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S-­‐COSM	
  Research	
  ObjecQves	
  	
  

1.   EvaluaQon	
  of	
  aUtudes	
  and	
  behaviors	
  	
  
2.  Develop	
  Diagnos-c	
  Decision	
  support	
  to	
  guide	
  

BMP	
  implementa-on	
  
3.  Increase	
  community	
  awareness	
  and	
  

behaviors	
  towards	
  water	
  quality	
  



Snapshot	
  of	
  Larger	
  Project	
  



Diagnos-c	
  Decision	
  Support	
  System	
  

Source:	
  Wang	
  et	
  al.	
  2014.	
  Comparisons	
  of	
  BMP	
  Selec=on	
  Between	
  Urban	
  and	
  Suburban	
  Watersheds	
  
using	
  a	
  Diagnos=c	
  Decision	
  Support	
  System.	
  (Poster	
  displayed	
  during	
  poster	
  session	
  at	
  the	
  U.S.	
  EPA	
  
NCER	
  Kickoff	
  Workshop	
  on	
  Jan.	
  20,	
  2015).	
  



Slide	
  courtesy	
  of	
  Dr.	
  Paul	
  Leisnham	
  



Loca-on	
  map	
  of	
  the	
  proposed	
  study	
  watersheds	
  and	
  
Chesapeake	
  Bay	
  



Pollu-on	
  Es-mates	
  
Wa`s	
  Branch	
   Wilde	
  Lake	
  

Nitrogen	
  Load	
  (lbs/mi2/
year)	
  
	
  

5,400	
   5,300	
  

Phosphorus	
  Load	
  (lbs/mi2/
year)	
  

730	
   360	
  

TSS	
  Load	
  (tons/mi2/year)	
   93	
   210	
  



Physical	
  Characteris-cs	
  
WaVs	
  Branch 	
  	
  

•  3.8	
  mi2	
  	
  
•  70%	
  Residen-al	
  
•  29%	
  Impervious	
  Surfaces	
  

Wilde	
  Lake	
  
•  1.9	
  mi2	
  	
  
•  64%	
  Residen-al	
  
•  32%	
  Impervious	
  Surfaces	
  



Demographics	
  
Wa`s	
  Branch	
   Wilde	
  Lake	
  

Popula-on	
  Density	
  (mi2)	
  
	
  

7,553	
   4,309	
  

Predominant	
  Ethnicity	
   95.2%	
  (African	
  
American)	
  

67%	
  (White)	
  

Median	
  Household	
  Income	
  
($1999)	
  

$45,071	
   $70,691	
  

Center	
  for	
  Watershed	
  Protec-on	
  2005,	
  U.S.	
  Census,	
  AWRP	
  2009	
  



Stormwater	
  Educa-on	
  and	
  Management	
  
Structure	
  

WaVs	
  Branch 	
  	
  
•  Educa&on	
  &	
  Outreach:	
  

Anacos-a	
  Watershed	
  
Society’s	
  Watershed	
  
Stewards	
  Academy	
  (in	
  
addi-on,	
  also	
  started	
  a	
  faith-­‐
based	
  wsa);	
  1	
  full-­‐-me	
  staff,	
  
most	
  recently	
  also	
  +	
  an	
  intern	
  

•  Stormwater	
  Rebates	
  &	
  Fees:	
  
Washington,	
  D.C.	
  District	
  of	
  
the	
  Environment	
  &	
  Maryland	
  
Prince	
  George’s	
  County	
  

Wilde	
  Lake	
  
•  Educa&on	
  &	
  Outreach:	
  

Howard	
  County	
  Watershed	
  
Stewards	
  Academy,	
  all-­‐
volunteer	
  

•  Stormwater	
  Rebates	
  &	
  
Fees:	
  Stormwater	
  Rebates	
  
&	
  Fees:	
  Howard	
  County	
  	
  



S-­‐COSM	
  Objec-ve	
  1:	
  	
  
Methods	
  to	
  Iden-fy	
  Stakeholder	
  

Altudes	
  &	
  Behaviors	
  	
  
1)  Interviews	
  of	
  key	
  stakeholders	
  
2)  Photovoice	
  
3)  Watershed	
  AUtude	
  and	
  Behavior	
  Survey	
  
4)  Related-­‐Added	
  dimension-­‐coordinate	
  with	
  

AWS	
  Watershed	
  Steward	
  Academy	
  





S-­‐COSM	
  	
  Photovoice	
  
•  18-­‐27	
  photos	
  
•  Select	
  10	
  photos	
  to	
  describe	
  

–  Does	
  the	
  photo	
  represent	
  where	
  you	
  live,	
  play,	
  go	
  to	
  
school,	
  or	
  something	
  else?	
  

–  What	
  is	
  happening	
  in	
  this	
  photo?	
  
–  Why	
  did	
  you	
  take	
  a	
  photo	
  of	
  this?	
  
–  What	
  is	
  this	
  photo	
  telling	
  us?	
  
–  Select	
  the	
  “thumbs	
  up”	
  or	
  “thumbs	
  down”	
  to	
  show	
  if	
  you	
  
have	
  a	
  posi-ve	
  or	
  nega-ve	
  associa=on	
  with	
  this	
  photo	
  

•  Qualita-ve	
  and	
  Quan-ta-ve	
  Analysis	
  	
  
–  Coding	
  of	
  visual	
  and	
  textual	
  elements	
  

Slide	
  courtesy	
  of	
  graduate	
  student	
  Amina	
  Mohamed	
  



S-­‐COSM	
  Photovoice	
  Method	
  
•  Preview	
  

–  Review	
  photographs	
  and	
  textual	
  accompaniment	
  
–  Par-cipant’s	
  intent	
  and	
  perspec-ve	
  

•  Review	
  
–  Photographs	
  and	
  textual	
  accompaniment	
  
–  Researcher	
  perspec-ve:	
  connec-ons,	
  interpreta-ons,	
  meanings	
  	
  
–  Code	
  informa-on	
  for	
  visual	
  elements	
  and	
  textual	
  characteris-cs	
  
–  Notes	
  	
  

•  Cross-­‐Photo	
  Comparison	
  
–  Comparing	
  photographs	
  and	
  text	
  

•  Par-cipant’s	
  original	
  intent	
  and	
  perspec-ve	
  
•  Researcher	
  perspec-ve	
  

–  Themes	
  and	
  trends	
  as	
  a	
  whole	
  	
  
–  Notes	
  
–  Analyzing	
  quan-fied	
  visual	
  elements	
  and	
  textual	
  characteris-cs	
  

•  Theorizing	
  	
  
–  Drawing	
  conclusions	
  within	
  each	
  watershed	
  and	
  as	
  a	
  whole	
  	
  

•  Photographs	
  and	
  textual	
  accompaniment	
  
•  Quan-fied	
  visual	
  elements	
  and	
  texts	
  

(Oliffe	
  et	
  al.	
  2008),	
  (Plunke`	
  2013,	
  160)	
  	
  Slide	
  courtesy	
  of	
  graduate	
  student	
  Amina	
  Mohamed	
  



Focus	
  Areas	
  

WaVs	
  Branch	
  

•  N	
  =	
  221	
  photographs	
  

•  Background	
  
–  3.8	
  mi2	
  	
  
–  70%	
  Residen-al	
  
–  29%	
  Impervious	
  Surfaces	
  

	
  

Wilde	
  Lake	
  

•  N	
  =	
  247	
  photographs	
  

•  Background	
  
–  1.9	
  mi2	
  	
  
–  64%	
  Residen-al	
  	
  
–  32	
  %	
  Impervious	
  Surfaces	
  



Stormwater	
  Infrastructure	
  Regula-ons,	
  
Preven-ve	
  Measures	
  and	
  Best	
  Management	
  

Prac-ces	
  (BMPs):	
  Wa`s	
  Branch	
  

“This shows a sponge blocking the front 
of the sewer.” 

“This shows trash and other waste build up 
inside a water sewer. With  the build up 
no water is going to be able to get 
through causing floods. I took this to tell 
the people if we do not act now 
something drastic will happen to our 
ecosystem in the near future.” 



Stormwater	
  Infrastructure	
  Regula-ons,	
  
Preven-ve	
  Measures	
  and	
  Best	
  Management	
  

Prac-ces	
  (BMPs):	
  Wilde	
  Lake	
  

“A long orange 
plastic netting is 
obstructing the view 
near a woodland 
path.”  
 
“Least Favorite- This 
netting has been 
standing for four 
years, serving no 
visible purpose and 
disrupting and 
endangering the 
environment.” 



Findings	
  

WaVs	
  Branch	
  
•  N	
  =	
  221	
  photographs	
  

•  Altudes	
  associated	
  to	
  photos:	
  
–  Thumbs	
  Up:	
  29.9%	
  
–  Thumbs	
  Down:	
  17.6%	
  
–  Blank:	
  52%	
  
–  Up/down:	
  0.5%	
  

•  	
  	
  Loca-ons	
  
–  School:	
  12%	
  
–  Live:	
  23%	
  
–  Other:	
  12%	
  
–  Blank:	
  53%	
  

Wilde	
  Lake	
  
•  N	
  =	
  247	
  photographs	
  

•  Altudes	
  associated	
  to	
  photos:	
  
–  Thumbs	
  Up:	
  46.6%	
  
–  Thumbs	
  Down:	
  21.5%	
  
–  Blank:	
  32%	
  

	
  
–  Loca-ons:	
  

•  School:	
  3%	
  
•  Live:	
  22%	
  
•  Other:	
  16%	
  
•  Blank:	
  59%	
  

Slide	
  courtesy	
  of	
  graduate	
  student	
  Amina	
  Mohamed	
  



Findings:	
  Differences	
  
WaVs	
  Branch	
  

•  Greater	
  number	
  of	
  images:	
  
–  Impervious	
  surfaces	
  
–  Residen-al	
  buildings	
  
–  Manholes,	
  stormwater	
  sewer	
  

inlets,	
  etc.	
  	
  
•  Iden-fied	
  “people”	
  and	
  

“community”	
  
–  Responsible	
  for	
  current	
  state	
  

•  Altudes	
  of	
  community	
  
–  apathy	
  

•  More	
  adamant	
  for	
  need	
  to	
  
clean	
  up	
  

Wilde	
  Lake	
  

•  Greater	
  number	
  of	
  images:	
  
–  Lake	
  
–  Woods	
  
–  Concrete	
  channels,	
  

stormwater	
  sewer	
  outlets	
  

•  Woods	
  
–  Pleasant	
  aesthe-c	
  quality	
  
–  Sense	
  that	
  individuals	
  could	
  

navigate	
  larger	
  area,	
  diversity	
  
of	
  paths	
  

Slide	
  courtesy	
  of	
  graduate	
  student	
  Amina	
  Mohamed	
  



Student	
  AssociaQons	
  to	
  	
  
Self-­‐Selected	
  Photographs	
  



Wa`s	
  Branch,	
  Example	
  of	
  a	
  Posi-ve	
  Associa-on	
  



Wa`s	
  Branch,	
  Example	
  of	
  Nega-ve	
  Associa-on	
  



Wilde	
  Lake,	
  Example	
  of	
  a	
  Posi-ve	
  Associa-on	
  



Wilde	
  Lake,	
  Example	
  of	
  Nega-ve	
  Associa-on	
  



Comparison	
  of	
  NarraQve	
  	
  
Content	
  Analysis	
  



Resident	
  Survey	
  	
  
(N=252+;	
  ini-al	
  findings)	
  

•  Mailout	
  and	
  door-­‐to-­‐door	
  (door	
  to	
  door	
  much	
  
more	
  effec-ve)	
  

•  Behavior	
  	
  
•  Altudes	
  
•  Knowledge	
  
•  Barriers	
  and	
  Incen-ves	
  iden-fied	
  from	
  semi-­‐
structured	
  interviews	
  
–  Stakeholders-­‐complexity,	
  issue	
  
–  Lack	
  of	
  awareness	
  about	
  rebates	
  
– Aesthe-cs	
  

	
  



Assump-ons	
  

•  The	
  reasons	
  for	
  limited	
  stormwater	
  bmp	
  
implementa-on	
  are	
  either	
  financial	
  
(expensive),	
  technical	
  (too	
  much	
  trouble/
complex),	
  aesthe-c	
  (considered	
  ugly),	
  or	
  a	
  
combina-on	
  of	
  the	
  above.	
  



Previous	
  Research	
  

•  Environmental	
  altudes	
  seem	
  to	
  play	
  a	
  factor	
  
in	
  stormwater	
  BMP	
  adop-on	
  (Ando	
  and	
  
Freitas	
  2011).	
  	
  

•  Loca-onal	
  factors:	
  Rain	
  barrel	
  distribu-on	
  
sites	
  also	
  seem	
  to	
  be	
  a	
  factor	
  in	
  rain	
  barrel	
  
implementa-on	
  were	
  adopted.	
  However,	
  local	
  
flooding	
  did	
  not	
  seem	
  to	
  be	
  a	
  factor	
  (Ando	
  
and	
  Freitas	
  2011).	
  	
  



S-­‐COSM	
  Diagnos-c	
  Decision	
  Support	
  
System	
  re:	
  distributed	
  BMP	
  

recommenda-ons	
  by	
  Watershed	
  
WaVs	
  Branch.	
  The	
  DDSS	
  distributed	
  BMP	
  modeling	
  
found	
  that	
  naQve	
  landscaping	
  and	
  green	
  roofs	
  are	
  
found	
  to	
  be	
  the	
  most	
  useful,	
  with	
  rain	
  barrels	
  and	
  
pervious	
  pavement	
  but	
  not	
  rain	
  gardens	
  as	
  much.	
  	
  
	
  
Wilde	
  Lake.	
  NaQve	
  landscaping	
  and	
  rain	
  barrels	
  
are	
  the	
  most	
  useful.	
  Rain	
  gardens	
  are	
  also	
  useful	
  
(but	
  not	
  the	
  most	
  useful).	
  

Source:	
  Wang	
  et	
  al.	
  2014.	
  Comparisons	
  of	
  BMP	
  Selec=on	
  Between	
  Urban	
  and	
  Suburban	
  Watersheds	
  
using	
  a	
  Diagnos=c	
  Decision	
  Support	
  System.	
  (Poster	
  displayed	
  during	
  poster	
  session	
  at	
  the	
  U.S.	
  EPA	
  
NCER	
  Kickoff	
  Workshop	
  on	
  Jan.	
  20,	
  2015).	
  



Awareness	
  of	
  Local	
  Stormwater	
  	
  
BMP	
  Rebates	
  Programs	
  



Stormwater	
  BMP	
  PercepQon-­‐	
  
WaVs	
  Branch	
  



Stormwater	
  BMP	
  PercepQon-­‐	
  
Wilde	
  Lake	
  



Rainbarrels/Cisterns	
  as	
  a	
  BMP:	
  	
  
ComparaQve	
  PercepQons	
  



Rain	
  Gardens	
  as	
  a	
  BMP:	
  	
  
ComparaQve	
  PercepQons	
  



Downspout	
  DisconnecQon	
  as	
  a	
  BMP:	
  	
  
ComparaQve	
  PercepQons	
  



Percent	
  of	
  BMPs	
  Installed	
  by	
  
Watershed	
  



Barriers	
  to	
  residen-al	
  BMP	
  
implementa-on	
  

•  Some	
  of	
  the	
  biggest	
  challenges	
  appears	
  to	
  be	
  
lack	
  of	
  familiarity	
  with	
  different	
  types	
  of	
  
BMPs,	
  lack	
  of	
  awareness	
  for	
  the	
  voluntary	
  
BMPs	
  rebate	
  programs,	
  and	
  issues	
  with	
  
aesthe-cs.	
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