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CARBONFREBOSTON

CarbonFreeBostonis the" D Uiaitgative to analyzethelikely effectiveness,
costand benefitsof the technologyand policy optionsfor deep
decarbonization
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Theresultswill informthe" B Urext UWpdateofits Climate Action Plan.




CARBON-REBOSTONIMELINE

FALL2017
Project
Launch

SPRIN®O018
Initial modeling
results

FALL2018
CFBresultsintegratedinto
Climate Action Plan
update

WINTER2018 SUMMER2018
Policydriven GHG Project
emissions modelingbegins Completion




PROJECTIMELINE

Duration

| Sotvies | dine | WY | At | Seplember | Ocober | Latezos
Steering Committee ﬁ * * * ﬁ ﬁ

Advisory Groups * *
Modeling Results _
Consultant Sector Reports _

Launch of City’s Climate Action
Plan Update *
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BOSTONGREENHOUSEASINVENTORY

COMMUNITY
GHGEMISSIONS

LGO Emissions [tCO2e]
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BOSTONCANGROWANDREDUCHEMISSIONS

2005 to 2015:

GROSZEITY POPULATION EMISSIONER.E(I)DUCEBY:
PRODUCT 2005:520,000 PERCAPITA32%
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2005:%$918B 2015:670.000 PERGCP27%
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EMISSIONBYSECTORNDSOURCE
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year built Pre- 19WO 19’0 1979 1999 Post 2000
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' :1980-
year built Pre-1950 1950 1979 1999 Post 2000

61% 18%11% 10% = 633,000,000 SF

square footage

0 100,000,000 200,000,000 300,000,000 400,000,000 500,000,000 600,000,000 700,000,000
year built Pre-1950 Post-2000
84% 8% 4020 = 86,565 buildings
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h{¢hBWEDINGSTOCKBYTYPE

Source: Tax Parcel ID database

Large_Residential 22 = 5 %
g e = 33.5%

suermarket §() 29/
scools [ 3 %%
retail [N . 5%
resawrant 10 5%, 0 Total
orice | | /o 633)000)000 SF

et G 5%
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CARBONFREEBOSTON PROJECTOVERVIEW

Multi -sector, Data-driven Analysis ProjectOutcomes
Buildings Transportation A Assessmenof alternative strategies
o that enableCity to be carbonneutral
A Energyefficiency AMode shifts by 2050
AHeatingandcooling AElectricvehicles
with cleanenergy A Inform upcoming Climatéction

Planupdate

A Detailed spatial evaluatioof:

Energy Waste &Services AGreenhouseyjas emissions
AEquityimpacts

ACleangrid AZerowaste

ACleanenergy APublic sectoservices AHealthimpactsof air pollution
procurements

A Offsets

Institute for Sustainable Energy Greeri Ribbon & E R e on



CARBONFREEBOSTONECOSYSTEM

Carbon Free Boston Steering Committee

: strategic oversight

v

Cognate Organizations

Commonwealth departments & agencies
MAPC
MBTA
ISO-New England
MPO/CTPS

~

data, feedback, etc.\ DR
R\

City of Boston

Boston Universi
Institute for

|

\/
Policy Advisory
Groups :
< - (energy, waste, « - » | Sustainable Energy
buidlings, transport)

Green Ribbon
Commission

Carbon Free
Boston
Working
Group

Technical Advisory

G Technical
LEGEND roups <~ Consultants
(energy, waste,
-4—————p regular, direct communication buidlings, transport)
-4 — — — - periodic communication
h GREENOVATE
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FUNDING

BarrFoundation C40

_eventhalFoundation Commonwealth oMMassachusetts
KendallFoundation City of Boston

Hewlett Foundation Eversource

Grantham Foundation National Grid

Microsoft Bankof America

Institute for Sustainable Ener i : h GREENOVATE
&  (GreertRibbon g e
COMMISSION



CEBIEAM

A Boston University

CutlerCleveland
Peter FoxPenner
MichaelWalsh
Adam Pollack
KevinZheng
TaylorPerez
JoshuaCastigliego

A Green RibbonCommission

Amy Longsworth
JohnCleveland

A City of Boston

AllisonBrizius
KatherineEshel

A Arup

BrianSweet
Rebeccadatchadorian
RobBest
KatieWholey
EricalLevine

A CambridgeSystematics

ChrisPorter
Maurty Milkovits
XiaoYunChang

fa]o
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OUTPUTS

A data-driven framework & platform for evaluating carbon mitigation pathways for cities

Scenarios
A Sectorspecific modelgor buildings,transportation,energysupply,andwaste
A Integrating module that ties together sectonodels

Direct Benefits/Costs
A Emissionseductions
A Sectorspecific benefitse.g.,changesn congestion and commutingme
A $value of benefits and costs associateih specific policy/technologgombinations

Co-benefits
A Publichealth
A Socialequity
A Technicalinnovation
A Employment

Institute for Sustainable Energy QT@ETI Rlbbon eh Carbo NO;B.M.,

COMMISSION



MODELINGPHILOSOPHY

Reducehe cost of urban climate action planning, implaw@vledge
of cityecosystems, increagansparency

Analysis Design (Ideal) Software Principals
A Bottom-up, sector-based A OpenSource

approach A Modular,Extensible Scalable
A SpatiallyExplicit(Boston) A Cloudbased

I Limited by geographicboundary A Python 3 + associatetiodels
A Compatiblewith existing A Aim for Continuousintegration

frameworks(e.g.GPC)

A Usescenario narrativeo
contextualizeuncertainty

Institute for Sustainable Energy Greeri Ribbon E gfjf"";r’e‘;‘g:ﬂ



LONG TERMGOALS

A ScaleApproach

i Partner withMetropolitan Area
Planning Councih regionalplan
update

I Identify othercities
I Integrate watermplanning
A StandardizePlatform
I Cloudbasedcontainerfor easy
spinup
A Identify Partners
I C40
I NationalLabs/JGCRI/EPA/DOE

‘ ‘ BOS
Institute for Sustainable Energy Qre

11 Ribbon

The MAPC Region ] f e B

Lawrenc

MEE - North Suburban

Y eng e e Planning Council (NSPC)
Minuteman Advisory Group Lovel R
on Interlocal Coordination o
e (MAGIC) ’
Lunenburg : Westford
o North Shore
Lifbeton Task Force (NSTF)
Leominstes
Lancaster ‘
Sterling
— o Inner Core
Boylston s Committee (ICC)
L 3 "
MAPC

e
’ gnam "

Southborou,
MetroWest ltlegi&\ug‘!w
QOljabor(:,Iive
«(MetroWest)

South Shore
Coalition (SSC)

Hingham

Grafton
Milbury

Upton

Sutton Northbridge

& ! 0 ington! Hanover Marshfield
South West s G o sraron | Stoueiton |
Advisory Planning i) % 0
i n
o

Committee (SWAP) [N SRRV T :
Utbridge i Three Rivers
Interlocal Council (TRIC)
vdgamater

Douglas <

GO
—

Dover is in Three Rivers and South West Subregions.
Miiton and Needham are in Inner Core and Three Rivers Subregions.

Taunton
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CONCEPTUAIFRAMEWORK

Model Inputs Activity Sectors Supply Sectors Results
Regional Transportation Supply Sector Emissions &
Parametors Mode Choice Models > Impacts
Technology Forecasts
Population | Calculator
Eco:otrjnic ’ Grid Forecasts (GPC Compatible)
and Use A —-} CO2, CH4, N20O
Building Stock Difiict E081gY GWP
Travel Demand Bui|dings 5 :
Open Space o . Microgrids VOC, BC, PM2.5
Urban Building Energy Ozone
Modeling & Optimization Gas Delivery Health
po“cy Adoption Modeling
Parameters EConoric
- . . EqUity
Conggstlon Pricing Public Services B
Strategic Investments Waste
Energy Use Mandates
Erh d RPS Waste Water
bl Water Supply b
Zero Waste Municipal Lighting
Fleet mandates
etc.
Land Use
Biogenic Emissions >
& Uptake

Institute for Sustainable Energy Gréen Ribbon E S:r:uEnNF(r);Ig:ﬂ



INTEGRATEMRITY QO IMATEMITIGATIONPLANNING

City Data Processing Regional Spatial Energy & GHG Emissions Activity Forecast

Land Use Integrated Sector Models Results

GHG: CO,, CH,, N,O

- 3 Assumptions
Regional Vegetation & Policy

> Biological Activity

Atmospheric measurements Parameters
Investment & Policy Cost

Climate
extracted
raw data

BuildingInventories Air Quality: PM, ;, Ozone

Building Stock

Efficiency Programs Health Impacts

Regional Trip Tables Processing
Scripts

Building Energy

I

Biogenic GHG Fluxes

Public Transport

Passenger Transportation

Results Explorer Tool:

Fleet Inventories

Common
v Input
Grid Forecasts i language

Public Service Data

Fleet Transportation

Socioeconomic Supply Sectors

Demographics

v

II

Public Services

Potential Technologies . Model Input

Institute for Sustainable Energy chgecn Ribbon h GREENOVATE
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ECTRICITSSUPPLY

N
o
o

- I — A Additional cityprocurements
RSl Energg STt will be necessary to achieve zero
v carbonelectricity
A CFBis not explicitly modeling
g %0 the electricity supply but will

Wis a0 e w0 s o0 2o 20w derive insights from

transportationand buildings

A MA GWSA an€lean Energy sectors

Standardwill resultin ancleaner
(80%renewable)grid by2050

Free Boston

Institute for Sustainable Energy Gfeen Ribbon E P



NATURALGAS LOCKIN?
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CAN RENEWABLESAS SAVEUS?




BUILDINGS ARBOSTONS L ARGESTSOURCEOE GHG

Emissions bysector

Other
2%

- On-road
transportation

N
n

Milliontonnes CO.eq
PN

=

o
u

0 -

B Natural Gas ®Fuel Oil ®Steam M Electricity

BuildingEmission®y
EnergyType

Residential
Buildings

Commercial

Buildings

A State policy(GWSA):
80% renewable grithy
2050

A City policy: eliminate
on-site fossil fuel use In
buildings by2050
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BosTONS BUILDINGSVARYIN SIZE

160

© [N}
o o

Floorspace (million squareet)

Residential Industrial, Commercial]nstitutional

SingleFamily SmalMulti- Large <20,000sf 20,000- 100,000- 500,000-1M

family Residential 100,000sf  500,000sf
Quantity 30,900 39,000 /7,500 ¢ 7,000 1,900 625

Institute for Sustainable Energy Gf%gn Ribbon h GREENOVATE
C e | % -

COMMISSION

sf

70

1M+sf

30



BosTONS BUiL DINGUSEIS DIVERSE

LargeResidental |
y———————
singieFary |

Residential

Worship
Warehouse Industrial, Commercialnstitutional
Supamarket
Schaol
Retall
Restaurant
Office
MixedUse

Medical, Lab &ndustrial
Hotel

Gaage
Fire& Police

Convention& University

0) 50 100 150 200
Floorspace (million squareet)

Institute for Sustainable Energy chégn Ribbon h GREENOVATE
C e | % -

_OMMISSION



BosTONS BUILDINGSTOCKIS OLD

300 e A Net zero buildingstrategies

co Industrial, Commercial, Institutional are essentlal
s *°° A Retrofitsand clean energy
5 . for existingstockare largest
£ challenges
g 200 ~20%
- NewGrowth

) l

0 H = B
Pre-1950 1950-1979 1980-1999 2000-2017  Future Builds

titte forSustainable nersy  Greer(Ribbon h o
) COMMISSION : Boston



CFBBUILDINGSSECTORMODELINGAPPROACH

Data 2 Electricity Gas Steam
A15 Buildingclasses - i S
A4 Agecategories s S
ABostonparceldatabase 5; S 8
A L ‘ 1 &
AMeter samples 4= o = 0
AO & H O @0intidiives - - = c NS |\ L
g 2015 2016 2017 2018 2015 2016 2017 2018 2015 2016 2017 2018
Methods BuiIdingEnerng Policyinterpretive Spatial
Modeling = AdoptionModeling Disaggregation

Qutput
A Most effective strategies
A Policydesign S it |
A Energy pulse of th€ity 2ERRR \

1~ ! ‘I”’ SN I ‘

—- s %0 10 =0 » = b

2016 BostorCommunity Energptudy



BUILDINGTYPOLOGIES

© 0N OAE WDNhE

e e ol
g wNPRFPO

Single familyresidential
Smallmulti-family (tripledecker)
Multifamily residential

Office

Fire/police
Convention/Assembly

Hotel

Medical/Lab/Production
Restaurant

. Retall

. School

. Supermarket
. Warehouse
. Worship

. Garage

Ageranges:
Pre1950; 1950° 1979; 19801999;P0ost2000

Data Sources

CommercialBuilding EnergyConsumption Survey(CBECS)
DOEled survey conducted3 years) examining energy performance,
appliances, buildingharacteristics

Residential EnergyConsumption Survey(RECYS)
DOEled surveyevaluating singleand multiHfamily energyperformance,
appliances, buildingharacteristics

ResStock
NREL program to bettedetail single familyhome characteristichy
vintage; uses RECS data supplementedsbyweysof homesfrom National
Associationof Home Builders

ASHRAE 90.1
Typicalconsumption patterns fonew buildings andypical useschedules;
canbe reviewed foolderbuildings (back tal989)

Boston Locallnformation
Buildingcharacteristicsvhere available from parcel database, local
expertise- informs and supercedesther data whereavailable

Institute for Sustainable Energy Qi’oejg;l Rlben eh gf,:.f"p?;ﬁm

COMMISSION



Process

Data

Generate
Archetype
Energy
Models

15 Buildings
4 AgeGroups

A
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Segment
Boston
Building
Stock into
Categories
Age Groups

BUIiL DINGSVIODELINGMETHODOLOGY

Calibrate
Energy
Models from
Actual
Bundlng Data

BU Institute for Sustainable Energy

EstimateAll Identify ECMs
Bui |l dijngs o andlmpact/
Energy Penetration,
Consumption ——> Simulate Impact
and Carbon with Calibrated
Emissions Models
I

o o e

COMMISSION

GREENOVATE

Qreen Ribbon “’;{;- Carbon Fro Bton

|dentify Best
Suite of
Policies to
MeetCarbon
Target




ModelingMethodology

Process

21

Generate
Archetype
Energy
Models

15 Buildings
4 AgeGroups

Segment
Boston
Building

Stock into

Categories

Age Groups

EstimateAll
Bui |l di
Energy
Consumption
and Carbon
Emissions

ngsao

Calibrate
Energy
Models from
Actual
Building Data

->

-F--—--—--—

Identify ECMs
andlmpact/
Penetration,

Simulate Impact
with Calibrated

Models

|dentify Best
Suite of
Policies to
MeetCarbon
Target

06.12.2018 ARUP




: ! Pre 1950

| T — | Anonymized

I Building Bu"?“”91 / Monthly EUI

l Types € | 20152017

1 Building 50*

l SingleFamily : 19501979
Triple Decker Building 1 '

I . Pre1950* Uing ] Anonymized

| Muggf?gglly / 5 'Id('e - I Monthly EUI

uildin

|| Firerpolice 19501979" . : AU
Convention i

| Hotel 19801999* | Buidngd | 19801999

I | MedicaliLab o ————, Anonymized

l Restaurant Post2000* Building 50" ' ey St

Retail ! 20152017

| etal Building 1 !

' Schoo é — P0SE2000
Supemarket o

: Worship +50-500per | Monthly EUI

*Agerangegelated to major changes in ASHRA#efor commercidbuildings.
22 Residential age groupseePre-1945, 1949964, 1968990, andPost1990

06.12.2018 ARUP
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UTILITYDATA PROCESSING

Jal

Jul

Jan
2016
month_year
Carbon Free Boston

S

Jul
h GREENOVATE
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Jan
2015

BOSTON
COMMISSION

GreertRibbo
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month_year
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CALIBRATION ARGEMULTIEAMILY

Electricity (18.5% NMBE, 23.29%V[RMSE]) Electricity (26.0%NMBE, 29.5%CV[RMSE]) Electricity (34.5%NMBE, 37.2%CV[RMSE]) Electricity (20.2%NMBE, 29.8%CV[RMSE])
25 25 2 5
2 2 15 15
15 15 1 N
1 1
05 05 0.5 05
0%3;553%523%5 Oa=>aa=>aa=>~a Oa=>m>=>m>~=>~a O§E>55E>~bb€%b
225853258325 ¢ 2258325832875 ¢ S2385%388%3% = 23538383278
g 8 5 8 5 8 g 8 8 8 8 8 £ 8 & 8 8 8 s 8 3 8 3 8
e Uity s MoClE s Ulity s Mol e Utility s Mol s Utlity s Mol
Gas(7.2%NMBE, 29.5%CV[RMSE]) Gas (6.7% NMBE, 28.1%V[RMSE]) Gas(32.8%NMBE, 42.4%CV[RMSE]) Gas (20.8% NMBE,50.3%CV[RMSE])
7 6 6 5
6 5 5 4
5
4 4 4 3
3 3 3 2
2 2 2
1 1 1 1
0 0 0 0
: -\ & : & Q A & & A A &
Qo,a;'\‘\vq& 0\\\\5&}{\0@&‘\?@\ \0\4\&60@5&),&‘\?@\ \\)\‘\&(‘)Oef‘ (\0,5;‘\?9® \0\‘\@0‘?}(\\3’3“\?\6‘ \\)\\\&60&@),5:\?9(\ \0\‘\&609)" Qo,a;:\?si \\5\\\&600}@5&‘\?@\ \\b\\\&éoq,:\o,s\‘\vé \Q\‘\@Q‘z} ,g\‘\vgﬁ\ \)\‘\&éoe}{\o,gﬂvqx \\)\‘\&C\PQ}Q\),@(\?@\ \&‘\&éoe}
W o~ o~ W oy @ o~ v W o @ v - oy @ o~ @ v o
s U1ility s MOdE] s Uility s MoOdel s Uility s MoOdel s Utility s ModlE]
~
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Modeling Methodology: Nex$teps

Generate Segment EstimateAll Identify ECMs
Archetype Boston Bui |l dijngs?> andIimpact/ |dentify Best
Energy Building Energy Penetration, Suite of
Models | Stock into Consumption Simulate Impact Policies to
Categories and Carbon with Calibrated MeetCarbon
% 15 Buildings Age Groups Emissions Models Target
8 4 AgeGroups
o 0 0
S | |
al | Calibrate :
: Energy :
i Models from i
i Actual :
! Building Data !
: l
= &
| |
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Modeling MethodologyStrategies

o o o To To Do o Ix

o 3>

Stretchbuilding code

Passive Housstandard
EnergyUse(EUI) Cap
EmissionLap

Fuel switching(gas toelectric)
Fossilfuel freenewconstruction
ZNE newconstruction
Increasedighting efficiency
standards

IncreasedVAC efficiencystandards
Increaseceknvelopaequirements

A
A
A
A

A
A
A
A

RequiredPV onrooftop

Energyperformancealisclosure
Mandateperformanceelativeto

BERDO

ExpandedBERDOreporting
requirement

Passive Houseetrofits

Lighting efficiencyretrofit program
HVAC efficiencyretrofit program
Envelopeefficiencyretrofit program

Do Io Do Do Do Io I»

o 3>

Deepenergyretrofits
EnhancedommissioningRCx
Demandresponse

Onbill saving suggestions
EV charging

Energystorage

Incentivesfor more efficient
appliances

Coolroofs
Districtenergy

06.12.2018 ARUP



GROWTH

existing 201 /7Area(SF)

turnover = Demdition <= Replacement

growth L New Construction

= Futurebuildingstock

h GREENOVATE
“ . Carbon Free Boston

BOSTO
Institute for Sustainable Energy Ql'e/é;l Ribbo

COMMISSION



Large Residential

Small_Multi_Family

Single_Family

Garage

Worship

Schools

Fire and Police

Warehouse_ Storage

Supermarket

Retail

Restaurant

Med_Lab_Prdn

Hotel

Convention_Assembly

Office

: Totalgrowth 106,175,008F
RN Residential: 66,965,008F
: Non-commercial: 5,525,008F
Commercial:33,685,006F

0 20,000,000 40,000,000 60,000,000 80,000,000 100,000,000 120,000,000 140,000,000 160,000,000 180,000,000 200,000,000

W USE_CLASS_BLDG = growth 2018-2030 ® growth 2030-2050



BosToNS BUILDINGSTOCK2050

Totalgrowth 106,175,008 F
Residential: 66,965,000F
Non-commercial: 5,525,008F
Commercial33,685,0006F

85%existing i 15%growth

100,000,000 200,000,000 300,000,000 400,000,000 500,000,000 600,000,000 700,000,000 800,000,000

squareeet

Institute for Sustainable Energy Qi’oeig;l Rlbe h g::f:p?;‘::ﬁ
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VWHO ISADOPTING

Commercial

Public entities

Institutions
Developers
Property owners
Owneroccupiers
Tenants

Residential

OOOOOOOOOO

owners

CondoAssociations
Landlords

Tenants



WHO ISADOPTING

Rentals

Owner Occupied

Condos

University

MNonProfit

Hospital

Government

Commercial Small

Commercial Large

- 20,000,000 40,000,000 60,000,000 80,000,000 100,000,000 120,000,000 140,000,000 160,000,000 180,000,000 200,000,000

Institute for Sustainable Energy Q;Eg;i Rlbefl % g:.::‘"p?:ﬁﬂ
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Adoption RatédMethodology

Four (4) tobedeveloped,; Hierarchy ofdata;
Boston
Mandate | RcElg(elgigtTgles Massachusetts
Nationa
Incentive | ESElo0YE < International

06.12.2018 ARUP
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Building EnergyReporting Disclosur®rdinance

Mandatedlisclosure

1streporting yeawas2014
for calendar yea2013

1streporting yeawas2016
for calendar yea2015

Non-residentiabuildings > 50,000 S&nd
Set ofnonresidentiabuildings on ltax
parcel id > 100,000 squafext

Non-residentiabuildings > 35,00GF

1streporting yeawas2015
for calendar yeaz2014

1streporting yeawas2017
for calendar yea2016

Residentiabuildings > 50,000 SF or Sfhits

Residentiabuildings > 35,000 SF or 3fnits

06.12.2018 ARUP
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Building EnergyReporting Disclosur®rdinance

Mandated

Isclosure

and buildings to complete @amergyaction or
assessment every five years beginningdh9

Owner or tenant shall be subject to
enforcemenor penaltiedfor failure to comply
with therequirement®f thisordinanceduring
thefirst year of theirequiredcompliance set
forth in subsectiofd).

Violationsrangefrom $35.00- $200.00per
violation, up to $3,000 per calendgear.

06.12.2018 ARUP
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Building EnergyReporting Disclosur®rdinance

In 2018, BERDO requires the following portfolios to report their annual energy and water

usage for January 1, 2017 - December 31, 2017:

» Nonresidential buildings that are 35,000 square feet or larger.

» Residential buildings that are 35,000 square feet or larger, or have 35 or more units.

» Any parcel with multiple buildings that sum to 100,000 square feet or 100 units.
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FIGURE 34
Local Law 84 Compliance

Rate Changes by Sector
Multifamily and office buildings
had the highest benchmarking

compliance rate. Since 2010,
warehouses and garages have
seen the largest compliance
improvements.

DATA: LLB4 & LLEB4 COVERED BUILDING LIST

COMPLIANCE RATE BY YEAR
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= 90%

MULTIFAMILY 63%
OFFICE 63%

HOTELS 42%

OTHER 39%

HOSPITALS 36%

RETAIL 33%

INDUSTRIAL 29%
THEATERS 28%

#

WAREHOUSES 285%
CULTURAL 24%
EDUCATION 23%

GARAGES 14%

RELIGIOUS 9%

Sourcehttp://www.nyc.gov/html/gbee/downloads/pdf/lUdB&nchmarkineReport10161ZFINAL.pdf
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2010

ANNUAL COMPLIANCE RATES (BY FLOOR AREA)

50K+ Square Feet

20mn

2012

2013
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SanFrancisco
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53%

2012

2013
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ExistingCommerciaBuildings (ECB)

EnergyPerformancérdinance
Commerciabuildings > 10,000 sf conditionsgace

Exempt

oanarcomey 1,847 privatesectorbuildings applicable
465 municipal facilitiesandschools

Complied

10-25K Square Feet

41% W 36% W39%
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QUESTIONS

A Whatdoesthis tell us forthe future programs weneed todesign?

A How should Carbon Free Bostbe categorizing various ownelasses?

A What strategies wilbe bestdrivenby incentives, what strategies witle bestdriven
by mandates?

A How carwe leverage limited data on adoptiofiom those existingprogramsand
policiesin Bostonand inother cities to inform ouforecasts angolicydesign?

A Neutrality willrequire a largescale technology transition on existing buildings that
has notyet been experienceddowdoesCarbon Free Bostoforecastbehavior?

A Whatbarriersto deep adoptiorwill Bostonexperience™ow can these barrietse
overcome?

OOOOOOOOOO
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