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Conven;onal	
  Stormwater	
  Management	
  
(peak	
  rate	
  mi;ga;on	
  banished	
  to	
  the	
  backyard!)	
  



Low	
  Impact	
  Development	
  (LID)!!	
  

•  Reduce	
  impervious	
  cover	
  
•  Prevent	
  impact	
  to	
  natural	
  drainage	
  systems	
  
•  Manage	
  water	
  as	
  close	
  to	
  the	
  source	
  as	
  possible	
  
•  Preserve	
  natural	
  areas,	
  na@ve	
  vegeta@on,	
  reduce	
  impact	
  on	
  watershed	
  
•  Protect	
  natural	
  drainage	
  pathways	
  
•  U@lize	
  less	
  complex,	
  non-­‐structural	
  BMPs	
  
•  Create	
  a	
  mul@-­‐func@onal	
  landscape	
  

-­‐	
  RI	
  Design	
  and	
  Installa/on	
  Standards	
  Manual,	
  2010	
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Disconnection of Rooftop Runoff

symbolizes a disconnected rooftop or driveway

Figure 6-5. !e amount of runoff and associated pollutants from a project can 
be reduced by disconnecting impervious surfaces through the disconnection 

methods described in Section 6-2.

NH Stormwater Manual: Volume 1 

LID!!	
  



Rhode Island Stormwater Design and Installation Standards Manual, 2010 

LID!!	
  



LID!!	
  



LID!!	
  

Claytor, from Rhode Island Stormwater Design and Installation Standards Manual, 2010 

















EPA Business Case for Smart Growth 

Placemaking	
  
Market	
  acceptance	
  &	
  premiums	
  
Demographics	
  
Supply	
  &	
  demand	
  
Marke@ng	
  

Now	
  how	
  do	
  we	
  build	
  it?	
  

image credit: Chuck Bohl 

Material	
  adapted	
  from	
  “Compara@ve	
  Infrastructure	
  &	
  Material	
  Analysis”	
  
under	
  UPA	
  Contract	
  EP-­‐W-­‐05-­‐25	
  and	
  appears	
  in	
  the	
  working	
  publica@on	
  
“Smart	
  Growth:	
  The	
  Business	
  Opportunity	
  for	
  Developers	
  and	
  Produc@on	
  
Builders”	
  under	
  the	
  same	
  contract.	
  

Original	
  scenarios	
  by	
  Dover	
  Kohl	
  &	
  Partners.	
  





Comparative 
infrastructure 
analysis 

Material	
  adapted	
  from	
  “Compara@ve	
  
Infrastructure	
  &	
  Material	
  Analysis”	
  
under	
  UPA	
  Contract	
  EP-­‐W-­‐05-­‐25	
  and	
  
appears	
  in	
  the	
  working	
  publica@on	
  
“Smart	
  Growth:	
  The	
  Business	
  
Opportunity	
  for	
  Developers	
  and	
  
Produc@on	
  Builders”	
  under	
  the	
  same	
  
contract.	
  

Original	
  scenarios	
  by	
  Dover	
  Kohl	
  &	
  
Partners.	
  



Which costs more?	
  

Comparative 
infrastructure 
analysis 

Material	
  adapted	
  from	
  “Compara@ve	
  
Infrastructure	
  &	
  Material	
  Analysis”	
  
under	
  UPA	
  Contract	
  EP-­‐W-­‐05-­‐25	
  and	
  
appears	
  in	
  the	
  working	
  publica@on	
  
“Smart	
  Growth:	
  The	
  Business	
  
Opportunity	
  for	
  Developers	
  and	
  
Produc@on	
  Builders”	
  under	
  the	
  same	
  
contract.	
  

Original	
  scenarios	
  by	
  Dover	
  Kohl	
  &	
  
Partners.	
  



Which costs more?	
  

Comparative 
infrastructure 
analysis 

It depends, but costs 
are measurable 

Material	
  adapted	
  from	
  “Compara@ve	
  
Infrastructure	
  &	
  Material	
  Analysis”	
  
under	
  UPA	
  Contract	
  EP-­‐W-­‐05-­‐25	
  and	
  
appears	
  in	
  the	
  working	
  publica@on	
  
“Smart	
  Growth:	
  The	
  Business	
  
Opportunity	
  for	
  Developers	
  and	
  
Produc@on	
  Builders”	
  under	
  the	
  same	
  
contract.	
  

Original	
  scenarios	
  by	
  Dover	
  Kohl	
  &	
  
Partners.	
  



draft - do not cite or publish 

TND A 
253 developed acres 
800 residential units 
Net density per res. acre = 4.6 

CSD B 
601 developed acres 
800 residential units 
Net density per res. acre = 2.1 

Material	
  adapted	
  from	
  “Compara@ve	
  Infrastructure	
  &	
  
Material	
  Analysis”	
  under	
  UPA	
  Contract	
  EP-­‐W-­‐05-­‐25	
  and	
  
appears	
  in	
  the	
  working	
  publica@on	
  “Smart	
  Growth:	
  The	
  
Business	
  Opportunity	
  for	
  Developers	
  and	
  Produc@on	
  
Builders”	
  under	
  the	
  same	
  contract.	
  

Original	
  scenarios	
  by	
  Dover	
  Kohl	
  &	
  Partners.	
  



draft - do not cite or publish 

TND A 
253 developed acres 
800 residential units 
Net density per res. acre = 4.6 

CSD C (smaller lot) 
384 developed acres 
800 residential units 
Net density per res. acre = 4.6 

Material	
  adapted	
  from	
  “Compara@ve	
  Infrastructure	
  &	
  
Material	
  Analysis”	
  under	
  UPA	
  Contract	
  EP-­‐W-­‐05-­‐25	
  and	
  
appears	
  in	
  the	
  working	
  publica@on	
  “Smart	
  Growth:	
  The	
  
Business	
  Opportunity	
  for	
  Developers	
  and	
  Produc@on	
  
Builders”	
  under	
  the	
  same	
  contract.	
  

Original	
  scenarios	
  by	
  Dover	
  Kohl	
  &	
  Partners.	
  



draft - do not cite or publish 

TND D (transit supportive) 
253 developed acres 
1410 residential units 
Net density (per res. acre) = 8.0 

CSD E (smaller lot) 
601 developed acres 
1410 residential units 
Net density (per res. acre) = 4.5 

Material	
  adapted	
  from	
  “Compara@ve	
  Infrastructure	
  &	
  
Material	
  Analysis”	
  under	
  UPA	
  Contract	
  EP-­‐W-­‐05-­‐25	
  and	
  
appears	
  in	
  the	
  working	
  publica@on	
  “Smart	
  Growth:	
  The	
  
Business	
  Opportunity	
  for	
  Developers	
  and	
  Produc@on	
  
Builders”	
  under	
  the	
  same	
  contract.	
  

Original	
  scenarios	
  by	
  Dover	
  Kohl	
  &	
  Partners.	
  



Belle Hall: Infrastructure Cost per Residential Unit 

Material	
  adapted	
  from	
  “Compara@ve	
  Infrastructure	
  &	
  Material	
  Analysis”	
  
under	
  UPA	
  Contract	
  EP-­‐W-­‐05-­‐25	
  and	
  appears	
  in	
  the	
  working	
  publica@on	
  
“Smart	
  Growth:	
  The	
  Business	
  Opportunity	
  for	
  Developers	
  and	
  Produc@on	
  
Builders”	
  under	
  the	
  same	
  contract.	
  

Original	
  scenarios	
  by	
  Dover	
  Kohl	
  &	
  Partners.	
  



Conclusions 

• It’s measurable!  Measuring infrastructure components of a Smart 
Growth project is no different than measuring the same in a 
conventional suburban project 

• Both TND and CSD needs roads, utilities, parking, curb…it’s the 
arrangement of these that can lead to cost efficiencies 

• Density, compactness, connectivity, and a mix of uses all 
tend to make Smart Growth more efficient 

• Infrastructure requirements in Smart Growth communities allow 
for strategic phasing that can reduce risk and allow incremental 
changes in product type 
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Beyond	
  LID:	
  not	
  all	
  impervious	
  area	
  is	
  equal	
  

Material	
  adapted	
  from	
  “Compara@ve	
  Infrastructure	
  &	
  Material	
  Analysis”	
  
under	
  UPA	
  Contract	
  EP-­‐W-­‐05-­‐25	
  and	
  appears	
  in	
  the	
  working	
  publica@on	
  
“Smart	
  Growth:	
  The	
  Business	
  Opportunity	
  for	
  Developers	
  and	
  Produc@on	
  
Builders”	
  under	
  the	
  same	
  contract.	
  

Original	
  scenarios	
  by	
  Dover	
  Kohl	
  &	
  Partners.	
  



Beyond	
  LID:	
  not	
  all	
  impervious	
  area	
  is	
  equal	
  

CIVIL ENGINEERING. 
PLANNING. 
URBAN DESIGN.

implementing community vision



LID	
  2.0	
  

1.   Not	
  all	
  impervious	
  area	
  is	
  equal	
  
2. 	
  Plan	
  with	
  the	
  land	
  
3. 	
  Approximate	
  nature	
  
4.   	
  Design	
  to	
  context	
  
5. 	
  Leave	
  a	
  simple	
  solu@on	
  behind	
  

see:	
  www.morrisbeacon.com/blog	
  



LID	
  2.0	
  &	
  Simsbury:	
  Focus	
  Areas	
  

1.  Design	
  to	
  Context	
  –	
  Form-­‐Based	
  Zoning	
  
2.  Incen@ves	
  for	
  Projects	
  Located	
  in	
  Compact,	
  Walkable	
  Areas	
  
3.  Design	
  Checklist	
  
4.  Planning	
  &	
  Site	
  Design	
  Guidelines	
  	
  
5.  Opera@on	
  &	
  Maintenance	
  –	
  Lovable	
  Infrastructure	
  



Zoning	
  code	
  by	
  Code	
  Studio.	
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DRAFT&&December&01&200940&&|&&Simsbury&Town&Center&Charrette&Report

Station:&Before&&&After&

EXISTING CONDITIONS. Looking east down Station adjacent to Eno Hall. Station converted to a 
two-way street.

INFILL. Buildings added to fill in the gaps. Parking structure with senior center added to rear of 
Eno Hall; incorporates ground level entrance into building.

WALKABILITY. Electric lines buried and poles removed, sidewalk widened on south side of street, 
bump outs added, street trees planted and pedestrian-scale street lighting installed. On-street 
parking formalized (one side of the street only).

VISTA. Existing hardware store replaced with building terminating vista

1 2 

3 
 4 

DRAFT&&December&01&2009 Simsbury&Town&Center&Charrette&Report&&|&&&35&&&

EXISTING CONDITIONS. Looking south along Hopmeadow across from the fire station.

INFILL. Sidewalk widened to allow bicycles. New buildings added that mimic the historic 
character of Hopmeadow.

WALKABILITY. Electric lines buried and poles removed, driveway closed, bump outs added, street 
trees planted and pedestrian-scaled street lighting installed. On-street parking formalized.

COMPATIBILITY. New residential or office building replaces existing AT&T building. Articulation 
of large building through use of central courtyard improves compatibility of new development.

Hopmeadow:&Before&&&After&

1 2 

3 
 4 

Zoning	
  code	
  by	
  Code	
  Studio.	
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  code	
  by	
  Code	
  Studio.	
  



Simsbury Center Watershed
Simscroft Farms Test Site Buildout Comparison

Per Simsbury Center Code
Area=12.7 Acres
Runoff=21.7 Ac-Ft

R-25 Zoning
Area=141.6 Acres
Runoff=170.6 Ac-Ft

R-40 Zoning
Area=224.4 Acres
Runoff=239.2 Ac-Ft

R-160 Zoning
Area=906.4 Acres
Runoff=841.2 Ac-Ft

Simsbury
Center



Simsbury 
Center R-25 R-40 R-160

Impervious Area 6.6 48.3 66.3 226.6
Annual Runoff Volume 21.7 170.6 239.3 841.3

Annual Runoff Volume/Unit 0.1 0.8 1.1 3.8
Post-Development Mitigated Volume 12.1 10.0 18.9 89.0

Residential Density 20.59 2 1.10 0.27
Pre-Development Annual Volume 2.5 23.9 37.9 153.0
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Value % Notes
Pre-Development
Total Area (sf) 555,440
Impervious Area (sf) 308,650 55.6% Existing land cover to be verified

Office Space (sf) 17,000 Existing construction yard
Residential Units n/a

Post-Development
Total Area 555,440
Impervious Area (sf) 333,234 60.0%
Redevelopment credit no Existing land cover to be verified
Location-based credit 50% Simsbury Center Zone SC-5

Office Space (sf) 0
Residential Units 224

*

Test Site #1: Simscroft Farms
Post-Development Conditions

Test 
Sites	





Layout by Russell Preston

Value % Notes
Post-Development
Total Area 555,440
Impervious Area (sf) 333,234 60.0%
Redevelopment credit no Existing land cover to be verified
Location-based credit 50% Simsbury Center Zone SC-5

Office Space (sf) 0
Residential Units 224

Test Site #1: Simscroft Farms
Post-Development Conditions

Test 
Sites	





Layout by Russell Preston

Value % Notes
Post-Development
Total Area 555,440
Impervious Area (sf) 333,234 60.0%
Redevelopment credit no Existing land cover to be verified
Location-based credit 50% Simsbury Center Zone SC-5

Office Space (sf) 0
Residential Units 224

Test Site #1: Simscroft Farms
Post-Development Conditions

**
** *

*

LEGEND
Recharge
Water Quality
Recharge & Water Quality
SR/ST Areas
Tree Credit
Underground Pipe
Pervious Pavement
Approximate FEMA 
Flood Plain

2.3: Pipe over!ow to 
o"site district BMPs where 

onsite water quality 
#ltration is incompatible 

w/topo & SCC setbacks

SIMSBURY CENTER - 1 
�	������
����	�����
��	
	��
Simsbury Center - 1 generally 
includes less intense development 
with increased building setbacks to 
preserve the historic character of 
Hopmeadow Street. Therefore, there 
may be lower site impervious area 
����������������(�"�
����#������ ����
space to natural, vegetated water 
quantity and quality BMPs. BMPs 
should be carefully designed to 
reinforce the historic quality of place 
in conjunction with neighborhood and 
site design. Neighborhood/site design 
���������������$�����������������"�������
mature vegetation. 
������$���������!������!���'���������
capacity soils and/or high water table 
can still support water quality treatment 
!����%(�!��������&���
��!����
����������������������������������(�!�
���������������������������
�"�'�������
���'������������!�������� �����������

������#������������'�����������
��
����������'�������������������������
���
pavement stone reservoirs, and other 
subsurface systems may provide some 
peak rate and volume mitigation even 
in areas of HSG C and D soils. 
Grading of parks and other open 
spaces for storage may not be 
compatible with the historic character 
of Hopmeadow Street.
	�!������������������������'���!����
Simsbury Center - 1 frontage should 
proiritize matching the historic 
Hopmeadow Street character, and 
should incorporate permeable 
pavement on-street parking spaces, 
������
���!�����������
�"�'�������
bioretention bump-outs, and water 
quality swales as appropriate to meet 
��������"�"�"��������������

SIMSBURY CENTER - 2 
�	������
����	�����
��	
	��
These areas support widespread 
implementation of block, street, and 
���������������������$�����'���������
��
�������"���$��!�����������#�
treatment and volume recharge, thus 
reducing land consumption required 
for larger, centralized structural BMPs. 
Simsbury Center -2 Frontage is 
intended to accommodate more dense 
development, therefore BMPs that do 
�������������"����� ��������������������
permeable pavement systems, green 
������������!�������� �������������
�"�
'���������������������'����������#�������
and parking lot bioretention/bioswale 
systems provide stormwater function 
�������������������������
��������"���
Parks and other open spaces should 
be graded to provide storage and 
��'����������
������$���������!������!���'���������
capacity soils and/or high water table 
can still support water quality treatment 
!����%(�!��������&���
��!����
����������������������������������(�!�
���������������������������
�"�'����������
'������������!�������� ������������
������������!������������������������'���
with Simsbury Center - 2 frontage 
should proiritize the needs of retail 
uses with reduced front building 
setbacks. Design should incorporate 
permeable pavement on-street parking 
spaces, permeable walks, and tree 

�"�'���������!� ���
������������
and swales may not be appropriate 
for some conditions as they reduce 
visability to retail and may hinder 
pedestrian access from on-street 
parking.	��
���	��������������� �������"���!���������������������������#��������

���������� ���������
���

	��
���	��������������� �������"���!���������������������������#��������

���������� ���������
���

*

Simsbury Center

Open Site

Civic Site

HSG C & D Soils

Potential Stormwater 
Receiving Zone
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2.6, 3.2, 3.3: 
Development is 
rear-loaded with 
minimum width 
permeable alleys

3.1-3.5:
Green street 
design (typ.)

5.3: Parking 
islands con#gured 

as bioretention

SCC density & setbacks 
not conducive to 
front-yard bioretention

1.1, 2.2, 2.3, 2.5: 
Existing hydrology & 
mature trees 
maintained
incorporate district-
scale BMPs

1.1, 2.2, 2.3, 2.5: 
Existing hydrology & 
mature trees 
maintained
incorporate district-
scale BMPs

1.4, 2.3: Potential 
stormwater receiving 

zone for upland 
Simsbury Center 

zones

5.1: Pervious 
pavement

4.4, 6.3, 6.4: Rearyard 
water quality & 
in#ltration BMPs 
(bioretention, 
in#ltration trenches, 
drywells, rain 
barrels)

1.3, 2.4: Public 
plaza designed as 
Special Detention 

Area

Test 
Sites	





Evolution 
of LID:	



Drawing by Russell Preston	





Evolution 
of LID:	



Drawing by Russell Preston	





Evolution 
of LID:	



Drawing by Russell Preston	





Evolution 
of LID:	



Drawing by 
Russell Preston	





Evolution of LID:	



Photo: Randall Arendt	





Jonathan Ford, PE	


Principal	



Morris Beacon Design	


Providence, RI	



jford@morrisbeacon.com	


www.morrisbeacon.com	


twitter: @jonford_MBD	



morrisbeacon.com implementing community vision  	




