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PERCEPTION



Third Creek Elementary School
LEED-NC v2.0 Gold

REALITY



T.C. Williams High School
LEED-NC v2.1 Registered

REALITY



Chesterfield County Community Development Customer Service Center
LEED-NC v2.1 Certified

REALITY



What Makes a Building ‘Green’?What Makes a Building ‘Green’?
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Improved health,
productivity

Green Design = High Performance Design = Sustainable Design

Presenter
Presentation Notes
Segway from previous slide: so if they don’t look obviously different to the casual observer, what makes these buildings ‘green?’



Careful site selection also (avoiding wetlands, linking to transit + services, redevelopment of former brownfields); also stormwater mngmnt

…

Specifying recycled content, using regional materials, sustainable alternatives (FSC, agrifiber / linoleum), along with reuse and recycling of construction + demolition waste

Indoor environment where we spend 80-90% of our time; IAQ, daylighting, thermal comfort

…

Studies have shown increased test scores, greater productivity, asthma incidence , reduced absenteeism, improved staff retention

Benefits for local gov’t are savings, some of which are quantifiable while others are more intangible; better public relations as citizens look to their gov’t decision makers for leadership on drought response action, energy independence, climate change concerns



How Is Green Measured?How Is Green Measured?

Together comprise the Together comprise the US Green Building CouncilUS Green Building Council (USGBC)(USGBC)

Presenter
Presentation Notes
The leading organization behind today’s sustainable design principles, with clear metrics for measuring their impact

Non-profit HQ’d in DC

Emphasize local gov’t officials; also mention by name Joan Kelsh, Kristen



How Is Green Measured?How Is Green Measured?

Site
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Quality

Water

Management
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Material
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EEnvironmental
DDesign

Presenter
Presentation Notes
A set of guidelines for designers, building owners and governments to select the right high performance features for their project

With clear criteria for quantifying and tracking their impact

LEED as a yardstick for measuring

In this presentation we will use “high performance”, “sustainable design” and LEED all interchangably

Animate certification levels – these reflect a building’s level of features and integrated design strategies, but aren’t the goal in and of themselves



Green is Going MainstreamGreen is Going Mainstream

LEED Certified

LEED Registered

Moseley Architects’ projects in the 
last 8 years include:

13 LEED Certified buildings
(completed)

28 LEED Registered buildings
(in design or construction)

Presenter
Presentation Notes
Removed references to the number of LEEDap’s and MA’s RIC office… but could reinsert



Isle of Wight County Courts Facility

Shenandoah County District Courts Building

Amherst Adult Detention Center
(Blue Ridge Regional Jail Authority)

Green is Going MainstreamGreen is Going Mainstream



Green Building Policies in VirginiaGreen Building Policies in Virginia

Presenter
Presentation Notes
This growth has been noticed and encouraged by local gov’ts, as well as at the state level



Green Building Policies in VirginiaGreen Building Policies in Virginia

VML’s Green Government Challenge reflects this 
growing trend:

Out of 39 entries,

N = 15 (39%)

N = 18 (46%)

Many localities have several green buildings ea. (32 total)

Presenter
Presentation Notes
Ask Bryna about the residential bldg programs – EarthCraft, GBI’s ____, ???

396 buildings in the commonwealth are pursuing or have already achieved LEED certification (341 registered + 55 certified)



Note that of 200 VML member localities:

	68 registered for the challenge

	39 submitted

	26 scored 100 or more



NACo Support for Green BuildingNACo Support for Green Building



Local Government OutreachLocal Government Outreach



Green Building MythsGreen Building Myths

• You’ll only find them in places like Seattle

• The aesthetics won’t fit with my community

• Building codes get in the way

• They cost too much to build and maintain

Presenter
Presentation Notes
John to start here

Animate one by one

Into with “Given all this, you might ask what’s the hangup… why we don’t see green building being even more commonplace than it already is”





Conventional Building Cost (100%)

Average for offices and schools; based on 40 buildings

Additional Cost

PLATINUM (2 buildings)

GOLD (9 buildings)

SILVER (21 buildings)

CERTIFIED (8 buildings)

6.8%

2.2%

1.9%

.66%

Additional Construction CostsAdditional Construction Costs

Presenter
Presentation Notes
This is a national study of a limited number of bldgs, so we have been very interested to know whether this would be true for our own area

Would like to present three case studies - … keep this in mind, as we will come back to it

Reference Bryna’s VML article? …



Third Creek Elementary SchoolThird Creek Elementary School
Iredell-Statesville Schools, NC
92,500 SF
800 students

Moseley’s First LEED Project

World’s First LEED Gold
K-12 School

5 years of operational data

Presenter
Presentation Notes
Opened in 2002



Energy Saving Features

Architectural

• Super Insulated Envelope
– Roof R-45
– Walls R-22

• Separate Daylight and 
Vision Glazing
– Glass windows U-0.34, Tvis 46%
– Light shelves U-0.30, Tvis 70%

Third Creek Elementary SchoolThird Creek Elementary School

Presenter
Presentation Notes
Typical insulation might be R20-30 for roof, R13-19 for walls

U value – lower = better, single pane glass might be U-1.12

Tvis – Visible transmittance – lower = less glare

Light shelves bounce light deeper into room but reduce glare



Energy Saving Features

Electrical

• Dual-lighting zones in classrooms

• T-8 indirect lighting fixtures

• Occupancy sensors

Third Creek Elementary SchoolThird Creek Elementary School

ZONE 2S ZONE 1

S

Presenter
Presentation Notes
Can decide whether to turn on Zone 2 or not if daylight is available

Now daylight sensing dimmers are available that will do this automatically



Energy Saving Features

Mechanical

• High Efficiency Water Source 
Heat Pumps
– 14.5 EER, 4.4 COP

• Energy Recovery Ventilators
(ERV)

Third Creek Elementary SchoolThird Creek Elementary School

Presenter
Presentation Notes
EER = Energy Efficiency Ratio

COP = Coefficient of Performance



Energy Saving Features

Mechanical (con’t)

• Variable Frequency Drive (VFD)

• Two-stage Condensing Boilers

• CO2 Sensors

Third Creek Elementary SchoolThird Creek Elementary School

Presenter
Presentation Notes
Pumps and fans variable frequency to match actual load conditions





The cumulative and individual effects of
these inputs are determined through a
building energy model.

Third Creek Elementary SchoolThird Creek Elementary School

Third Creek’s model 
predicted a 23% savings 
over the LEED-mandated
energy code
(ASHRAE 90.1-1999)

Presenter
Presentation Notes
Point out that the existing code in the state was several % less efficient than this new code (4% less efficient than 1999)

Define ASHRAE



Third Creek Elementary SchoolThird Creek Elementary School

$0
$20,000
$40,000
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$80,000

$100,000
$120,000

2002-2003 2003-2004 2004-2005 2005-2006 2006-2007

Baseline (LEED Energy Code) Actual Bldg

11% 17%
30% 18% 25%

vs. LEED’s Energy Code $108,881
vs. State’s Energy Code $130,144

Cumulative savings
to date:

Energy Bills of Actual vs. Modeled Building

Presenter
Presentation Notes
The reason for baseline changes from year to year is b/c energy rates (esp gas) change over time

The reason for actual bldg changes stem from differences in weather, occupancy, maintenance, schedules

Remember state energy code at the time was ASHRAE 90.1-1989, LEED was 1999



Note that the following was sent out in April before we were able to revise it; shows that the first year savings were up around 25+% [but incorrect rates comb w/ diff’s in gas and elec consumption ea yr]

School Year Electric Bills Gas Bills Total Total Savings

Model N/A N/A $86,446 22.89%

2002-2003 $65,560 $17,663 $83,223 25.76%

2003-2004 $65,981 $16,637 $82,618 26.30%

2004-2005 $58,392 $16,222 $74,614 33.5%





Third Creek Elementary SchoolThird Creek Elementary School

Water Saving Features

Plumbing Fixtures

• Low-flow lavatories, showers

• Waterless urinals

Irrigation

• No permanent irrigation

Estimated savings: $2,087

Low-flow lavatories, showers

Presenter
Presentation Notes
It is possible to determine the water savings of opting for landscaping without irrigation, but wasn’t done at this time (design was 7 years ago)

For waterless urinals, they do save water, but cartridge replacement costs negate water savings

Note that pint-flush option is now availabel



Third Creek Elementary SchoolThird Creek Elementary School

Estimated Cost of High Performance Features

Sustainable Sites $28,000
Water Efficiency -$5,000
Energy & Atmosphere $44,250
Materials & Resources $50,000
Indoor Environmental Quality $19,000
USGBC Certification Fees $1,200
Total $138,450

= 1.4% of total construction cost ($9.85M)
Payback Period: 4.9 yrs

Presenter
Presentation Notes
Recall that this is less than the USGBC’s findings of 2.2% for LEED Gold buildings

Note that these are design estimates (not formally priced by the Contractor)

-$5000 in water efficiency is removal of irrigation system

Intangible benefits of daylighting, improving the air students and teachers breathe – as well as the societal benefits coming from reduced construction waste and stormwater management – are all paid for by the energy and water savings alone ($28,115 combined)



Over a 40 year building lifespan, and not accounting for the strong likelihood that energy will become even more expensive, the school can expect to save over a million dollars



T.C. Williams High SchoolT.C. Williams High School
Alexandria City Public Schools
461,000 SF
2,500 students

Targeting LEED Gold

Opened in August 2007



Energy and Water Saving Features
In addition to those used at Third Creek:

• Rainwater cistern

• Garden roof

• Improved HVAC Controls

• T5 lighting

• Less insulation

T.C. Williams High SchoolT.C. Williams High School

Presenter
Presentation Notes
Ask Bryna for size of garden roof (small % of the total for demonstration purposes)



Will also include LEED “Dashboard” for real-time energy tracking by the students



Less insulation b/c the energy model showed that the building would be running A/C for much of the winter; decreasing it allowed temperatures to normalize

If asked, the controls are VSD for cooling tower, CW+HW control sequences (as well as the VFD for CW/HW pumping, as with TCE)



T.C. Williams High SchoolT.C. Williams High School

$0

$20,000

$40,000

$60,000

$80,000

$100,000

$120,000

Jul 07 Aug 07 Sep 07 Oct 07 Nov 07 Dec 07 Jan 08 Feb 08 Mar 08 Apr 08 May 08 Jun 08

Baseline (Energy Code) Design Prediction Actual Performance

Energy Consumption of Actual vs. Modeled Building

Electricity $312,289
Natural Gas $25,707

Annual
Savings:

Presenter
Presentation Notes
Baseline is ASHRAE 90.1-1999

Explain all terms as the lines come in one-by-one; legend should be animated as well

This is about 33.5%; model indicated 39.5%...

Combined electric and gas means that the graph is harder to track by season (Dec is highest b/c ? Drop in Nov due to elec; why?)

Right now this shows Nov ’07 with 20k subtracted to account for the maintenance change to BAS that wasn’t authorized



Note that energy models in this version of LEED didn’t take into account the process energy of receptacles, elevators, or exterior lighting – thus 15% higher can be expected

First year of operation is working settling in (recall from the first graph that TCE only saved 11% in its first year before hitting its stride)

There isn’t necessarily a technical explanation for this phenomenon, so we are looking at systems that will relay the data to one of our engineers on a monthly or at least quarterly basis – making it easier to look back at the preceding month and identify what might have changed (event, maintenance change, known equipment issue, weather, etc)



Ask IT about smoothed line textures in previous graph (keeps changing when edited)



For those interested / with questions: EUI (in kBtu / SF / yr) of baseline was 83.8, design case was 50.7, actual bldg [interpolating for rest of year] has been 56.3



T.C. Williams High SchoolT.C. Williams High School

Dollars Gallons

Annual Water Savings (estimated)

Rainwate 
r Reuse

Low-flow 
Fixtures

1M 2M 3M 4M 5M 6M

$10,00 
0

$20,00 
0

Gallon 
s:

Dollars 
:

$17,411

$14,215

5,428,432

2,457,000

Presenter
Presentation Notes
Rainwater is used for flushing, HVAC and irrigation

Totals over $31k, nearly 8M gallons annually (equivalent to annual water consumption of 85 homes)

As with TCE, the waterless urinal savings are adjusted to account for the added cost of cartridge replacements

Improvements to the plumbing fixtures helps the most b/c both water and sewer charges are saved – i.e. reduce the gallons needed in the first place, then try to source them something other than potable drinking water

Remind about the SF

Waterless urinals, low-flow lav’s and showers

72% less potable water used for the plumbing fixtures through careful selection and cistern reuse

*based on current VA American Water rates





T.C. Williams High SchoolT.C. Williams High School

Combined Annual Utility Savings

Electricity $312,289

Natural Gas $25,707

Water $31,626

Total Savings $369,622

Sustainability Investment $1.2M

1.9% of total construction cost ($80.2M)
Payback Period: 3.2 yrs

Presenter
Presentation Notes
Recall again that the USGBC found a national average of 2.2% for Gold rated buildings

USGBC Certification Fees $16.5k (much larger bldg than Third Creek)



Even though the rainwater cistern may not pay for itself, the savings from reduced cooling loads, improved lighting are so large that they in essence fund this part of the project



Over a 40 year building lifespan, and not accounting for the strong likelihood that energy will become even more expensive, the school can expect to save over 15 million dollars



T.C. Williams High SchoolT.C. Williams High School

Added benefits:

Saving on energy costs also reduces greenhouse gas 
emissions:

1,940 tons of CO2 annually
equivalent to 381 average US automobiles

Saving on water costs through cistern reuse also reduces 
stormwater runoff:

5.89 acres of impervious 38% reduction in stormwater
roof area negated runoff velocity (10-yr storm)

Presenter
Presentation Notes
Larger scale impacts than just the building

The reductions are especially large for electric b/c source energy produced at the power plant is reduced even more than what is used at the site (in other words, transmission losses of more than 75% are completely avoided)



*vs. ASHRAE 90.1-1999 baseline

**according to USEPA eGRID Database



CFS Cubic feet per second - a measure of the volume of water; 1 cfs equals 7.48 gallons-per-minute, and 1 cfs flowing for 24 hours equals two acre-feet.



Chesterfield County
92,175 SF
257 staff

- Chesterfield’s first LEED building

- Certified within original budget

Opened in October 2006

Chesterfield County CD BuildingChesterfield County CD Building

Presenter
Presentation Notes
The center houses the following departments:

Building Inspection, Fire and Life Safety, Transportation, Environmental

Engineering, Planning, and Community Development.



Worked within the original budget; LEED Premium essentially zero

Also came in $1.6M under budget (Budget: $13,600,000; Bid: $11,985,000); 1.2? No add’l design services; Cx fee?



Chesterfield County CD BuildingChesterfield County CD Building

0

20

40

60

80

100

Avg for Public Assembly
Building and Office*

Actual Bldg Performance    
(Avg 2007-2008)

kB
tu

 / 
SF

 / 
yr

* from the US Energy Information Administration’s CBECS Data

Presenter
Presentation Notes
CBECS is for public assembly (regular office is slightly lower at 87)

Define CBECS (commercial bldg energy consumption survey) – for our climate zone

Commissioning fee: 

USGBC Certification fees $3,700

Energy and water-related features:

􀂄 metal roofing with an “ULTRA-Cool” coating and white membrane roofing;

􀂄 native and drought-tolerant plants that do not require irrigation;

􀂄 waterless urinals and infrared sensor lavatories that reduce water use by

approximately 36 percent;

􀂄 an HVAC system free of ozone-depleting CFCs, HCFCs, and halons;

􀂄 a carbon dioxide monitoring system;

􀂄 low-emitting adhesives, sealants, paints, carpet, and composite wood products;

􀂄 over 59 percent regionally manufactured materials;

􀂄 over 23 percent recycled content materials;

􀂄 three part walk-off mat systems; and

􀂄 views for over 91 percent of regularly occupied spaces.



Maintenance AdjustmentsMaintenance Adjustments

High performance features require different
maintenance, but not necessarily more of it

Filter replacement for indoor air quality

- Using pre-filters recommended for longer life 
of the main filtration media

CO2 sensor calibration 
for energy savings

- Should be done annually

Presenter
Presentation Notes
Discuss Cx examples with JT



Maintenance AdjustmentsMaintenance Adjustments

Waterless urinal cartridge replacement

- Several manufacturers now have 
a pint-flush alternative

Other considerations:

- Native landscaping = less maintenance

- Commissioning can reduce callbacks

- Walk-off mats in entryway systems keep 
pollutants out of the building to begin with

Recycling

Presenter
Presentation Notes
Garden roofs require weeding and perhaps irrigation in the first year of establishment, but these can be done by students if integrated into an ecology or biology curriculum



What Features Make Cents 
for My Project? 

What Features Make Cents 
for My Project?

Reflective roofing
CO2 monitors
T-5 lighting ballasts
Occupancy sensors
Energy Star products
Low-flow fixtures

Solar Hot Water
Window upgrades
Energy recovery units
Wall / roof insulation
Daylight harvesting

Rainwater cisterns
Photovoltaic panels
Wind turbines
Garden roofs

CO2 monitors

Occupancy sensors

Rainwater cisterns
Photovoltaic panels
Wind turbines
Garden roofsWindow upgrades

Wall / roof insulation
Daylight harvesting

Step 1

Step 2

Step 3

Presenter
Presentation Notes
Pretty good prioritization Yellow items may or may not be a quick payback depending on your project

Note: CD Bldg has CO2, lighting, occupancy sensors, roof, window upgrades, energy recovery, insulation



This list is not exhaustive, but a synopsis of the kind of strategies that make sense at each level of investment

Energy modeling is an important tool (ex. too much insulation at TCW), but can try t stick by what makes the most sense for all



Emphasize integrated design discussions (A, E’s and O all together) and energy modeling as the process, since those in green [click] can be more or less important depending on the building program, site conditions, and local ordinances



CWM along with materials selection for recycled + regional as well as IAQ benefits still matter, but their impact is at the community and societal level; those shown here are what saves the city or town itself



Integrated design discussions? (daylighting analysis, acoustics, cistern design)



Good Places to StartGood Places to Start

www.ashrae.org www.advancedbuildings.net

Presenter
Presentation Notes
Available for download on the internet



Questions?Questions?



Green Buildings Make CentsGreen Buildings Make Cents

Jay Moore, Vice President, AIA
Carrie Webster, Environmental Analyst, LEED AP

Jay Moore, Vice President, AIA
Carrie Webster, Environmental Analyst, LEED AP

THANK YOU!
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