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ACCESS TO SANITATION AND SAFE WATER:
GLOBAL PARTNERSHIPS AND LOCAL ACTIONS

Cycles in the ecological development of Valley View
University, Accra, Ghana

G. Geller, S. Laryea

A holistic approach helps the Valley View University (VVU), a private Ghanaian institution, to develop
towards a sustainable eco-university. Ecolocical cycles, ecological settling and buildings and
encompassing quality management are included in the concept. The cycles are closed locally, bringing
collected urine and greywater to the close-by VVU-agric area for example. Intensive training and the
establishment of an ecological engineering study are part of the endeavours. As a preliminary result it
can be stated, that the holistic approach is essential for the sustainability of such projects and in the case
of Valley View University was largely successful so far.

Introduction
Initial situation
The Va l le y Vie w Uni ve rs i t y ( VVU) i s  si t uat e d 30 km  nor t h of  the  ca pi t al  Ac cr a  wit hi n Gha na ’  s  coa s t al 
s a va nna h z one. The  unive r s it y c am pus  c over s  120 he ct a r e s a nd hos ts  2.000 peopl e , m os t of  t he s e s t ude nt s 
a nd ha l f a c c om m oda t e d out s ide . Fa c i ng t he pr oje c t e d num be r  of a bout  5.000 pe opl e on ca m pus  i n 2010 t he 
unive r s it y i n c o-ope r at i on wi t h s uppor t i ng pa rt ne r s de c ide d to e xpa nd t he  ins t i tut i on ba se d on a  hol i s t ic 
e c ol ogi ca l  c onc e pt . I mpl e m ent a t ion s ta r t ed 2003, f ina nc ed by t he  Ge r m an M i ni s t r y of  Re s e ar c h and
Educ a t i on ( BMBF)  wi t hin a  pr ogr am m e  for  de c e ntr a l i se d wat e r  and wa s t e wa t e r  s ys t em s .

I nit i a l ly a t  t he  t i m e  of  t he  f i rs t  vis i t  of  VVU i n 2001 wa t e r wa s de l ive r e d t o the  c am pus by tr uc k.
Ra inwa t er  ha rve s ti ng wa s  r es t r i ct e d to a  f e w bui l dings . The  li m i te d wat e r  suppl y wa s  a ggra va t ed by l a vi sh
us e. Conve nt iona l wa t er  c l os e t s  wi t h a  f lus hi ng volum e  of  a bout  20 l i tr e s  and pit  l a tr i nes  ha ve  be en t he m a i n
t oil e t  type s  on ca m pus. Ther e  was  no c e ntr a l  se wa ge s ys te m  a t VVU a nd wa s t ewa t e r di s pos a l t ook pl a ce  i n
s e pt i c  ta nks  de c ent r a li s e d f or  ea c h bui l di ng. Dom e st i c  re f us e wa s i nc ine r a te d a nd buri e d on- s it e .

W a st e  s epa r a ti on a nd re c yc li ng is  unde r way now. Ur ine , gr eywa t er , f ae c e s a nd wa s t ewa t e r a r e  t r e a te d and
ut il i s e d on ca m pus , bio- wa st e  a nd l e ft over s  f rom  t he  ki tc he n a r e  us e d by s ur r oundi ng vi l la ge r s a s  ani m a l
f e ed, pla s t i c- ba gs  of  dr i nki ng wa t e r  a r e  c ol l ec t e d a nd de l i ver e d t o a  r e c ycl i ng pl a nt. Si nc e  2004 a bout  13 m 3 

of  t a p wa t e r  i s  suppl ie d dai l y fr om  the  wa t e r  wor ks i n the  nei ghbour i ng vi ll a ge  of  Oyibi .

Partners
The e c ologi c al  deve l opm e nt  of  Val l e y Vi e w Uni ve r s i ty i s  a c c ompa nie d by t he  Ba uhaus  Uni ve rs i t y W e i m ar 
( BUW ) , re s pons i ble  f or a r c hi t e c tur e  and town- pl a nning, the  Uni ve rs i t y of  Hohe nhe i m  (UHOH), whic h
a c count s f or  a gr ic ul t ur e  a nd nutr i e nt c ycl i ng a t  VVU, t he  Ec ol ogi c a l  Engi ne e r ing Soc i e t y ( I ÖV) ,
c oor di nat i ng t he  pr oj e c t  a nd be i ng r e s pons i bl e  f or  qua l i t y m a nage m e nt , a nd Ber ge r -Bi ot e c hni k a s we l l a s 
Pa lut e c , t wo c om pa ni e s r e s pons i bl e  f or  t he  s a ni t a r y i ns ta l l a ti ons  a nd sys t em s  i ns i de  a nd out s i de  t he 
buil di ngs . Ove r  the  c our s e  of  t he  pr oj e c t- t i m e ot her  pa rt ne r s j oine d, i nc l udi ng t he  uni ver s i t ie s  of Augsbur g,
Gi es s e n, M a gde burg a nd W i e s ba de n, the  Cent r e f or  I nt e rna t i ona l  Mi gr at i on a nd De ve l opm e nt ( CIM )  a nd
Suppor t  Af r i ca  I nte r na ti onal  ( SAI ) , a NGO.
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The programme
The holistic concept
The hol is t i c  c once pt  ai m s  for  a  l ong-t e r m s us ta i na bl e  f unc t i oni ng of  VVU. Pa r t  of  t he e c ol ogi ca l  hol i s t ic 
c onc e pt  i s  a  m a st e r pla n f or  t he  phys i c a l de vel opm ent , whi c h s hows  t he f i nal  s ta ge  wi t h appr oxi m a te l y 5.000
pe opl e  on c a mpus . Thi s m a s te r  pla n i s c l os e l y l i nked wi th t he de si gn of  t he m a s s f l ows  f or  t his  s t age  of
e xpa ns i on a nd m ore  a ddi t i ona l  m ea s ur es  i n t he  a r e a  of  i nf or m at i on, or ga ni s at i on a nd qua l it y m ana ge m e nt .

Figure 1. Ecological masterplan of Valley View University

Physical measures
I ncl ude d i n the  ec ol ogi c a l  m a st e r pla n a re  a ls o t hos e  phys i ca l  m ea s ur es , whi c h ta ke  pa r t  i n t he  BM BF- 
pr oj e c t . The se  a re  buil di ngs  l i ke  t he ol d m a i n bui ldi ng, a  ne w f ac ul ty buil di ng, a  gue s t hous e a nd t he 
c a fe t e r ia  wi th t he  ne w s a nit a r y bui l di ng, a  wom e n’  s dor mi t or y e t c. Thes e  bui l di ngs  highl ight  pos i t ive 
e xam pl e s of  ne wl y i m ple m e nte d i ns t a l la t i ons  f or  t r ea t m e nt  a nd m a na ge m e nt  of  bl a c k wa te r , gr e y wa t e r  a nd
r a inwa t er , uri ne  a nd bi oga s. The bi oga s  pl a nt  c ons i st s  of t wo s i m pl e  dom e s  conne ct e d in l ine , wi t hout  a ny
e l ec t r i c m i xer .

The m a i n goa l of  t he  agr i c ul t ur al  pa rt  of t he  e c ol ogi c a l s a nit a t ion proj e ct  i s  e val ua t ing a nd unde r s t andi ng
t he a gr ic ul t ur a l  r e quir e m e nt s  a s we l l a s  t he  ne c e s sa r y te c hnol ogic a l  sol ut i ons  f or  c ost - e ff e c t ive  t re a t m e nt  of 
huma n e xc r e t a a nd t he ir  e nvi r onme nt a l f r ie ndl y us e .

W i thi n the  e col ogi c a l  de ve lopm e nt  of  VVU, a gr ic ul t ur e  i s c ha ll e nge d t o pr oduc e  cr ops  f or  t he  suppl y of 
t he c a f et e r i a a nd t he  l oc a l m a r ke t , whi l e of f er i ng e nvi ronm e nt a l ly s ound a nd hygi e ni ca l l y s a f e s ol ut i ons f or 
t he e c os a n- pr oduct s , t hus  c l os ing t he  nutr i e nt  l oop. VVU ha s r e s er ve d a n ar e a  of  a bout  20 he c t a re s  f or 
f a rm i ng on c am pus. The poor nut ri e nt  s t a tus  a nd t he l ow wa t e r holdi ng c a pa ci t y of  t he s oil s  a long wi t h li t t l e
r a in m a ke  e f fi c i ent  use  of  r e s our c e s  e nhanc i ng s oi l f e r ti l i t y a n a bs ol ute  m ust . The pr oduc t s  c ol le c t e d by the 
e c ol ogi ca l  s ani t ar y i ns t a l la t i ons  a r e ut il i s e d on the  VVU own f a rm l a nd f or  gr owi ng va r ious  cr ops l i ke m a i ze 
( Ze a m a ys ) , ca s he w ( Anac a r dium  oc ci de nta l e ) , m a ngo ( M a ngi f e r a i ndi c a )  e t c .

A gr e e n c or r idor , a  nat ur a ll y s ha de d f ootpa t h, wi l l l e a d a r ound the  i nne r  ca m pus of f er i ng a n ar e a  for 
a gri c ul tur a l  a nd e nvi ronm e nt a l  educ a ti on a s  wel l  a s r e c re a t i on. Pa s s i ng t hrough t he  fa r m ing s ec t i on, t he pa t h
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i s  dom i na t e d by avoc a do t r ee s  ( Pe rs e a amer i c ana)  pl a nt ed i n a  l oos e  pa t t e rn. Sec t i ons  of t he  gr e e n a r e  us e d
f or t he  de m ons t r at i ve  c ul t iva t i on of  e nde mi c  and i nt r oduc e d pl a nt  s pe ci e s  we l l  ada pt ed t o t he  l oc a l
e nvi r onme nt . De pe ndi ng on t he  s pe c i e s, gr ey wa te r , ur i ne a nd c om pos t  wil l  be us ed f or i r r iga t i on a nd s oil 
a m el i or at i on.

Informational measures
A fr e e  fl ow of  i nf or m at i on i s  nec e s s ar y for  t he  s ucc e s s  of  a ny proj e c t de a li ng wi t h sus t a ina bi li t y. I n the 
BM BF- pr oj e c t  t he  i nf orm a t i on goes  va ri ous wa ys. Thes e  a re  c l os e  pe r s ona l  c ont a ct s , re gul ar  m ee t i ngs  of  t he 
pr oj e c t -t e a m  a nd a  l ot of  bi l a t er a l  me e t ings  of  t he pa r tne r s  i n Gha na  a nd Ge r m a ny, a FTP-Se r ver  f or  t he
i nte r na l e xc ha nge i n the  proj e c t a nd t he  home pa ges  of I ÖV ( www.i oe v.de )  and UHOH ( www.uni -
hohe nhe im .de /r e spt a )  and VVU ( www.vvu.e du.gh) . Publ i ca t i ons  l i ke  a  bookle t  a bout  the  e nt i re  pr oj e c t 
( Bauha us Uni ve r s it y W ei m a r  2006) a nd f l yer s  f or  t he va r ious  topi cs  a r e ot her  wa ys  of  c om muni ca t i on.
I n t he  ea r l y pha se  of  t he  joi nt  pr oj ec t - ende a vour s  a  mi s s i on s t at e m ent  was  worke d out:  “  VVU, t he  Fir s t  Ec o- 
Unive r s it y of Af r i ca ”  .

Measures of quality management
The l ong- t e r m f unc t i on of  the  i ns t a l l a ti ons  e s t a bl i s he d i n t he  f r a m e of  the  BM BF- pr oj e ct  i s  e ns ure d by a n
e ncom pa ss i ng qua li t y ma na ge m e nt  ( QM) . Acc e pta nc e  i s  a  c r uc ia l  poi nt  i n s uc h a  pr oj ec t , the r ef or e  a l l 
m e as ur e s whi ch a ss ur e  t ha t  i ns i de  a nd outs i de  t he  pr oj e ct  a r e e s se nt i al  ( f or  e xam pl e : i nfor m a ti on ca m pa igns ,
i nfo- boar ds , publi c  r e l a ti ons , r e t re a t s, a  pe r m a ne nt  ec o- group l ooking f or  t he e c ologi ca l  de ve l opme nt e tc .) .
Apar t  f rom  r ai s i ng a war e ne ss  c onc e r ning the  e col ogic a l  appr oac h, de t a il e d inf or ma t i on a nd e duca t i on m us t
be  pr ovide d on var i ous l e vel s , inc l udi ng i ns t ruc t i ons  f or  worke r s a nd c r a f ts m e n, a l ong wit h gui de l ine s  and
s t anda r ds  f or hygi e ni c a nd e nvi ronm e nt a l  s a f e  ha ndl ing a nd us age  of  t he s a nit a r y pr oduc t s . Ve r y i m por t a nt
i s  c r e a ti ng pe r m ane nt  pos t s a t  VVU ( e.g. of  a n e c ologi c al  di re c t or , f ar m  m ana ge r, e s pe c i al l y tr a i ned
pl um be r s, c l ea ni ng s t af f  a nd c a re t a ker s ) . I n addi t i on t o t he  pe r s onne l  of  t he  pa rt ne r s t wo CI M -e xpe rt s  ( a
m a st e r  br i c k l a yer / c ons t r uct i on m a na ge r  and a  l a ndsc a pe  a r c hit e c t)  pr ovi de  on- t he - s pot  s uppor t f or  t wo
ye ar s .

Figure 2. Measures of quality management (Overview)
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Spec i a l  c a r e  i s  gi ve n t o t he  s oci oc ult ur a l e nvi r onme nt , t he  int e r cul t ur a l  com m uni c a t ion ( se e :  Gyekye 
2002)  a nd i t ́s  s pec i a l  c onsi de r at i on i n t he  holi s t ic  de ve l opme nt . A gr adua te  s c hool  pr ogr am  on e c ologi c a l
e ngi ne e ri ng, whi ch s hal l  be i m pl em e nt ed i n t he  ne a r  f ut ure , wil l  hel p to de epe n thi s  topi c  i n the  orga ni sa t i on
of  VVU and a s a  ma t t e r of  te a c hing a nd r es e a r ch.

Methods
Methods concerning town planning / architecture
Conc e r ning t own pl a nning t he  a ppr oa c h of  „  St adt s c ha f t “   ( l i te r a l ly „  t owns c ape “   i n c ont r a st  t o “  l a nd- s c ape ”  ) 
i nte gr a te s  t he  s ingl e  c onc ept s  l i ke  wa te r , tr a f fi c , ope n spa c e , e ne rgy, bui l di ngs  a nd s oci o- c ul t ur al 
i nfr a s t ruc t ure  i nt o a  hol i st i c  whol e  ( se e :  Gl üc kl i ch 2006 a nd Ba uha us -Uni ver s i t y W e im a r  2006) . Thi s
a ppr oa c h for  t he  f ir s t  ti m e  wi l l  be  i m pl e m ent e d a nd te s t e d a t  VVU in a  pr a c t ic a l  ca s e  of  t own pla nni ng. The 
t e rm  of  l a ndsc a pe, whic h m ea ns  a s pa ce  wit h c yc l e s  a nd re l a t ions  be t wee n t he  i nvol ve d c r ea t ur es  wi ll  be 
a ppl i e d by “  St adt s c ha f t ”   f or  hum a n s e t tl e m e nt s  dom i nat e d by huma n bei ngs . I n s uc h a  “  St adt s c ha f t ”   the 
huma n i nf l ue nc e  is  domi na ti ng, but  ne ve rt he l es s  e col ogic a l  pr i nci pa l s a r e  gi ve n a  s pe c i al  c ons i de r a t ion ( se e : 
M c Donough &   Br aunga rt  2003) .

For de s igni ng purpos e s t he  c e l l -m ode l i s  be i ng a ppli e d, whi c h a l lows  for  a  ve r y f l e xibl e  a ppr oa c h unde r 
m a ybe  f as t  c ha nging c ondi t ions . Ce l l s a r e e nt i ti e s , s i m i la r  in t hei r  f unc t i on or  t he ir  f l uxe s  of  m a tt e r . For 
e c ol ogi ca l  t own- pl a nning i t i s  ne c e s sa r y t o c om bi ne t he se  va ri ous a nd di f f er e nt c e l ls  i n a  s yne r ge ti c  wa y.

Methods concerning ecological cycles
For t he  e c ol ogi c al  c ycl e s  a m odel  ha s be en de ve l oped a nd a ppli e d whi c h s hows  t he m os t i m por t a nt  s t re a m s 
of  wa t e r a nd nut ri e nts  be twe e n t he  s i ngle  c e ll s  a nd be twe e n t he  whol e c a m pus  a nd t he  s urr oundi ng
e nvi r onme nt . I n thi s  mode l , f or  e xa m pl e  agr i c ult ur e , s t ude nt  hos t el s  a nd f a cul t y bui ldi ngs a r e  c e l l s, e a ch of
t hem  ha vi ng a ve ry s pec i f i c c ha r a c te r i s ti c  of m a ss  f l ow.

Figure 2. Mass balance of VVU for 5.000 persons on campus (Overview)
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The m a s s f l ow a nal ys i s ha s  be e n wor ked out  f or t he  i ni t ia l  s ta t e  a nd for  t he  f i na l  s ta ge  ( 1.000 ve rs us  5.000
pe rs ons  on c am pus) . Var i ous s c e na r i os ha ve  be en e l abor a te d f or  t hi s  f ina l  st a t e  wi t h va r ious  ce nt r al  or 
de ce nt r al i s e d s olut i ons  f or t he  m a s s  f l ow ( a nd t he  a c c ompa nying di f f e re nt  ar r a nge m e nt of  bui l di ngs  a nd
open s pac e s ) . This  t hen a l lows  for  a dj us tm e nt  wi t h ot he r r e qui r e me nt s  i n t he  de ve l opme nt  of  s et t l e me nt s .
The va r ious  fl ows of  ma t t e r a r e  r e gi st e r ed be tt e r  and bet t e r  i n the  c our s e  of  t im e  by a nal ys e s done  f or t he 
e c ol ogi ca l  s ani t at i on pr oduc t s , by t he m e a sur i ng de vi c e s  i ns t al l e d, by te s t s of  the  i ns t a l la t i ons  a nd by
i nte r vi ewi ng t he  us e r s.

The f e a si bi l it y inve s ti ga t ion f oc us i ng on t he  e c ol ogi c a l s a nit a r y pr oduc ts  a s  a  wa te r  and nut r i e nt  s our c e  for 
a gri c ul tur a l  pr oduc t i on i ncl ude s a s s es s m ent  of nut ri e nt  c ont ent , nut r i e nt e f f ic i e ncy, pa t hoge n c ont r ol a nd
pr oduc e r a s  we l l  a s  c ons um er  a c ce pt a bil i t y.

Methods concerning agriculture and greens
The di vi s i on of  t he  fa r m  l a nd i nt o pr oduc t i ve s e ct i ons e na bl e s  a c onti nuous  s uppl y of  a  va r i et y of  pr oduc e 
a nd a t  the  s am e  ti m e  of f e r s a  r ange  of  opt i ons f or  a ppl ic a t i on of  t he  va r i ous  s ani t a ry pr oduc t s. A m ic r o- le ve l 
s t udy i s c a r ri e d out , to a s se s s  the  type  and qua nt i ty of  wa t e r a nd or gani c  ma t e r ia l s  ge ne ra t e d a t  t he  c a mpus 
a nd i t s  pr e s ent  mode  of  m a na ge m ent . Thi s  wi ll  he lp t o i de nt i f y t he  a ppr opr i a te  t e chnol ogi e s t o enha nce  t he
va lue  of t he  m a t e ri a l  pr oduce d a nd r e -us e  i t  i n a gr i c ult ur e . For  e xam pl e  c ul ti va t ion of t r e es  e nabl e s t he 
pr oduct i ve  us e  of  wat e r  suppl ie d by i nt er m i tt e nt  r a i n a nd cons t it ut es  a  pe r s i st e nt  s i nk f or  ur i ne- ba s ed
f e rt i l i se r  a nd c om pos t. He nc e  drought r e si s t a nt  t r ee  s pec i e s , e .g. c a she w, m a ngo, s t ar f r uit  ( Aver r hoa
c a ra m bola ) , gua va ( Ps idi um  guaj a va ) a nd or a nge s  (Ci t r us  s pp.)  wer e  pla nt ed a nd m e a nwhi l e oc c upy the 
m a jor  por t i on of  f a r m  l a nd a va i la bl e  on ca m pus. St apl e  food cr ops ( m a iz e , sor ghum  ( Sor ghum  bi c olor ) ,
c a ss a va  ( M a ni hot  e s cul e nt a ) , c owpe a  (Vi gna  ungui c ula t a ) ) a r e c ul ti va t ed i n r a i n-f e d f i e l d t r i al s  dur i ng bot h
r a iny s ea s ons ( M ar c h to J uly a nd Se pte m ber  t o Oc t obe r ) . Ur i ne i s  e m pl oye d as  f e rt i l i se r  and c om pos t t o
i m pr ove  s oi l  qua li t y. I n e spe c i al l y de s i gne d fr ui t  or c har ds , m or e wa t er - de ma ndi ng s pec i e s, e .g. pa pa ya 
( Ca ri c a  pa pa ya)  a nd ba na na  (M us a  x pa ra di si a c a ) a r e  i r r iga t e d wi t h gr e y wa t er  a nd bi oga s  ef f l uent  a nd
i nte r c r oppe d wi t h s pe ci e s  suc h as  pi ne a ppl e  ( Anana s  c omos us ) a nd pa s si on fr ui t  ( Pa ss i f l or a  e dul i s ) .

Photograph 1. Agricultural trial: Maize fertilised with urine in comparison with different
combinations of mineral fertili sers
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Preliminary results
Preliminary results concerning physical measures and ecological cycling
The wa t er  s a vi ng a nd se pa r at i ng s a ni t a ry i nst a l l at i ons  a r e m os tl y s ucc e s f ul  i n ope ra t i on m e a nwhi l e. Outs i de
t he bui ldi ngs  r a inwa t er  i s c ol le c t e d, puri f i ed a nd s t ore d, bl a c k wa t er  t r ea t e d ( i n s e pt ic  t a nks , sa nd fi l t er  a nd
bi oga s  pl a nt ) a nd gr e y wa t er  a nd ur i ne  a re  c oll e c t ed a nd us e d e f fe c t i ve l y. Good e xpe ri e nce s  have  bee n
a c hi e ve d wi t h wa te r  s avi ng t oi l et s , dr y ur i na ls  a nd gr e y wa t e r c ol le c t i on i n t he i r i m pl e m e nt a t i on, ope r a t ion
a nd a c c ept a nce . The  f unc t i oni ng of  t he  devi c e s pr oof e d to be  not  s o m uc h a  m a t t er  of  t e c hnol ogy, but  of 
pr ope r  tr a i ning and r es ponsi bi l it i e s .

The e va lua t i on a nd opti m i s at i on of  t he  bi oga s  pl a nt  a nd t he  ra i n wa t e r i ns ta l l a ti ons a r e  s t i l l i  n pr ogr es s . At 
t he m om ent  t he r e  i s  t oo m uch bl ac kwa te r  goi ng t o t he  bi oga s  pl a nt , not e nough orga ni c m a t er i a l, not e nough
c a lor i c  va l ue i n t he  bi om a s s  ( e .g. no f a t  and oil  of  t he  ca f e t e ri a ) . The r ef or e t he  bi oga s  pr oc e ss  doe s  not  work
ve ry we ll  a nd t he r e duc t i on of  hygi e ni c  ge r m s  i n t he  r unof f  is  poor . That ́ s  why i t  a nd the  ot he r  bl ac kwa te r  i s
not ut i li  s e d ye t . Ge ner a l l y howeve r  it  c oul d be  pr ove d tha t  the  ec ol ogi c a l  s a ni ta t i on pr oduc t s a t  VVU ( ur i ne ,
ur ine - wat e r - mi xt ur e , gr e y wa t e r ) c a n be  appl i ed s i m pl y, us ef ul l y a nd t he  a c c e pt a nc e i ns ide  and out s i de  of 
VVU i s  ve r y hi gh f or  tha t .

I t  i s  not e wort hy t ha t  e ve n unde r t he  pr e va i l i ng e nvi r onme nt a l c ondi t i ons  wit h s ca r c e  r a i n a nd poor  s oi l s i t 
i s  pos s i bl e t o pr oduce  f ood, when t he  a vai l a ble  r es our ce s  of  t he  ec ol ogi c a l c yc le s  a r e us e d e f f ec t i ve l y l ike  a t
VVU. Pr el i m i na r y re s ult s  s how t ha t  t he  nutr i e nt  c ont e nt  of  t he  c oll e c te d uri ne  is  l owe r  t ha n in c ompa r a bl e 
s t udi e s  c onduc t e d i n Eur ope. One of  the  re a s ons  c ont r i but i ng t o the  f ound di f f e re nc e  i n ni t r oge n c ont e nt m a y
pr oba bl y be  the  lowe r  pr ot ei n i nt a ke  a s  a r e s ul t  of t he  e xc l us i vel y vege t a ri a n food se r ved a t  t he  ca f e t er i a .
The hi gh t e m pe r a tur e  ma y c ont r i but e  to a  ve r y f a s t  phos phor ous  f ixa t i on ( s t ruvi t e f or ma t i on)  i n t he  c ol l ec t e d
ur ine . Thi s  is  a ss um e d t o be , a pa r t  fr om  i nt a ke , t he  c a us e  f or  t he  ve ry l ow phosphor ous  conc e nt r a t ions 
m e as ur e d. Publ i s he d s tudi e s de m ons t r at e  tha t  the r e  i s  a  hi gh c or re l a t ion bet we e n pot as s i um  i nta ke  and
e xcr e t i on i n ur i ne . The r e f or e , si m i l ar  t o ni t roge n, t he  l ow pot a ss i um  c onc ent r a ti on is  pos s i bly pr im a r i ly
r e la t e d t o t he  a li m e nta t i on. Nutr i e nt a s se s s m ent  of gr e y wa t er , bl a c k wa t e r a nd c om pos t  ar e  not  ye t
c onc l uded.

I n a  m a iz e  f ie l d t r i a l t ha t i nves t i gat e s  t he  nut r i ent  e ff i c i enc y of  uri ne  in c ompa r i son wi t h ma nur e a nd
m i ne r a l  f e r t il  i  s er s  ( Fi g. 4)  i t  ha s  be e n s hown t ha t t he  a ppl ic a t ion of s a nit a r y pr oduc t s  l e d to a  cons i de r a ble 
i ncr e a s e i n the  pr oduct i on. The  r e s ult s  indi c at e  t ha t  unde r  the  loc a l  c ondit i ons m a i ze  yie l ds  c a n be  i ncr e a s ed
wi th f e rt i l i sa t i on a t  l e a s t 5- f ol d. No s igni f ic a nt  di f f er e nc e be twe e n t he  ur i ne  a nd the  ot he r  nut r ie nt  tr e a t me nt s
ha s be e n f ound. Thi s  sugge st s  t ha t  uri ne  c a n subs t it ut e  m i ne ra l  fe r t i li  s e r s wi t hout  adve rs e  e ff e c t s on yi e l d.
The s t ora ge  of  uri ne  for  t wo we eks  unde r  Gha nai a n cl i m a te  i s  e nough t o r e duc e  pat hogens  and m ake  usa ge 
s a fe , a s t he  a na lys e s  s hows.

The a dvant a ges  of gr e y wa t er  i r ri ga t ion ar e  i mpr e s si ve l y de m ons t ra t e d wi t h t he  suc c e ss f ul e s t abl i s hm e nt 
of  a  ba na na  and pa pa ya or c ha r d as  we ll  a s a n avoc a do pl ant a t ion. Al l  of  t hes e  c rops  do unde r  na t ur al 
c i rc um s ta nc e s not t hr ive  a t VVU, but  gr ow ve r y we l l i f  gr e y wa t e r s uppl i e s  wa t e r a nd nut ri e nt s. Due t o the 
l a rge  qua nt i ti e s  pr oduc e d and a ppl i e d i t  be c a me  ne ce s s a ry t o opt im i s e  t he  gr e y wa t e r  t r a ns por t f r om t he 
va ri ous  bui l di ngs t o the  a gr i c ult ur a l a r ea . The  t r ans port  by a  t ra c t or dr a wn t r ai l e r  i s  now s ubs t i tut e d by a n
unde r gr ound pi pe li ne  fr om  the  wom e n’  s dorm i t ory t o t he  agr i c ul t ura l  s it e .

Fi rs t  c om pos ti ng t r i a ls  t o t r e a t s e pti c  ta nk sl udge a nd s c um  f r om t he  c a f e te r i a ’s  f a t s e pa r a t or  ha ve  be en
s ucc e s s ful . A s hre dde r i s  us e d to pr oduc e s t r uc t ur ing m at e r i al  t o a l l ow a i r c i r cul a t ion wi t hi n t he  c om pos t 
pi le . Thi s  i s t o e nha nc e  t he  m i cr obi ol ogic a l  ac t i vit y t hr ough whic h t he  pr oc e s s  t e m per a t ur e  i s i nc re a s e d a nd
m a xi m um  t e mpe r a tur e s  of  60 de gr e e s  Ce l s ius  a nd m or e  a re  a c hi e ve d. Furt he r e f f or t  wil l  a im  t o m a i nt a i n t hi s 
t e mpe r a tur e  ove r  a  10-da y pe r i od f or  a  s at i s f ac t or y r e duc t i on of  t he  pa t hoge n l oa d.

A mor e  pr e c i se  a na l ys is  of  t he  ma s s  fl ow f r om  s i ngle  c e ll s  i n 2006 r e ve a l e d, t hat  t he va lue s  for  t he  whol e 
c a mpus  ar e  wel l  in a c cor da nc e  wit h t he  pre - e s ti m a t ions . For  indi vi dua l c e l ls  t he c a s e i s , howeve r , di f f er e nt .
For e xa mpl e  the  ne w s ani t a ry bl oc k was  e xpe c t ed t o be  t he  m a in produc er  of  ur i ne a nd wa s te wa t er , but  i s 
l e ss  ut il i s e d t han e xpe c t e d. The r e a sons  a r e  be i ng e va l ua t e d. One i s  mos t  pr oba bl y t he  s ome t i m es  poor 
c a re t a king i n t he e a r ly s t age s  of  t he pr oj e c t  ( c l e anl i nes s , la c k of  t oi l e t  pa pe r a nd t owel s  e tc .) . The  ge ne r al 
a c ce pt a nc e  of t he bui ldi ng i s  a ls o of i m por t a nc e  ( e.g. fr om  the  loc a l  poi nt of  vi e w it ’  s  di r e ct  s i tua t i on ne ar 
t he c a f et e r i a poss i bl y doe s not  gua r ant e e s uf fi c i e nt  i nti m a c y) . A f ur the r  pr obl em  i s  t he  s t i l l i  ns ec ur e  s upply
of  wa t e r t o the  ca m pus a nd c ons eque ntl y to t he wa t er  t oil e t s .  As a  c onc l usi on the  pla n for  t he  f urt he r 
de ve l opme nt  of  t he  c a mpus  inc l ude s  t he r e for e  addi t iona l  s a ni ta r y bl oc ks  wi th dr y t oi le t s , one  ne w dr y t oi l e t 
buil di ng, c ombi ning s qua t t ing a nd s i tt i ng t oi le t s , be i ng ne a rl y fi ni s he d.
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A cr uc i al  ques t i on i s  f i nding t he  opti m um r a t e of  de c e ntr a l i sa t i on a nd pos it i ve  s yne rge t ic  e f fe c t s  be t wee n
t he va r ious  ce l l s. Ther e f ore  a  de c i s ion mode l  i s  unde r  de ve l opm e nt , whi c h al l ows f or  a  s im pl e  a r bi tr a t i on
c onc e r ning t he  var i ous s t r ea m s  of  ur ine , r a i n wa t e r, gr ey wa te r  and bla c k wa t e r .

Preliminary results c oncerning  quality management and information
The s uc ce s s  of  t he  phys i c a l m e a sur e s  wa s  ve r y m uc h de pe ndi ng on the  a tt e nt ion, tha t  wa s  gi ve n t o t he 
a s pe c t s  of  a n e ncom pa ss i ng qua l it y m ana gem e nt  a nd to t he wi de f i el d of i nf or m a t ion f lows  a nd the i r 
s t ruc t ure  i n a n ec os yst e m  (r e pr es e nt ed by t he  hi e r ar c hi ca l  orga nis a t i on of  t he  uni ve rs i t y by exa m ple ) .

Tr ai ni ng, e duc a t ion a nd br ie f i ng of  the  wor ke rs  a nd m e m be r s  of  VVU a nd t he ir  i nte ns i ve  i nvol ve m e nt  a r e
of  c r uc ia l  i mpor ta nc e . To ens ur e t he  l ong- t e r m f unct i on ( s ust a i nabl i t it y)  of  t he  m e as ur e s howeve r , m or e t ha n
s pea ki ng t o the  mi nd is  ne ce s s a ry:  t he  hea r t  and s pi r i t  of  t he  i nvol ved pe opl e  ha s  t o be  won. Thi s  c a n be 
done  by wa ys  of  hol i s ti c  s oc i a l  e ngi ne e r ing ( Sc ha r m e r 2007)  a nd ha s be e n t e s te d a nd a ppl i e d s ucc e s f ul l y a t 
VVU, f or e xa mpl e  by r et r e a t- wor ks hops wi th e s se nt i al  s t ake holde r s, a ppl yi ng m e t hods  li ke  Pr es e nc ing,
Appr e c i at i ve  I nqui r y, wor l d- c a f e, c i rc l e  e t c .

Photograph 2. February 2007 Retreat: the Ghanaian and German participants

The e xc ha nge  of  inf or m a ti on be t we en t he  pr oj e c t  pa r t ne r s  in Gha na  and on s i t e i s  al s o e s s e nt i a l . The  t op
r a nki ng gi ve n t o t he  ac t i vit i e s  i n t he  f ie l d of  i nfor m a ti on in t he  BM BF- pr oj e c t  ha s  shown a  ver y pos i t i ve 
e f fe c t  and i s c e nt r a l  f or  the  s uc c e s s of  s uc h a  pr oj e c t .

One of  the  c om puls or y m e a s ur e s  of  qual i t y m a nage m e nt  i s  t he  inc l us i on of  e ss e nt ia l  pos i ti ons  f or  the 
e c ol ogi ca l  deve l opm e nt i nt o t he  or ga ni s a ti ona l s c hem e  of VVU. I t  c oul d be  ac hi e ve d f or  t he  c l ea ni ng s t a ff 
a nd f or  t he  mos t  i m port a nt  c r a f ts m e n ( e l ec t r i ci a n, pl um be r ) . An ec ol ogi c a l  di r e ct or  ac t i ng di re c t l y under  t he
pr es i de nt  i s  now e m pl oye d.

By t he  he l p of  t he  good c ont a ct s  wit h t he  pre s i dent  of VVU i t  was  pos s i ble  t o c ha nge  a nd e xpa nd the  use 
of  a n e xi s t i ng bui l di ng f or t he  s o- c al l e d e c ot e c - ce nt r e. Thi s  a c com odat e s  now the  wor ks pac e  f or  CI M- 
e xpe r t s , t he  Ge r ma n proj e c t pa r tne r s  a nd t he  Ge r m a n e xc ha nge  s t ude nt s , a ddit i onal l y to t he  m e m be rs  of  t he 
phys i c a l pl a nt .
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The e xper i e nce  i n our  pr oj ec t  s hows  tha t  a  qual i f i ed s upe r vi s i on of  t he  bui l di ngs  by a  c ons tr uc t ion
m a na ge r  i s  e ss e nti a l . Thi s  pe r s on ha s t o c o- ope r a t e ve r y c l ose l y wi t h a l l  pa r t ner s . Addi ti ona ll y a  pe r s on who
t a ke s  c ar e  of t he c om muni c at i on of  t he  par t ne rs  be t wee n Gha na  and Ge r m a ny m ust  be  on- s it e  at  VVU. This 
pe rs on al s o mus t  t a ke  c a r e  of  t he  i nte gr at i on of  s uc h a  pr oj ec t  in t he l oc al  a nd r e giona l e nvir onm ent  ( e.g.
wi th de ve l opme nt a l or gani s at i ons l i ke GTZ, s t a te  a ut hor it i e s  of  Gha na  and so on). I n our  pr oj e ct  i t c ould be 
r e al i s e d by es t a bl i s hing t wo CI M- e xper t s , whi ch c oul d be a c qui r e d i n the  c our s e  of  t he  proj e ct  a ddi t i ona l l y.

Through t he  ins t al l a t ion of t he  ne w sa ni ta r y equi pme nt , i n t he  c our s e  of  c ont i nue d s c rut i ni es  a nd a s  a
r e sul t  of  a n M Sc  the s i s s t udy knowl e dge  on t he  a c c ept a bil i t y by t he  l oca l  popul at i on wa s  obt a i ne d. M a ny
i nvol ve d i n the  col l e ct i on, tr a ns por t a ti on a nd us e  of hum an wa st e s  s howed a n i ni t ia l  r es e r va t i on. W i th
e xpl i c a ti on, e duca t i on, c r ea t i on of  te a m  s pi r it  a nd i n the  c our s e of  ti m e  obj e c ti ons  a l ong wi th pr ec onc e pt i ons
c oul d be ove rc om e. The pr i ma r y at t i t ude  t owa r ds  t he  ha ndli ng is  di ff e r e nt  f or  e a ch qual i t y of  was t e . W hi le 
f or ur i ne  t he c ol l e ct i on t o t he  a ppl i c at i on on t he  f i el d wa s  e as i l y i m pl em e nt ed, the  r eus e  of  gr ey wa te r  and
c ompos t ing of s e pt i c t a nk s l udge  and s cum  f rom  t he  c a fe t e ri a ’  s  f a t  se pa r at or  wa s  mor e  di f f i cul t . The 
i ntr oduct i on of  al l  nut r i e nt  a nd wa t er  c yc l e s  ha s  in a l l c a s es  bee n m uc h e as i e r  whe n t he  wor ker s  whe r e  not 
l e ft  a l one  wit h the i r  ne w ta s k, but  ha nds on support e d by t hei r  supe r ior s . A ques t i onna i re  s urve y in t he
ne ar by vi l l a ge s  re ve a le d t ha t  m os t  of t he f a r m e r s a r e  i nt e re s t ed i n r e c e ivi ng hum a n ur ine  der i ve d f e r ti l i s er  on
t hei r  f ie l d and wi l l i ng t o pa y for  t he  s er vi c e.

Transfer of approach and methodology
What can be applied from the lessons learned and the approaches, methods and technologies developed so
far?

The i nt egr a t ion of  a r chi t e ct ur e , t own pl anni ng, c ycl e  m ana ge me nt  a nd the  t ec hnologi e s a nd de vic e s 
i nvol ve d a s  done  i n t he  VVU- pr oje c t  is  s om e t hing e ss e nt ia l  f or  t he  e s ta bl i shm e nt of  hum a n s e t tl e m e nt s ,
i ncl udi ng c a mpus es  of  uni ver s i t ie s  gene r a ll y, and ea s y to pa ss - on. That ́ s  why t hr e e  Af r i ca n uni ve r si t i e s
wa nt  t o a ppl y t his  a ppr oa c h i n the  nea r  fut ur e.

The e nc om pa s si ng qua l it y m ana ge me nt , a s  put  i nt o pra c t i ce  a t  VVU, i s  cr uc i al  f or t he  l ong- t e r m
e c ol ogi ca l  f unc t ioni ng of  se t t l em e nt s a nd c a m pus e s , t oo. Li ke a t  VVU, i m pl em e nt at i on of  re s pons i bl e na t ive 
pe rs ons  a t  a ll  t he  va ri ous  l e ve ls  i n t he  or ga ni s a t ion or hi e ra r c hy, t ra i ni ng a nd e duca t i on, s uppor t f r om out si de 
i n t he  be gi nni ng a nd the  m ea s ur es  f or ga ini ng t he  ac c e pta nc e  i ns ide  a nd outs i de , wi l l be  ve r y he l pful  a nd
r e la t i vel y c he a p a nd ea s y to c a rr y out . It  i s  ve r y r e c omm e ndabl e  t o use  a ppr oa c he s  i n ga ini ng he a r t a nd s pi r it 
of  a l l  st a ke hol der s , li  ke  wi t h the  r et r e at  a t  VVU, na m e ly Pr es e nc ing /  U- proc e s s f r om M I T ( Sc ha r m e r 2007) ,
Ci rc l e , W orl dc a fe , Appr e ci a t i ve  I nqui r y e t c .

The a ppli c a t ion of  ur ine  a nd gr eywa t er  i n a grof or es t r y a nd l a ndsc a pi ng pr ove d to be r e l at i ve ly s i mpl e ,
i ncr e a s ing s el f - suf f i ci e nc y, e ven f unc t i oni ng unde r t he  ba d na t ura l  c ondi t ions  at  VVU a nd i m provi ng t hose .
The r a nge  of  e xper i e nce  a t  VVU in t e rm s  of  m a na gi ng c ol le c t i on, st e r i li  s a t ion, st or a ge  a nd a ppl i c a ti on of 
e c ol ogi ca l  s ani t at i on pr oduc t s , t oge the r  wi t h l e s s ons  l ea r ne d i n t he  fe r t i li  s a t ion of a  wi de  ra nge  of  c rops  wi t h
t his  pr oduc t s s houl d be  e a sy t o t r a nsm i t  t o s im i l a r pr oje c t s  e l s ewhe r e.

Summary
The uni que  a ppr oac h i n t he  e c ol ogi c a l de ve l opme nt  of  Va ll e y Vi e w Uni ver s i t y i n Ac c r a , Ghana , is  t hat  of  a n
e ncom pa ss i ng e c ologi c a l c once pt  whe r e t e c hnol ogi c a l  a nd ot he r m e a sur e s  a r e  em be dde d. Ec ol ogi c a l c yc le s 
c a n be  es t a bli s hed i n s uc h a  f r am e work s uc c e ss f ul ly. For  t ropi c al  a r ea s  t he  us e of  gr e y wa t e r a nd ur i ne
pr ove d as  be ing si m pl e a nd ve r y he l pful . The  long- te r m  de ve l opm e nt  of  t he  ca m pus a nd t he  l ong-t e r m 
s ucc e s s  of  t he  t ec hnologi c al  m e as ur e s a r e e ns ur e d by a n e nc ompa s si ng qua l i ty m a na ge m ent . Thi s  a ppr oa c h
ha s pr ove d t o be  s uc c es s f ul t o a l a r ge  e xt e nt . The re  i s  a  good per s pe ct i ve  t o use  t his  a ppr oa ch f or ot her 
e c ol ogi ca l  deve l opm e nta l  a re a s  in t own a nd r e gi ona l pl a nni ng, e ven f or c i t y qua rt e r s  i n m e ga c i t ie s .
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