
USGBC’s LEED (Leadership in Energy and Environmenta l Design)  
Guidelines 

EA Credit 1: Optimize  Energy Performance 

1–10 Points 

I ntent  
Achieve increasing levels of energy perform ance above the baseline in the prerequisite 
standard to reduce environm ental and econom ic im pacts associated with excessive energy 
use. 

Requirem ents  
Select  one of the three com pliance path opt ions described below. Project  team s docum ent ing 
achievement  using any of the three opt ions are assumed to be in compliance with EA 
Prerequisite 

• OPTI ON 1 — WHOLE BUI LDI NG ENERGY SI MULATI ON (1–10 Points)  
Dem onst rate a percentage im provem ent  in the proposed building perform ance rat ing 
com pared to the baseline building perform ance rat ing per ASHRAE/ I ESNA Standard 
90.1-2004 (without  am endm ents)  by a whole building project  simulat ion using the 
Building Perform ance Rat ing Method in Appendix G of the Standard. The m inim um  
energy cost  savings percentage for each point  threshold is as follows:   

New Buildings Exist ing Building Renovat ions Points 
10.5%  3.5%  1 
14%  7%  2 
17.5%  10.5%  3 
21%  14%  4 
24.5%  17.5%  5 
28%  21%  6 
31.5%  24.5%  7 
35%  28%  8 
38.5%  31.5%  9 
42%  35%  10 

Appendix G of Standard 90.1-2004 requires that  the energy analysis done for the 
Building 

Perform ance Rat ing Method include ALL of the energy costs within and associated with 
the building project . To achieve points using this credit ,  the proposed design— 

o must  comply with the mandatory provisions (Sect ions 5.4, 6.4, 7.4, 8.4, 9.4 
and 10.4)  in Standard 90.1-2004 (without  am endm ents) ;  

o m ust  include all the energy costs within and associated with the building 
project ;  and 

o must  be compared against  a baseline building that  complies with Appendix G 
to Standard 90.1-2004 (without  am endm ents) . The default  process energy 
cost  is 25%  of the total energy cost  for the baseline building. For buildings 
where the process energy cost  is less than 25%  of the baseline building 
energy cost , the LEED subm it tal m ust  include support ing docum entat ion 
substant iat ing that  process energy inputs are appropriate. 

For the purpose of this analysis, process energy is considered to include, but  is not  
lim ited to, office and general m iscellaneous equipm ent , com puters, elevators and 



escalators, kitchen cooking and refr igerat ion, laundry washing and drying, light ing 
exem pt  from  the light ing power allowance 

(e.g. light ing integral to m edical equipm ent )  and other (e.g. waterfall pum ps) . 
Regulated (nonprocess)  energy includes light ing (such as for the inter ior, parking 
garage, surface parking, façade, or building grounds, except  as noted above) , HVAC 
(such as for space heat ing, space cooling, fans, pum ps, toilet  exhaust , parking garage 
vent ilat ion, kitchen hood exhaust , etc.) , and service water heat ing for dom est ic or 
space heat ing purposes. 

For EA Credit  1, process loads shall be ident ical for both the baseline building 
perform ance rat ing and for the proposed building perform ance rat ing. However, 
project  team s m ay follow the Except ional Calculat ion Method (ASHRAE 90.1-2004 
G2.5)  to docum ent  m easures that  reduce process loads. Docum entat ion of process 
load energy savings shall include a list  of the assum pt ions m ade for both the base and 
proposed design, and theoret ical or empir ical informat ion support ing these 
assum pt ions. 

OR 

• OPTI ON 2 — PRESCRI PTI VE COMPLI ANCE PATH (4 Points)  
Com ply with the prescript ive m easures of the ASHRAE Advanced Energy Design Guide 
for Sm all Office Buildings 2004. The following rest r ict ions apply:   

o Buildings m ust  be under 20,000 square feet  
o Buildings m ust  be office occupancy 
o Project  team s m ust  fully com ply with all applicable cr iter ia as established in 

the Advanced Energy Design Guide for the clim ate zone in which the building 
is located 

OR 

• OPTI ON 3 — PRESCRI PTI VE COMPLI ANCE PATH (1 Point )  
Com ply with the Basic Criter ia and Prescript ive Measures of the Advanced Buildings  

Benchm ark™ Version 1.1 with the except ion of the following sect ions:  1.7 Monitor ing 
and Trend- logging, 1.11 I ndoor Air Quality, and 1.14 Networked Com puter Monitor 
Cont rol. The following rest r ict ions apply:  

o Project  team s m ust  fully com ply with all applicable cr iter ia as established in 
Advanced 

Buildings Benchm ark for the clim ate zone in which the building is located. 

Potent ia l Technologies &  St ra tegies  

Design the building envelope and system s to m axim ize energy perform ance. Use a 
com puter sim ulat ion m odel to assess the energy perform ance and ident ify the m ost  
cost -effect ive energy efficiency m easures. Quant ify energy perform ance as com pared 
to a baseline building. 

I f a local code has dem onst rated quant itat ive and textual equivalence following, at  a 
m inim um , the U.S. Departm ent  of Energy standard process for com m ercial energy 
code determ inat ion, then the results of that  analysis m ay be used to correlate local 
code perform ance with ASHRAE 90.1-  2004. Details on the DOE process for 



com m ercial energy code determ inat ion can be found at  
www.energycodes.gov/ im plem ent / determ inat ions_com .stm . 

Caulks and sealants can help to indire ct ly conserve and opt im ize a building’s 
energy eff iciency, thus leading to im proved m easurem ents against  th is 
cr iter ia .  

EQ Prerequisite 2: Environmen tal Tobacco Smoke (ETS)  Control 

Required 

I ntent  
Minim ize exposure of building occupants, indoor surfaces, and vent ilat ion air dist r ibut ion 
system s to Environm ental Tobacco Sm oke (ETS) . 

Requirem ents  

• OPTI ON 1  
o Prohibit  sm oking in the building. 
o Locate any exter ior designated sm oking areas at  least  25 feet  away from  

ent r ies, outdoor air  intakes and operable windows. 

OR  

• OPTI ON 2  
o Prohibit  smoking in the building except  in designated sm oking areas. 
o Locate any exter ior designated sm oking areas at  least  25 feet  away from  

ent r ies, outdoor air  intakes and operable windows. 
o Locate designated sm oking room s to effect ively contain, capture and rem ove 

ETS from  the building. At  a m inimum, the smoking room must  be direct ly 
exhausted to the outdoors with no re-circulat ion of ETS-containing air  to the 
non-sm oking area of the building, and enclosed with im perm eable deck- to-
deck part it ions. With the doors to the sm oking room closed, operate exhaust  
sufficient  to create a negat ive pressure with respect  to the adjacent  spaces of 
at  least  an average of 5 Pa (0.02 inches of water gauge)  and with a m inim um  
of 1 Pa (0.004 inches of water gauge) . 

o Perform ance of the sm oking room  different ial air  pressures shall be verified by 
conduct ing 15 m inutes of m easurem ent , with a m inim um  of one m easurem ent  
every 10 seconds, of the different ial pressure in the sm oking room  with 
respect  to each adjacent  area and in each adjacent  vert ical chase with the 
doors to the sm oking room  closed. The test ing will be conducted with each 
space configured for worst  case condit ions of t ransport  of air from  the sm oking 
room s to adjacent  spaces with the sm oking room s’ doors closed to the 
adjacent  spaces. 

OR  

• OPTI ON 3 (For resident ial buildings only)   
o Prohibit  sm oking in all com m on areas of the building. 
o Locate any exter ior designated sm oking areas at  least  25 feet  away from  

ent r ies, outdoor air  intakes and operable windows opening to com m on areas. 
o Minim ize uncont rolled pathways for ETS t ransfer between individual resident ial 

units by sealing penet rat ions in walls, ceilings and floors in the resident ial 
units, and by sealing vert ical chases adjacent  to the units. 

http://www.energycodes.gov/implement/determinations_com.stm


o All doors in the resident ial units leading to com m on hallways shall be weather-
st r ipped to m inim ize air  leakage into the hallway. 

o I f the com m on hallways are pressurized with respect  to the resident ial units 
then doors in the resident ial units leading to the com m on hallways need not  be 
weather-st r ipped provided that  the posit ive different ial pressure is 
dem onst rated as in Opt ion 2 above, considering the resident ial unit  as the 
sm oking room . Acceptable sealing of resident ial units shall be dem onst rated 
by a blower door test  conducted in accordance with ANSI / ASTM-E779-03, 
Standard Test  Method for Determ ining Air Leakage Rate By Fan Pressurizat ion, 
AND use the progressive sam pling m ethodology defined in Chapter 4 
(Com pliance Through Quality Const ruct ion)  of the Resident ial Manual for 
Com pliance with California’s 2001 Energy Efficiency Standards 

(www.energy.ca.gov/ t it le24/ resident ial_m anual) . Resident ial units m ust  dem onst rate 
less than 1.25 square inches leakage area per 100 square feet  of enclosure area ( i.e. 
sum  of all wall,  ceiling and floor areas) . 

Potent ia l Technologies &  St ra tegies  Prohibit  smoking in comm ercial buildings or 
effect ively cont rol the vent ilat ion air in sm oking room s. For resident ial buildings, 
prohibit  sm oking in com mon areas, design building envelope and systems to m inim ize 
ETS t ransfer am ong dwelling units. 

EQ Credit 3.2: Construction I AQ Management Plan: Be fore Occupancy 

1 Point 

I ntent  
Reduce indoor air  quality problem s result ing from  the const ruct ion/ renovat ion process in order 
to help sustain the com fort  and well-being of const ruct ion workers and building occupants. 

Requirem ents  
Develop and im plement  an I ndoor Air Quality ( I AQ)  Managem ent  Plan for the pre-occupancy 
phase as follows:  

• OPTI ON 1 — Flush-Out   
o After const ruct ion ends, pr ior to occupancy and with all interior finishes 

installed, perform  a building flush-out  by supplying a total air  volum e of 
14,000 cu.ft .  of outdoor air  per sq.ft .  of floor area while m aintaining an 
internal temperature of at  least  60 degrees F and relat ive hum idity no higher 
than 60% .  

OR 

o I f occupancy is desired prior to com plet ion of the flush-out , the space m ay be 
occupied following delivery of a m inim um  of 3,500 cu.ft .  of outdoor air  per 
sq.ft .  of floor area to the space. Once a space is occupied, it  shall be vent ilated 
at  a m inim um  rate of 0.30 cfm / sq.ft .  of outside air or the design m inim um  
outside air  rate determ ined in EQ Prerequisite 1, whichever is greater. During 
each day of the flush-out  period, vent ilat ion shall begin a m inim um  of three 
hours pr ior to occupancy and cont inue during occupancy. 

These condit ions shall be maintained unt il a total of 14,000 cu.ft . / sq.ft .  of outside air  
has been delivered to the space. 

OR 

http://www.energy.ca.gov/title24/residential_manual


• OPTI ON 2 — Air Test ing  
o Conduct  baseline I AQ test ing, after const ruct ion ends and prior to occupancy, 

using test ing protocols consistent  with the United States Environm ental 
Protect ion Agency Com pendium  of Methods for the Determ inat ion of Air 
Pollutants in I ndoor Air and as addit ionally detailed in the Reference Guide.  

o Dem onst rate that  the contam inant  m axim um concent rat ions listed below are 
not  exceeded.  

CONTAMI NANT MAXI MUM CONCENTRATI ON 

Formaldehyde 50 parts per billion 

Part iculates (PM10)  50 m icrogram s per cubic m eter 

Total Volat ile Organic Com pounds (TVOC)  500 m icrogram s per cubic m eter 

*  4-Phenylcyclohexene (4-PCH)  6.5 m icrogram s per cubic m eter 

Carbon Monoxide (CO)  9 part  per m illion and no greater than 2 parts per 
m illion above outdoor levels 

*  This test  is only required if carpets and fabrics with styrene butadiene rubber 
(SBR)  latex backing m aterial are installed as part  of the base building system s. 

o For each sam pling point  where the m axim um  concent rat ion lim its are 
exceeded conduct  addit ional flush-out  with outside air  and retest  the specific 
parameter(s)  exceeded to indicate the requirements are achieved. Repeat  
procedure unt il all requirem ents have been m et . When retest ing non-
com plying building areas, take sam ples from  the same locat ions as in the first  
test . 

o The air  sam ple test ing shall be conducted as follows:   
1. All m easurem ents shall be conducted prior to occupancy, but  during 

norm al occupied hours, and with the building vent ilat ion system  
start ing at  the norm al daily start  t im e and operated at  the m inimum  
outside air  flow rate for the occupied m ode throughout  the durat ion of 
the air  test ing. 

2. The building shall have all interior finishes installed, including but  not  
lim ited to m illwork, doors, paint , carpet  and acoust ic t iles. Non- fixed 
furnishings such as workstat ions and part it ions are encouraged, but  
not  required, to be in place for the test ing. 

3. The num ber of sam pling locat ions will vary depending upon the size of 
the building and num ber of vent ilat ion system s. For each port ion of 
the building served by a separate vent ilat ion system , the num ber of 
sam pling points shall not  be less than one per 25,000 sq.ft .,  or for 
each cont iguous floor area, whichever is larger, and include areas with 
the least  vent ilat ion and greatest  presum ed source st rength. 

4. Air samples shall be collected between 3 feet  and 6 feet  from  the floor 
to represent  the breathing zone of occupants, and over a m inim um  4-
hour period. Potent ial Technologies & St rategies Prior to occupancy, 
perform  a building flush-out  or test  the air  contam inant  levels in the 
building. The flush-out  is often used where occupancy is not  required 
im m ediately upon substant ial com plet ion of const ruct ion. IAQ test ing 
can m inim ize schedule impacts but  m ay be m ore cost ly. Coordinate 
with I ndoor Environm ental Quality Credits 3.1 and 5 to determ ine the 
appropriate specificat ions and schedules for filt rat ion m edia. 



EQ Credit 4.1: Low-Emitt ing Ma terials: Adhesives & Sealants 

1 Point 

I ntent  
Reduce the quant ity of indoor air  contam inants that  are odorous, irr itat ing and/ or harm ful to 
the com fort  and well-being of installers and occupants. 

Requirem ents  
All adhesives and sealants used on the inter ior of the building (defined as inside of the 
weatherproofing system  and applied on-site)  shall com ply with the requirem ents of the 
following reference standards:  

• Adhesives, Sealants and Sealant  Primers:  South Coast  Air Quality Managem ent  Dist r ict   

(SCAQMD) Rule # 1168. VOC lim its are listed in the table below and correspond to an 
effect ive date of July 1, 2005 and rule am endm ent  date of January 7, 2005. 

Architectural Applicat ions VOC Lim it  [ g/ L less water]  Specialty Applicat ions VOC Lim it  
[ g/ L less water]  

I ndoor Carpet  Adhesives 50 PVC Welding 510 

Carpet  Pad Adhesives 50 CPVC Welding 490 

Wood Flooring Adhesives 100 ABS Welding 325 

Rubber Floor Adhesives 60 Plast ic Cement  Welding 250 

Subfloor Adhesives 50 Adhesive Prim er for Plast ic 550 

Ceram ic Tile Adhesives 65 Contact  Adhesive 80 

VCT & Asphalt  Adhesives 50 Special Purpose Contact  Adhesive 250 

Drywall & Panel Adhesives 50 St ructural Wood Member Adhesive 140 

Cove Base Adhesives 50 Sheet  Applied Rubber Lining Operat ions 850 

Mult ipurpose Const ruct ion Adhesives 70 Top & Trim  Adhesive 250 

St ructural Glazing Adhesives 100 

Subst rate Specific Applicat ions VOC Lim it  [ g/ L less water]  Sealants VOC Lim it  [ g/ L less 
water]  

Metal to Metal 30 Architectural 250 

Plast ic Foam s 50 Nonm em brane Roof 300 

Porous Mater ial (except  wood)  50 Roadway 250 



Wood 30 Single-Ply Roof Mem brane 450 

Fiberglass 80 Other 420 

Sealant  Primers VOC Lim it  [ g/ L less water]  

Architectural Non Porous 250 

Architectural Porous 775 

Other 750 

• Aerosol Adhesives:  Green Seal Standard for Com m ercial Adhesives GS-36 
requirem ents in effect  on October 19, 2000.  

Aerosol Adhesives:  VOC weight  [ g/ L m inus water]  

General purpose m ist  spray 65%  VOCs by weight  

General purpose web spray 55%  VOCs by weight  

Special purpose aerosol adhesives (all types)  70%  VOCs by weight  

Potent ial Technologies & St rategies 

Specify low-VOC m aterials in const ruct ion docum ents. Ensure that  VOC lim its are 
clearly stated in each sect ion of the specificat ions where adhesives and sealants are 
addressed. Com m on products to evaluate include:  general const ruct ion adhesives, 
flooring adhesives, fire-stopping sealants, caulking, duct  sealants, plum bing adhesives, 
and cove base adhesives. 

Local Criteria 

To find out  state and local regulat ions visit  your state governm ent  site. States that  current ly 
have VOC regulat ions in place include:  
CA, WA, NY, PA, NJ, MD, DE, DC, ME, CT, MA, NH, RI , VT, VA 
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