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C lackamas  H igh  Schoo l  –  Bu i ld ing  Program

•• 1800 Students1800 Students

•• 275,000 275,000 ± Square Feet Square Feet

•• 41.6 Acre Developable Site41.6 Acre Developable Site

•• Parking for 500Parking for 500± Automobiles Automobiles

•• 25 Bus Loading/Unloading25 Bus Loading/Unloading

•• Parking for 250 BicyclesParking for 250 Bicycles
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Many Firsts

•• 1st new high school in many years.1st new high school in many years.

•• 1st collaboration with many team members.1st collaboration with many team members.

•• 1st to fully implement green architecture & sustainable goals.1st to fully implement green architecture & sustainable goals.

•• 1st that employs a performance based contract to achieve energy1st that employs a performance based contract to achieve energy
savings (including commissioning).savings (including commissioning).

•• 1st that involves national leaders in the field of energy conservation.1st that involves national leaders in the field of energy conservation.
•• RMIRMI

•• ENSARENSAR

•• Eley Eley AssociatesAssociates

•• PGEPGE

•• NW Lighting LabNW Lighting Lab
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A /E  T e a m

•• ArchitectsArchitects BOORA ArchitectsBOORA Architects

•• StructuralStructural KPFF Consulting EngineersKPFF Consulting Engineers

•• MechanicalMechanical CBGCBG

•• ElectricalElectrical Interface EngineeringInterface Engineering

•• CivilCivil Compass Compass IngineeringIngineering

•• Landscape ArchitectsLandscape Architects Beighley Beighley & Associates& Associates

•• Acoustical & SoundAcoustical & Sound Altermatt Altermatt Associates, Inc.Associates, Inc.

•• TheatreTheatre Landry & Landry & Bogan Bogan Theatre ConsultantsTheatre Consultants

•• Food ServiceFood Service Halliday Halliday Associates, Inc.Associates, Inc.
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C lackamas  H igh  Schoo l  –  S i te  Ana lys i s

PREVAILINGPREVAILING
WINTER WINDSWINTER WINDS

ExistingExisting
Land LabLand Lab
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C lackamas  H igh  Schoo l  –  S i t e  Des i gn

•• Arrangement to protectArrangement to protect
and preserve environmentand preserve environment

•• Clear Efficient OrganizationClear Efficient Organization

•• ParkingParking

•• BuildingBuilding

•• FieldsFields

•• SharingSharing

•• Safety and SecuritySafety and Security

•• SeparationSeparation

•• Passive SupervisionPassive Supervision

•• Service ZonesService Zones

•• Green and SustainableGreen and Sustainable
Design StrategiesDesign Strategies

•• Preservation ofPreservation of
WetlandWetland

•• Native PlantsNative Plants

•• Bio FiltrationBio Filtration

•• Recycled MaterialsRecycled Materials

•• Flexibility / ParkingFlexibility / Parking

•• Electric CarsElectric Cars

•• Athletic ProgramsAthletic Programs

•• Students andStudents and
CommunityCommunity
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C lackamas  H igh  Schoo l  –  Gu id ing  Pr inc ip l es  f o r  a  New H igh  Schoo l

•• Flexibility and integration ofFlexibility and integration of
instruction.instruction.

•• Learning and socialLearning and social
interaction.interaction.

•• Technology with flexibilityTechnology with flexibility
for future changes.for future changes.

•• Safe and secure learningSafe and secure learning
environment for studentsenvironment for students
and community.and community.

•• Athletic, activity andAthletic, activity and
performance areas forperformance areas for
students and community.students and community.

•• State of the art energyState of the art energy
conservation, sustainabilityconservation, sustainability
and green architecture.and green architecture.

•• Building as a teaching tool.Building as a teaching tool.
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C lackamas  H igh  Schoo l  –  Second  F l oo r  P l an
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C lass room House

Classroom
Typical

ScienceScience

Conf.

Teachers
Planning
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M e d i a  C e n t e r

Courtyard

Media Center

Commons

Administration
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O ffice / C o m m o n s

Courtyard

Counseling

Faculty

CAV

Commons

Administration
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F ine & Per forming Arts  / Techno l ogy

Stage
Tech.

Arts.

Family / Cons.
Study.

BandRehearsal
Work Rm.

Choral

Auditorium

Tech.
Prod.

Special
Ed.
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Phys ica l  Educat ion

GymFood

Custod.

Men.

Women.

Weight Room.

P.E. Stor.
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C lackamas  H igh  Schoo l  –  E a rthSmart Programs

EnergyEnergy
EfficiencyEfficiency

Quality IndoorQuality Indoor
EnvironmentEnvironment

EnvironmentalEnvironmental
ResponsibilityResponsibility

ResourceResource
EfficiencyEfficiency

•• Whole BuildingWhole Building
Energy AnalysisEnergy Analysis

•• SpecificSpecific
Requirements forRequirements for
Building Envelope,Building Envelope,
HVAC andHVAC and
Lighting SystemLighting System

•• BuildingBuilding
CommissioningCommissioning

•• Integrated DesignIntegrated Design
ProcessProcess

•• Low-toxicityLow-toxicity
Building ProductsBuilding Products

•• Fresh AirFresh Air
VentilationVentilation

•• NaturalNatural
DaylightingDaylighting

•• Indoor WaterIndoor Water
EfficiencyEfficiency

•• EnvironmentallyEnvironmentally
AppropriateAppropriate
LandscapingLandscaping

•• Interior RecyclingInterior Recycling
Storage AreaStorage Area

•• EfficientEfficient
TransportationTransportation

•• Recycled ContentRecycled Content
Building ProductsBuilding Products
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C lackamas  H igh  Schoo l  –  Energy  E f f i c i ency

•• Whole BuildingWhole Building
Energy AnalysisEnergy Analysis

•• SpecificSpecific
Requirements forRequirements for
Building Envelope,Building Envelope,
HVAC andHVAC and
Lighting SystemLighting System

•• BuildingBuilding
CommissioningCommissioning

•• Integrated DesignIntegrated Design
ProcessProcess
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C lackamas H igh  Schoo l  –  Implement ing  Day l ight ing

•• Solar AccessSolar Access

•• OrientationOrientation

•• MassingMassing

•• Bay DepthBay Depth

•• ShadingShading

•• MicroclimateMicroclimate

N O R T H

S

EW



B   O   O   R   AB   O   O   R   A     A   R   C   H   I   T   E   C   T   SA   R   C   H   I   T   E   C   T   S

E n v e l o p e  D e s i g n

•• OrientationOrientation

•• GlazingGlazing
•• Solar + LightSolar + Light

TransmittanceTransmittance

•• Shading DevicesShading Devices
•• ReflectivityReflectivity

•• InsulationInsulation
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C lackamas  H igh  Schoo l  –  Ea r l y  Day l i gh t ing  Mode l

•• 3/8” to ½” scale3/8” to ½” scale

•• Black foam coreBlack foam core

•• Laminate paper w/Laminate paper w/
proposed colorproposed color
(approx. light &(approx. light &
darkness)darkness)

•• Tracing paper forTracing paper for
translucent materialstranslucent materials
Close seams w/ tapeClose seams w/ tape

•• 4’ grids numbered &4’ grids numbered &
lettered on floorlettered on floor

•• Camera view ports 2Camera view ports 2
½” x 2 ½” min.½” x 2 ½” min.

•• FlexibilityFlexibility
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C lackamas  H igh  Schoo l  –  Day l igh t ing

•• Old ConceptOld Concept

•• Healthy EnvironmentHealthy Environment
•• Connection to OutdoorsConnection to Outdoors

•• Friend & FoeFriend & Foe

•• ControlsControls

•• Free LightFree Light

•• Reduced Mech.Reduced Mech.
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C lackamas  H igh  Schoo l  –  Day l igh t ing  Ana lys i s  -  L ightscape

January 1  |  12:00pm  |  Clear Sky March 1  |  12:00pm  |  Clear Sky

September 1  |  12:00pm  |  Clear Sky Daylighting Analysis
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C lackamas  H igh  Schoo l  –  L i gh t ing  Des ign  Lab  Se rv i ces

•• ConsultationConsultation

•• Mtgs. – on or off siteMtgs. – on or off site

•• Review of lighting & control strategiesReview of lighting & control strategies

•• Design inputDesign input

•• Model StudiesModel Studies

•• Performance under clear or overcast skiesPerformance under clear or overcast skies

•• Identification of problem areasIdentification of problem areas

•• Report & recommendationsReport & recommendations

•• AnimationsAnimations

•• Mock-upsMock-ups

•• Full scale mock-up for daylighting & electricFull scale mock-up for daylighting & electric
lightinglighting
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C lackamas  H igh  Schoo l  –  L i gh t i ng  Des ign  Lab  Mock -Up
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C lackamas  H i gh  Schoo l  –  On  S i t e  Mock -Up

•• Model as a teacherModel as a teacher
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C lackamas  H i gh  Schoo l  –  On  S i t e  Mock -Up
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C lackamas  H i gh  Schoo l  –  On  S i t e  Mock -Up

•• Testing of T5 HO fixturesTesting of T5 HO fixtures



B   O   O   R   AB   O   O   R   A     A   R   C   H   I   T   E   C   T   SA   R   C   H   I   T   E   C   T   S

C lackamas  H igh  Schoo l  –  Ac tua l  C l ass room
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C lackamas  H igh  Schoo l  –  Techno logy  / C o n trols
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C lackamas  H igh  Schoo l  –  Mechan i ca l  Sys t em

SINGLE
ZONE
HVAC

SINGLE ZONE
HVAC

VAV
HVAC

VAV
HVAC

NATURAL VENTILATION
W/ FAN COIL BACK-UP

NATURAL
VENTILATION

W/ SINGLE
ZONE

BACK-UP

NATURAL
VENTILATION
W/ SINGLE

ZONE BACK-UP

•• Natural Ventilation +Natural Ventilation +
CoolingCooling

•• Single Zone HVACSingle Zone HVAC
w/ Variable Speedw/ Variable Speed
DriveDrive

•• Cooling TransferCooling Transfer
OptionsOptions
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C lackamas  H igh  Schoo l  –  Natura l  Vent i l a t ion  &  Back -up  Sys tem

•• Old ConceptOld Concept

•• Connects Occupants to OutsideConnects Occupants to Outside
•• Saves Energy + MaintenanceSaves Energy + Maintenance

•• Lower Initial CostsLower Initial Costs
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C lackamas High School  –  Deta i l  -  Natura l  Vent i la t ion

•• Natural VentilationNatural Ventilation
During inclementDuring inclement
WeatherWeather

•• Natural NighttimeNatural Nighttime
VentilationVentilation

SECTION
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C lackamas  H igh  Schoo l  –  Gym Natura l  Vent i l a t ion
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C lackamas  H igh  Schoo l  –  Gym Natura l  Vent i l a t ion
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C lackamas  H igh  Schoo l  –  C lass room Heat ing  +  Ven t i l a t i ng  Modes

•• At 45 degrees fullAt 45 degrees full
heating.heating.

•• Includes December,Includes December,
March and JuneMarch and June
Vacations.Vacations.
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C lackamas  H igh  Schoo l  –  Po ten t i a l  Ene rgy  Sav ings

40 %
Savings 45%

Savings 50%
Savings

30%
Savings

0

100000

200000

300000

400000

500000

600000

700000

LightingLighting
••DaylightingDaylighting
••ControlsControls

Fans / PumpsFans / Pumps
••NaturalNatural

VentilationVentilation
••High EfficiencyHigh Efficiency

Fans & MotorsFans & Motors
••Lower Heating &Lower Heating &

Cooling LoadsCooling Loads
••VariableVariable

Frequency DrivesFrequency Drives

CoolingCooling
••EnvelopeEnvelope
••Natural VentilationNatural Ventilation
••Fan Induced FreeFan Induced Free

CoolingCooling

HeatingHeating
••EnvelopeEnvelope
••Natural VentilationNatural Ventilation
••Occupancy ControlsOccupancy Controls

Potential SavingsPotential Savings
35% - 40% = $50,000/Year35% - 40% = $50,000/Year

RepresentsRepresents
Current OregonCurrent Oregon
Energy CodeEnergy Code

Not Included:Not Included:
••Plug LoadsPlug Loads
••EquipmentEquipment
••Hot WaterHot Water

700,000 KWH700,000 KWH

425,000 KWH425,000 KWH

700,000 KWH700,000 KWH

385,000 KWH385,000 KWH

150,000 KWH150,000 KWH

90,000 THERMS90,000 THERMS

63,000 THERMS63,000 THERMS

300,000 KWH300,000 KWH

12 Month School Year12 Month School Year
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C lackamas High Schoo l  –  Env i ronmenta l  Respons ib i l i t y

•• Indoor Water EfficiencyIndoor Water Efficiency
•• ToiletsToilets

•• Shower HeadsShower Heads

•• FaucetsFaucets

•• Recycled MaterialsRecycled Materials
•• InteriorInterior

•• ExteriorExterior

•• Efficient TransportationEfficient Transportation
•• Secure Bicycle ParkingSecure Bicycle Parking

•• Coordinated DeliveriesCoordinated Deliveries

•• Provisions for Electric CarsProvisions for Electric Cars
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C lackamas High Schoo l  –  Env i ronmenta l  Respons ib i l i t y

•• Environmentally Appropriate LandscapingEnvironmentally Appropriate Landscaping
•• Native Plants - Re-useNative Plants - Re-use

•• Drought Resistant PlantsDrought Resistant Plants

•• Protection of Existing VegetationProtection of Existing Vegetation

•• Re-use of Grey WaterRe-use of Grey Water

HollyHolly

Tolmia MenziesilTolmia Menziesil

Big Leaf MapleBig Leaf Maple

Red AlderRed Alder

SalalSalal

Sword FernSword Fern

Western HazelnutWestern Hazelnut

Red HuckleberryRed Huckleberry
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C lackamas  H igh  Schoo l  –  Sus ta inab le  Mater ia l s  +  Sys tems

•• Low Toxicity Building ProductsLow Toxicity Building Products
•• Paints / AdhesivesPaints / Adhesives
•• Laminates / Laminates / PanelingsPanelings
•• SealantsSealants

•• Low Maintenance Building ProductsLow Maintenance Building Products
•• ConcreteConcrete
•• Ceramic TilesCeramic Tiles
•• LinoleumLinoleum
•• Brick, Metals, etc.Brick, Metals, etc.

•• Long Life ProductsLong Life Products
•• ConcreteConcrete
•• BrickBrick
•• GlassGlass
•• MetalsMetals

•• Building System EfficiencyBuilding System Efficiency
•• StructuralStructural
•• AcousticalAcoustical
•• SecuritySecurity
•• Impact ResistantImpact Resistant
•• Moisture Resistant, etc.Moisture Resistant, etc.


