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STUDY TASKING:

Determine E/O/E Benefits
Of Sustainable Design
For New DOE Schools

*Establish a Base Case
DOE Elemenatary School

*Establish a Green Case
DOE Elementary School

Compare Base School
To Green School to Analyze
Costs and Benefits

Survey 12 Existing
Sustainable Schools to
Corroborate Results




Standard DOE Elementary School

Model Elementary School - DOE Standards Created: April 6, 2006
Updated: April 18, 2006
Design Enrollment: 550

Element DOE Size(Net)  DOE Size(Net) Grossing Size(Gross)

General Classrooms 980 23,620 1.25 29,400
Self Contained Classrooms 1,500 6,000 1.25 7,500
Resource Classrooms 1 980 2,940 1.25 3,675

Administrative Center

Library Media Center
Cafetorium/Multi-Purpose

Focd Service Kitchen - Conventional
Custodial Service Center

Faculty Center

7,380 7,380 1.25 9,225
5,995 5,995 1.25 7.494
9210 9,210 1.25 11,513
2,632 2632 1.25 3,290

500 500 1.25 625

980 1,960 1.25 2,450
Computer Resource Center 1,200 1,200 1.25 1,500
tinerant 330 330 1.25 413
Total Building Area 61,667 77,084
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Campus Size (Acres) 43,560 522,720
Parking Stalls/Area 300 24,000

Other Hard-Surface Areas 26,000
(Walkways, Play Surfaces, Roadways)




Establish Base Case LCCA

BASE CASE INPUTS - AC Veraian

BASE CASE INPUTS - AC Yerzian

BASE CASEINPUTS - AC Versian

BASE CASEINPUTS - AC Yersian

BASE CASE INPUTS - AC Yersion

BASE CASE INPUTS - AC Versian

BASE CASE INPUT S - AC Versian

FULL SCHOOLINFUTS Classroams + Adrinist rative / Facuity < ubraryrMediarcomputer Resaurce Cafetarium fMulthPurpme Comventional Kitehenft ustodial TOTAL COSTS, SITE AND ALL BUILDING TYFES.
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Using LEED v2.2 To Help Define the Green Case

LEED NC ScoreCard v2-2 8/18/2006

EJESER Total Project Score - DOE Elementary School

Certified Y6 to 52 ts  Silver 33 1o 38 points  Gold 38 1o 51 points  Platinum 52 of more points

Y T M o ki
' Construction Activity Pollution and Prevention Y v <=\ Storage & Collection of Recyclables
Site Selection | | | Gresit Building Reuse Maintain 75% of Existing Walls, Floors and Roof
Davel t Density & C ity C tivity [ it 02 Building Reuse Maintain 100% of Existing Walls, Floors and Roof
! t | | ¢ Building Reuse Maintain 50% Interior Non Elements
‘Altemative Transportation Public Transportation Access | |feis Construction Waste M 1 Divert 50% from Landiill
‘Alternative Transportation Bicycle Slorage & Changing Rooms | i Construction Waste M. t Divert 75% from Landill
Alternative Transportation Low emilling and fuel-officiont vehicles | [ sl 21 Resource Reuse 5%
Alternative Transportation Parking Capacily | r Resource Reuse 10%
Reduced Site Disturbance Proled of Reslore Habilal | redi Recycled Content 10% (post 42 post-ndustial)
Reduced Site Disturbance Maximize Opan Space | |Crei s Recyeled Gontent 20% (post 102 posl
Stormwater Management. Quaniity Control | ! Regional Materials 10% &
Stormwater Management. Cuality Control =t s Regional Materials 204 E . &
Heat Island Effect. Mon-Roof | | Credit Rapidly Renewable Materials
R . Heat Island Effect Roof i Certified Wood
1 die Light Pollution Reduction

EFIEERIM Indoor Environmental Quality Possible Points 15
EAENE Water Efficiency Possible Points 5 | SEEEINL

Y 7 N ’ F * Minimum IAQ Performance
[ [ crodi 1 wmreﬂiﬁontun&«aﬁmmmwm % . Environmental Tobacco Smoke (FTS) Control
Water Efficient Landscaping, Mo Polable Use of Mo lmigation | | Credil Outdoor Air Delivery Monitoring
Innovative Wastewater Technologies | redil Increased Ventilation
Water Use Reduction, 20% Redudion | Construction 1AQ Manag t Plan Dunng Cc
Water Use Reduction 30% Reduction ] . Construction IAQ M t Plan Before O
Low-Emitting Materials Adhasives & Sealants

EAKAEN Energy & Atmosphere Possible Points 17 04 Low-Emitting Materials, Pamts and Coatings
7

— . e Low-Emitting Materials, Carpet

Fund tal Building Systems G issioning 4 Low-Emitting Materials Composite Wood & Agrifiber Produrts
Minimum Energy Performance IEN| dit & Indoor Chamical & Pollutant S Control

F tal i M t | | cedte 1 Gontrollability of Systems Liohting

Optimize Energy Per 4% Maw (7% Exisling Confrollability of Systems Thenmal Comion

Optimize Energy Performance, 21% Mew / 14% Exisling Thermal Comfort, Design

Optimize Energy Perfc 28% Naw £ 21% Exisling Thermal Comfort, Verification

Optimize Energy Perfc 5% Mow / 28% Existing Daylight & Views. Daylight 75% of Spaces

Optimize Energy Perfc 42% New | 365% Existing Daylight & Views, Views lor 80% of Spaces

2| | Innovation & Design Process Possible Points 5

Renewable Energy, 2 5%
Renewable Enargy, 7 5%

Innovation in Design
Innovation in Design

Renewable Energy, 12 5%

Enhanced Commissioning
Innovation in Design
Innovation in Design

Enh d Refri tion M
LEED™ Accredited Professional

Measurement & Verification
‘Green Power

B T IR TR X R TR

Economic Benefit Credits
Environmental Benefit Credits
Qccupant Benefit Cradits

LEED v2.2 Scorecard




Establish Green Case LCCA

GREEN CASE INPUTS - AL Vercian GREEN CASE INRUTS - AC Vercian GREEN CASE INRUTS- AC Verslan GREEM CASE INPUTS - ACVersian GREEN CASE INPUTS - AC Verslan GREEN CASE INPUTS - AC Verclan GREEN CASE INRUTS - AL Verchn
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Annual O&M Cost Comparison

Cost Element

Base Case

Green Case

Savings

Site Electrical
Interior Lighting
Ceiling Fans
HVAC

Plug Loads

4207
32,860
800
116,152.00

11,183.00

4207
13,942

203
82,443

8,388

None
18,918
597
33,709

2,795

Total Electrical

165,202.00

109,183

56,019

Gas
Water - Irrigation
Water - Domestic

Sewer

Repairs & Maintenance

6,210
8,000
2,379
Population

219,581

5,589
6,000
1,189
Population

219,581

621
2,000
1,190
None

None

Annual O&M

$ 401,372.00

$ 341,542.00

$ 59,830.00




30 Year LCCA - Net Present Value

Life Cycle Cost

Base Case

Green Case

Project Administration
AE Basic Servics

AE Special Services
Commissioning

LEED Documentation
Construction
Replacement Costs
Operations - Power

Operations - Gas

Operations - Water

Sewer

Repairs & Maintenance

160,000
1,760,000
NA

NA

NA
31,990,000
680,000
3,238,000
122,000
203,000
Population

4,475,000

160,000
1,760,000
320,000
80,000
80,000
32,310,000
525,000
2,140,000
110,000
141,000
Population

4,304,000

Net Present Value

42,628,000

41,930,000

Soft Costs:

1,920,000

2,400,000

Construction Costs:

31,990,000
$415 per SF

32,310,000
$419 per SF




60%

34%
5%
1%

HVAC Lighting Plug Loads Ceiling Fans

Energy Savings by Type




49%

Classrooms Admin/Faculty Library/Media Cafetorium Kitchen
Group 1 Group 2 Group 3 Group 4 Group 5

Percent of Energy Savings by Building Group Type




12 Case Studies of Sustainable Schools

No. Case Study School Location Type LEED

1 Roy Lee Walker Texas Elementary No

2 Durant Middle School North Carolina Middle No

3 Fossil Ridge High School Colorado High Certified
4 Clackamas High School Oregon High Silver

5 Clearview Elementary Pennsylvania Elementary Gold

6 Willow School New Jersey K-8 Gold

7 Third Creek Elementary North Carolina Elementary Gold

8 Dalles Middle School Oregon Middle Gold

9 Case Middle School (Punahou) Hawaii Middle Gold (Reg)
10 lolani High School Additions Hawaii High No

1 Benjamin Franklin Elementary Washington Elementary No

12 Cottage Lake Elementary Phase I Washington Elementary No




Mainland Case Studies and Hawaii’s Climate

LEED NC ScoreCard v2-2 Hawaii vs Mainland 8/18/2006

Total Project Score - DOE Elementary School

Certified 76 o 37 points  Silver wnls Gold 39 1o 51 poinls Platinum 572 or more ponts

[N Sustainable Sites Possible Points 14 MEEMEENEEN Materials & Resources Possible Points 13
N X

5
Y 7
Y

Construction Activity Pollution and Prevention 7w storage & Collection of Recyclablos

Site Selection |1 sedi0 Building Reuse Mainlain 75% of Existing Wals. Floors and Roof
Development Density & Community Connectivity B Building Reuse Maintain 100% of Existing Walls, Floors and Rool
Brownfield Redevelopment | sl Building Reuse Maintain 50% Interior Non-Structural Elements
Alternative Transportation Public Transportation Accoss Jedtn 1 Gonstruction Waste M. t Divert 50% from Landfill
Alternative Transportation Bicyda Storage & Changing Roorms. Sediis Construction Waste Manag t Divert 75% from Landfill
Alternative Transportation Low emitting and fuel-efficient vehices St Resource Reuse 5%

Alternative Transportation Parking Capacity | | il Resource Reuse 10%

Reduced Site Disturbance Proted or Reslore Habilal ; Sednt Reeyeled Content 10% (post-consumen+ 172 post-industiial)

Reduced Site Disturbance, Maxmize Open Space | 1| w40 Recycled Content 20% (post 112 post

Stormwater Management Quanily Control ) Ciredit & | Materials 10% Ext d, Processed & Manufaclured Regionally
Stormwater Management Quality Control rodit Regional Materials 20% Extracted, P d & Manufactured Regionall
Heat Island Effect Moo Roof Criachl £ Rapidly Renewable Materials

Heat Island Effect Roof 1 cedtt o Certified Wood

Light Pollution Reduction

Nater Efficiency Possible Points 5

Y Sfresg o Minimum 1AQ Performance
Water Efficiont Landscaping, Reduca by 50% e Envi tal Tobacco Smoke (ETS) Control
Water Efficient Landscaping No Polable Use or No lirigation ) wit Outdoor Air Delivery Monitoring
I tive Wastewater Technologi radit Increased Ventilation
Water Use Reduction 20% Reduction - “i101 Construction IAQ Management Plan During Construction
Water Use Reduction 30% Reduction Cire Construction 1AQ Man: t Plan Before Deeupancy
©“ilt 1 Low-Emitting Materials, Adhasives & Sealants
[N Energy & Atmosphere Possible Points 17 e Low-Emitting Materials, Paints and Coatings.
T N Low-Emitting Materials, Carpat
Fund tal Building Sy Commissioni “i14 Low-Emitting Materials, Composite Wood & Agrifiber Produds
Minimum Energy Performance | | | Cradit Indoor Chemical & Pollutant Source Control
Fundamental Refrigerant Management <« Confrollability of Systems Lighting
Optimize Energy Perfi 14% Now /7% Existing 1 Controllability of Systems Themal Comfort
Optimize Energy Perf: 21% Maw | 14% Existing Thermal Comfort Design
Optimize Energy Perf 28% Now [ 21% Existing Thermal Comfort Verification
Optimize Energy Per 5% Mow [ 28% Exisling Daylight & Views, Dayiight 15% of Spaces
Daylight & Views, Views for 80% of Spaces

Optimize Energy Perf 42% Now / 35% Existing
EJEREE Innovation & Design Process Possible Points 5
? N

Renewable Energy, 2 5%
¥

Renewable Energy, 7 5%
Renewable Energy, 12.5%
1 Jedttt Innovation in Design
wat s Innovation in Design

Enhanced Commissioning
Innovation in Design

Enhanced Refrigeration M
Measurement & Verification
| 114 Innovation in Design
1 «i°  LEED™ Accrodited Professional

S e N TR Sl T )

Green Power

Achievable Climate Related Crodits
Achievable General Credits

LEED v2.2 Scorecard




Survey of 12 Existing Sustainable Schools

Summary of Significant Emerging Trends

1. Daylighting is a primary strategy to reduce operational costs and improve performance
of students, faculty, and staff. Over 75% of spaces are daylit.

2. Primary water conservation strategies include low-flow plumbing fixtures, and
drought tolerant native landscaping.

3. Commissioning and M&V is a common characteristic of schools surveyed.
4. Increased up-front costs are perceived to be exceeded by operational savings.

5. Environmental goals were considered important, including water conservation, avoiding.
pollution of water sources, and promoting water conservation awareness

6. Construction waste management is a common characteristic of surveyed schools.
7. Daylighting and good indoor air quality have produced noticeable improvements in
productivity, occupant comfort, occupant health, student performance, and reduced

absenteeism.

8. No significant evidence that construction budgets have increased. Perception is that
achieving sustainable schools is more a product of best practice than more money.

9. Pursuing LEED certification was typically an independent decision of the school, and not
a mandate by the local jurisdiction.
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