
!
Technical!Assignment!#2!

Cost!&!Schedule!Analysis!
!
!
!
!

!
!

!
!
!
!

Russell!Voigt!
!

Construction!Option!
!

Advisor!Ed!Gannon!
!

16!October!2013!

14th & U 
Washington, D.C. 



! 1!

Table&of&Contents&
&
Executive&Summary……………………………………………………..……………………………2&
&
Site&Layout&Planning…………………………………………………………………………………3!
!
Estimates&
!

Detailed&Structural&System…………………………………………………………..………..4!
!

Electrical&System&Assembly…………………………………………………………..…………….........6!
!
Mechanical&System&Assembly………………………………………………...…...……………………..7!
!
Plumbing&System&Assembly……………………………………………………………………………….8&

&
& General&Conditions……………………………………………………………...……………….8!
!
Detailed&Project&Schedule……………………………………………………………………….10!
&
Constructability&Challenges&
&
& Window&System…………………………………………………………………………………11&
&
& Dewatering&Wells………………………………………………………………………………11!
!
! Historic&Facade………………………………………………………………...………………..12!
!
LEED&Evaluation…………………………………………………………………………...…………13!
!
&
&
Appendix…………………………………………………………………………..……………………..15&
&
&
&
&
&

&



! 2!

Executive&Summary&
&
! The!purpose!of!this!report!is!to!investigate!and!analyze!different!aspects!
of!a!building!project!located!in!Washington,!D.C.!known!as!Louis&at&14th,!owned!
by!JBG!Companies!and!being!built!by!Balfour!Beatty!Construction.&&At!the!
corner!of!14th!St!&!U!St,!this!is!an!entirely!new!nineQstory!residential!building!
with!street!level!retail!spaces.!!It!is!pursuing!a!LEED!Silver!green!building!
certification!and!shall!replace!existing!twoQstory!retail!buildings!and!a!parking!
lot!on!the!property.!!Construction!of!Louis&at&14th!began!in!March!of!2012!and!
is!scheduled!for!completion!at!the!beginning!of!2014.!!!
! The!site!layout!planning!is!introduced!first!with!excavation,!
superstructure,!and!finishing!phase!plans,!the!majority!of!which!require!the!
closing!of!the!public!sidewalk!on!14th!St.!!The!excavation!site!plan!portrays!the!
different!levels!of!excavation!with!appropriate!support!and!means!of!entry!&!
exit!throughout!the!building!footprint!shown.!!The!superstructure!site!plan!
implements!the!tower!crane!location!and!reveals!the!swing!radius!to!
potentially!interfere!with!adjacent!buildings!where!extra!precautions!are!
strongly!recommended.!!
! Estimations!of!the!major!building!systems!are!provided!and!compared!
to!the!actual!system!expenses.!!Using!R.S.!Means!2012!cost!data,!the!castQinQ
place!concrete!structural!system!was!estimated!in!a!detailed!manner,!while!
the!mechanical,!electrical,!&!plumbing!systems!were!estimated!using!
assemblies!as!noted.!!Any!details,!assumptions!&!adjustments!made!to!
accurately!portray!the!actual!cost!of!the!building!are!explained.!!Also!included!
is!a!general!conditions!estimate!that!has!been!performed!in!a!similar!manner.!
! The!project!schedule!included!is!a!simplified!version!of!the!actual!
schedule!with!the!same!critical!path!and!key!milestones.!!Workflow!in!this!
schedule!moves!activities!from!the!excavation!up!to!the!top!floor!until!
completion,!whereas!the!actual!schedule!incorporates!workflow!throughout!
each!floor!level,!too.!!The!project!concludes!as!lower!floors!are!turned!over!for!
occupancy!first,!followed!by!the!remaining!top!floors!per!their!anticipated!
completion!dates.!
! Critical!constructability!issues!occurring!on!the!project!are!also!
addressed,!which!include!the!window!systems,!dewatering!wells,!and!the!
historic!façade.!!The!challenge!of!each!issue!is!analyzed!and!resolved!using!
methods!practiced!by!the!actual!project!team.!
! The!report!concludes!with!a!LEED!evaluation!that!analyzes!the!potential!
of!the!building!to!incorporate!sustainability.!!The!actual!LEED!goals!
referenced!are!compared!by!category!to!an!approach!practiced!by!the!
Pennsylvania!State!University!for!its!own!building!projects.!!
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Site&Layout&Planning!
&
! Located!at!the!corner!of!14th!St!and!U!St!in!Washington,!D.C.,!the!east!side!of!the!
proposed!building!sits!on!the!edge!of!the!sidewalk!of!14th!St,!while!the!rear!of!the!building!
meets!a!public!alley.!!Adjacent!buildings,!one!of!which!houses!the!field!office,!adjoin!the!
north!and!south!sides!of!the!property.!!The!public!sidewalk!on!14th!St!will!be!closed!for!the!
majority!of!the!construction,!directing!passerby!through!street!parking!spaces!
accompanied!by!flagmen!as!necessary.!!The!trees!shown!will!also!be!protected!throughout!
the!duration!of!construction.!!!
!
Please!see!Appendix!A!for!site!layout!plans.!
!
Excavation& &
&

During!the!excavation!phase,!the!deepest!area!of!the!foundation!will!be!where!the!
underground!parking!garage!is!located!on!the!south!side!of!the!building!footprint.!!The!
perimeter!of!this!area!will!have!soldier!piles,!lagging,!and!tiebacks!installed!to!support!the!
excavation,!along!with!extra!support!protecting!the!historic!façade!on!the!east!edge.!!Sump!
pits!and!dewatering!systems!are!to!be!installed!in!this!area,!as!well.!

Temporary!ramps!will!be!put!in!place!to!adjoin!the!garage!level,!north!foundation!
level,!and!the!street!level.!!Soil!shall!be!hauled!out!using!these!ramps!and!the!gates!on!14th!
St.!!Contractors!will!have!extra!access!for!equipment!and!accessories!through!the!west!
public!alley.!!!
!
Superstructure&

!
Prior!to!the!superstructure!taking!its!place,!a!tower!crane!is!to!be!installed!with!the!

pad!being!located!at!the!center!east!edge!of!the!building!footprint.!!The!swing!radius!is!able!
to!reach!the!farthest!northwest!corner!of!the!property!at!this!point.!!The!adjacent!buildings!
on!the!south!are!not!of!significant!concern!to!the!swing!radius,!but!the!9Qstory!building!to!
the!west!is!a!critical!obstacle!that!requires!careful!attention.!!

Changes!will!commence!as!the!structure!rises,!one!being!the!loading!dock!and!trash!
chute!located!in!the!public!alley.!!Material!hoists!will!also!be!installed!as!necessary.!!Once!
the!castQinQplace!concrete!work!is!completed!in!the!garage!levels,!contractors!will!be!able!
to!use!the!garage!entrance!for!parking!and!material!storage!pending!the!demands!of!
remaining!work!in!those!spaces.!
&
Finishes&
!

Prior!the!closing!phases!of!the!project,!the!tower!crane!will!be!removed!and!its!pad!
concealed.!!For!the!façade’s!brick!veneer!work,!a!masons!staging!area!will!be!established!
with!material!hoists!and!scaffolding!as!needed.!!After!the!first!few!floors!have!been!
completed!and!turned!over,!the!14th!St!sidewalk!will!be!reopened!to!the!public!as!
demobilization!&!safety!allows.!!
&
!
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Estimates&
&
Detailed&Structural&System&
&
! The!structural!system!estimate!includes!castQinQplace!concrete!slabs,!columns,!walls,!
and!augerQcast!piles.!!The!foundation,!slabQonQgrade,!and!roof!were!quantified!separately,!
as!well!as!the!aboveQgrade!and!belowQgrade!structures.!!These!areas!were!separated!due!to!
their!similar!reoccurring!features!of!each!that!could!easily!be!repeated!to!provide!quick!&!
accurate!quantity!estimation.!
! The!foundation!system!included!augerQcast!piles,!pile!caps,!foundation!walls,!and!
shear!walls!in!the!elevator!shaft.!!Since!there!were!several!size!types!of!pile!caps,!all!pile!
caps!were!assumed!to!be!the!same!average!size!of!7’x7’.!!The!same!approach!was!used!for!
the!augerQcast!piles,!as!their!depths!ranged!slightly,!but!a!uniform!depth!was!used!for!all!54!
piles.!!The!foundation!walls!and!shear!walls!were!calculated!more!accurately!by!their!exact!
dimensions.!!Small!grade!beams,!foundation!wall!steps,!and!garage!ramp!slopes!were!not!
included!in!the!calculations.!
! The!remainder!of!the!quantity!takeQoff!performed!is!based!on!a!typical!reoccurring!
bay!between!columns!lines!D&E!and!3&4!(see!Appendix!B).!!The!quantities!generated!by!
this!bay!are!then!multiplied!by!the!number!of!times!a!similar!bay!reoccurs!on!that!floor!
since!the!floor!area!varies!by!floor.!!This!particular!bay!was!chosen!because!it!seemed!to!be!
the!most!average,!reoccurring!bay!on!every!floor!of!the!building!that!would!yield!an!
accurate!representation!of!the!rest!of!each!floor.!!!
! Using!this!method,!the!slabs!and!columns!were!calculated!for!that!particular!bay!and!
then!multiplied!to!match!the!total!area!of!each!floor.!!The!penthouse!and!roof!slab!were!
calculated!separately!and!more!precisely!due!to!their!more!manageable!size.!
! The!pricing!of!these!quantities!is!designated!by!line!items!in!R.S.!Means!2012!cost!
data!as!referenced.!!R.S.!Means!items!were!assigned!to!takeQoff!items!as!similar!as!possible.!!
The!only!possible!source!of!significant!pricing!error!may!occur!for!the!augerQcast!piles,!as!
there!was!not!an!exact!item!in!R.S.!Means!to!match!it.!!The!pile!costs!were!estimated!based!
on!the!costs!of!other!individual!items!such!as!concrete,!rebar,!&!drilling!as!referenced.!!The!
actual!cost!of!the!superstructure!is!slightly!higher!than!this!estimated!cost,!which!can!
possibly!be!due!to!scheduling!differences!or!postQtensioning!complications.!
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Actual&Cost:&&$7,090,000!
!
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
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Electrical&Assemblies&&
!
! All!major!electrical!systems!were!assigned!to!line!item!assemblies!priced!by!R.S.!
Means!2012.!!The!major!components!of!the!electrical!system!such!as!the!switchgears,!
generator,!and!panelboards!were!accurately!represented!by!the!pricing!data.!!Quantities!of!
these!major!components!were!quantified!very!accurately,!as!well.!

Minor!components!including!the!receptacles,!wall!switches,!and!lighting!fixtures,!all!
of!a!wide!variety!of!types,!were!grouped!into!the!same!type!that!best!represented!the!
majority!of!the!item.!!Light!fixtures,!in!particular,!were!not!as!accurately!matched!with!R.S.!
Means!items!due!to!its!limited!fixture!types!available.!!Quantities!of!these!minor!items!were!
also!simplified!similarly!to!the!concrete!approach!in!which!quantities!were!generated!from!
a!typical!reoccurring!section!of!the!building,!and!then!multiplied!to!appropriately!match!
the!entire!area.!!The!parking!garage!lighting!and!the!apartment!lighting!areas!were!
approached!differently!due!to!the!drastically!different!demands!of!their!respective!spaces.!

The!actual!cost!of!the!electrical!system!is!very!close!to!that!estimated,!which!is!likely!
because!this!electrical!design!is!fairly!common!amongst!other!residential!buildings.!

!

!
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& & & & & & &&&&&&&&&&Actual&Cost:&$4,242,000&
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Mechanical&Assemblies&
&
& The!mechanical!systems!were!represented!as!accurately!as!possible!while!keeping!
in!mind!the!components!serving!different!parts!of!the!building!since!there!are!retail!spaces,!
apartments,!and!underground!parking.!!By!carefully!examining!the!included!items!in!each!
R.S.!Means!assembly,!the!cooling!tower!assembly!and!the!rooftop!unit!assembly!were!
eliminated!to!avoid!double!counting!conditioned!areas,!as!the!assemblies!included!in!the!
estimate!are!similar!enough!to!represent!the!entire!building!system!with!their!included!
components.!
! This!estimate!is!slightly!over!the!actual!system!cost,!which!is!likely!because!of!the!
different!types!of!spaces!previously!noted!that!R.S.!Means!cannot!represent!as!accurately.!
!

!
Actual&Cost:&$4,365,000&

!
&
&
&
&
&
&
&
&
&
&
&
&
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Plumbing&Assemblies&
!
! R.S.!Means!2012!cost!data!accurately!represented!the!components!of!the!plumbing!
system!through!its!available!items.!!!Most!of!the!items!priced!were!quantified!by!analyzing!
a!typical!apartment!and!its!plumbing!components,!then!multiplying!them!by!the!number!of!
other!apartments!and!similar!areas.!!The!actual!cost!of!the!system!is!very!close!to!this!
assemblies!estimate!which!is!likely!due!to!the!number!of!repeated!apartment!units!in!the!
building,!which!is!simple!to!accurately!represent.!!
!

&
&&&&Actual&Cost:&$3,739,000&

&
&
General&Conditions&Estimate&
&
! The!general!conditions!expenses!for!Louis!at!the!14th!are!portrayed!in!this!estimate!
using!R.S.!Means!2012!cost!data.!!!Ordinary!items!on!the!actual!project!have!been!assigned!
to!similar!or!exact!items!in!the!cost!data!to!be!as!realistic!as!possible.!!Specific!items!not!
included!in!this!estimate!are!identified!in!Appendix!C!for!reference.!
! The!tower!crane!is!the!most!costly!item!of!the!materials!&!equipment!in!the!
estimate.!!Swing!staging!serves!as!another!critical!item!as!much!of!the!building!façade!
requires!these!types!of!lifts!for!installation.!!Other!material!items!that!are!not!as!critical!
include!signage,!fencing,!plywood!protection,!and!material!for!temporary!pathways!during!
excavation.!!!

HVAC,!power,!and!lighting!expenses!result!from!the!project!site!and!the!field!office.!!
The!field!office!located!in!the!north!adjacent!building!is!responsible!for!other!items!such!as!
rent,!phone!bills,!and!office!supplies.!!The!project!staff!wages!include!that!of!one!project!
executive,!two!project!managers,!one!project!engineer,!three!superintendents,!and!three!
laborers.!

The!actual!general!conditions!cost!of!the!project!is!very!similar!to!the!estimate!
priced!by!R.S.!Means.!!This!suggests!that!the!actual!general!conditions!are!common!to!the!
industry,!the!only!differing!aspects!being!the!field!office!located!in!an!existing!building.!!The!
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closing!of!the!public!sidewalk!yields!extra!costs!in!the!actual!project!scenario,!but!being!on!
a!tight!site!saves!on!expenses!in!other!areas,!as!well,!since!space!must!be!more!efficiently!
utilized!and!may!save!on!costs.!
&

&
Actual&Cost:&$2,966,400&

&
&
&
&
&
&
&
&
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Detailed&Project&Schedule&
&
! With!the!design!phase!taking!fourteen!months!to!complete!starting!in!March!of!
2011,!the!notice!to!proceed!the!construction!of!Louis!at!14th!was!not!issued!until!March!of!
2012.!!Final!completion!was!scheduled!for!the!end!of!year!2013!as!the!ninth!and!final!floor!
would!be!turned!over.!!!
! The!following!schedule!(see!Appendix!D)!was!assembled!using!Primavera!P6!
software!and!is!meant!to!simplify!the!actual!project!schedule!into!its!major!phases!&!
sequences.!!!The!primary!workflow!of!each!sequence!is!portrayed!from!the!ground!level!up!
to!penthouse.!!!

The!actual!project!schedule!incorporates!workflow!moving!across!different!areas!of!
the!building!footprint!at!each!level.!!!It!also!includes!more!detailed!activities!focusing!on!
work!occurring!in!more!specific!areas!of!the!building!such!as!the!fitness!center,!rooftop!
lounge!area,!and!interior!suites.!

!
! The!first!several!activities!portrayed!are!the!fabrication!&!delivery!of!materials,!as!
many!are!longQlead!items!and/or!require!prefabrication!work!prior!to!arriving!on!the!
jobsite.!!The!initial!work!to!take!place!on!the!actual!jobsite!includes!the!demolition!of!
several!2Qstory!retail!spaces!and!a!parking!lot.!!A!section!of!an!existing!historic!building!
façade!needs!appropriate!protection!installed!before!excavation!begins,!as!well.!
! The!excavation!phase!includes!the!installation!of!lagging!&!tiebacks,!drilled!piles,!
sump!pits,!and!dewatering!wells.!!This!is!one!of!the!most!unpredictable!durations!and!
critical!activities!on!the!project!because!of!the!dewatering!systems!being!installed!and!the!
unknown!groundwater!conditions.!!The!actual!project!schedule!suffered!major!delays!due!
to!these!complications.&
! Another!critical!element!follows!with!the!castQinQplace!concrete!structure!extending!
to!the!highest!elevations!of!the!building.!!Included!in!these!activities!are!all!slabs,!columns,!
stairwells,!shafts,!and,!also,!concrete!masonry!units.!!&
! The!critical!path!then!follows!all!trades!involved!in!the!enclosing!the!building!to!
reach!the!watertight!milestone!as!soon!as!possible.!!This!work!includes!primarily!framing,!
sheathing,!windows,!masonry!assemblies,!and!roofing.!
! The!remaining!activities!are!organized!by!floor!because!the!project!is!turned!over!as!
floors!are!completed,!the!ninth!floor!being!the!last.!!Mechanical,!plumbing,!and!electrical!
roughQin!work!control!the!critical!path!on!each!floor,!followed!by!insulation!&!drywall,!
fixtures!&!GRD’s,!doors,!casework,!and!finally!all!finishes.!!The!ground!level!retail!spaces!do!
not!require!finishes!as!that!scope!of!work!is!excluded!from!the!project!contract.!
&
&
&
&
&
&
&
&
&
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Constructability&Concerns&
&
Window&System&
&
! The!amount!of!glazing!that!encloses!Louis&at&14th&
makes!the!window!systems!a!critical!element!of!success!in!
itself,!but!they!also!require!precise!attention!to!detail!during!
installation!as!well!as!the!scheduled!activities!for!the!window!
assemblies!and!adjacent!ongoing!work.!!!All!window!system!
installation!lies!on!the!critical!path!of!the!schedule!since!it!
contributes!to!the!watertight!enclosure!milestone.!!

! A!mockup!schedule!was!exercised!to!serve!different!
areas!of!the!building!façade!that!demanded!different!
assembly!and!trade!coordination.!!It!was!critical!for!all!
subcontractors!involved!in!these!assemblies!to!have!all!
adequate!materials,!such!as!flashing,!on!site!and!ready!for!
installation!to!avoid!delays!or!trade!clashes.!!Upon!their!
delivery,!windows!were!stocked!on!their!designated!level!
until!installation.!
! The!receptors!were!the!first!pieces!of!the!window!to!
be!installed,!which!immediately!followed!the!installation!of!
exterior!sheathing!and!channels.!!!The!installation!of!these!
receptors!precedes!air!&!vapor!barrier!detailing!and!spray,!which!are!then!followed!by!the!
brick!veneer!&!metal!panels.!!The!masonry!work!ongoing!for!the!brick!veneer!would!take!
place!two!stories!below!the!window!receptor!installation.!!It!was!between!these!to!stories!
where!the!glass!would!be!put!into!place.!!Coordination!issues!with!the!channels!came!up!
where!they!had!clashed!with!window!height!dimensions!&!flashing!details,!while!flashing!
issues!posed!other!complications!involving!its!installation!before!&!after!the!necessary!
trades.!!!
! The!primary!challenge!of!the!window!assemblies!was!its!demanding!attention!to!
detail!and!the!criticalness!of!trade!coordination.!!The!façade!of!the!building!during!the!
enclosure!phases!was!very!busy!at!multiple!levels,!and!the!successful!installation!of!these!
window!systems!influenced!several!trades!and!was!affected!by!others,!as!well.!!!The!
amount!of!times!this!work!was!repeated!on!the!project!was!enough!to!have!a!critical!
impact!on!its!success.!!
&
Dewatering&Wells&
&
& The!dewatering!well!system!proved!to!be!a!critical!element!of!the!project!schedule,!
as!unforeseen!groundwater!conditions!caused!major!delays!early!in!construction.!!The!
original!dewatering!plan!was!designed!according!to!the!geotechnical!investigation,!which!
suggested!less!groundwater!than!what!was!discovered!once!excavation!commenced.!!!
! The!dewatering!process!required!investigation!regarding!its!effects!on!adjacent!
properties,!as!well!as!the!monitoring!of!drilling!spoils!for!contaminants,!which!were!found!
in!some!wells.!!The!water!spoils!also!needed!to!be!controlled!as!found!necessary,!since!

Qwindow!receptor!details!
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there!was!one!instance!where!the!spoils!escaped!the!sediment!control!barriers!and!found!
its!way!into!the!alley.!!
! Once!the!bracket!pile!was!installed,!the!temporary!dewatering!system!running!off!of!
generator!power!was!actively!pumping!to!mitigate!subsurface!water!conditions,!an!
environmental!consultant!was!required!to!test!the!discharge!water.!!The!dewatering!
contractor!also!needed!to!validate!the!presence!of!underpinning!pits!near!the!adjacent!
building!that!had!recorded!settlement!due!to!local!undermining!in!the!past.!
! The!project!team!better!judgment!was!challenged!to!determine!at!which!point!it!was!
necessary!to!turn!off!the!dewatering!system!and!leave!it!to!the!sump!pits!&!subdrainage!to!
manage!the!remaining!groundwater.!!
&
Historic&Façade&Protection&
&
& Located!on!the!east!edge!of!the!building!footprint!is!an!existing!historical!brick!
façade!that!required!support!and!protection!throughout!every!phase!of!the!project.!!It!is!the!
façade!of!the!east!existing!building!that!was!demolished!earlier!in!the!job,!and!the!
contractor!would!receive!allowances!as!necessary!for!the!work!required!to!preserve!it.!!!
!
!
! After!it!was!questioned!that,!in!its!
condition,!the!façade!would!not!be!able!to!
sustain!itself!once!the!rest!of!the!existing!
building!was!demolished,!it!was!
determined!by!the!restoration!contractor!
that!bracket!piles!would!be!installed!
along!the!edge!of!the!façade!with!beams!
connecting!the!piles!to!the!façade!
masonry!with!bracket!plates.!!

This!temporary!structure!would!be!
the!main!means!of!support!and!protection!
during!excavation!and!other!phases.!!
Extra!precaution!was!taken!during!the!
excavation!next!to!the!façade,!as!extra!
steel!plates!were!installed!at!the!top!of!
the!piles!to!deflect!debris!and!avoid!
damage!to!the!façade.!!

The!extra!bricks!removed!during!
demolition!were!required!to!be!salvaged,!
palletized,!and!stored!for!future!use!by!
the!new!tenant,!as!well.!!This!extra!
material!was!picked!off!the!site!with!a!
boom!truck!and!transported!to!another!
JBG!Companies!nearby.!
!
!
!

Photo!by!Balfour!Beatty!Construction!
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LEED&Evaluation&
!
In!order!to!promote!sustainability!in!building!design!&!construction,!the!U.S.!Green!

Building!Council!has!developed!a!green!building!rating!system!known!as!the!Leadership!in!
Energy!&!Environmental!Design!rating!system.!!!Louis!at!14th!is!pursing!the!LEED!Silver!
certification!upon!its!completion.!

The!following!is!a!custom!LEED!analysis!based!on!the!Penn!State!approach.!!Its!
purpose!is!to!act!as!a!suggestive!guide!to!which!level!of!LEED!certification!can!be!
reasonably!pursued!on!this!project.!!!

The!custom!analysis!is!then!compared!by!category!to!the!actual!approach!used!by!
Balfour!Beatty!Construction!to!achieve!the!LEED!Silver!certification!for!this!building.!!!
Although!each!LEED!scorecard!(see!Appendix!E)!is!slightly!different!due!to!different!issue!
dates,!the!goals!&!ideas!behind!each!category!still!accurately!compare.!

!
Sustainable&Sites&

!
The!Penn!State!University!Park!campus!and!the!14th!&!U!apartment!complex!have!

very!different!site!constraints,!making!the!LEED!points!targeted!on!each!scorecard!very!
different,!as!well.!!!

The!actual!scorecard!actively!pursues!all!transportation!and!communityQrelated!
credits!being!in!a!more!urban!environment,!except!the!parking!capacity!credit!is!not!
considered!due!to!a!tight!building!footprint!with!costly!underground!parking.!!!!

Unlike!the!actual!approach,!the!Penn!State!approach!places!heavy!emphasis!on!
storm!water!design,!which!is!likely!because!on!campus,!regulatory!compliance!protecting!
natural!water!sources!in!the!area!generally!results!in!achieving!these!credits!easily.!!The!
14th!&!U!site!does!not!have!as!many!nearby!natural!water!sources!to!maintain!at!a!good!
quality.!!!

The!heatQisland!credits!to!be!pursued!in!each!approach!are!likely!different!because!
of!different!building!materials!common!amongst!buildings!in!each!area.!!For!example,!Louis!
at!14th!has!a!lot!of!metal!panels!&!glazing!systems!while!many!Penn!State!buildings!
maintain!a!trend!using!brick!and!more!traditional!window!systems.!!!

!
Water&Efficiency&

!
Both!approaches!commit!efforts!towards!water!use!reduction!to!some!degree,!which!

is!easily!achieved!between!common!building!compliances!and!modern!plumbing!fixtures.!!
Both!also!incorporate!the!use!of!green!roof!systems!in!achieving!other!credits!in!this!
category.!

!
Energy&&&Atmosphere&

!
Louis!at!14th!does!not!pursue!many!credits!other!than!the!prerequisites!in!this!

category,!as!it!is!likely!most!economical!to!achieve!optimized!energy!performance!only!to!
the!degree!necessary!to!have!a!manageable!energy!consumption.!!Penn!State!aims!to!
construct!buildings!that!last!and,!being!the!owner!of!the!building!for!the!extent!of!its!life,!
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demands!energy!efficiency!and!effective!commissioning!for!future!building!maintenance!&!
energy!expenses.!

!
Materials&&&Resources&

!
The!Balfour!Beatty!approach!and!the!Penn!State!approach!both!take!advantage!of!

material!resources!in!their!respective!regions.!!They!each!have!resources!with!which!they!
are!confident!in!getting!the!materials!necessary!to!earn!several!of!these!credits.!!!Credits!
involving!building!reuse!are!not!as!reliable!because!they!are!not!always!suitable!for!the!
demands!of!the!new!construction!or!the!extent!of!the!demolition!for!existing!structures.!!!

!
Indoor&Environmental&Quality&

!
Both!Penn!State!and!JBG!Companies!strive!to!provide!comfortable!spaces!for!their!

building!occupants!and!therefore!pursue!a!lot!of!credits!in!this!category.!!The!major!
differences!between!the!two!approaches!begins!with!outdoor!air!delivery!monitoring,!
which!is!mainly!for!more!precise!control!of!the!ventilation!to!eliminate!energy!waste.!!Penn!
State!being!more!concerned!with!life!cycle!cost!and!maintenance!makes!this!credit!
mandatory,!while!the!actual!building!is!likely!reluctant!to!fund!the!extra!precision!&!design!
to!make!the!strategy!effective.!

LowQemitting!materials!and!indoor!chemical/pollutant!source!control!are!credits!
heavily!pursued!by!the!Penn!State!approach,!but!not!considered!in!the!actual!approach!
which!is!surprising!because!they!have!a!fairly!significant!impacts!on!the!health!of!the!
building!occupants!and!are!relatively!easy!to!attain!given!common!industry!standards.!!!
The!composite!wood!&!agrifiber!products!specified!by!the!designer!of!the!building!are!not!
likely!flexible!enough!to!suit!these!requirements.!

!
Innovation&&&Design&

!
Innovation!&!design!is!commonly!pursued!in!any!way!possible!that!is!usually!very!

specific!to!the!opportunities!created!by!that!specific!project.!!Extra!opportunities!have!been!
recognized!on!the!actual!project!in!maximizing!public!transportation,!nonQroof!heat!island!
effect,!maximizing!open!space,!and!maximizing!green!power.!!The!Penn!State!approach,!
being!from!an!educational!institution,!especially!emphasizes!this!category!for!the!sake!of!
teaching!&!encouraging!students!to!be!creative!in!their!own!efforts!and!education.!!

!
Conclusion&

!
Judging!by!the!Penn!State!approach!&!analyzing!potential!opportunities!in!each!

category,!the!14th!&!U!building!project!is!pursing!a!very!attainable!LEED!Silver!certification.!!!
With!common!industry!standards!and!the!economic!benefits!stemming!from!these!
requirements,!this!level!of!certification!will!pay!back!both!the!owner!and!the!building!
occupants!equally.!!Should!the!project!pursue!a!higher!level!of!certification,!costs!would!
likely!become!significantly!more!expensive!with!a!longer!payback!period!while!adding!
minor!benefits!to!the!occupants.!!!
!
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Appendix&
&
A:&Site!Layout!Plans!(see!next!3!pgs)!
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LEED 2009 for New Construction and Major Renovations 14th & U - PSU Approach

 Project Checklist

Possible Points:  26

Y ? N Y ? N

Y Prereq 1 M Credit 4 1 to 2
x Credit 1 1 M Credit 5 1 to 2
x Credit 2 5 X Credit 6 Rapidly Renewable Materials 1
x Credit 3 Brownfield Redevelopment 1 M Credit 7 1
x Credit 4.1 6

x Credit 4.2 1 Possible Points:  15

x Credit 4.3 Alternative Transportation—Low-Emitting and Fuel-Efficient Vehicles 3
x Credit 4.4 2 Y Prereq 1 

x Credit 5.1 Site Development—Protect or Restore Habitat 1 Y Prereq 2 

x Credit 5.2 Site Development—Maximize Open Space 1 M Credit 1 1
M Credit 6.1 Stormwater Design—Quantity Control 1 X Credit 2 1
x Credit 6.2 Stormwater Design—Quality Control 1 M Credit 3.1 1

x Credit 7.1 Heat Island Effect—Non-roof 1 M Credit 3.2 1
x Credit 7.2 1 M Credit 4.1 1

x Credit 8 Light Pollution Reduction 1 M Credit 4.2 1
M Credit 4.3 1

Possible Points:  10 M Credit 4.4 1
M Credit 5 1

Y Prereq 1 M Credit 6.1 Controllability of Systems—Lighting 1
X Credit 1 Water Efficient Landscaping 2 to 4 X Credit 6.2 1
X Credit 2 Innovative Wastewater Technologies 2 X Credit 7.1 1

X Credit 3 2 to 4 M Credit 7.2 Thermal Comfort—Verification 1
X Credit 8.1 1

Possible Points:  35 X Credit 8.2 1

Y Prereq 1 Possible Points:  6

Y Prereq 2 

Y Prereq 3 X Credit 1.1 1
M Credit 1 1 to 19 M Credit 1.2 1

X Credit 2 1 to 7 Credit 1.3 1
M Credit 3 2 Credit 1.4 1
M Credit 4 2 Credit 1.5 1

X Credit 5 3 M Credit 2 1
M Credit 6 2

Possible Points: 4

Possible Points:  14

X Credit 1.1 1
Y Prereq 1 Credit 1.2 1

X Credit 1.1 1 to 3 Credit 1.3 1
X Credit 1.2 Building Reuse—Maintain 50% of Interior Non-Structural Elements 1 Credit 1.4 1

M Credit 2 1 to 2
X Credit 3 1 to 2 Possible Points: 110

Certified 40 to 49 points     Silver 50 to 59 points     Gold 60 to 79 points     Platinum 80 to 110 

Construction IAQ Management Plan—During Construction

Outdoor Air Delivery Monitoring

Indoor Environmental Quality

Minimum Indoor Air Quality Performance
Environmental Tobacco Smoke (ETS) Control

Increased Ventilation

Regional Priority Credits

Innovation and Design Process

Green Power

Water Use Reduction

Minimum Energy Performance
Fundamental Refrigerant Management

Daylight and Views—Views

LEED Accredited Professional

Daylight and Views—Daylight

Low-Emitting Materials—Adhesives and Sealants
Low-Emitting Materials—Paints and Coatings

Optimize Energy Performance

Energy and Atmosphere

Water Use Reduction—20% Reduction

Low-Emitting Materials—Composite Wood and Agrifiber Products
Low-Emitting Materials—Flooring Systems

Indoor Chemical and Pollutant Source Control

Thermal Comfort—Design
Controllability of Systems—Thermal Comfort

Sustainable Sites

Alternative Transportation—Public Transportation Access

Site Selection
Development Density and Community Connectivity

Construction Activity Pollution Prevention

Construction IAQ Management Plan—Before Occupancy

Materials and Resources, Continued

Water Efficiency

Building Reuse—Maintain Existing Walls, Floors, and Roof

Alternative Transportation—Parking Capacity

Heat Island Effect—Roof

Recycled Content
Regional Materials

Certified Wood

Alternative Transportation—Bicycle Storage and Changing Rooms

Materials Reuse

Storage and Collection of Recyclables

Materials and Resources

Fundamental Commissioning of Building Energy Systems

Total

Construction Waste Management

Enhanced Commissioning
On-Site Renewable Energy

Enhanced Refrigerant Management

Regional Priority: Specific Credit
Regional Priority: Specific Credit
Regional Priority: Specific Credit
Regional Priority: Specific Credit

Measurement and Verification

Innovation in Design 1.0
Innovation in Design 2.0 LEED AP

98#
#

5###20##1#
#

4####6####
0#

25##7##3#
#

7####7####
0#

57###43##5#
#

1###1###0#
#

2###1###0#
#

13###1##1#
#

M#=#Mandatory#
#



LEED® for New Construction 14th and U Street - "Utopia"
Eric Colbert & Associates

Credit Scorecard

36 5 28 Possible Points 69

8 2 4 Possible Points 14 6 7 Possible Points 13
Y ? N Y ? N

Y Prereq 1 Construction Activity Pollution Prevention Y Prereq 1 

1 Credit 1 1 1 Credit 1.1 1
1 Credit 2 1 1 Credit 1.2 1
1 Credit 3 1 1 Credit 1.3 1
1 Credit 4.1 Alternative Transportation: Public Transportation Access 1 1 Credit 2.1 Construction Waste Management: Divert 50% from Disposal 1
1 Credit 4.2 1 1 Credit 2.2 1
1 Credit 4.3 1 1 Credit 3.1 1

1 Credit 4.4 1 1 Credit 3.2 1
1 Credit 5.1 1 1 Credit 4.1 1

1 Credit 5.2 1 1 Credit 4.2 1
1 Credit 6.1 1 1 Credit 5.1 1
1 Credit 6.2 1 1 Credit 5.2 1

1 Credit 7.1 1 1 Credit 6 1
1 Credit 7.2 1 1 Credit 7 1

1 Credit 8 1
9 1 5 Possible Points 15

3 1 1 Possible Points 5 Y ? N

Y ? N Y Prereq 1 

1 C dit 1 1 1 Y P 2

Minimum IAQ Performance
Environmental Tobacco Smoke (ETS) Control

April 4, 2012

Materials Reuse: 5%

Total Project Score

Alternative Transportation: Parking Capacity

Water Efficiency

Certified Wood

Materials & Resources

Light Pollution Reduction

Water Efficient Landscaping: Reduce by 50%

Heat Island Effect: Roof

Stormwater Design: Quality Control

Site Development: Protect or Restore Habitat

Rapidly Renewable Materials

Alternative Transportation: Low Emitting & Fuel Efficient Vehicles

Regional Materials: 10% Extracted, Processed & Manufactured Regionall
Regional Materials: 20% Extracted, Processed & Manufactured Regionall

Recycled Content: 20% (post-consumer + 1/2 pre-consumer)

Heat Island Effect: Non-Roof

Materials Reuse: 10%

Brownfield Redevelopment

Building Reuse: Maintain 75% of Existing Walls, Floors & Roof

Indoor Environmental Quality

Building Reuse: Maintain 50% of Interior Non-Structural Elements

Recycled Content: 10% (post-consumer + 1/2 pre-consumer)
Site Development: Maximize Open Space
Stormwater Design: Quantity Control

LEED-NC Green Building Rating System, version 2.2, final version

Construction Waste Management: Divert 75% from Disposal

Certified  26 to 32 points     Silver  33 to 38 points     Gold  39 to 51 points     Platinum  52 or more points

Alternative Transportation: Bicycle Storage & Changing Rooms

Building Reuse: Maintain 95% of Existing Walls, Floors & Roof

Storage & Collection of Recyclables
Site Selection
Development Density & Community Connectivity

Sustainable Sites

Sustainable Design Consulting, LLC

1 Credit 1.1 1 Y Prereq 2 

1 Credit 1.2 1 1 Credit 1 1
1 Credit 2 1 1 Credit 2 1

1 Credit 3.1 1 1 Credit 3.1 1
1 Credit 3.2 1 1 Credit 3.2 1

1 Credit 4.1 1
5 1 11 Possible Points 17 1 Credit 4.2 1
Y ? N 1 Credit 4.3 1
Y Prereq 1 1 Credit 4.4 1
Y Prereq 2 1 Credit 5 1
Y Prereq 3 1 Credit 6.1 1
2 Credit 1.1 2 1 Credit 6.2 1
2 Credit 1.2 2 1 Credit 7.1 1

1 1 Credit 1.3 2 1 Credit 7.2 1
2 Credit 1.4 2 1 Credit 8.1 1
2 Credit 1.5 2 1 Credit 8.2 1
1 Credit 2.1 1
1 Credit 2.2 1 5 Possible Points 5
1 Credit 2.3 1 Y ? N

1 Credit 3 1 1 Credit 1.1 Innovation in Design: Maximize Public Transportation 1
1 Credit 4 1 1 Credit 1.2 Innovation in Design:           Heat Island Effect: Non-Roof 1
1 Credit 5 1 1 Credit 1.3 Innovation in Design: Maximize Open Space 1

1 Credit 6 1 1 Credit 1.4 Innovation in Design: Maximize Green Power 1
1 Credit 2 1

Environmental Tobacco Smoke (ETS) Control

LEED Accredited Professional

Water Efficient Landscaping: Reduce by 50%
Water Efficient Landscaping: No Potable Use or No Irrigation
Innovative Wastewater Technologies
Water Use Reduction: 20% Reduction
Water Use Reduction: 30% Reduction

Innovation & Design Process

Daylight & Views: Views for 90% of Spaces
On-Site Renewable Energy: 2.5%

Construction IAQ Management Plan: During Construction

On-Site Renewable Energy: 12.5%
On-Site Renewable Energy: 7.5%

Optimize Energy Performance: 42% New / 35% Existing

Green Power

Enhanced Commissioning
Enhanced Refrigerant Management
Measurement & Verification

Daylight & Views: Daylight 75% of Spaces

Controllability of Systems: Thermal Comfort

Optimize Energy Performance: 28% New / 21% Existing
Optimize Energy Performance: 21% New / 14% Existing

Minimum Energy Performance

Optimize Energy Performance: 35% New / 28% Existing

CFC Reduction in HVAC&R Equipment

Energy & Atmosphere

Optimize Energy Performance: 14% New / 7% Existing

Fundamental Commissioning of the Building Energy Systems

Controllability of Systems: Lighting

Increased Ventilation

Thermal Comfort: Verification
Thermal Comfort: Design

Indoor Chemical & Pollutant Source Control

Construction IAQ Management Plan: Before Occupancy
Low-Emitting Materials: Adhesives & Sealants

Outdoor Air Delivery Monitoring

Low-Emitting Materials: Composite Wood & Agrifiber Products

Low-Emitting Materials: Paints
Low-Emitting Materials: Carpet

Sustainable Design Consulting, LLC


