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= Christopher Gorthy
* Preconstruction, Green Guru
* Project Engineer
 LEED Accredited Professional

« Board Member of the Virginia Sustainable Building Network
(VSBN)

— Bachelor of Professional Studies in Architecture
« State University of New York at Buffalo

— 8 Years of Construction Experience
» Labs, Education, Sports, Green Buildings

* Boston University, Johns Hopkins, Penn State, Maryland,
UMBC, UVA, VT

* Varying Sizes from $150,000 to $300 Million
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Overview

= Market Transformation

= High Performance/Green Project Setup
= Costs of “Green”

= Questions
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Market Transformation

= Available products are growing

= Education Is increasing
— Design and Engineering
— CM’s and GC'’s B 1\ crican Cotrcs & UNIVERSIT

« Technology S .

= Legislation and/or campus initiatives

— American College and University Presidents
Climate Commitment, 420 Signatories
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High Performance/Green Project
Setup

= Early team selection

— more collaborative s

~ less adverse relationship §lilg | ¢

= Team understanding of S ¢

university and college  sa—r— .
goals

— reduces poor VE decisions
and pricing
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Collaboration

= Open minded, outside
the box thinking

= Eliminate pre-
conceptions, challenge
local codes, and
engineering rules of

e, thumb.

guide reveals engineering secrets of Oregon Health
& Science University’s River Campus Project




Extreme Example

= Carnegie Institution of Washington at
Stanford, Global Ecology Center

Architect: EHDD

Volume: $4.2M
Sq. Ft.. 14,400
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Sustainable Strategies

Sunshades and Light
shelves

Day lighting and Lighting
Controls

Spectrally-Selective Glazing
and Roofing

= Natural Ventilation

= Cool Tower

= Radiant Heating + Cooling
= Night Sky Radiant Cooling
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Cool Tower

= WIind catcher directs cool
air downwards

= Atomizing spray nozzles

t
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nrough evaporation cool
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Cooling

= “Night Sky” roof spray system

= No air-conditioning compressors
required

= Chilled water supplied at 55-60°F
using only .04 kW/ton

= Uses ¥ as much water as
conventional water cooled chiller

= 20 ton air cooled chiller for back-
up on hottest days
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Heat Recovery

= Radiant floor
— Reduced HP for pumps in lieu of fans

= Larger diameter duct
— Lower pressure — reduced HP for fans

= Room exhaust (not fume exhaust)

= Heat pipe heat exchanger to preheat or pre-cool
outside air

= Night time setback: Reduce boller size
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Thermal Comfort

= Radiant cooling works
with natural ventilation

= Radiant cooling affects
surfaces

— Broader range of air
temperature to be
comfortable
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Carnegie Results

Typical Lab Lighting and HVAC Electricity

179,000 kW-hr / yr

O AREA LIGHTS
B SPACE COOL
B PUMPS & MISC
. W VENT FANS

O AREA LIGHTE
O 5F&CE COHOL
B FUEHFE & MISS:
B VENT FAMS

Global Ecology Lab Lighting and HVAC Electricity

78,000 kW-hr /yr

57% Energy
Reduction
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Design Documents

= Varying levels of education
— Division 1
— Bullet proof specs and drawings

— Documentation requirements
e If required

— Clarity = Reduced risk of inflated
costs




Spec Requirements

= Remember the subcontractors
Important as the design t

Roofer

Civil/Utility

Glazer

e Just as

Painter

Flooring Demo

THINGS

Electrician




Pitfalls

= Specifying single source products
— Sometimes necessary
— Are their other alternatives?
— Communication is key with contractor and university

— Example: FSC certified, urea-formaldehyde free wood
doors. One or two manufacturers.

= Long lead materials
— Limits flexibility, limits pricing
— Substantial benefits
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MR LEED Credit Strategies

Prereq 1 Storage & Collection of Recyclables Required
Credit1.1  Building Reuse, Maintain 75% of Existing Walls, Floors & Roof
Credit1.2  Building Reuse, Maintain 100% of Existing Walls, Floors & Roof
Credit1.3  Building Reuse, Maintain 50% of Interior Non-Structural Elements
Credit21  Construction Waste Management, Divert 50% from Disposal
Credit22  Construction Waste Management, Divert 75% from Disposal
Credit3.1  Materials Reuse, 5%

Credit3.2  Materials Reuse,10%

Credit 4 1 Recycled Content, 10% (post-consumer + 2 pre-consumer)

Credit42  Recycled Content, 20% (post-consumer + %z pre-consumer)

Credit51  Regional Materials, 10% Extracted, Processed & Manufactured Regi
Credit5.2  Regional Materials, 20% Extracted, Processed & Manufactured Regi
Credit6 Rapidly Renewable Materials

Credit 7 Certified Wood
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EQ LEED Credit Strategies

Prereq 1 Minimum |IAQ Performance Required
Prereq 2 Environmental Tobacco Smoke (ETS) Control Required
Credit 1 Outdoor Air Delivery Monitoring

Credit 2 Increased Ventilation

Credit3.1  Construction IAQ Management Plan, During Construction
Credit32  Construction IAQ Management Plan, Before Occupancy
Credit41  Low-Emitting Materials, Adhesives & Sealants

Credit42  Low-Emitting Materials, Paints & Coatings

Credit43  Low-Emitting Materials, Carpet Systems

Credit44  Low-Emitting Materials, Composite Wood & Agrifiber Products
Credit 5 Indoor Chemical & Pollutant Source Control

Credit6.1  Controllability of Systems, Lighting

Credit6.2  Controllability of Systems, Thermal Comfort

Credit7.1  Thermal Comfort, Design

Credit7.2  Thermal Comfort, Verification

Credit8.1  Daylight & Views, Daylight 75% of Spaces
Credit 8.2 Dayhght & Vlews Views for 90% of Spaces
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Costs of Green

= So If Iit’'s main stream...
= |f it's everywhere....
= And the market is expanding...

What are the costs and why does
everyone say it costs too much...... ?
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Costs of Green

= Concerns w/ Benchmarking

— Not Enough Data
— Public vs. Private, Costs of construction are often confidential.
— Location and conditions of the existing site.

— Team expertise and education

— Owner/University goals
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However

= Non LEED
projects

Green Lines = LEED projects

Taken From:
. Davis Langdon



http://www.usgbc.org/Docs/Resources/Cost_of_Green_Full.pdf#search=%27Costing%20Green:%20Davis%20Langdon

Cost & Performance

System Intensive Building
(High Tech)

Envelope Intensive Building
(Low Tech)

30% 40% 50%
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Cost Studies

Confract No, GE=11P=53-MaD-0258
Order Ho. P-0—02-CY-00E5

The Costs and Financial
Benefits of Green Buildings

A Report to Cakifornia’s
Sustainable Building Task Ferce

€RY-\ LEED" Cost Study

Final Report

Ocnaber 2003
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Case Study - bpr/ABD office Building, Sac. CA

Architect
LPA Sacramento, Inc.

Project Value
$6.2M
52,000 SF

Project Duration
~ 9.8 Months

LEED Certification:

~ New Construction — LEED
: Silver (38 Points)

-~ Commercial Interiors —

~ | LEED Gold(35Points)
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RO I LEED NC Silver Premium First Cost(Direct and Indirect)= $85,112
10-Year Life Cycle Savings = $85,112+%$359,758 = $444,870

DPR/ABD Project Cash Flow Analysis:
LEED Certified, Silver, Gold, Platinum Rating Levels

$1,800,000 T

I Silver Cash Flow Position
$1,300,000 + Year 10

$359,758 \

$800,000 +

$300,000 |

-$200,000

-$700,000 |

Cash Flow Position
$ Dollars

-$1,200,000 |

-$1,700,000

-$2,200,000 - CERTIFIED -&-SILVER
GOLD

—- PLATINUM
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Case Study - NsTA, Arlington, VA

Architect
Davis Carter Scott

Projected Value
$17M
100,000 SF

Projected Duration
18 Months

Targeted LEED Certification:
Core and Shell - LEED Gold
P TR

T
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ROI - nsTA

Mational Science and Teachers Assoclation LEED CS
Credit Impact Summary

the 4 levels of LEED Certification are totaled together in Year 0. The 5 values in subseguent ye
subtotals of the previous year's cash flow position and that year's benefit value.

Langth of Analysis

Yaar 12
Yaar 13
Year 14
Year 15
Year 16
Year 17
Yoear 18
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Conclusion

= Universities and colleges can drive change in design
and construction

= |n the midst of market change

= Collaborative approach

= Accurate and reduced costs becoming available
= |ncreased benefits

= FUTURE Developments
— (3D) Modeling - BIM
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Questions
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