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Land planning, design and development is essential
to foster resilience, mitigate climate change,
protect human health, and drive prosperity for all.
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Transform the Market through Design, Development, &
Maintenance practices

Create Regenerative Systems & Foster Resiliency

Ensure Future Resource supply & Mitigate Climate Change

Enhance Human Well-Being & Strengthen Community



Every project holds the
potential to conserve,

restore and create the
benefits provided by
healthy ecosystems.




restores & replicates
ecological systems to

create human benefits.
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_@ ‘ﬂ Save money

i
Consume less energy

0 Use less water

-_-_C{ User fewer resources

Improve human health &
productivity
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New construction or major renovations

NO maximum Size

Minimum of 2,000 square feet
Anywhere in the world

Early engagement



Areas of Focus




SECTION 1: SITE CONTEXT

S|TES V2 SECTION 2: PRE-DESIGN ASSESSMENT & PLANNING

Rating System SECTION 3: SITE DESIGN — WATER

For Sustainable Land Design and Development

SECTION 4: SITE DESIGN — SOIL + VEGETATION
SECTION 5: SITE DESIGN — MATERIALS

SECTION 6: SITE DESIGN — HUMAN HEALTH + WELLBEING
SECTION 7: CONSTRUCTION

SECTION 8: OPERATIONS + MAINTENANCE

SECTION 9: EDUCATION + PERFORMANCE MONITORING

Sustainable

Initiative

SECTION 10: INNOVATION + EXEMPLARY PERFORMANCE
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(5) TYPICAL GARDEN ROOM
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(7) PEDESTRIAN PATH (STONE & AGGREGATE)
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www.sustainablesites.org

Sites@qbci.org


http://www.sustainablesites.org/

Advancing Policy to
Incorporate SITES

U.S. General Services
Administration Adopts SITES

A for its Capital Construction
G Sb\ Program (April 2016)

SITES added to Rhode Island Green

Buildings Act
(December 2017)




https://www.sustainability.gov/pdfs/sustainable landscaping practices.pdf

Home * The Administration * Council on Environmental Quality

Council on Environmental Quality

CEQHome | About | What's New | PressReleases | Initiatives | CEQFOIAHome | Internships | OpenCEQ | Connect

INITIATIVES

Climate change resience  GUIdance for Federal Agencies on Sustainable Practices

Federal Sustainabilty for Designed Landscapes and Supporting Pollinators on

Sustainability Plans
OMB Scorecards Federal Landscapes

GHG Accounting and

| t66i President Obama's Executive Order 13514 provides a unique opportunity for Federal agencies and facilities to improve
nventories

sustainability across their operations. The Executive Order, in addition to its call for agencies to implement
sustainable practices when constructing and operating high performance Federal buildings, establishes goals for the
Landscaping Guidance conservation of water resources on Federal facilities including potable, industrial, landscaping, and agricultural water.
Water Instructions The Executive Order also calls for pollution prevention through a variety of landscape management practices.

Sustainable Locations

America's Great Outdoors
To help achieve these policy goals, CEQ issued on October 31, 2011 Guidance for Federal Agencies on Sustainable
National Ocean Policy

Practices for Designed Landscapes, which describes strategies to achieve sustainable Federal landscape practices.
Great Lakes Offshore This guidance is to be used by Federal agencies for landscape practices when constructing new, or rehabilitating
Wind existing, owned or leased facilities, or when landscaping improvements are otherwise planned.

Steps to Modernize and
Reinvigorate NEPA The Federal Government controls or owns more than 41 million acres of land and 429,000 building assets,


https://www.sustainability.gov/pdfs/sustainable_landscaping_practices.pdf
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As a vital and vibrant part of the
Smithsonian experience, we
engage people with plants and
gardens, inform on the roles
both play in our cultural and
natural worlds, and inspire
appreciation and stewardship.
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Homes &
Make Your Garden A Home %

We plant gardens to grow
flowers and food and surround
ourselves with beauty. But did

you know that your garden - . an
can also serve as a habitat for Bringing Habitat Home

Creatures greqt a nd Sma"? You can hEIp host a wide vuriety of wildlife in
your garden by supporting three basic needs:

@\Food O Water {:} Shelter






When

does pollination
happen?

Successful pollination requires year-around efforts.
Plants evolved with differing flowering times

that decrease competition among

pollinators. Continuous blooms

in the growing season

provide pollinators

with a constant

food supply.
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At the beginning of each spring,
monarch butterflies migrate north
bDO you know Some fram Mexico, following the growth
utterfli of milkweed. They travel up to
th ﬁleS travel 30 miles a day, returning to Mexico
Ousands miles? [ inthe fall
















Cornus florida
‘Jean’s Appalachian Snow’ |
Flowering Dogwood !
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Lindera benzoin
Spice Bush
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Viburnum prunifolium

Blackhaw Viburnum
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Echinacea purpurea ‘Ruby Giant’

_ Purple Coneflower
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INTERIOR MAIN GREEN ROOF
1800 E STREET NW
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DIFFERENCE IN
TEMPERATURE

ON'ROOF

TIME OF DAY
Ellis & Reilly: (2015)
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PEOPLE

increased occupant safety + education
productivity satisfaction security

PLANET
stormwater stewardship wildlife habitat carbon energy
management provision sequestration conservation
- B
00

fewer construction remediation efficient site employee retention
errors before turn-over management + productivity
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OUTSIDE THE
BUILDING SKIN

SITE COMMISSIONING WHITE PAPER

U.S. GENERAL SERVICES ADMINISTRATION
PUBLIC BUILDINGS SERVICE

OFFICE OF THE CHIEF ARCHITECT
JuLy 2017

BORN OF NECESSITY

EVERYTHING

com-mis-sion‘ing
/ke * miSHean , iING/ 4D

PROCESS IN WHICH PERFORMANCE
STANDARDS ARE ESTABLISHED
& THEN FIELD-VERIFIED OVER TIME

PUBLICLY ACCESSIBLE:




[Commissioning’s greatest
benefit is] the ability to
verify performance,
inform future practice, and
help owners/operators to
make real-time adjustments.
It also serves the field

as a whole as a tool of
market transformation.

Maribeth Delorenzo, Deputy Director,
Urban Sustainability Administration, Department
of Energy + Environment

PARADIGM SHIFT




11992

11995

111998

112006

12007

112009

i Executive

B Order 13514

[l sets targets

i for waste +

i poliution
reduction in
federal ops

by 2020

2012 2013

GSA
commits to
folding
sustainability
into policy +
practice
within first
SSPP

Pete V.
Domenici
us.
Courthouse
recieves
SITES 2-star
rating

GSA’S PERFORMANCE-VERIFICATION LEADERSHIP

12015 12016 12017

PBS-P100,
SITES 2-star | including
SITES Silver
for capital
construction
program

. Commissioning (Cx)

B LEED Certification

. Strategic Sustainability Performance Pl
B sustainable SITES Initiative
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S——— INDUSTRY ONLINE ——
GROUPS THOUGHT SURVEY INTERVIEWS
LEADERS QUESTIONS

WATER

W 30% governmental erganization
® 8% non-govenamntal organization
academic institution
professional company

SOIL

® 9% governmental organization
® 18% non-govemamntal organization
1% academic institution
professional company

B, VEGETATION

govemnmental organization
non-governamnial organization
academic institution
professional company

MATERIALS

W 36% governmental organization
®44% non-governamntal organization
B 7% academic institution

™ 43% professional company

. HABITAT

¥ 15% governmental organization
non-governamntal organization
academic institution
professional company

HUMAN HEALTH
+ WELL BEING

W 33% governmental organization

W 33% non-governamntal organization
B 17% academic institution

B 17% professional company

CLIMATE

W 55% governmental organization

= 18% non-governamntal organization
academic institution
professional company

EXPERT INPUT
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152,517 wesor

CARBON SEQUESTERED
ANNUALLY. Eliis & Reilly (2015)
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CASE STUDY 5

PROJECT: THE CLARKART INSTITUTE
LOCATION: WILLIAMSTOWN, MA
PERFORMANGE GOAL: LEED 2.2 ENHANCED CX
CX AGENT: ARAMARK ENGINEERING & ASSET
SOLUTIONS

DESIGNER: TADEO ANDO ARCHITECTS / GENSLER
1 REED HILDERBRAND

The Clark Art Institute deployed one of the first, formal
site commissioning processes in the U.S. during a
comprehensive campus renewal, Core lo the 140-acre
pastoral campus, is the Clark Genter-a visitor
exhibition and conference center with an underground
physical plant building, parking, rain gardens, and
meadow—which received LEED 2.2 Ga\dvoerhfc.anon
in 2016. As part of a coinciding

site commissioning became necessary. Initially, the
project’s landscape architect, Reed Hilderbrand,
aimed to self-perform the site commissioning, but
through trial and error realized the advantage to
engaging a certified, third party commissioning

agent. The project’s acting building commissicning
agent, Aramark was therefore retained for site
during construction. As the company’s

stormwater management strategy, the Cisrk Center's
water systems are fully integrated with the surrounding
site through a network of water collection and re-use
systems. A one-acre, liered reflecting pool that flanks
the Clark Center is central to this strategy. Foundation
water and roof runoff feed the reflecting pool, which

in turn supplies the site's irrigation, gray waler use for
building plumbing, and cacling tower systems'

LEED 2.2 Enhanced Commissioning requires
verification of building system performance, but since
the building and site systems were fully integrated,

T The Clark (2016)

foray into site commissioning, the agent authared
testing protocols and procedures for each relevant
system: stormwater management, gray water and
irrigation, water feature pumping, water feature
treatment, and automatic controls.” After substantial
completion, the owner retained the agent for retro-

services to lrouble-shool a repe y
clogging reflecting peol purifier

Per 1) Fully
stormwater, gray water, irrigation, and water feature
systems.

7 Kiamer (2013)

ez

. &

Image credit: courtesy of Gensler

CASE STUDY ASSESSMENT

CASE STUDY 6

PROJECT: SHOEMAKER GREEN
LOCATION: PHILADELPHIA. PA
PERFORMANCE GOAL: SUSTAINABLE SITES
INITIATIVE PILOT PROJECT

CX AGENT: SELF-EVALUATED (ANDROPOGON
ASSOCIATES / UNIVERSITY OF PENNSYLVANIA)
DESIGNER: ANDROPOGON ASSOCIATES

Shoemaker Green has supported one of the most
comprehensive site monitoring programs of any
constructed landscape to date, This 2.75-acre,
publically accessible, greenspace at the University of
Pennsylvania contains a bioretention rain garden, large
green with sub-grade stormwater storage, planting
beds, tree trenches, permeable pavement, and a
stormwater capture and re-use cistern that supplies
a site irrigation system. Due to inconsistent urban
fill composition and infiltration rates, this greyfield
redevelopment is fully lined, thereby functioning
hydrologically like a non-infiltrating green roof.
Shoemaker Green's design is optimized to manage
stormwater from the site and surrounding rooftops;
provide viable native plant and animal habitats;

land strategies;
and support large crowd of people.

To meet the university's research goals and SITE-

university and design team personnel initiated a
robust, five-year monitoring program. The design

Image credt. Andropogon Assoctates

and academic researchers conducted monitoring site
visits multiple times per year (o collect certain data,
while relying upon continuous monitoring equipment
and software for other data types. Monitoring and
evaluation has targeted water (quality, quantit

biclogy, moisture, pH, organic matter); plants {vigor,
species suitability); and human use (occupancy,

While a formal commissioning process was not
utilized, the comprehensive monitoring program
exhibited more regularity and detail than would likely
be typical of a standardized site commissioning

Performance Outcomes: 1) 3x more rainwater
managed than regulatory models predicted, due to soil
storage capacity and plant transpiration; 2) Irrigation
programming error detected and resolved.




43

S
7]

SITE CO ONING DATA TYPES PERFC LEVEL PHASE ENGAGEMENT MONITORING FREQUENCY*
ASSESSMENT METRICS -5 5 25 5 2§ ©> :_§
CHART % T g5 §|5% 3§ = > 8
* ok bk [E4 & 5 3F .5(|2% 55 T OE £
General Examples Ter1  Ter2 Ters |28 & 8 38 88|58 5% £ & 8§
Water
Water Use Water balance, capture/re-use, irmigation rate, discharge rate X X X X X X X
Flow Rate Weather data, discharge rate, runoff volume X X X X
‘Water Quality Temperature, dissolved Oz, pH, suspended solids, nulrients X A X
Soil
Storage Capacity Total pore space, water holding capacity X X X X X X
Chemical Properties. K, Ca, Mg, pH, soluble salts, cation exchange capacity X X X X % X
Physical Properties Particle size distribution, moisture, infiltration, compaction X X X X X X
Biological Properties Soil organic matter, macronutrients and micrenutrients, X X X X
microbial biomass (C, N), pathogens
Vegetation
Plant Coverage Percent cover, coverage density, biomass X X X X X X X X
Health + Vigor Height, spread, DBH, rooting depth, florescence, disease X X X X X X
Maintenance Effort Total hours, lotal expenses X X X X X X X
Species Richness Plant counts, biodiversity, Plant Stewardship Index X X X X X X
Transpiration Leaf area index, porometer measurement, sap flow meter X X X
Materials
Constructability Construction methods evaluation X X X X X X X
Durability Corrosion, eracking, disfigurement, discoloring b X X X % X
Porous Pavement Permeability |Infiltration rate X X X X X X
Cost-Benefit First cost, maintanance cost, replacement cost and frequency’ X X X X
Habitat
Habitat Value Plant species selection, blcom time, fruiting time X X X X X X
Pollinator Biodiversity Richness, evenness X X X X
Non-pollinator Biodiversity Richness, evenness X X X
Human Health + Well-Being
Accessibility ABAAS compliance, ease of wayfinding X X X X X
Access to Amenities. Access to physical activity and mentally restorative locations X X X X X X
Safety Incident reports, crime statistics % X X X
Satisfaction Employee retention rate, self-reported happiness X X X X
Human Behavior User counts, bahavior mapping, preference X X X X
Educational Value element user ur X X X X
Local Economic Impact Employee/contractor commute distance, material purchases X X X X X X
Climate
Weather Air relative humidity, wildfire risk g X X X
Energy Use Material embodied energy, wattage usage, emmissions X X X X X X X
Heat Island Effect Albedo, shaded area, surface temperature X X X X X X
Carbon Sequestration Carbon foolprint, carbon storage, carbon credits X X X X X

ACTIONABLE FRAMEWORK

* = Frequencies recommended by Working Groups fo gain basic performance data that balances cost, accuracy + usefuiness
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DESIGN PROCESS

e A, GOAL SETTING
S0 B\ DATA BASE REVIEW
BEST PRACTICES . MONITORING METHODS PLAN
PERFORMANCE DEFICIENCIES 0\ VONITORING EQUIPMENT
PROJECT SUMMARY . LSS,
FEATURE PERFORMANCE >
BY REGION
REPORT BUILD

MEASUREMENT
VERIFICATION
CALIBRATION
OWNER TRAINING
CX PLAN COMPLETION

PROJECT TURN-OVER

MANAGEMENT RE-TRAINING
DATA ENTRY
CALIBRATION
VERIFICATION
MEASUREMENT

Commissio®
MANAGE

ADAPTIVE FEEDBACK LOOP




Front-end investment

Adopt an inclusive project
development process

Leverage ecosystem services
Launch a 3-year pilot program

Split site maintenance into two
phases: “early-stage management”
(years 0-2 post-construction) & “long-
term management”

Anticipate performance
trajectories

Create an agency-wide
information feedback loop

Confirm true costs & benefits

Embrace a long-term outlook

KEY RECOMMENDATIONS

1
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SITECOMMISSIONINGMICRO-REPORT:
OPPORTUNITIESFORTHEGREENVILLECOURTHOUSE

U.S. GENERAL SERVICES ADMINISTRATION

PUBLIC BUILDINGS SERVICE
OFFICE OF THE CHIEF ARCHITECT GS“
A

MAY 2019

BRIDGING THEORY & PRACTICE

SITE-PERFORMANCE GOALS APPLICABLE
TO ALL GSA FACILITIES

SITE-PERFORMANCE GOALS SPECIFIC TO
THE GREENVILLE COURTHOUSE

MEASURABLE, SITE PERFORMANCE
GOALS SUITABLE FOR VERIFICATION
THROUGH SCx
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CONCEPTUAL PLAN

Lawn with soil-
based rainwater
storage &
irrigation

Planting bed
with irrigation

E | Rain garden
) with irrigation
Porous unit
pavement
Porous conc.
pavement

B Wall or

seat wall

. Tree
W
r/\,>

WV NTS.




PRIMARY DRIVERS
Goal Driver Requirement Guidance or Incentive
2
2T 52 = s Zs
s £5| 88 8§ _§ &%
=2 =-2| %5 2% =2 E=2°
C T ©c = T » o O Q =2 6 g
g2 g8 |ls<g S5 5L S
| L8 25|65 E8 f£2 §2
1 |Maintain pre-development site hydrology by Energy Independence and X X X
managing 95th percentile storm on-site, or  Security Act (EISA), 2007,
by managing total volume of rainfall based  Section 438
on a site-specific hydrologic analysis.
2 Reduce fossil fuel use by 100% in federal Energy Independence and X | ' X | X
buildings by 2030. Security Act (EISA), 2007,
Section 433
3 Design federal buildings to be > 30% more |Energy Policy Act (EPAct), X | X
efficient than ASHRAE 90.1-required design, 2005
if life cycle is cost effective. [ | | |
4 Take appropriate actions to promote clean  EQ 13783 Promoting Energy X X
air and clean water for the American people. Independence and Economic
Growth
5 Achieve and maintain annual reductions in  EO 13834 Efficient Federal [ x ' X X
building energy use; implement efficiency Operations
measures that reduce costs; and annually
assess and report on building performance
relative to sustainability metrics.
6 Track and report on energy management
activities, performance improvements, cost
reductions, green-house gas emissions,
energy and water savings, and other
appropriate performance measures.

(L]
‘ 30 GOALS FOR ALL GSA FACILITIES




T

3 PROJECT-SPECIFIC GOALS

ENERGY PERFORMANCE: DESIGN TO MEET
2030 CHALLENGE pEUI TARGETS

BUILDING- & LANDSCAPE-FOCUSED
ENVIRONMENTAL PERFORMANCE:
DESIGN FOR LEED V4 GOLD

LANDSCAPE-FOCUSED ENVIRONMENTAL
PERFORMANCE:
DESIGN FOR SITES V2 SILVER
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SITE CO ONING DATA TYPES PERFC LEVEL PHASE ENGAGEMENT MONITORING FREQUENCY*
ASSESSMENT METRICS o 5 25 5 2§ ©> i§
CHART Ey ] T g5 §|5% 2§ = > 8
* ok bk (54 &5 5 3E .F(|23 55 T OE £
General Examples Tier1  Tierz Terd |2& & S 28 88|58 5< 2 a 3
Water
Water Use |Water balance, capture/re-use, irrigation rate, discharge rate X X X X X X X
Flow Rate Weather data, discharge rate, runoff volume X X X X
‘Water Quality Temperature, dissolved O2, pH, suspended solids, nulrients X A X
Soil
Storage Capacity Total pore space, water holding capacity X X X X X X
Chemical Properties. K, Ca, Mg, pH, soluble salts, cation exchange capacity X X X X X X
Physical Properties Particle size distribution, moisture, infiltration, compaction X X X X X X
Biological Properties Soil organic matter, macronutrients and micrenutrients, X X X X
microbial biomass (C, N), pathogens
Vegetation
Plant Coverage Percent cover, coverage density, biomass X X X X X X X X
Health + Vigor Height, spread, DBH, rooting depth, florescence, disease X X X X X X
Maintenance Effort Total hours, lotal expenses X X X X X X X
Species Richness Plant counts, biodiversity, Plant Stewardship Index X X X X X X
Transpiration Leaf area index, porometer measurement, sap flow meter X X X
Materials
Constructability Construction methods evaluation X X X X X X X
Durability Corrosion, cracking, disfigurement, discoloring X X X X X X
Porous Pavement Permeability |Infiltration rate X X X X X X
Cost-Benefit First cost, maintanance cost, replacement cost and frequency’ X X X X
Habitat
Habitat Value Plant species selection, blcom time, fruiting time % X X X X X
Pollinator Biodiversity Richness, evenness X X X X
Non-pollinator Biodiversity Richness, evenness X X X
Human Health + Well-Being
Accessibility ABAAS compliance, ease of wayfinding X X X X X
Access to Amenities. Access to physical activity and mentally restorative locations X X X X X X
Safety Incident reports, crime statistics X X X X
Satisfaction Employee retention rate, self-reported happiness X X X X
Human Behavior User counts, bahavior mapping, preference X X X X
Educational Value element user ur X X X X
Local Economic Impact Employee/contractor commute distance, material purchases X X X X X X
Climate
Weather Air relative humidity, wildfire risk g X X X
Energy Use Material embodied energy, wattage usage, emmissions X X X X X X X
Heat Island Effect Albedo, shaded area, surface temperature X X X X X X
Carbon Sequestration Carbon foolprint, carbon storage, carbon credits X X X X X

POTENTIAL PILOT PROJECT

* = Frequencies recommended by Working Groups fo gain basic performance data that balances cost, accuracy + usefuiness
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RAINWATER

MANAGEMENT %
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I Greenville Courthouse

performance goals

selected for verification
through SCx

‘ 2 PROJECT-SPECIFIC GOALS FOR SCx




[5) Irrigation flow ® Insertion

Weather station
meter flow meter

with rain gauge
Qutlet control

bt » Sewer
< Soil moisture (e.g. weir) lateral
sensor with sump & >
submersible \ )
transducer Y N.IS

GOAL #1 - Manage all rainwater on-site for the 95" percentile storm (2.07-inches)




. Tree

Monitored
tree

. N.T.S.

GOAL #2 - Verify that on-site trees meet growth assumptions, over time,
fogel _S as defined in the vegetative shading portion of the project’s energy model




Defining goals will become
simpler over time.

Early SCx goals should focus
on water and energy, & then
additional goals may be curated for
each project, as needed.

Building systems that address
rainwater and energy-use reduction
(e.g. cistern) may be downsized to
accommodate predictable, site
system contribution.

Confirming which entity will be
responsible for data collection
& analysis, & budgeting
accordingly is critical.

Beneficial to host data online & store
data in a centralized location
for the team to access.

Emphasize the importance of
project turn-over.
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Gain assurance that site is
functioning as intended

Save money through reduced
change orders & contractor
callback

Improve the effectiveness of
project turnover

Prevent problems before they
start

l-n.;
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@ PROJECT-SPECIFIC BENEFITS




Confirm triple-bottom-line
performance

Protect investment in land
development for the long-term

Build agency-wide arsenal of proven
development & management
practices

Improve land development
efficiency & effectiveness

@ AGENCY-WIDE BENEFITS
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SITE POLICY DESIGN, SOCIAL,
COMMISSIONING CONSTRUCTION ENVIRONMENTAL
WHITE PAPER + MANAGEMENT + FINANCIAL

INDUSTRIES LANDSCAPE
PERFORMANCE

@ ELEVATING LANDSCAPES
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