Land Use Committee Agenda

City of Newton
In City Council

Tuesday, May 17, 2022

7:00 PM

Council Chambers, Room 207

The Land Use Committee will hold this meeting as a hybrid meeting on Tuesday, May 17,
2022 at 7:00 pm that the public may access in-person or virtually via Zoom. To attend
this meeting via Zoom use this link: https://us02web.zoom.us/j/81398594058 or call 1-
646-558-8656 and use the following Meeting ID: 813 9859 4058

Chair’s Note: The Petitioner shall present and discuss the results of a Feasibility Study as required by

Condition 47(d) of Special Permit #33-21(3):

#33-21(3) Sustainability update for Special Permit #33-21(3) at 275 Grove Street
ALEXANDRIA REAL ESTATE EQUITIES, INC. petition for SPECIAL PERMIT/SITE PLAN
APPROVAL to amend Special Permit Council Orders #40-97, #40-97(2) and #33-21 to amend
the site plan, to allow a lab and research facility use and to allow height up to 96’ and 8
stories at 275 Grove Street, Ward 4, Auburndale, on land known as Section 43 Block 29 Lot
24, containing approximately 487,578 sq. ft. of land in a district zoned BUSINESS USE 4. Ref:
Sec.7.3.3,7.4,4.4.1,6.5.9.A, 4.1.3, 4.1.2.B.3 of the City of Newton Rev Zoning Ord, 2017.

#277-22 Request to vertically extend nonconforming side setback at 9 Day Street
JAMES F. SMITH, JR. petition for SPECIAL PERMIT/SITE PLAN APPROVAL to construct
second-story rear addition over the existing footprint, vertically extending the
nonconforming side setback at 9 Day Street, Ward 4, Newton, on land known as Section 43
Block 40 Lot 05, containing approximately 6671 sq. ft. of land in a district zoned SINGLE
RESIDENCE 3. Ref: Sec. 7.3.3, 7.4, 3.1.3, 7.8.2.C.2 of the City of Newton Rev Zoning Ord,
2017.

#259-22 Request to Rezone 7 parcels to BU4
CRAFTS DEVELOPMENT, LLC petition for SPECIAL PERMIT/SITE PLAN APPROVAL to rezone 7
parcels as follows: 34 Crafts Street (Section 23 Block 16 Lot 11), 36 Crafts Street (Section 23
Block 16 Lot 10), 38 Crafts Street Section 23 Block 16 Lot 09), 48 Crafts Street (Section 23

The location of this meeting is accessible and reasonable accommodations will be provided to persons with disabilities
who require assistance. If you need a reasonable accommodation, please contact the city of Newton’s ADA
Coordinator, Jini Fairley, at least two business days in advance of the meeting: jfairley@newtonma.gov or (617) 796-
1253. The city’s TTY/TDD direct line is: 617-796-1089. For the Telecommunications Relay Service (TRS), please
dial 711.
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Block 16 Lot 08), and 50 Crafts Street (Section 23 Block 16 Lot 07) from MANUFACTURING
TO BUSINESS 4; and 19 Court Street (Section 23 Block 16 Lot 12) and 21 Court Street (Section
23 Block 16 Lot 13) from MULTIRESIDENCE 1 TO BUSINESS 4.

Petition to construct elderly housing with services at 34, 36, 38, 48, 50 Crafts Street, 19-
21 Court Street

CRAFTS DEVELOPMENT, LLC petition for SPECIAL PERMIT/SITE PLAN APPROVAL to allow an
Elder Housing with Services facility, to allow a development in excess of 20,000 sq. ft., to
allow a seven-story building, to allow a building 84 feet in height, to allow parking within
the side setback, to reduce the required parking stall width, to reduce the required parking
stall depth, to reduce the required parking stall depth for accessible stalls, to allow a
reduced drive aisle width for two-way traffic and to waive the lighting requirements at 34,
36, 38, 48, 50 Crafts Street, 19-21 Court Street, Ward 2, Newton, on land known as Section
23 Block 16 Lots 7, 8, 9, 10, 11, 12 and 13, containing approximately 115,818 sq. ft. of land
in districts zoned MAN and MR1 (to be rezoned to BU4). Ref: Sec. 7.3.3, 7.4, 4.4.1, 6.2.10,
4.1.2.B.1,4.1.2.B.3,4.1.3,5.1.8.A.1,5.1.13,5.1.8.B.1,5.1.8.B.2, 5.1.8.B.4, 5.1.8.C, 5.1.10 of
the City of Newton Rev Zoning Ord, 2017.

Respectfully Submitted,

Richard A. Lipof, Chair
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April 14, 2022
BY EMAITL AND FIRST-CLASS MAIL

Richard A, Lipof, Chairman
Land Use Committee
Newton City Council

1000 Commonwealth Avenue
Newton, MA 02459-1449

Re: Council Order #33-21(3)/Alexandria Real Estate Equities, Inc. (“ARE”)
275 Grove Street, Building 3/Heat Pump Feasibility Study

Dear Chairman Lipof,

In December of last year, the City Council granted a Special Permit to ARE to allow laboratory, research,
and development use throughout Building 3 of 275 Grove Street (the *Council Order”). Condition 47 of the
Council Order states that prior to the issuance of a building permit, ARE must complete a study to determine the
feasibility of installing water source modular heat pumps (“Heat Pumps”) in Building 3 (the “Feasibility Study”).

I am forwarding herewith the completed Feasibility Study, including exhibits, Based on the results of the
Feasibility Study and ARE’s return on investment analysis, ARE has determined that the installation of Heat
Pumps in Building 3 is not feasible.

Pursuant to Condition 47 of the Council Order, we are prepated to present and discuss the results of the
Feasibility Study at a meeting of the Land Use Committee to be held within 45 days.

Sincerely,

/‘[’"QF Bt )f«uéa;/
Stephen I. Buchbinder /7

SIB/mer

Enclosure

cc: (By Email and First-Class mail, w/enclosure)  Barney Heath, Director, Planning and Development Department
Councilor Maria Scibelli Greenberg Ann F. Berwick, Co-Director, Climate and Sustainability Department
Councilor Tarik J. Lucas William Ferguson, Co-Director, Climate and Sustainability Department
Councilor Andrea W, Kelley (By Email, w/out enclosure)
Councilor Christopher J. Markiewicz Mr. Dante Angelucci
Counciler Andreag Downs Ms. Rickie Golden

Councilor Alicia G. Bowman
Councilor Marc C, Laredo
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ALEXANDRIA.

Heat Pump Feasibility Study
275 Grove Street, Building 3

April 14, 2022

Pursuant to Condition 47 of Council Order #33-21{3), Alexandria Real Estate Equities, Inc. {"ARE") is required
to complete a study to determine the feasibility of installing water source modular heat pumps in Building 3 of
275 Grove Street. This document sets forth ARE’s analysis of the heat pump chiller system and the effects its
incorporation would have on the redevelopment project at 275 Grove Street Building 3. ARE’s analysis is based
in part on the Enhanced Energy Recovery Study completed by Vanderweil Engineers and attached hereto as
Exhibit A {the “Energy Recovery Study”).

Description of Heat Pump Systems and Description of Construction ModHications

The “heat pumjp” study is based on a combination heat pump/chiller capable of simultaneously producing
chilled water for cooling and hot water for heating while utilizing the exhaust air stream as the heat source/sink.
The intent of the system is to eliminate the local use of fossil fuels (natural gas) during summer months as the
energy source for heating the building, The system will have the added henefit of reducing the consumption of
fossil fuels, for heating purposes, during the other seasons of the year as well.

To simplify the piping arrangement and control, the capacity of the machine was selected based on the full {i.e.
winter} indoor heating requirement of the facility, assuming full occupancy of research tenants utilizing their full
allotment of ventilation (100% outdoor air) flow density in a 60% laboratory and 40% office ratio in the occupied
areas. Natural gas would still be needed to produce heating hot water in the winter, but the demand would be
limited to use in the supply air handling units pre-heating coils,

As the indoor heat demand will fluctuate throughout the year, there will be times when the heat pump/c'hiller
will not be required to operate at full heating capacity. During such times, the machine will be controlled to
maintain adequate heating availability (as the priority) to the building hot water loop and any excess capacity
will be directed to the cooling side of the machine to create chilled water for use in a “pre-cooling” coil in the
supply air handling units.

To accomplish the intentions noted above, a 6-pipe heat pump/chiller was studied. The selected device will
provide for the simultaneous heating and cooling desired without intermixing the fluids. One set of pipes will be
dedicated to heating hot water, and as this loop will be confined within the building, it will be filled with clear
water. The second set of pipes will serve the chilled water, as this loop will be routed outdoors to the supply air
handling units and subject to freezing, they will be filled with a freeze protection solution of 35% glycol. The
third set of pipes, also 35% glycol, are the source/sink lines and will be connected to recovery coils in the

Alexandria Real Bstate Bouities, Inc.
400 Technology Square | Cambridge MA 02129
TEL (17,661,606 | FAX 017.061,1658 | www.are.com
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exhaust air handling units. Exhaust air flowing across the recovery coil will transfer heat to/from the source/sink
fines which in turn will transfer heat from/to the heat pump/chiller. Each of the three sets of lines will be
separated from the refrigerant loop, which is integral to the heat pump/chiller, by independent heat exchangers
within the machine so there is no intermixing of the three fluids.

Two flow diagrams have been developed and are attached hereto as Exhibit B.

The machine selected for this study is designed to be installed indoors. A general arrangement drawing has been
developed to show how the heat pump/chiller as well as the associated pumps and hydronic specialties (air/dirt
separators, expansion tanks, glycol fill stations) could be installed in the penthouse. The drawing is attached
hereto as Exhibit C. The results are that 19% of the available tenant penthouse mechanical space would need to
be repurposed to accommodate the additional equipment. There is no effect to the overall height with the
addition of the heat pump/chiller.

Energy Consumption and Green House Gas Emissions

The Energy Recovery Study concludes that the inclusion of a heat pump/chiller would reduce Building 3’s annual
energy consumption by 7,600 MMBTU (24.8%) and annual greenhouse gas emissions by 370 MTCO2 {19.9 %).
Annual energy costs would increase by $21,000.

Physical Limitations of the Existing Structure and Envelope

The greatest difficulty posed by adding the heat/pump chiller system would be the reduction of available
rooftop penthouse mechanical space, which is required for tenant equipment.

Additionally, on an operational level, an expanded penthouse within a space-constrained existing rooftop
greatly impacts circulation space around the exterior rooftop equipment, making our operations less efficient
and making preventive maintenance more complicated.

Based on the need to manage water around the extended penthouse footprint, there will be an additional roof
drain required at both the main roof and the penthouse roof, Structurally, the new penthouse is supported by
additional steel floor framing and additional roof and wall framing (girts) per the expanded penthouse footprint,
with a reinforced concrete slab, and steel penthouse roof deck. The heat pump would require the penthouse
floor and roof framing be extended approximately 10’ x 40" in the northeast corner of the penthouse. See
Exhibit D for sketches by our structurat engineer. This framing is additional, not upsized from framing otherwise
required.

These redesigns would add an estimated 2 months to our project schedule, which impacts both our revenue and
market timing. Speed to market allowing us to offer lab space when other options are unavailable is critical to
securing iife science tenants in today’s life science sector.

Alexandria Real Estate Equities, Ine.
400 Technology Sguare | Combridge MA 02139
TEL 617.001.69062 | FAX 617.6061.1658 | www.are.com
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Estimated Cost/Financial Impact

The greatest potential financial impact of implementing a heat pump/chiller is the reduction in avallable tenant
rooftop mechanical space. In this competitive market, a life science building cannot compete without providing
the space needed to house equipment necessary for tenant operations. The amount of rooftop space available
to tenants is already constrained at Building 3, a reduction of nearly 20% would mean certain potential tenants
would be unable to occupy the space. We simply cannot risk developing a building that greatly impacts our
ability to attract a tenant.

We cannot quantify the overall impact of offering a less competitive product to the market. However, we can list
certain other major cost impacts as a result of the inclusion of a heat pump/chiller:

$2,000,000 upfront cost

52,136,680 2 months full building lost revenue {estimate)}

S 892,999 2 months carry costs

S 906,438 rental revenue attributable to lost leasable penthouse space over 20 years {estimate}
5,926,116 Total

In summary, after analyzing the possibility of switching to the heat pump chiller system in extraordinary detail,
we have identified the following impediments:

a. The critical loss of 19% of the leasable rocftop space needed for tenant equipment in an already-
significantly constrained roof condition, which greatly impacts the marketability of the building by
limiting future tenant requirements to operate. We are not able to estimate the financial impact of
offering a less desirable building, but it would certainly impact lease rates and decrease the viability of
this building as a life science building.

b. The operational, maintenance and logistical challenges that would be created by an enlarged penthouse
on an already-tight existing rooftop.

c. Delay of the project in order to substantially redesign not only the building MEP system but the
structure and overail design of the building. -

An additional cost of $6 million to execute.

e.  While this investment would decrease annual carbon generation from reduced fossil fuel usage, the
heat pump chiller would use more electricity, and the additional electricity will increase overall electric
and gas costs by $21,000 per year.

Conclusion

While we strive to incorporate as many sustainable features as possible in ail of our assets, after thorough
investigation by our architects, engineers, construction team, and financial team, we have determined that it
would not be feasible to incorporate the heat pump chiller given the constraints outlined above.

On a positive note, we will be striving to obtain LEED Siiver certification for this development, have added solar
panels to the roof since our special permit application, and have doubted the quantity of EV stations on site,

Alexandria Reat Istate Equities, Inc.
400 Techmology Square { Cambridge MA 02139
TRL 617.601.0062 | FaX 617,601,1058 | winv.ave,com
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Currently the project is on track to consume approximately 28% less ehergy than the comparable LEED baseline
building. This reduction is achieved by incorporating the following items into the design:

s Exhaust air energy recovery {approximately 40% effectiveness}).

s High efficiency {approximately 92% efficient) gas-fired condensing boilers.

s Low lighting power density {1.2 W/sf in [abs and 0.55 W/sf} in offices.

+ High efficiency chiller water production {0.504 kW/ton).

» Roof level photovoltaic array sized to offset 0.5 W/SF of utility electrical consumption.

Non-energy sustainability measures will include:

* Reuse of existing building reduces embodied carbon over new builds.
s A40% potable water use reduction in plumbing fixtures.

e Use of low emitting and healthy products.

s Use of environmentally preferable products,

+ Recycling of more than 50% of construction waste.

We thank the Land Use Committee, the Director of Planning and Development, and the Co-Directors of Climate
and Sustainability for your commitment to sustainable development in Newton. We admire your focus on this
and share your commitment, While we cannot justify pursuing electrification today for this project, ARE is
committed to our goals of decarbonization by 2050 and is near completion of a strategic plan to accomplish this
goal, including Building 3 at 275 Grove Street in Newton.

Thank you very much for your time and attention.

Alexandyria Real Estate Equities, Ine.
400 Technology Square | Caunbridge MA 02139
TEL 017.661,6002 | FaX 617,061,165 | wivw.dre.com
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An Energy Evaluation by Vanderweil’s Building Performance Group

Rev.03/17/2022
12/13/2021%

v

VANDERWEIL
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EXECUTIVE SUMMARY

Alexandria Real Estate Equities (ARE) is currently planning a renovation of Building #3 at the Riverside Center in
Newton, Massachusetts, inio a core/shell life-science facility, As part of the permitting and planning process for
the City of Newton, the project team has performed a study examining the fossil-fuel-reducing impacts of a
waler-to-water heat pump to recover heat for use elsewhere in the project. Vanderweil's report describes the
energy consumption, energy cost, and greenhouse gas impacts of the water-to-water heat pump option
compared to the basis of design building. '

ARE will utilize the annual energy cost savings figure with their own incremental first cost analysis to understand
the economic feasibllity of the heat pump. Note that in order to accommadate the heat pump, the penthouse
would require enlargement {as shown on Yanderweil's sketch SKM-205 issuec Nov 23, 2021}, and the structural
consuttant would need to confirm the adequacy of the existing structure to support the unit.

R oot £ P S -
svypdepnta Plradn g st dipyin STy wdesrpied g
ISR ] 3 FERE OLRTRAT YOG HY

REREEITIL]
wdly, the 43 if
; _ ; mepvs b, Some modest gas use wouid rernain during that perlocf in
order to saiesfy base buulqu domesuc hot water §oad5 and minimal peak reheat loads.

Table 1 below summarizes the results of our study.

521,000

7,600 MMBTU

370 MTCO2e

100%

Table 1. Summary of Enhanced Energy Recovery Study’s Results

0372022 Vandeiwell Engineers | fiverside Center Building 3 | £nhanced Energy Recovery Study | 2of 13
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STUDY OVERVIEW AND CONTEXT

Building #3 is a 148,000 GSF existing building forming part of the Riverside Center in Newton, MA. The building
formerly housed office space but will undergo a conversion into core/shell laboratory space to accommodate life
science program. As part of the planning and permitting process, the design team has performed a study to
evaluate the impacts of a water-to-water heat pump which would recover excess heat for use elsewhere in the
building.

Within this study, we compare the basis of design building (as modeled for the Design Development effort)
against the alternative developed by the project team utilizing a water-io-water heat pump for heat recovery,
Our study has specifically examined four key metrics by which to evaluate the heat pump option:

&  Site energy consumption: The heat pump’s coefficient of performance (COP) and use of pre-existing
waste heat in the building would allow it to utilize fewer site-measured Btus than the gas boller plant
operating similarly. The condensing gas boiter plant operates at an efficiency of around 90% depending
on variaus conditions; the water-to-water heat pump would operate at 400% efficiency or greater, also
depending on varicus conditions,

«  Energy (utility) costs: Although we expect the building's total energy use to decrease under the heat
pump eption (as noted above), the higher cost per Btu of electricity than natural gas means that the
cost savings are lesser than the energy savings. Costs have been calculated using the latest historical
commercial energy rates for Massachusetts,

s  Greenhouse gas (GHG) emissions: To understand the carbon impact of the heat pump, we have
calculated the carbon dioxide equivalent {CO2e) emissions saved. Emissions factors are the latest fram
the United States Environmental Pratection Agency (EPA),

s Summertime fossil fuel usage: We understand that the City of Newton is particularly interested in the
heat pump’s ability to offset or eliminate natural gas usage dwing the summertime months of
operation, We have therefore evaluated the total quantity and percentage of natural gas usage which
would be offset by the heat pump from the months of June, July, and August.

OPTIONS ANALYZED

Our analysis compares the basis of desigh building against an alternative which adds a water-to-water heat
pump and associated infrastructure for its operation. The basis of design is modeled according to the
TR/G4/ 2027 Desian Bevelopment drawings, while the heat pump option is modeled based on sketches
developed and selections made by Vanderweil in late November 2021,

Basis of Design Option

The building has been modeled according to the 10/04/2021 Design Development drawings, Please refer to
Vanderweil's 10/04/2021 energy model report for detailed results associated with that energy model. Key
performance inputs governing this option are provided in this report’s appendix within the input tables,

The basis of design building is conditioned by 2 (165,000) CFM air handling units (AHUs) located in the building’s
penthouse and fed by the building’s chilled water loop for cooling and hot water toop for heating. Chilled water
is provided by an efectric water-cooled chiller plant focated in the mechanical penthouse, while hot water is
provided by a gas-fired condensing boiler plant also located in the mechanical penthouse, Fxhaust for the

DIfEFIAD22 Vanderwell Englneers | Rlverside Center Buibding 3| Enltanced Enercyy Recovery Study | 3of 13
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huilding is provided by 2 {105,000} CFM exhaust air handling units (EAHUs} located on the building’s roof,

The basis of design utilizes a pumped glycol run-around system to exchange heat between the outgoing
exhaust air {via coils located in the EAHUs) and the Incoming outside air {via coils located in the AHUs).

Water-to-Water Heat Pumip Option
Under this option, a six-pipe water-to-water heat pump and associated infrastructure would be installed in the
building's penthouse 1o enhance the basis of design heat recovery foop, Changes to the basis of design include:

e Addition of a 292 ton / 3,800 MBH six-pipe water-to-water heat pump unif to the building penthouse

«  Asan initial assumption, an addition of twe (2) 7.5 HP pumps to provide circulation to the hot water
loop side of the heat pump ' 7 -

e Asan nitial assumption, an addition of two {2} 7.5 HP pumps to provide circulation to the alr-handling
side of the heat pump

e Addition of two (2] sets of hydronic foop specialties (expansion tank, air separator, eic.), one for the air-
handling side of the heat pump, one for the hot water loop side of the heat pump

+  Enlargement of the bullding penthouse to provide the additional area needed for this equipment

¢  Potential structural work to the building roof to support the additional weight of the heat pump,
pumps, and loap specialties (to be determined by the structural consultant)

(72022 Vandetwell Engincers | Biverside Center Bultding 3| Enbanced Energy Recovery Study |4 of 13
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RESULTS

The resulis of our study are summarized in the table below:

$21,000

7,600 MMBTU

370 MTCO2

100%

Our analysis inclicates that the heat pump reduces site energy use; increases energy costs; and reduces
enussions. Specifically, compared to the hasis of design:

e The heat pump option decreases site annual energy use {i.e. kWh and therms measured at the site utility
meters) by 24.8% thanks to the 400%-+ efficiency of the heat pump compared to the 90%-+ efficiency of
the basis of design boiler plant,

¢  The heat pump option increases annual utility costs by 2.1% due to the high price per Btu of electricity
compared to the low price per Btu of natwal gas,

«  The heat pump option decreases annual greenhouse gas emissions by 19,9% due to the site energy
reduction discussed above.

e  The heat pump option produces sufficient heat from june through September to avoid firing the

natural gas boifers for space heating during those months; given the operational airflows assumed for
our analysis, all reheat loads during those manths can be served by the heat pump.

Figures 1 through 4 on the following pages show the perfarmance of the heat pump option against the BOD in
greater detall.

03/17/2022 Vanderwell Engineers | Riverside Center Suilding 3| Enhanced Energy Recovery Study | 4 0f 13
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Site Energy Consumption

Annual Energy Consumption
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Figure 1, Annual Energy Consumption Comparisan: BOD vs BOD with Heat Shift Chifler

Energy Cost
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Figure 2, Annual Energy Cost Comparison: BOD vs BOD with Heat Shilt Chiller

Q31772022 Vanduiweil Englacers | Riverside Conter Building 3 | Entianced Energy flecovery Study | 6 of 13
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Greenhouse Gas Emissions

Annual GHG Emission
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Figure 3. Annual GHG emission comparison: BO vs BOD with Heat Shift Chiller

Reheat Load (MMBiu/hr) Met By Natural Gas Boilers

1,400

800

Reheat Load {(MMBTL/hr}
o
3

400

200

]

0311712022

Monthly Reheat Load to be met by NG Boilers

lan Feb Mar Apr May HTT Jud Aug Sep: Qct Nov Dac
$7BOD 2 BOD+ HST

Figure 4. Monthly reheat loads to be met by Natural Gos Boilers
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EXECUTIVE STYDY AHALYSIS APPENDIY
SUHMMARY OVERVIEW RESHLTS

APPENDIX

ENERGY PERFORMANCE SUMMARY

BY

421,815 1,438,655
0%
2229192 7608232  26%
119,374 11,937,400 9%
636,694 2,173,037 7%
4,990 17,0351 0%
535,722 1,828,419 6%
1,634,257 5,236,419 17%
0%
3,476 347,600 1%
5,362,670 - 30,587,793 100%

1,439,655

421,815
0%
2,229,182 7,608,232 33%
16,193 1,619,263 7%
1,239,774 4,231,349 18%
4,990 17,031 0%
732,683 2,500,578 11%
1,534,257 5,236,419 23%
0%
3,476 347,800
5,162,601 19,669 - - 23,000,157
1,002,670

$ N

0.0%] % -
0% 0.0%] § - 0%
10,318,107 86% 33.7%{ 35 108,856 B86%
{2,058,312) 55% 67| & (98,121) “95%
0% 0.0%] 8 - 0%
(672 180) -37% -2.2%{ $ (32,642) -37%
0% 0.0%] § - 0%

0.0%] $ -

0% 0.0%1 § -

CEEE 0 8% 1§ (24,3073
Enérgy Savings:

. Posltl\alues inlcate energy savings. Negative values indicale an energy penalty.
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FRECUTIVE STUDY ANALYSIS APPENDIY
SUMMARY OVERVIEW RESUGLYS

INPUT TABLES

Performance inputs associated with the heat pump study are provided below. For a comprehensive list of inputs
associated with the basis of design building, please refer to the 10/01/2021 Design Development energy model
report,

olo P A Water-cooled Centrifugal Chiller
AND 0.504 kW/ton
: PLA Natural Gas Boilers 10/04/2021
AND 88% efficiency 100% DD Design
el e 140,000 OA total
i 150,000 cfm peak exhaust
- Electricity: $0.1627/kWh
Natural Gas: $1.055/therm EIAMA 2021 Average
[J . 1
A Electricity (NEWE Grid): 0.000223997 MTCO2e/kWh eGrid2019
e e Natural Gas: 0,005311 MTCO2e/therm LEED guideline
PICH Initial assumptions
OPERF AHUs are always on to maintain space temperature and building pressure 10/04/2021
3 100% DD Design

03/17/2022 Vanderwell Engineers | Riverdde Center Building 3 | Enlianced Enevgy Recovery Study | 9 of 13
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EXECUTIVE STUDY ANALYSES APPEHDIY
SURMMARY OVERVIEW RESULTS
MODELING HISTORY

i 20.9%* 5.7%*
Original run 152 28,6064 10,0964 4 CK CK/CS
! BOD: 206.7
i Heat Evaluation of 24.8% -2.1
: Pump heat pump HSC: 1554 (heat pump (heat pump N/A CK/NH CK/CS
: Study option {heat pump against BODY) | agalnst BOD)
option)
; BOD: 206.7
: gs::p ﬁz:’riasiigey 24.8% 2 ‘
! HSC: 1554 {heat pump {(heat pump N/A N s
Study- | nochanges | o | against BOD) | against BOD)
: Revision 10 resufts .
option}

Compared to the Energy Code Baseline (ASHRAE 90.1-2016 Section 11 ECB Method)
# Compared to the LEEDv4 Baseline (ASHRAE 90.1-2010 Appendix G)

File Path: H:A30358.000BPG\2 Sustainability Analysis\Energy modeling\00 Design Development\Work\30 Results\
2622,03.17 Riverside Center Building 3 Electrification Study.docx

METHODOLOGY
Vanderweil models energy performance using eQUEST 3.64, a software program that utilizes DOE-2.2 to simulate

the hourly energy consumption and demand load shapes for a given huilding. To develop a model, a graphic
representation of the building is created using floor plans, floor heights, and window configurations.
Mechanical systems and building envelope are defined, and operating parameters such as lighting power
density, airflow rates, and occupancy schedules are included. The simulation uses 30-year average hourly
weather data to estimate the energy consumption of the building for each hour of the year.

LIMITATIONS

In order to estimate energy consumption profiles, Vanderweil utilizes traditional computer-based simulation
programs such as Trane Trace®, DOE-2, and/or our own in-house calculations and/or programs based on industry
standard methods. Vanderweil neither has control of nor assurmes control of the actual building, occupant
behavior, equipment operation/maintenance, or climatic conditions. Accordingly, Vanderwell does not
expressly or implicitly warrant or represent that Yanderweil's energy and associated cost estimates of the
building or equipment operation will be the actual operation energy and cost. Rather, the purpose of this
energy model is only to compare design options against a baseline to inform design decisions.

CODES & INDUSTRY STANDARDS

U.5. Green Building Council LEED for Interior Design and Construction LEEDv4 [D+C

ASHRAE Standard 90.1-2016 Energy Standard for Buildings Except Low-Rise Residential Buildings
ASHRAE Standard 90.1-2010 Energy Standard for Buildings Except Low-Rise Residential Buildings
ASHRAE Standard 62.1-2016 Ventitation for Acceptable Indoor Air Quality

934172022 Vanderweil Fnglncors | Riverside Center Bullding 3| Entianced Eneray Recovery Study | 12 of 12






