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The  workshop  which  is  described  in  this  Deliverable  was  specifically  focused  on  
the  requirements  of  the  Belo  Horizonte  LA  but  the  contents  are  also  of  relevance  to  
other  Las  within  the  SWITCH  project  for  which  stormwater  management  is  a  major  
issue.  
  
Purpose    
The  initial  aim  was  to  work  with  the  Belo  Horizonte  LA  to  develop  and  deliver  a  
workshop  on  the  threats  and  uncertainties  to  stormwater  control   identified  in  Belo  
Horizonte  together  with  a  consideration  of  their  major  predicted  impacts.  However,  
the  development  of   this  work  was  not  sufficiently  advanced  at   the  time  to  merit  a  
full  workshop  on  the  topic.  Therefore,  the  original  aim  of  the  workshop  was  revised  
to   adopt   a   more   awareness-­raising   approach   of   the   SWITCH   stormwater   work  
being   undertaken   within   BH,   emphasising   integration   between   technical,  
institutional  and  demonstration  activities.    
  
Background      
The   format   and   agenda   for   the   workshop   were   developed   through   discussions  
between   representatives   of   the   Belo   Horizonte   LA,   University   Federal   Minas  
Gerais   (UFMG),   Middlesex   University   (MU)   and   Ingenieurgesellschaft   Prof   Dr  
Sieker   (IPS).   The   agreed   workshop   agenda   incorporated   presentations   by  
practitioners,   social   scientists   and   physical   scientists   and   covered   on-­going  
SWITCH  activities  in  BH  as  well  as  the  potential  applications  of  tools  developed  in  
Theme   2   of   the   SWITCH   project   within   BH.   Presentations   were   in   either  
Portuguese  or  English  with  the  provision  of  simultaneous  translations  during  both  
the  presentation  and  discussion  sessions  
  
Potential  Impact      
Although  the  workshop  was  directed  at  members  of  the  Belo  Horizonte  LA,  it  was  
also   open   to   other   local   practitioners,   scientists   and   students   with   an   interest   in  
stormwater  control  and  management.  The  projected   impacts   for  attendees  were   to  



gain  an  overview  of  the  aims  and  objectives  of  the  SWITCH  project,  to  understand  
how   SWITCH   links   with   ongoing   and   future   stormwater   work   in   BH,   and   to  
appreciate   how   the  SWITCH  approach   could   contribute   to   local   developments   in  
stormwater  management  and  control.    
  
Issues    
Positive   feedback   was   received   from   the   delegates   regarding   the   content   of   the  

have   been   more   extensive.   There   were   two   possible   factors   which   could   have  
contributed   to   this.  One  was   that   too  many   topics  were   presented   in   a   short   time  
period  and  the  other  was  that  the  professional  mix  of  the  delegates  could  have  led  to  
some  workshop  participants  being  cautious  about  expressing  views  which  could  be  
taken  as  criticisms.    
  
Recommendations    
Future   workshops   should   be   longer   or   the   number   of   different   topics   presented  
should  be  reduced.  The  effective  functioning  of  a  LA  requires  the  development  of  

such  that  both  critical  and  complementary  
interactions  are  possible.    
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1   Aim  and  objectives  
The   initial   aim   of   this   Task   (Task   2.1.1c),   as   stated   in   the   SWITCH  Description   of  Work  
(DOW),  was  to  work  with  the  Belo  Horizonte  (BH)  Learning  Alliance  (LA)  to  develop  and  
deliver   a   workshop   on   the   topic   of   addressing   the   threats   and   uncertainties   to   stormwater  
control  identified  in  Belo  Horizonte  (see  Task  2.1.1b),  together  with  a  consideration  of  their  
major  predicted  impacts.  However,  although  progress  had  been  made  in  relation  to  this  Task  
(e.g.   identification   of   threats   and   uncertainties   to   stormwater   management   within   BH  
(completed  October,  2006)   and   the  development   of  guidelines   to   support   an   assessment  of  
their   likelihood  of  occurrence  and  magnitude  of   impact  (completed  May  2007),  completion  
of  the  risk  matrix  approach  by  the  BH  LA,  as  envisaged  in  the  SWITCH  DOW,  was  seen  as  
too  ambitious  a  task  at  such  an  early  stage  of  the  LA  establishment.    
  
Through   discussions   with   BH   LA   representatives   (Nilo   Nascimento   and   Jose   Roberto  
Champs)  the  original  aim  of  the  workshop  was   therefore  revised  to  take  a  more  awareness-­
raising  approach  of  the  SWITCH  stormwater  work  being  undertaken  within  BH,  emphasising  
integration   between   technical,   institutional   and   demonstration   activities.   This   aim   was  
achieved  by  addressing  the  following  objectives:  

   Co-­development  of   the  workshop  agenda  by  the  BH  LA,  (University  Federal  Minas  
Gerais   (UFMG),   Middlesex   University   (MU)   and   Ingenieurgesellschaft   Prof   Dr  
Sieker  (IPS)  

   Agreement  that  presentations  should  focus  on  SWITCH  activities  on-­going  in  BH  or  
describe  the  potential  application  of  SWITCH  tools  within  a  BH  context  

   Inclusion  of  presentations  from  practitioners,  social  scientists  and  physical  scientists  
   Presentations  in  Portuguese  and  English  
   Simultaneous  translation  of  all  presentations  and  discussion  sessions  

  
Whilst  the  focus  of  the  workshop  was  the  BH  LA,  the  workshop  was  also  open  to  other  local  
practitioners,  scientists  and  students  with  an  interest  in  stormwater  control  and  management  
(informed   of   the   workshop   through   the   distribution   of   flyers;;   see   Appendix   A).   It   was  
anticipated  that,  by  attending  the  workshop,  delegates  would  gain:  

   an  overview  of  the  aims  and  objectives  of  the  SWITCH  project  
   a  detailed  insight  into  how  SWITCH  links  with  ongoing  and  future  stormwater  work  
in  BH  

   an   understanding   of   how   the   SWITCH   approach   could   contribute   to   local  
developments  in  stormwater  management  and  control.    
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2  
  held  at  the  Belo  Horizonte  Town  Hall,  3  September  2007.  

09.00     09.30  Introduction  to  the  SWITCH  project  and  its  links  with  BH;;  Nilo  Nascimento      
                                                (UFMG),  Jose  Roberto  Champs  (SUDECAP)  and  Mike  Revitt  (MU)    
  
09.30     10.15  Institutional  mapping  and  the  governance  of  water  in  BH;;  Heloisa  Costa,  

Geraldo  Costa  and  Leo  Heller  (UFMG)  
  
10.15     10.30  Coffee  break  
  
10.30     11.15  An  introduction  to  the  use  of  Best  Management  Practices  (BMPs)  for  

stormwater  control;;  Lian  Scholes  (MU)  
  
11.15     14.30  A  life  cycle  cost  calculation  (LCCC)  tool  for  stormwater  BMPs  Heiko  Sieker  

(IPS)  
   11.15     11.45  Part  A:  description  of  the  developed  methodology;;  
   11.45     12.15  Part  B:  demonstration  of  the  tool  using  case  study  approach  

  
12.15     13.30  Lunch  
  

   13.30     14.30  Part     
  
14.30     15.30  Strategies  and  risks  for  stormwater  management  

   14.30  -­  14.50  Part  A:  Description  of  the  developed  methodology;;                  
Lian  Scholes  (MU)  

   14.50     15.10  Part  B:  The  application  of  the  approach  to  the  city  of  
Birmingham;;  Bryan  Ellis  (MU)  

   15.10     15.30  Part  C:    Discussion  of  the  application  of  a  risk  management  
approach  in  BH;;  Nilo  Nascimento  (UFMG)  

  
15.30     15.45  Coffee  break  
  
15.45     17.45  Stormwater  reuse  opinions  to  counteract  water  shortages  

   15.45     16.30  Introduction  to  options  for  stormwater  reuse;;  Lian  Scholes  
(MU)  

   16.30     16.50  Examples  of  stormwater  reuse  in  Australia;;  Bryan  Ellis  
(MU)  

   16.50     17.10  Examples  of  stormwater  reuse  in  Germany;;  Heiko  Seiker  
(IPS)  

   17.10     17.30  Examples  of  stormwater  reuse  in  Brazil;;  Luis  Palmier  
(UFMG)  

  
17.30     18.00  Summing  up  of  the  workshop  and  implications  for  BH;;  Nilo  Nasciemnto  

(UFMG),  Jose  Roberto  Champs  (SUDECAP)  and  Mike  Revitt  (MU)    
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3   Overview  of  the  workshop  

3.1   Welcome  and  introduction  
The   workshop   commenced   with   Nilo   Nascimento   (UFMG)   welcoming   workshop  
participants  and  outlining  the  agenda  for  the  day.  Mike  Revitt  (MU)  gave  an  overview  of  the  
SWITCH  project  (aim,  objectives  and  partners;;  see  Appendix  B),  before  welcoming  the  first  
key  speaker  of  the  day,  Jose  Roberto  Champs,  Head  of  the  Municipal  Drainage  Department  
at  SUDECAP  (see  Appendix  C).    

3.2   SWITCH  demonstration  work  in  Belo  Horizonte  
In   his   presentation,   Mr   Champs   described   the   current   situation   in   relation   to   stormwater  
management   in   BH   including   routine   management   approaches   and   the   current   key  
challenges.  These  included  the  maintenance  of  sanitary  systems,  issues  related  to  the  use  of  
combined  and   separate   systems  and   the   subsequent   interest   in   the  use  of   non-­conventional  
solutions  such  as  stormwater  best  management  practices  (BMPs).  Mr  Champs  described  how  
these   systems   are   seen   as   new   technologies   in   BH   and   hence   a   considerable   amount   of  
experimental   work   was   on-­going   (both   as   part   of   SWITCH   and   as   components   of   other  
international  research  projects).    
  
Within  SWITCH,  several  new  opportunities  for  assessing  the  use  of  stormwater  BMPs  have  
been  identified  including  the  installation  of  soakaways,  use  of  permeable  surfacing  materials  
(in   association   with   gully   pots),   the   use   of   a   detention   basins   and   the   construction   of   a  
wetland  system  within  a  recreational  park.  Work  on  several  of  the  these  demonstration  sites  
has  already  commenced,  with  a  range  of  aspects  being  assessed  including  the  perceptions  of  
the  local  community  on  the  use  of  these  approaches  (data  being  collected  through  the  use  of  
questionnaires   and  work  with   local   schools)   and   the  performance  of   systems   in   relation   to  
reductions   in   both   stormwater   runoff   volume   and   pollutant   load.   The   presentation   was  
followed  by  questions  which  mainly   related   to   the  reasons  behind   the  selection  of  sites   for  
the  demonstration  work.    

3.3   Institutional  mapping  in  Belo  Horizonte  
Heloisa   Costa   (UFMG)   reported   on   the   progress   of   her   group   with   mapping   institutional  
arrangements  relating  to  stormwater  management  in  BH  (Appendix  D).  Dr  Costa  described  
institutional  mapping   as   a   dynamic   process,  which   aims   to   identify   those  with   power   and  
funding  to  make  change  together  with  those  who  may  be  affected  by  any  changes  adopted.  
The  work  being  undertaken  as  part  of  SWITCH  is  focusing  on  the  interactions  between  the  
BH  LA  members  involved  in  stormwater  management  at  local,  regional  and  national  scales.    
  
In   trying   to  understand  and  map  relationships  between  various  players,  Dr  Costa  explained  
that   a   series   of   contrasting   views   and   statements   were   being   considered   such   as   whether  
water  was  viewed  as  a  right  or  as  a  commodity,  the  development  of  policy  in  contrast  to  its  
application   and   the   use   value   of   water   as   opposed   to   its   exchange   value.   The   three  
dimensions  of  managing  urban  water  were  referred  to  as:  

   water  management  policy  and  politics  
   its  role  within  urban  dynamics  
   the  use  of  urban  waters  for  social  conditions  
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Dr   Costa   presented   an   overview   of   the   different   organisations   involved   in   stormwater  
management  in  BH  in  an  attempt  (through  the  use  of  differing  colours  and  fonts)  to  illustrate  
the  different  types  of  contributions  the  various  players  make  to  municipal  governance.    
  
This  overview  led  to  discussions  on  the  need  for  further  communication  with  LA  partners  to  
more   precisely   identify   their   role   and   remit   and   an   identification   of   the   importance   of   the  
need   for   integration   between   BH   and   surrounding   areas   e.g.   Contagem.   An   important  
question   which   arises   is   should   the   BH   LA   be   campaigning   for   a   simplification   of   the  
institutional  arrangements  which  currently  govern  stormwater  management  in  BH?  

3.4   Introduction  to  stormwater  BMPs  
Lian  Scholes   (MU)  gave  a  general   introduction   to   structural  and  non-­structural   stormwater  
BMPs,  beginning  with  a  description  of   the  drivers  behind   the  change  from  conventional   to  
more   innovative   drainage   approaches   (Appendix   E).   Examples   of   the   wide   range   of  
stormwater   BMPs   currently   in   operation   in   various   parts   of   the   world   were   presented,  
together  with  discussion  of  site-­specific  aspects  which  may  influence  their  usage.    
  
The   outputs   of   a   the   FP5   sustainable   stormwater   management   project,   DayWater,   were  
identified   as   useful   sources   of   general   information   on   stormwater  BMPs.   In   particular,   the  
on-­line   BMP   catalogue,   which   is   available   through   Hydropolis   (a   web-­based   adaptive  
decision  support  system),  was  highlighted  as  a  relevant  source  of  information.  

3.5   Life  cycle  cost  calculation  tool  
In  presenting   the  Life  Cycle  Cost  Assessment   (LCCA)   tool,  Heiko  Sieker  began  by  noting  
that,  in  contrast  to  the  extensive  range  of  guidelines  available  on  constructing  and  operating  
different  types  of  drainage  schemes,  there  are  no  guidelines  available  to  support  practitioners  
in  actually  making  the  decision  on  which  type  of  drainage  elements  to  construct  in  the  first  
place  (see  Appendix  F).  Cost  is  clearly  an  essential  aspect  in  many  decision-­making  arenas,  
and   although   LCCA-­type   tools   are   available   to   support   the   consideration   of   the   costs   of  
implementing   conventional   drainage   schemes   (i.e.   enabling   the   calculation   of   capital,  
operating,   maintenance   and   depreciation   -­time),   there   is   no   tool  
which   can   provide   a   similar   level   of   information   in   a   comparable   format   for   stormwater  
BMPs.  Addressing  this   identified  gap  is   the  aim  of  the  LCCA  tool  developed  by  Dr  Sieker  
and  colleagues  within  the  remit  of  the  SWITCH  project.    
  
Dr  Sieker  described  the  methodology  used  to  develop  the  LCCA  tool  (see  Appendix  F)  and  
illustrated  its  use  by  application  to  a  10  ha  case  study  site  in  which  3  alternative  scenarios  for  
handling  stormwater  had  been  proposed.  These  included  a  soil  filter  with  a  by-­pass  retention  
pond   (Option   1),   pumping   of   stormwater   to   a   nearby   river   (Option   2)   and   on-­site  
management   (i.e.  no   runoff)   (Option  3).   Information  on  each  scenario  was  entered   into   the  
LCCa   tool   to   demonstrate   and   initiate   discussion   on   the   various   formats   in   which   results  
could  be  presented.    
  
Unfortunately,   due   to   a   lack   of   availability   of   computers,   it   was   not   possible   to   have   the  

e  allocated  time  was  used  in  discussion  of  the  development  
of  the  methodology  and  how  it  may  be  used  within  a  Brazilian  context.    
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3.6   An  assessment  of  the  risks  facing  stormwater  management  
In  the  first  presentation  of  this  session,  Lian  Scholes  (MU)  gave  a  general  introduction  to  risk  
assessment   and   described   the   methodology   developed   within   SWITCH   to   support   the  
consistent  assessment  of  threats  identified  within  various  demonstration  cities  (see  Appendix  
G).  Dr  Scholes  explained  that  the  aim  of  this  work  was  to  support  LAs  in  developing  a  city-­
specific  stormwater  risk  matrix  in  which  data  on  both  the  likelihood  and  consequences  of  an  
identified   threat   occurring   could   be   jointly   presented.   Combining   this   information   using   a  
scoring  system  enables  risks  to  be  prioritised  and  ranked,  providing  a  robust  and  transparent  
knowledge  base  for  the  subsequent  risk  management  phase  where  LA  members  can  discuss  
whether  or  not  identified  risks  are  acceptable  and,  if  not,  how  they  can  be  reduced,  contained  
or  managed.    
  
A  key  aspect  of  this  methodology  within  a  SWITCH  context  is  that  it  provides  LA  members  
with  a  structured  approach  to  assessing  the  level  of  risk  associated  with  identified  threats  in  
relation   to   both   the   short-­term   (i.e.   within   the   next   5   years)   as   well   as   considering   the  
situati i.e.   25-­30   years   time).   To   illustrate   its   use,   the  
methodology  was  applied  to  the  threats  and  uncertainties  to  stormwater  control  as  identified  
by  representatives  of  the  BH  LA  (see  Deliverable  2.1.1b).    
  
Bryan   Ellis   (MU)   described   the   application   of   the   stormwater   risk   assessment   approach  
within   Birmingham   (UK)   including   a   critique   of   issues   associated   with   implementing   a  
theoretical  approach  in  practice  (Appendix  H).  Key  questions  highlighted  included:  

   score  assignment;;  should  a  non-­linear  scale  be  adopted?  
   how  results  should  be  interpreted  following  completion  of  a  risk  matrix  
   which   criteria   should   be   selected   for   assessment   and   how   should   they   be  
benchmarked?  For  example,  is  it  more  appropriate  to  consider  the  impact  of  flooding  
using  flood  depth  or  the  number  of  properties  flooded?  

   how  can  data   from  a  diversity  of  sources  be  meaningfully   integrated  without   losing  
transparency  and  the  trust  of  local  communities?  

  
Nilo  Nascimento  (UFMG)  described  the  threats  and  uncertainties  to  stormwater  management  
in  BH  (Appendix  I),  beginning  his  presentation  by  setting  a  series  of  questions  in  relation  to  
identifying  the  characteristics,  pollutant  sources  and  impacts  of  stormwater  runoff  in  BH.  A  
series   factors   with   the   potential   to   influence   stormwater   quality,   quantity   and   impact,  
encompassing   a   range   of   engineering,   scientific,   environmental,   hydrological,   social,  
planning   and   financial   aspects,   were   presented,   highlighting   the   need   for   an   integrated  
approach.    
  
Professor   Nascimento   went   to   describe   how   current   research   being   undertaken   within  
SWITCH   was   focussing   on   the   management   of   risks   related   to   urban   flooding   through  
combining  data  on  probability  of  a  flood  occurrence  (considered  in  relation  to  various  return  
intervals)  and  the  consequence  of  a  flood  occurrence  (benchmarked  using  flood  depth).  The  
application  of  this  approach  within  a  BH  context  using  GIS  was  presented,  enabling  the  level  
of   risk  of   flooding  during  various   return   intervals   to  be  differentiated  on  a  city-­wide  basis.  
Subsequent  discussions  focussed  on  how  this  mainly   theoretical  approach  could  be  utilised  
within  the  BH  LA.  
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3.7   Stormwater  harvesting  
Lian  Scholes  (MU)  introduced  the  session,  beginning  with  a  general  introduction  to  the  topic  
of  stormwater  harvesting  (Appendix  J).  Dr  Scholes  described  the  range  of  approaches  which  
have  been  used   for   collecting   stormwater   in  various   contexts   and  gave   an  overview  of   the  
types   of   applications   in  which   stormwater   has   been   utilised.  This   included   a   discussion   of  
terminologies,  and  how  the  impacts  of  stormwater  harvesting  may  vary  greatly  depending  on  
local  conditions  including  the  level  of  socio-­economic  development.    
  
Following  on  from  this  general  introduction,  Bryan  Ellis  (MU)  gave  an  overview  of  the  use  
of   stormwater   harvesting   in   Australia,   a   country   which   in   recent   years   has   experienced  
drought   conditions   (Appendix   K).   The   results   of   various   case   study   developments   which  
utilised  stormwater  harvesting   to  meet   a  variety  of  non-­potable  needs   (from   laundry  use   to  
garden   watering)   were   presented.   As   well   as   the   advantages   of   stormwater   harvesting,  
Professor  Ellis  referred  to  concerns  regarding  the  use  of   this  approach  to  supplement  water  
use,  particularly  in  relation  to  possible  health  problems  associated  with  the  use  of  stormwater  
storage  systems  in  tropical  and  sub-­tropical  climates.  The  lack  of  national  guidelines  on  the  
use  and  application  of  stormwater  harvesting  systems  and  the  resulting  confusion  associated  
with   design   aspects,   such   as   correct   tank   size,   were   described.   Potential   issues   relating   to  
inspection   and   enforcement   of   correct   operation   and   maintenance   procedures   to   ensure  
healthy  systems  were  also  highlighted.    
  
Heiko  Sieker  (IPS)  presented  the  situation  with  regard  to  the  use  of  stormwater  harvesting  in  
Germany  (Appendix  L).  Dr  Sieker  explained  that   the  use  of  stormwater  harvesting  tanks   in  
non-­potable   applications   was   widespread   in   Germany,   in   both   a   residential   and   industrial  
context,  with   stormwater  being  collected   from  both   roofs  and   roads.  National   standards  on  
the   use   of   stormwater   harvesting   have   been   developed   in   relation   to   technical   aspects,   but  
discussion  on  the  development  of  hygienic  standards  are  on-­going.  
  
The  current   situation  with   regard   to   the  use  of   stormwater   fees  was  described,  whereby  all  
property   owners   are   required   to   pay   a   stormwater   management   fee,   with   the   level   of   fee  
being   based   on   the   amount   of   impermeable   surface   area   associated   with   a   property.   The  
introduction   of   stormwater   fees   was   identified   as   a   key   factor   in   the   increased   use   of  
stormwater  harvesting  systems  in  Germany  in  comparison  to  other  EU  countries.  
  
Luiz   Rafael   Palmier   (UFMG)   described   the   use   of   stormwater   harvesting   in   Brazil,  
explaining   that   although   the   approach   was   widely   practised   in   some   rural   areas   of   South  
America   ,   demand  was   also   growing   in  
urban  cities  such  as  Rio  de  Janeiro  and  Sao  Paulo.    
  
As   an   example   of   a   major   stormwater   harvesting   initiative   which   is   on-­going   in   Brazil,  
Professor  Palmier  described  the  Programa  1  Milhão  de  Cisternas  (Programme  for  1  million  
tanks   (P1MC)).   This   initiative,   funded   by   the   Brazilian   government,   takes   a   participatory  
approach  to  bringing  together  approximately  900  non-­governmental  organisations  (NGOs)  to  
provide  training  in  water  resource  management  and,  more  specifically,  to  construct  1  million  
rainwater  harvesting  systems.  The  project   is  being   implemented   in  a  decentralised  manner,  



        

9  
  

with   initiatives   operating   at   household,   community,   micro-­region   and   regional   levels.   By  
early  2007,  over  100,000  cisterns  had  been  constructed.    
  
Professor   Palmier   concluded   his   presentation   by   noting   that,   as   well   as   providing   a   vital  
resource   to   some   of   the   poorest   people   in   Brazil,   rainwater   harvesting   was   also   being  
favoured   by   some   of   its   more   wealthy   residents   with   the   use   of   residential   stormwater  

highlighted  in  the  marketing  of  expensive  properties.    

4   Conclusions  
Mike   Revitt   (MU)   concluded   the   workshop   by   summarising   the   presentations   given,   and  
thanking  speakers  and  participants  for  their  comments  and  questions.  Whilst  feedback  on  the  
day  was  positive,  the  level  of  interaction  between  presenters  and  delegates  could  have  been  
more   extensive.   This   could   not   be   attributed   to   a   language   problem   as   the   excellent  
translation   service   enabled   all   participants   to   follow   the   presentations.  However,   there   are  
two  factors  which  may  have  contributed  to  the  reduced  level  of  discussion.  Firstly,  the  wish  
to  make  the  most  of  the  opportunity  to  meet  with  the  BH  LA  meant  that  a  large  number  of  
topics   were   presented   and   this   may   have   been   somewhat   overwhelming.   Secondly,   the  
workshop  participants   consisted  of   a  mix  of   local   authority   representatives,   policy  makers,  
practitioners   and   students,   and   it   is   possible   that   one   reason   for   the   apparent   reticence   of  
some  members  of  the  audience  could  have  been  due  to  concerns  about  expressing  views  that  
may   appear   to   be   critical   of   organisations   which   are   currently   responsible   for   managing  
stormwater  in  BH.    
  
A   solution   to   the   first   issue  would   be   to  make   future  workshops   longer   and/or   reduce   the  
number  of  different   topics  presented.  The  second  factor   represents  a  more  difficult   issue   to  
address   and   one   which   could   be   summarised   as   t
between   all   members   of   the   LA.   Recommendations   of   how   this   may   be   achieved   is   not  
within  the  scope  of  this  report  however,  it  is  recognised  as  a  crucial  aspect  to  tackle  if  an  LA  
is  to  be  effective  and  is  therefore  a  key  topic  for  consideration  within  the  SWITCH  project.    
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Appendix  A:  Programme  for  the  Belo  Horizonte  workshop  
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Appendix  B:   Introduction   to   the  role  of   the  SWITCH  project   in  Belo  
Horizonte  (Mike  Revitt)  
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Appendix  C:  Development  of  drainage  technologies  for  an  integrated  
municipal  water  system  (Jose  Roberto  Champs)  
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Appendix   D:   Institutional   mapping   and   water   governance   in   Belo  
Horizonte  (Heloisa  Costa).  
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Appendix   E:   Introduction   to   stormwater   Best  Management   Practices  
(BMPs)  (Lian  Scholes)  
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Appendix   F:   Life   cycle   cost   assessment   (LCCA)   tool   for   stormwater  
BMPs  (Heiko  Sieker)  
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Appendix  G:  A  methodology  for  the  analysis  of  risk  (Lian  Scholes)  
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Appendix  H:   Stormwater   risk   assessment   case   study   in  Birmingham,  
UK  (Bryan  Ellis)  
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Appendix   I:   Analysis   of   stormwater   risk   management   in   Belo  
Horizonte  (Nilo  Nascimento).  
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Appendix  J:  Introduction  to  stormwater  harvesting  (Lian  Scholes)  
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Appendix  K:  Stormwater  re-­use  practices  in  Australia  (Bryan  Ellis)  
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Appendix  L:  Stormwater  re-­use  in  Germany  (Heiko  Sieker).  
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