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Sustainability	
  

•  Sustainable	
  development	
  is-­‐	
  
“development	
  that	
  meets	
  the	
  needs	
  of	
  the	
  
present	
  without	
  compromising	
  the	
  ability	
  of	
  
future	
  genera6ons	
  to	
  meet	
  their	
  own	
  needs.”	
  



The	
  Defini/on	
  of	
  Sustainability	
  
Industrial-­‐age	
  view	
  of	
  sustainability	
  

Environ-­‐
ment	
  

economy	
  

Society	
  

“The	
  business	
  of	
  business	
  is	
  
business”	
  	
  	
  
Milton	
  Friedman	
  

“The	
  economy,	
  stupid”	
  	
  
James	
  Carville	
  



Industrial-­‐age	
  view	
  of	
  sustainability	
  
	
  
“What	
  is	
  the	
  business	
  case	
  for	
  your	
  sustainability	
  
program?”	
  



Env.	
  

The	
  Defini/on	
  of	
  Sustainability	
  
Holis?c	
  view	
  of	
  sustainability	
  

Environment	
  

Society	
  
Economy	
  

Society	
  

“In	
  nature	
  nothing	
  exists	
  
alone.”	
  	
  
-­‐-­‐Rachel	
  Carson,	
  Silent	
  Spring	
  
	
  



The	
  Defini/on	
  of	
  Sustainability	
  
Holis?c	
  view	
  of	
  sustainability	
  

Environment	
  

Society	
  

Another	
  way	
  to	
  put	
  this	
  is;	
  

	
  
“What	
  is	
  the	
  sustainability	
  case	
  for	
  your	
  business?”	
  



The	
  Defini/on	
  of	
  Sustainability	
  

Environment	
  

Society	
  

Economy	
  

E 

V 

B 

S 

A	
  familiar	
  view	
  of	
  sustainability…..	
  

E = Equitable 
B = Bearable 
V = Viable 
 
S = Sustainable 



	
  

	
  

	
  

B 

	
  

E 

	
  

V 
	
   	
  

Social 

Economic Environmental 

Equitable  E = So + Ec  
Bearable  B = So + En 
Viable  V = En + Ec 
 
Sustainable  S = E + B + V 

The	
  Defini/on	
  of	
  Sustainability	
  	
  

•  A	
  fractal	
  view	
  of	
  sustainability…..	
  



“In	
  every	
  walk	
  with	
  
nature	
  one	
  receives	
  far	
  
more	
  than	
  he	
  seeks”	
  

-­‐-­‐John	
  Muir	
  



Sustainable	
  Project	
  Overview	
  

•  Outline….	
  



Infrastructure	
  Project	
  Planning	
  

§ Planned	
  maintenance	
  
§ Rehabilita/on	
  

§ New	
  construc/on	
  
§ Regulatory	
  changes	
  
§ Expanded	
  service	
  

Project	
  

Planned	
  Unplanned	
  

§ Response to complaints 
§ System failures 
§ Deferred maintenance 
§ Accidents/emergencies 



Defining	
  Projects	
  

Nobody	
  plans	
  to	
  fail,	
  
but	
  many	
  of	
  us	
  oHen	
  

fail	
  to	
  plan.	
  



Impact	
  of	
  Unplanned	
  Projects	
  

•  Distrac/on	
  from	
  rou/ne	
  ac/vi/es	
  
•  More	
  expensive	
  to	
  execute	
  
•  Increases	
  worker	
  and	
  public	
  exposure	
  	
  
•  Reduces	
  quality	
  of	
  work	
  
•  OTen	
  results	
  in	
  patch	
  work	
  of	
  repairs	
  
•  Difficult	
  to	
  plan	
  future	
  repairs	
  
•  Increases	
  cost	
  
•  Compliance	
  issues	
  



Environment 

Unplanned	
  Projects	
  	
  
NOT	
  Sustainable	
  

Social 

Economic 



Environment 

Unplanned	
  Projects	
  are	
  NOT	
  
typically	
  Sustainable	
  

Social 
-­‐ Worker	
  exposure	
  
-­‐ Public	
  inconvenience	
  
-­‐ Public	
  exposure	
  
-­‐ Lower	
  quality	
  of	
  work	
  

-­‐ Less	
  /me	
  to	
  minimize	
  impact	
  
-­‐ May	
  not	
  be	
  able	
  to	
  choose	
  best	
  
components/materials	
  
-­‐ Releases	
  to	
  environment	
  (sewage)	
  
-­‐ Loss	
  of	
  resources	
  (water)	
  

Economic 
-­‐ Typically	
  costs	
  more	
  
-­‐ Likely	
  has	
  short	
  life	
  
-­‐ Needs	
  more	
  freq	
  repairs	
  
-­‐ Pay	
  premium	
  for	
  labor	
  



How	
  can	
  we	
  plan	
  successful	
  projects?	
  

•  Understand	
  	
  
–  Project	
  requirements	
  and	
  objec/ves	
  
–  Exis/ng	
  systems	
  and	
  equipment	
  
–  Design	
  limita/ons	
  
–  Stakeholder	
  interests	
  

•  Execute	
  
–  Ask	
  “is	
  this	
  the	
  right	
  project?”	
  
–  Ask	
  “how	
  do	
  we	
  do	
  the	
  project	
  right?”	
  

Eng	
  101	
  

Project	
  Execu/on	
  



Project	
  Execu/on	
  

•  Effec/ve	
  projects	
  
§  The	
  type	
  of	
  project	
  we	
  select	
  
§  WHAT	
  we	
  do	
  (i.e,.	
  Doing	
  the	
  RIGHT	
  project)	
  

•  Efficient	
  projects	
  
§  The	
  way	
  we	
  execute	
  a	
  project	
  
§  HOW	
  we	
  do	
  it	
  (i.e.,	
  Doing	
  the	
  project	
  RIGHT)	
  

The	
  focus	
  of	
  this	
  
presenta/on	
  

Project	
  evalua/on	
  
systems	
  like	
  LEED,	
  ISI,	
  

CEEQUAL,	
  Invest	
  



Project	
  Execu/on	
  

How	
  we	
  DO	
  it	
  

W
ha

t	
  w
e	
  
DO

	
  

RpR	
  RpW	
  

WpR	
  WpW	
  

Wp_	
  

Rp_	
  

_pW	
   _pR	
  

Eff
ec
:v

e	
  

Efficient	
  



Sustainable	
  Projects	
  

•  Want	
  to	
  make	
  sure	
  it	
  is	
  the	
  RIGHT	
  project	
  
•  How?	
  
•  Who	
  will	
  be	
  the	
  judge?	
  
•  What	
  will	
  maber?	
  
•  What	
  will	
  maber	
  most?	
  
•  How	
  will	
  we	
  measure	
  and	
  compare?	
  



Sustainable	
  Projects	
  
•  Starts	
  with	
  understanding	
  the	
  	
  

– Project	
  Purpose	
  and	
  	
  
– 3	
  responsibili/es	
  of	
  sustainability	
  



Understanding	
  the	
  Responsibili/es	
  

B	
   E	
  

V	
  Conserving resources 
Complying with regulations 
Improving the environment 
Long term thinking 
 

Communication and engagement 
Improving peoples lives 
Long term thinking 
 

Capital costs 
Operating costs 
Jobs  
Indirect costs 



Evalua/ng	
  Sustainable	
  Projects	
  

B	
   E	
  

V	
  

1.  Purpose of the project 
2.  ID aspects and impacts 
3.  Identify the options 
4.  Develop criteria 
5.  Rate and compare options 
 
 
 



Purpose,	
  Aspects	
  and	
  Impacts	
  

B	
   E	
  

V	
  

•  Why is projected needed? 
•  Pump station 
•  Force main 
•  I/I  

•  What aspects? 
•  Potential impacts? 
 
 
 



Developing	
  the	
  Criteria	
  

B	
   E	
  

V	
  

En1 = regulatory 
En2 = resources 
En3 = permanence  

So1 = community support 
So2 = social benefit 
So3 = permanence  

Ec1 = capital 
Ec2 = operating cost 
Ec3 = indirect costs 



Social	
  Well-­‐Being	
  Criteria	
  

So1 = community support 
So2 = social benefit 
So3 = permanence  

Social	
  

code	
   Title	
   Descrip:on	
  

So1	
   Community	
  Support	
  
To	
  what	
  extent	
  will	
  the	
  community	
  
support	
  this	
  project?	
  

So2	
   Community	
  Benefit	
  
To	
  what	
  extent	
  will	
  the	
  community	
  
benefit	
  from	
  this	
  project?	
  

So3	
  
Permanence	
  of	
  Social	
  
Benefit	
  

How	
  long	
  will	
  the	
  community	
  
realize	
  the	
  social	
  benefits	
  of	
  this	
  
project?	
  



Environmental	
  Criteria	
  

So1 = community support 
So2 = social benefit 
So3 = permanence  

Environmental	
  	
  

code	
   Title	
   Descrip6on	
  

En1	
   Regulatory	
  Aspects	
  
What	
  are	
  the	
  regulatory	
  
impacts	
  of	
  this	
  op/on?	
  

En2	
   Resource	
  Impact	
  
How	
  will	
  this	
  project	
  impact	
  
natural	
  resources?	
  

En3	
   Permanence	
  	
  
How	
  long	
  will	
  the	
  
environmental	
  benefits	
  of	
  this	
  
project	
  be	
  realized?	
  



Economic	
  Criteria	
  

So1 = community support 
So2 = social benefit 
So3 = permanence  

Economic	
  

code	
   Title	
   Descrip6on	
  

Ec1	
   Capital	
  Costs	
  
To	
  what	
  extent	
  will	
  this	
  project	
  
impact	
  Capital	
  costs	
  vs	
  the	
  
minimum	
  required	
  op/on?	
  

Ec2	
   Opera/ng	
  Costs	
  
To	
  what	
  extent	
  will	
  this	
  project	
  
impact	
  Opera/ng	
  Costs	
  vs	
  the	
  
minimum	
  required	
  op/on?	
  

Ec3	
   Indirect	
  costs	
  
How	
  significant	
  might	
  the	
  indirect	
  
savings	
  be	
  if	
  this	
  project	
  is	
  executed	
  



	
  
Built	
  to	
  Last	
  

How	
  Prac/cal	
  Sustainability	
  	
  
Concepts	
  Influenced	
  the	
  	
  

Design,	
  Construc/on,	
  and	
  Opera/on	
  of	
  a	
  	
  
Large	
  Scale	
  Wastewater	
  Pumping	
  Sta/on	
  

	
  
Presented	
  by:	
  Jim	
  Barsan/	
  

Assistant	
  Director	
  of	
  Water	
  and	
  Wastewater	
  -­‐	
  Engineering	
  
Framingham	
  Department	
  of	
  	
  

Public	
  Works	
  

Slide Courtesy of Town of Framingham – Jim Barsanti 



Town	
  of	
  Framingham	
  	
  
Capital	
  Improvement	
  Program	
  -­‐	
  	
  Background	
  

•  MADEP	
  Consent	
  Agreement	
  &	
  MWRA	
  Seblement	
  Agreement	
  
•  Reduce	
  SSOs	
  –	
  Undersized	
  sewers,	
  hydraulic	
  restric/ons	
  
•  Reduce	
  H2S	
  loadings	
  –	
  Odor	
  issues,	
  corrosion,	
  breaks	
  

•  Historically	
  Poor	
  Master	
  Planning	
  -­‐	
  Address	
  piece-­‐meal	
  development	
  of	
  
system	
  

•  East	
  Framingham	
  Sewer	
  Improvements	
  Project:	
  	
  Reconfigure	
  collec/on	
  
system	
  
•  Net	
  reduc/on	
  in	
  number	
  of	
  pump	
  sta/ons	
  
•  Net	
  reduc/on	
  in	
  length	
  of	
  force	
  main	
  
•  New	
  deep	
  gravity	
  interceptor	
  system	
  
•  Upgrades	
  of	
  water,	
  stormwater,	
  communica/ons,	
  gas	
  u/li/es	
  

	
  

Slide Courtesy of Town of Framingham – Jim Barsanti 

Project Purpose 



East	
  Framingham	
  Sewer	
  Improvements	
  Project	
  -­‐	
  
Reconfiguring	
  the	
  System	
  

Slide Courtesy of Town of Framingham – Jim Barsanti 



Iden/fy	
  the	
  Aspects	
  and	
  Impacts	
  

1.  Numerous pump stations 
2.  Impact on public during construction  
3.  Proximity to High School 
4.  Antiquated piping 
5.  Odor issues from existing system 
6.  History of neighborhood  
7.  Need to involve public and get approvals   
 
 
 



Preconstruc/on	
  Issues	
  Require	
  Sustainable	
  Solu/ons!	
  

•  Multiple Meetings with Town Boards and 
Committees 

•  Educating the Public – Use and Operation 

•  Resident Concerns – Noise, Odor, Activity 

•  School Department Concerns – Proximity to 
High School 

•  Aesthetics – Architecture  and Buffers 

•  Permitting – Conservation, DEP and FEMA 

Slide Courtesy of Town of Framingham – Jim Barsanti 



Saxonville	
  Village	
  Architecture	
  

Slide Courtesy of Town of Framingham – Jim Barsanti 



Exis/ng	
  Watson	
  Place	
  Pump	
  Sta/on	
  	
  
	
  1960s	
  Vintage	
  Construc/on	
  

Slide Courtesy of Town of Framingham – Jim Barsanti 



Iden/fy	
  the	
  Op/ons	
  
Op/on	
  No	
   Op/on	
  Name	
   Descrip/on	
   Advantages	
   Challenges	
  

1	
   Do	
  Nothing	
  
Use	
  exis/ng	
  PS	
  and	
  deal	
  with	
  
regulatory	
  issues,	
  neighbor	
  
complaints,	
  and	
  poten/al	
  law	
  
suits	
  

no	
  capital	
  investment,	
  no	
  planning	
  
required	
  

reac/ve	
  maintenance,	
  poten/al	
  for	
  
significant	
  legal	
  expenses,	
  likely	
  
resul/ng	
  in	
  OT,	
  and	
  deferred	
  
maintenance	
  

2	
   Upgrade	
  Exis/ng	
  Pump	
  Sta/ons	
  
Upgrade	
  the	
  exis/ng	
  PS	
  to	
  
modernize	
  pumps,	
  controls,	
  
and	
  equipment	
  

doesn't	
  require	
  major	
  capital	
  
investment,	
  allows	
  town	
  to	
  meet	
  
minimum	
  regulatory	
  requirements	
  

difficult	
  to	
  execute	
  upgrades	
  while	
  
keeping	
  the	
  PS	
  running	
  

3	
   Build	
  New	
  PS	
  

Build	
  a	
  new	
  PS	
  (similar	
  to	
  old	
  
one)	
  on	
  nearby	
  lot,	
  but	
  keep	
  
it	
  to	
  the	
  minimum	
  features	
  
and	
  eliminate	
  other	
  PS	
  

Eliminates	
  a	
  pump	
  sta/on,	
  results	
  
in	
  significant	
  reliable	
  upgrade	
  

Requires	
  deep	
  cuts,	
  and	
  the	
  
construc/on	
  of	
  a	
  wet	
  well,	
  
architecture	
  does	
  not	
  fit	
  the	
  
surroundings,	
  likely	
  to	
  get	
  
complaints	
  

4	
   Build	
  New	
  PS	
  with	
  community	
  
mee/ng	
  room	
  	
  

same	
  as	
  3	
  

same	
  as	
  3,	
  provides	
  storage	
  for	
  
DPW	
  vehicles	
  for	
  winter	
  events,	
  
provides	
  mee/ng	
  place,	
  matches	
  
the	
  local	
  architecture	
  

same	
  construc/on	
  challenges	
  as	
  
Op/on	
  3,	
  may	
  come	
  with	
  a	
  higher	
  
capital	
  cost	
  

	
  	
   	
  	
   	
  	
  

Note: Author’s interpretation of potential options prior to project selection. These options do not represent opinions 
expressed or presente by the Town of Framingham. 



Build	
  a	
  New	
  PS	
  using	
  old	
  plans?	
  

Slide Courtesy of Town of Framingham – Jim Barsanti 



Community	
  Minded	
  Architecture	
  
●  Natural, durable, 
long-life, 
maintenance-free 
building materials 
 
●  Regional building 
materials (Slate from 
Vermont, brick from 
Maine) 
 
●  Management of 
glare and natural 
light through roof 
canopies and 
overhangs 
 
●  High ceilings and 
windows to increase 
natural light 
 
●  Light colored 
membrane roof with 
high solar 
reflectance to reduce 
the ‘heat island 
effect’ 
 
●  Pull-through 
garage bays allow for 
natural ventilation 

Slide Courtesy of Town of Framingham – Jim Barsanti 



Site	
  Planning	
  is	
  Cri/cal!	
  •  Minimize	
  disturbance/
maintain	
  wooded	
  buffers	
  

•  Op:mize	
  vehicle	
  turning	
  
movements	
  to	
  limit	
  
pavement	
  area	
  

•  Reuse	
  of	
  Site	
  Containing	
  
Contaminated	
  Soils	
  

•  Stormwater	
  System	
  
consis:ng	
  of	
  subsurface	
  
infiltra:on	
  system	
  for	
  roof	
  
runoff	
  

•  Low	
  maintenance,	
  water	
  
efficient	
  plan:ngs	
  

•  Op:mize	
  placement	
  and	
  
circuitry	
  of	
  LED	
  exterior	
  
lights	
  

•  Dual-­‐generators	
  to	
  allow	
  
ramp-­‐up	
  based	
  on	
  actual	
  
demand	
  



Developing	
  the	
  Criteria	
  

B	
   E	
  

V	
  

En1 = regulatory 
En2 = resources 
En3 = permanence  

So1 = community support 
So2 = social benefit 
So3 = permanence  

Ec1 = capital 
Ec2 = operating cost 
Ec3 = indirect costs 



Social	
  Well-­‐Being	
  Criteria	
  

So1 = community support 
So2 = social benefit 
So3 = permanence  

Social	
  

code	
   Title	
   Descrip:on	
  

So1	
   Community	
  Support	
  
To	
  what	
  extent	
  will	
  the	
  community	
  
support	
  this	
  project?	
  

So2	
   Community	
  Benefit	
  
To	
  what	
  extent	
  will	
  the	
  community	
  
benefit	
  from	
  this	
  project?	
  

So3	
  
Permanence	
  of	
  Social	
  
Benefit	
  

How	
  long	
  will	
  the	
  community	
  
realize	
  the	
  social	
  benefits	
  of	
  this	
  
project?	
  



Environmental	
  Criteria	
  

So1 = community support 
So2 = social benefit 
So3 = permanence  

Environmental	
  	
  

code	
   Title	
   Descrip6on	
  

En1	
   Regulatory	
  Aspects	
  
What	
  are	
  the	
  regulatory	
  
impacts	
  of	
  this	
  op/on?	
  

En2	
   Resource	
  Impact	
  
How	
  will	
  this	
  project	
  impact	
  
natural	
  resources?	
  

En3	
   Permanence	
  	
  
How	
  long	
  will	
  the	
  
environmental	
  benefits	
  of	
  this	
  
project	
  be	
  realized?	
  



Economic	
  Criteria	
  

So1 = community support 
So2 = social benefit 
So3 = permanence  

Economic	
  

code	
   Title	
   Descrip6on	
  

Ec1	
   Capital	
  Costs	
  
To	
  what	
  extent	
  will	
  this	
  project	
  
impact	
  Capital	
  costs	
  vs	
  the	
  
minimum	
  required	
  op/on?	
  

Ec2	
   Opera/ng	
  Costs	
  
To	
  what	
  extent	
  will	
  this	
  project	
  
impact	
  Opera/ng	
  Costs	
  vs	
  the	
  
minimum	
  required	
  op/on?	
  

Ec3	
   Indirect	
  costs	
  
How	
  significant	
  might	
  the	
  indirect	
  
savings	
  be	
  if	
  this	
  project	
  is	
  executed	
  



Rate	
  Op/ons	
  

Sustainability	
  Factors	
   Project	
  Factors	
  

Environmental	
   Social	
   Economic	
   Opportunity	
   Feasibility	
  
Regulatory	
   Resource	
   Permanence	
   Support	
   Benefit	
   Permanence	
   Capital	
   Opera/ng	
   Indirect	
   Probability	
   Magnitude	
   Planning	
   Execu/on	
  

Op/o
n	
  No	
   Op/on	
  Name	
   En1	
   En2	
   En3	
   So1	
   So2	
   So3	
   Ec1	
   Ec2	
   Ec3	
   Op1	
   Op2	
   Fe1	
   Fe2	
  
min	
  Minimum	
  Score	
   1	
   1	
   1	
   1	
   1	
   1	
   1	
   1	
   1	
   1	
   1	
   1	
   1	
  
1	
   Do	
  Nothing	
   1	
   2	
   2	
   2	
   1	
   1	
   5	
   1	
   1	
   1	
   1	
   3	
   5	
  
2	
   Upgrade	
  Exis/ng	
  

Pump	
  Sta/ons	
  
3	
   2	
   3	
   3	
   3	
   3	
   3	
   3	
   3	
   3	
   3	
   2	
   2	
  

3	
   Build	
  New	
  PS	
   4	
   4	
   4	
   3	
   3	
   5	
   2	
   5	
   4	
   5	
   4	
   2	
   2	
  
4	
   Build	
  New	
  PS	
  with	
  

community	
  mee/ng	
  
room	
  	
  

4	
   4	
   4	
   4	
   5	
   5	
   1	
   5	
   5	
   5	
   5	
   2	
   2	
  

Max	
  Maximum	
  Score	
   5	
   5	
   5	
   5	
   5	
   5	
   5	
   5	
   5	
   5	
   5	
   5	
   5	
  



Simple	
  Comparison	
  of	
  Op/ons	
  

	
  S-­‐Score	
  =	
  sum(Ave	
  En	
  +	
  Ave	
  So	
  +	
  Ave	
  Ec)	
  x	
  Ave	
  OP	
  x	
  Ave	
  Fe	
  	
  

	
  Environmental	
  	
   	
  Social	
  	
   	
  Economic	
  	
  

	
  Raw	
  
Sustainability	
  

Score	
  	
  

Op/on	
  No	
  Op/on	
  Name	
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Fractal	
  Comparison	
  

B	
   E	
  

V	
  

En1 = regulatory 
En2 = resources 
En3 = permanence  

So1 = community support 
So2 = social benefit 
So3 = permanence  

Ec1 = capital 
Ec2 = operating cost 
Ec3 = indirect costs 

L-En = (En1+En2+En3)/3 



Fractal	
  Comparison	
  

Centroid(x) = (x1+x2+x3)/3 

So	
  x1,	
  y1	
  

So	
  x2,	
  y2	
   So	
  x3,	
  y3	
  

So	
  Cx,C	
  y	
  

Origin	
  

Origin	
  Origin	
  

As the responsibility decreases, 
the centroid stretches out the 
Lines for  

•  Bearable 
•  Equitable  
•  Viable 



Summary	
  

•  Important	
  to	
  understand	
  3	
  responsibili/es	
  
•  Develop	
  simple	
  criteria	
  that	
  fit	
  your	
  aspects	
  
and	
  impacts	
  

•  Spend	
  /me	
  vetng	
  the	
  criteria	
  prior	
  to	
  
evalua/on	
  

•  Qualita/ve	
  evalua/ons	
  of	
  subjec/ve	
  material	
  
are	
  never	
  perfect!	
  	
  



QUESTIONS?	
  



Contact	
  Informa/on	
  

Wayne	
  Bates,	
  PhD,	
  PE	
  
Vice	
  President	
  Technical	
  Services	
  
Capaccio	
  Environmental	
  Engineering,	
  Inc	
  
508-­‐970-­‐0033	
  x121	
  
Wbates@capaccioc.com	
  
	
  


