planting scheme of a Midi-Rotation cappi(Source: Centro Vivaistico e per le Attivita
Fuori Foresta “Gli impianti produttivi di biomaskggnosa”, Veneto Agricoltura)

Option 2: Mini-Rotation: 2-3 (4) years with 16.00020.000 pp/ha gen. Populus, Salix

Main services: partial landscape improvement, logainmunity’s involvement (leisure),
limited benefits for biodiversity.
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TIME SCALE | CONSEQUENCES LANDSCAPE AND EXPECTED
BIODIVERSITY ACTION EFFECTS

Year O None Survey on internal andrhe area can play |a
before land external landscape, checkole in social activities
set-up connection with the local
network of accessible and
welcoming
open spaces
Year 1 Barren land Communication to explain the Make sure the
Soil biomass crop project residents and public in
preparation the area know the
project
Year 1 Artificial ~ pattern| - Mitigate artificial pattern -Giving the crop 4§
Tool planting | particularly seen inwith no  regular  tool more natural look
young plants| plantation details (bending-Make it work like a
height below 2 m | rows, i.e.). temporary shelter for

- Provide greenways withwildlife
permanent natural landscape

features in the surroundings
(hedges with flowers, open
fields, tool lines, ponds and
streams bordered by
vegetation) according to open
spaces network

Year 2 Young tools crops -Monitoring of plant growing - Get the local people
Tools growing | less than 4 m high| and wildlife involved in managing
activities  (encourage

participation and socia

inclusion)
-Better landscape
mitigation, limited

shelter for wildlife

Year 3 or 4 Partly barren land/| “Consecutive” cut: cut on-Limiting the damage
Cut Partly young wood| alternate patches of land fpto wildlife and
harvest and keep others [tecological net

provide shelter for fleein( -One patch of lang
wildlife takes the role of th
other where the
vegetation has been cut

(D =

4.7 Conclusions

The old fashioned "single species biomass crop®r @inly economic benefits and limited

landscape services, being very rational and répetitThe landscape approach with
multifunctional wood band still retains the economialues (provided by the species
collected for timber) but add new services, thattkshe diversity of plant species planted
into the crop. So in a limited lapse of time (1-&ays) form the moment seedlings start to
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grow, the area can expand its role, and contritutmuild a better looking landscape, a more
effective local ecological network and an amusenagrt educational place for people who
live there (liveable places).

The main approach to make crop land look bettenddeape value) and provide wider
services (amusement, biodiversity, education, lessienber) is focused afiversity of plant
species hosted in the crop. The most significagtebf this approach is the multi-functional
wood band that relies on different species of t@awld shrubs with different planting pattern
instead of a single one. Combining different speoie adjacent lines can further enhance the
diversity of the area. This approach provides ahhmuaore stratified and complex habitat, that
looks more natural and it's far more interestingpeople and for different species of animals
still conserving his economic potential. A cropelikhis can be become a connection in the
local ecological network too, providing a corridor animals and plants movements between
natural patches in the area.

5. Key principles

Decision making tools aim at establishing relatibesween relevant decision criteria. They
are designed to support decision makers when sejdottween possible options which best
meet the objectives they have agreed upon. Withadlepresented in this report, HOMBRE
wants to provide stakeholders a means to considerievant aspects of decision making at a
glance. The key principles of the report are preskhbelow:

« Biomass cultivation on marginal urban land and bridelds presents a potential land
use option for shrinking cities with large urbamdareserves as well as for either
permanent or interim land use on urban sites aowridields.

» At the urban level and from the social perspectif’/sustainability, biomass projects
have great potential to increase the attractiveakassite. The reintroduction of green
productive uses to an underused or unused sitewdaere the conditions are right,
create a stronger community image, reduce the itrgdaderelict sites on the identity
of an area and engage the community through nesvgobew uses in the city.

* Biomass projects may impact communities in severahners, i.e. site access for
public may need to be controlled and partiallyniettd in order to ensure that crops
will not suffer from vandalism. Respectively, thenamunities’ identity with and
sensitivity to biomass projects must be taken rwasideration in early stages of
project planning.

» Local authorities are required to designate whighetof land uses are or are not
allowed within their jurisdiction. The HOMBRE Dewms Tool allows the systematic
selection of potential site in urban areas. Theggfproject initiators should aim at
fitting their projects outlines and objectives ¢éaadl planning schemes and regulations
as much as possible.

* Economic barriers consist in the inability of bisagproduction to reach a certain
threshold yield to ensure return on investmentsdme cases brownfield sites may
not be large enough to generate minimum biomasstiges. In such a situation,
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clustering schemes, which enable to group the mtomlu of various brownfields
together, may represent an appropriate managerokeing for projects to attain the
sufficient surface area required to make the prodonof bio-energy viable.

Economic factors that favour biomass productionluite the reduction of site
maintenance costs. Even if biomass production dabeaundertaken on a scale to
yield overall profit, biomass may still be an ecomcally favourable option if it
reduces the costs of a site’s maintenance incusyethe site owner. Furthermore,
when brownfield sites are clustered together ana laacess to the required services
for the processing of the product, clustering d@ffecan be created which take
advantage of synergies.

Other factors are those related with environmem@hsiderations. The use of
pesticides and fertilizers may have undesired irtgpan the surrounding area which
may compromise the overall success of the projedteven cause its termination.
Another environmental driver for the use of biomasthat the use of plants on the
site means that the ground has to remain permdabtake-in water, which can
double as water catchment for rain or storm runaféo, the soil functions of the
ground become normalised as plant production tpleee (after being degraded from
a previous urban use), with the reactivation ofrthxient and mineral cycles.

Finally, environmental drivers for biomass creat@me manifold. The growing of
crops implies a higher amount of shade, which,dditeon to the respiration process
of the plants, can help to regulate the micro-clenaf the area in extreme
temperature cases.

At the individual site level there are many drivevkich support the cause of biomass
plantations on brownfield sites.

Soil conditions that are suitable for plant growtbuld greatly raise the chances of
biomass projects to become successful. Specificallgdequate top soil and the
presence of soil contaminants (which can arise,efcample, in connection with
disposal or mining sites, industrial activitiesndéills, atmospheric deposition of
contaminants) are some major physical restrictions.

Larger sites are likely to produce biomass yielosva critical thresholds of viability.
Soil contamination may also present financial bonsddo an extent that may
jeopardize the project’s viability. Option appraifar soil remediation projects may
consider gentle remediation techniques (see dalder D5.1 section 3.4.2 and
deliverable D5.4) as appropriate solutions.

In conclusion to overcome these barriers therespezific requirements to be met when
determining if a brownfield site can be used foe ttultivation of biomass for energy
production. These include:

a suitable size for cultivation, achieved eitheotigh a plot of land large enough or
the clustering of smaller plots together

a land use designation from the local authorityolhhallows for biomass cultivation
activities on site
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» soil quality appropriate for plant growth (i.e. swtering soil structure, fertility,
contamination etc.), also assuming soil quality nmayt generate risk for the
environment and human health
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Annex

Case: Markham Vale

Authors: Paul Bardos (r3); Erika Rizzo (secondeer3ofrom University Ca’ Foscari
VeniceVenice); Jaimie Bingham (Derbyshire Countyu@ml) Peter Storey (Derbyshire
County Council) and lan Stephenson (Vertase-FLI)

Description of the case

The Markham Valesite straddles the M1 motorway, which is one ofrtien arterial routes
from the South to the North of the UK. Coal hacmenined in the Markham area for
centuries. However, large scale production atMiaekham Colliery began in the late ™9
century. The figure below shows the former cojliadjacent to the M1.

Figure 14: Former colliery site adjacent to the M1.

The closure of Markham Colliery in 1994 broughtaim end more than 150 years of deep
mining in Derbyshire. Not surprisingly, it resudtéen very high levels of unemployment —

3,300 miners living in Derbyshire lost their jods.had a knock-on effect on service and
supply industries and left high levels of sociapiation - the northern coalfield was in

England’s top 20% of the most deprived districthe site is part of a complex of deprived

urban areas and other brownfield areas.

After the cessation of mining the Coal Authorityhiah is the residuary body for British Coal
(the UK nationalised mining company), handed the t&i local authority ownership and it is
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now owned by DCC. The Coal Authority retains rawpbility for the abandoned
underground workings.

“Markham Vale” was born out of a Coalfield Task E®Report in 19984 which challenged
local authorities to create an employment growthezaentred on the former Markham
Colliery. Derbyshire County Council (DCC) led artp@rship of other interested bodies in
taking up the challenge, the Markham Employmentw@#noZone (MEGZ). This aims to

create 5000 jobs to regenerate the local area, el as providing environmental

improvements including establishing short-rotatmppicing on the North heap. MEGZ
became known as Markham Vale, with the coppicingjgat being known as “Markham

Willows”.

Markham Vale site lies in the East Midlands of Eamgl, between the city of Chesterfield and
the town of Bolsover, straddling the M1 motorway tdtal, it consists of 127 hectares of the
former Markham Colliery site, plus two spoil heap$he main colliery surface occupied
some 37.5 hectares. The largest spoil heap (ththN@p) is 105.9 ha. The South Tip spoill
heap extends to 33.5 hectares. The total areali:@6and includes some agricultural land
that was incorporated to make a more economicelygible development platform. Some
205 Ha of the overall Markham Vale platform hasrbpeeviously developed. The figure
below is an aerial photograph of Markham Vale diiafter the colliery installations were
cleared. This picture shows the development plidieh were to be developed in a phased
way. Markham Vale is DCC’s largest-ever regenemafproject and aims to reverse the
unemployment and deprivation which followed thesdlie of deep mines, loss of textile jobs
and the general decline in heavy industry in negbt Derbyshire.

* Department of Environment Transport and the Rexj{@898) Making the Difference. A new start for
England’s coalfield communities: the Coalfields K&srce Report, DETR, London. June 1998.
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North Tip

Figure 15: Delineation of the plots of the site.
Soft Land Uses

As originally conceived the MEGZ concept includesthobuilt infrastructure and soft re-use,
including the North Tip for biomass energy prodowtileisure and grazing (a pre-existing
use).

Construction of the North Tip was commenced befk445 by aerial ropeway. Disposal of
colliery spoil continued until approximately 199®en disposal was relocated to an adjacent
void space created by open cast mining (the “EmindY). There is evidence to indicate the
presence of discrete tailings lagoons, verticailg &orizontally, throughout the North Tip.
Between June 1977 and December 1986 the site waseias a licensed waste disposal site.
Coalite (an adjacent smokeless fuels and coal dasplant) used the site for the co-
disposal of coking debris, tar acid residues andtaiy100 tonnes/day of lime sludges
containing less than 1% phenol”. No treatment tplaice and these materials appear to have
been placed in discrete areas of the tip, and raasfas known these areas have now been
buried.

During the 1980’s and early 1990’s 300mm of sog baen spread over the tip, except for an
area which remains as bare colliery spoil to thelm@nd grass seeded. A few small areas of
trees have been planted. Some initial trial preygtiof poplars and willows were also carried
out in the late 1990s. However, short rotatiorlomil coppice had already been established
on other sites in Derbyshire by 2000 as shown belskowing a willow coppice in
Derbyshire (credit AEA Technology Ltd)
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A mosaic of land uses was envisaged for Markhamowd. This foresaw short rotation
coppice (SRC) planting of willow over three yeaang with areas of open grassland for
amenity and grazing, with a new path over the Ndiih linking some existing walking
routes. The coppice was to be planted on a staddesis on a three year rotation, thereby
ensuring production of biomass across 20 ha omaona basis.

The ambition was to sell heat energy rather thaadaahip, as the margin on wood chip was
very low. The business model developed envisagleda boiler replacement programme
for schools and other local authority facilities, @l powered boilers came to the end of the
operating lifetime. Economic modelling by (AEA Tewlogy Ltd) had shown that the

revenue from selling heat was sufficient to run twler replacement and the biomass
plantation in a profitable way This concept was known as “wood heat”.

The risk management approach for the North Tip thaesuse of vegetation (including SRC)
to stabilise and expand the top soil cover on ifee gradually increasing the depth of the soill
horizon to limit accessibility of deeper layers ametvent erosion (“phyto-containment”).
Qualitative risk assessment indicated that, thisuld/gprovide risk mitigation, although
additional site specific risk assessment was recena®d for arsenic. The design also took
into account the need to leave an area of the Skwihg slope facing the Coalite plant
undisturbed with naturally occurring revegetatias,it contained elevated levels of dioxin in
the surface layets

The attraction to the site owner (DCC) for biomasergy was and is the offsetting of the
landscape management costs for the areas restaresursding the built development

® r3 environmental technology limited and AEA Teclugy PLC (2004) Markham Willows Master-planning.
exSite Research Ltd, Hillam, Leads, UK. DOI: 1043/2.1.4233.0249

® Bardos, P. with Nathanail, J. and Nathanail, 2004) Risk Management Model Annexed report DOI:
10.13140/2.1.3708.7363, to the Markham Willows Meagtianning Report
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platform, which the Council would have to meet,rg@avith its potential for improving land
values in the vicinity and supporting job creation A detailed master-plan including
gualitative risks assessments, waste re-use plahe@nomic modelling were produced for
Markham Willows in 2004. The Council believes tHatal communities are largely
supportive of the proposals as a means of remad@ngliction at minimal cost to the local
Public Sector. The figure below shows the plantbnghe North Tip planned by DCC. The
Year 1 planting took place in 2004.

Year 1 SRC

RN o oty
AR AR Ty REEIN
SR TR
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S s T R R
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Further SRC
planting

Figure 16: Conceptual site plan of biomass produadtin the Markham Willows project site.

“Markham Willows” could address three distinct ngedth an integrated and economically
robust solution:
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* Coal waste sites often have no current or futurgpgme. They invariably impact
negatively on their surrounding environs, in teraisooth economy and landscape.
An inexpensive and effective remedy is neededHisrland use issue.

» Coal waste sites are often chemically and physiaatistable. An inexpensive and
effective remedy is needed for this land qualisues

» Coal waste sites exist as the unusable residuessil ffuel extraction. The organic
content of the residue is very low in organic carbib is averse to being landscaped
in traditional ways, hence the number of failedoegtion schemes and reinvestments
in repairs. An inexpensive and effective remedyegded for this land durability
issue.

DCC’s assessment has been as follows. The MarkiNdlows concept integrates organic
waste recycling, soil manufacture, landscapingewable energy crop production (planting,
maintenance, harvesting, processing), stabilisationontamination, wood burning boilers
(installation, maintenance and fuel), to create e#f-sufficient solution to previously
intractable problems. In addition, public open spadll be created, wildlife habitat will be
improved and a 60 Hectare biomass plantation wiliticbute to CO2 consumption. Direct
employment will ensue in all aspects of the scheabeng with training and educational
opportunities. Markham Willows is a unique oppoitynto secure enduring economic
environmental and social progress throughout thafietd areas locally, regionally and,
perhaps, nationally and internationally and sirmétausly generate local employment. This
adds up to an ambitious project founded on higbpected feasibility work which includes
validation and evaluation models developed spsgcialt the project. No other work exists
anywhere that addresses these issues in suchegnatetd and comprehensive manner.

Markham Willows was to be linked to an Environmégntre, and the vision was one of
encouraging businesses with a strong sustainabiligyest to the site, along with providing
linkages to local education and skill developmemt énvironmental technologies. The
Environment Centre was to make use of biomass gnerg

A number of factors have constrained the developroérithe original Markham Willows
concept. The Environment Centre has been builtiaclddes both conferencing facilities
and accommodation for small businesses. Howewsigd issues with the biomass boiler
have meant that it cannot be easily used, for el@agh removal requires trips up and down
a staircase. In addition, the heat requirementth@tEnvironment Centre are lower than
originally anticipated, thereby impacting on thestsoper heat unit rate. The impact of this on
perceptions of biomass utilisation severely undeedithe wood heat concept. Should
biomass production be further developed at Markhbimmass products (wood chip) are
likely to be sold on the open market, rather thanavwood heat solution.

The wood heat concept was far ahead of its tintenearly 2000’s. The financial models
indicated profitability even without the financialcentives from central government now
available for renewable energy. It also foresagvdbvelopment of locally based community
companies to supply the wood-heat service, andoapprthat is now being encouraged by
government. However, the experience of biomassfhma the Markham Vale Environment
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Centre, along with the complexity of setting up auministering a wood heat company,
have led to a preference for a commodity salescbapproach to use of biomass, which
limits the revenue potential, but seems more prabte.

In the intervening period caused by the delay friv@ judicial review and the ending of
regional development support meant that the bionpasduction plans have not yet been
fully executed. Only one of three planned plargihgve been carried out so far. In addition,
the multi-lateral team working with the site ownem the “Markham Willows” concept
largely disbanded over the period of the judicatliew and the funding opportunities they
had been exploiting came to an end or changeceinfimding priorities.

The original Markham Willows planting scheme callfedt soil improvement with green
waste compost and sewage sludge. These would lhese applied under a regulatory
mechanism known as an “exemption”. However, wihiie land management regulatory
team supported the envisaged scheme, the wastegamaat regulatory team dealing with
composts could not agree a way forward in a tinvedyy. As a consequence only sewage
sludge was used for soil improvement as it had exemisting overarching framework
exemption for use across many sites.

Access to the North Tip is currently via a formetliery bridge over a mineral railway line.
The bridge has weight restrictions which precludes by heavier agricultural size vehicles.
Proposals originally included provision for the wral/replacement of this structure.
However, DCC have recently acquired the railway lihat the structure crosses and more
cost effective alternatives for crossing the rayveasie being explored. In addition, over the
intervening period since the completion of the Mk Willows design in 2004, there has
been substantial natural revegetation of the $p@aps. Adjacent to the North Tip are natural
habitats and protected ecosystems. Hence completithe biomass planting and the future
use of the North Tip are open questions, currentiger consideration. A further site
investigation is being planned along with the prapan of a detailed remediation strategy to
support the biomass proposal. While outline plagrnpermission exists, reserved matters
planning approval would be required before detapenposals to restore and plant the site
with biomass crops can be implemented.

Consideration has been given to wind and solarggndrdowever, a major difficulty with this
is that the North Tip is on the sight lines frone thiewpoints of an important local visitor
attraction, Bolsover Castle, managed by a PublicdyBaalled English Heritage
(www.english-heritage.org.uk/daysout/properties/bolsover-castle). This makes solar or
wind power renewable installations in such a vesibkation unlikely to be acceptable.

The South Tip was never envisaged for active foohse-use because of the presence of
dioxin contamination on its surface. It has a sppeaously revegetation including woodland
on the tip flanges, coupled with a tree plantingesoe on the top of the tip, and it was
considered that the disturbance of this was aeisiperation than leaving the site as was.

An additional renewable energy interest at Markhass been the recovery of coal bed
methane which provided renewable energy for sewesrats www.alkane.co.uk), although
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this is now reduced. The company involved has moawed onto aquifer heat energy
extraction using heat pumps and proposals are lwkgloped to use this energy source to
heat the Environment Centre.
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The Rejuvenate decision support framework -Considetions and outputs (step by step)

Stage 1: Selection of feasible crop types

For the crop type selection below four stages ansidered (Figure 17)

Stage 1.1: range of crops meeting site objectivésis initial step is where the range
of biomass crop alternatives are compared agdmessite objectives agreed by the
project team for the marginal land under considenatHere, therefore, the crop
characteristics related to any boundaries or peef@s set by the general biomass
objectives are incorporated (e.g. SRC may be digeolif the site will has a limited
time “window”)

Stage 1.2: range of crops meeting local climate ddions. The list of biomass
crops remaining after site objectives have beersidered is then screened against
prevailing local climatic conditions (e.g. local air and soil temgtares, sunlight
hours, wind and rainfall conditions).

Stage 1.3: range of crops that can be cultivatedtbe site’s topography.Biomass
crops vary in their cultivation requirements. Faiample steep slopes, presence of
eroding areas, and limited soil cover, restrict indan be grown. Only biomass crops
that can grow under the topographical conditionghef site should be considered
further.

Stage 1.4: available useén initial appraisal of biomass use opportunitibewdd be
carried out for the remaining biomass crop optiorBiomass use options may be
present off-site or on-site, depending on projeant’s preferences. At this stage the
decision making is concerned with the broad felsitof use, rather than an exact
calculation of revenue.
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However, this screening process should select dméynass crops for which
profitable use of the biomass produced seems feasible

The output of Stage 1 aims to be a list of feadidenass crops able to grow under local and
topographical conditions that aims to fulfil thgjediives of the cultivation of the site. It may
be appropriate here to revisit the original projejectives, to widen the range of possible

| Set objectives |
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crop found

v

Red / yellow traffic light Stage Il
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options.

Figure 17. Rejuvenate DST: Stage 1:
Selecting the Crops (Note: each
“triangle” is a factor which may mean no
suitable crop is found)

Stage 2. Site
considerations

management

Stage 2 considers by the following
steps the management of the site.
(Figure 18).

» Stage 2.1range of crops that
can be grown on the site. The
existing soil on the site is compared
against the crop requirements for the
biomass types short-listed from Stage
1. This comparison will require soil
compositional information for the



marginal land area, in particular for chemical gidssical properties, as well as
information about soil depth. There are three pssioutcomes from this
consideration: that the solil is already suitable dobiomass crop, in which case
perhaps only soil maintenance for the crop needdmsidered; that the soil can be
made suitable for crop production by soil improveimend/or soil forming measures;
or that the soil surface cannot be brought intooaddion that is suitable for a
particular crop type, for example because locaifadliand ground conditions mean
that it will always be too wet for the particulaop type. The outcome of this stage is
a short list of viable biomass crop types alondghwiiteir individual soil management
needs (encompassing site preparation and ongoingenance).

Stage 2.2: environmental risk management.The short list of crop and soll
management combinations should be included as lpesend uses for site risk
assessment where the site is suspected as beitgmioated (or organic matter
inputs may contain contaminants). These end usmddbe assessed including a site
specific assessment (e.g. a conceptual modelyehiws all of the pollutant linkages
that need to be considered for a site. This risks@ment may determine that some of
these pollutant linkages are not significant, whsrethers will require a risk
management intervention. In some cases it may berndmed that a particular
biomass type cannot be grown on a site with acbépteks.
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Output of Stage | |
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Figure 18: Rejuvenate DST: Stage 2: Site Manageowmrgiderations. Red-yellow traffic light
(bottom, middle) means that a suitable biomassoptiay exist but would require that the starting
objectives are revisited.

» Stage 2.3: impact of interventionsThe outcome of Stage 2.2 is a refinement of the
short list of crop and soil management optionsigbdptions for which appropriate
risk management exists, and which describes paesggk management interventions
required. The soil management and risk managemaerventions may have
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environmental impacts. For example soil maintenamzkcrop production impacts on
the water environment may need to be minimised.e parpose of this step is to
ensure that the crop, soil and risk interventionssite are compliant with wider
environmental protection needs, for example comgigehe water environment and
the local ecology. This consideration, may favparticular crop alternatives, for
example SRC is known to have low fertiliser requiests (and hence less nitrogen
loss). Willow coppice can also improve biodiversity marginal land contexts and
supports greater biodiversity than many conventianable crops (e.g HAUGHTON
et al., 2009). The outcome of this stage will Ishart list of viable biomass crops that
can be grown on the site under consideration wateptable environmental impacts.
Stage 2.4: facility developmentfThis stage considers the feasibility of the wasion-
site bioconversion alternatives under consideratiey factors will include
infrastructure and service requirements (such asdways and mains water),
suitability of the site for construction (for exalaps it geotechnically suitable) and
any risk management that might need to be undertaieprotect the facility (for
example to deal with fugitive landfill gas). Thesmnsiderations may mean that some
conversion options will not be feasible for a parar site. The outcome of this stage
will be a short list of feasible biomass conversaptions and their site development
requirements.

Stage 2.5: facility development impactsThis stage considers the impacts of the
facility development on the marginal land and itsrgundings, for example the
impact of construction work and new roadways, ang mitigation measures that
need to be put in place to deal with these impdadts.outcome of this stage will be a
short list of feasible biomass conversion optidhsir site development requirements
and any mitigation strategies needed for theirremvnental impacts.

Stage 3: Value management

This stage considers the assessment of projece \ald its possibilities for enhancement
including the following steps of considerationsglitie 19):

Stage 3.1: financial feasibilityThe direct costs for each biomass option (inclgdin
soil and other site management interventions ang @msite conversion) are
compared with its revenue earning potential. Whieeerevenue earning potential for
a particular approach exceeds its costs an irgtiggestion of viability is indicated.
The value of linked initiatives should also be adased as part of this valuation
process, and indeed the valuation process mayetrithge need to identify possible
wider linkages, for example adding other formsesfewables to the site management
approach such as wind power, or linking the profectarbon offsetting or carbon
neutrality for a larger regeneration initiative. i tactivity also includes the initial
identification of possible funding streams suchgeants and tax breaks, as well as
potential sources of investment (and what needst rhasmet to secure those
investments).

Stage 3.2: financial viability.This stage considers the financial feasibilityeaich
approach in more detail, developing a more detditehcial model and comparing it
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against investment thresholds set for the progath as requirements for return on
capital set by investors and other funders.
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Output of Stage Il

Stage Ill: >
Value y Y
Financial Contribution to sustainable
feasibility development
\ 4 v
Measurements e.g: Sustainability appraisal e.g:
4 Outcome per ha, Chain of regional added
calorific value per crop, value, energy supply
number of ha, ... guarantee, biodiversity, ...

Measur? y v
able? . .
Economic: Environmental:
Yes

v E.g. (in-)direct Intrusiveness,
cost, gearing, resource use,
employment, impacts e.g. on

Equation of crop types e.g:

Utilisation lifespan, rhythm of re-cultivation, flca")tl)t'?lt’ air, Watlef, soil,
capital & operational & additional cost, Sy ecology
revenue options, site monitoring \4
I Social:

E.g. sensitisation for
the environment,
ethical considerations,
local & national policy

On-site

Positive
impact

Deciding factors:
Net present value,
amortisation, internal Sustamabilit

rate of return ustainability
assessment

Yes

Intervention alternatives:

Sufficiant
enhance-
ment

; Yes
E.g. solar & wind power,

organic waste, synergy
effects

Sufficiant
value

Yes
Insufficiant

value
Red / yellow traffic light Stage IV

Figure 19: Rejuvenate DST: Stage 3: Value ManagerRad-yellow traffic light (bottom, middle)

means that a suitable biomass option may existvbutd require that the starting objectives are
revisited.
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Stage 3.3: Sustainability appraisalrhis stage uses qualitative sustainability applaisa
based on a series of indicators of sustainabiliépresentative of the economic,
environmental and social factors identified as ingoat by the project team and the
other stakeholders involved in the project (e.glypg the SURF-UK (2011) process
and indicators)

Project options may be eliminated during Stage &#ing to reach adequate value for the
project team. The output of Stage 3 is one or pbssnore economically viable project
concepts worthy of detailed appraisals, along waithnitial sustainability assessment of these
concepts.

Stage 4: Project risk management

Stage 4 considers by the following steps the ptajeks for the viable project opportunities
identified at the end of Stage 3 (Figure 20):

Stage 4.1: Stakeholder vievehkiring this stage the project team offers theanplfor
detailed external comment and scrutiny now thabmpliete project concept exists.
This stage includes seeking the necessary permsgssind permits for activity from
regulators and planners and engagement with the mommunity to involve them
and other partner organisations if this has na&aaly taken place. It also includes the
confirmation of public financial support prior téep 4.2. Stakeholder engagement
needs to begin at an early stage of planning (CUNDMI., 2013), and it will be
prudent to seek initial stakeholder views about traious site management
interventions under consideration from the starthef project and especially during
Stage 2, and the Stage 3 sustainability apprdsagduce the risk of major surprises
at this Stage.
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| Output of Stage IlI |

Stakeholder
views

Responses

Technology status

Implementation
plan

Detailed diligence

>
=

Approval?
A

Business
plan

Possible Acceptable
mitigation risk?

Red / yellow traffic light Verification

Figure 20: Rejuvenate DST: Stage 4: Project Risk&dgament. Red-yellow traffic light (bottom, left)
means that a suitable biomass option may existvbutd require that the starting objectives are
revisited.

» Stage 4.2: Technology statughis consideration is a detailed assessment of the
project components, for example: will the crop Isegrow and provide the predicted
yields, will the site risk really be managed, anill the conversion really work in
practice? What needs to be tested before the prsjads in full, what preparatory
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studies are needed? This stage may include dktaidenass and possibly conversion
technology trials to demonstrate proof of concéptge scale trial work may also be
important in satisfying stakeholder requiremens,example building regulatory and
investment confidence.

» Stage 4.3: Detailed diligencduring this stage the project team seeks firmegrand
formulates the project business plan in detail ckimg in detail that they can raise
capital, employ people, are in line with environitahegislation and that the partners
they want to work with are reliable, across the lgtgite management and biomass
production (and conversion) system. This is alsoghint when any investment, or
public or regional funding or tax breaks, have ¢dibally consolidated.

The output of Stage 4 is a firm project concept neh@oject risks are known, and mitigated
where necessary, that is ready for detailed planaind implementation.

Verification of project performance

Verification of project performance needs to coasidoth the specific environmental project
goals agreed with regulators and the project ecomauals needed to achieve suitable
economic performance. It will also need to consitter wider sustainable development
performance of the project, in particular if sus#diility goals have been agreed as a part of
the investment in the project.

Implementation and business planning informatioousth largely be met by the four stages
of decision making described abowerificationis the process by which stakeholders can be
assured that the project has met its planned obgsct The project verification can therefore
also follow the same structure as the four stafjdeasion making outlined.

64



