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Project Information

Project Name: 1-27-JASPER-ST---SENIOR-HOUSING

HEROS Number: 900000010174692

Project Location: 1 Jasper St, Paterson, NJ 07522

Additional Location Information:
AKA 1-27 JASPER ST. PATERSON, NJ

Description of the Proposed Project [24 CFR 50.12 & 58.32; 40 CFR 1508.25]:

The project sponsor is seeking HOME funding from the U.S. Department of Housing and Urban Development
to construct a new multifamily residential complex.  The scope of work would consist of redevelopment of
a vacant lot (approximately 1.78 acres in size), located at 1-27 Jasper St. Paterson, NJ, adjacent to Hinchliffe
stadium with a six-story mixed-use multi-family building. The project will consist of 75 units, age-restricted to
households ages 55 years old and up, on the second through the sixth floor. The first floor of the building will
include a childcare facility of approximately 5,800 sq. ft. The six-story building will contain 75 units,
comprised of 5 studio units, 55 one-bedroom units, and 15 two-bedroom units. In addition, a new four-story .
accessory parking garage consisting of approximately 315 parking spaces is proposed, located in the rear of
the proposed six-story building. ~ Unit amenities include stainless steel ENERGY STAR appliances; high-
efficiency individual heating and cooling; contemporary, open floor plans, and healthy, low- or no-VOC
finishes. The project has a ground floor amenity space that opens out onto a landscaped courtyard located
between Hinchliffe Stadium and the building. Residents have access to garage parking on the ground floor as
well as the freestanding parking garage connected to the building. Residents will also enjoy proximity to
neighborhood goods, services, transportation, and recreation, especially the Great Falls National Historical
Park. The total project cost is $28,001,498. The funding will consist of both public ($13,518,664) and private
($14,482,834) funding. The completion of the project will take approximately 18 months. '

Funding Information

Grant Number HUD Program Program Name
Community Planning and
Development (CPD) HOME Program
Section 202. Supportive Housing for the
Housing: Multifamily FHA Elderly

Estimated Total HUD Funded Amount:  $9,125,477.00
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Estimated Total Project Cost [24 CFR 58.2 (a) (5)]: $28,001,498.00

Mitigation Measures and Conditions [CFR 1505.2(c)]:

summarized below are all mitigation measures adopted by the Responsible Entity to reduce, avoid or
eliminate adverse environmental impacts and to avoid non-compliance or non-conformance with the
above-listed authorities and factors. These measures/conditions must be incorporated into project
contracts, development agreements and other relevant documents. The staff responsible for
implementing and monitoring mitigation measures should be clearly identified in the mitigation plan.

Law, Authority, or Factor Mitigation Measure or Condition

The only REC/area of concern that was mentioned
was the presence of historic fill material. According
to historical records and a review of Sanborn maps, a
reservoir known as the Middle Reservoir occupied
the Property from at least 1915 through the mid-
1950s. The presence of the Middle Reservoir in itself
is not an environmental concern; however, the water
body was drained and filled to grade as indicated in
the aerial photographs. Fill material was imported to
fill the reservoir and raise the Property to grade.
Historic fill generally constitutes a concern when it
contains industrial waste, construction and
demolition debris, coal ash, dredge spoils, or other
potentially contaminated anthropogenic materials.
The quality of the fill material used to fill the
reservoir is unknown at this time and therefore
historic fill material is considered a REC/AOC.
Contamination and Toxic Substances
No evaluation is required under NJDEP regulations at
this time. However, should a triggering event occur
at the Property such as a release to subsurface or
construction/activities occur which involve the
disturbance and/or disposal of the site soils,
appropriate site investigation sampling may be
necessary to determine the quality of the soil. The
soil sampling test results came back with no
detection.

Radon

According to the EPA, the radon zone level for the
area is Zone 2, which has a predicted average indoor
screening level between 2 pCi/L and 4 pCi/L, equal to
or below the action level of 4 pCi/L set forth by the
US EPA. While the subject property currently consists
of vacant land, it is AEl's understanding that the
subject property is planned for redevelopment with
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a multifamily residential building in connection with
HUD HOME financing. As such, in accordance with
the HUD MAP Guide, new construction should follow
the ANSI/AARST CC-1000 (2018) Soil Gas System in
New Construction of Buildings and post construction
testing must be performed after construction is
complete.

Asbestos and Lead-based Paint

The subject property is currently vacant land.
EWMA's site reconnaissance noted the only
structure on site was a plastic shed. Consequently,
no building components likely to contain lead-based
paints or suspect asbestos-containing materials were
noted on site.

With implementation of the recommended
mitigation, the project will be in compliance with
contamination and toxic substances requirements.

Conformance with Plans / Compatible Land Use

and Zoning / Scale and Urban Design Nene
Soil Suitability / Slope/ Erosion / Drainage and —
Storm Water Runoff
Hazards and Nuisances including Site Safety and
. ; None
Site-Generated Noise
Energy Consumption/Energy Efficiency None
Employment and Income Patterns N/A
Demographic Character Changes / Displacement | N/A
Educational and Cultural Facilities (Access and
: N/A
Capacity)
Commercial Facilities (Access and Proximity) N/A
Health Care / Social Services (Access and N/A
Capacity)
Solid Waste Disposal and Recycling (Feasibility N/A
and Capacity)
Waste Water and Sanitary Sewers (Feasibility
: N/A
and Capacity)
Water Supply (Feasibility and Capacity) N/A
Public Safety - Police, Fire and Emergency
) N/A
Medical
Parks, Open Space and Recreation (Access and
. N/A
Capacity)
Transportation and Accessibility (Access and N/A
Capacity)
Unique Natural Features /Water Resources N/A
Vegetation / Wildlife (Introduction, N/A
Modification, Removal, Disruption, etc.)
Other Factors N/A

09/07/2021 09:22
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The project was presented before the City of
Paterson Zoning Board of Adjustments for the
following variances: use, "C" and "D" variances to
permit the Housing Component in the Public Use
District Zone of the First Ward Redevelopment Plan,
which were approved as per the Resolution.

Permits, reviews, and approvals

According to April 2020 FWS data, there are
documented bat maternity occurrences in the City of
Paterson. Based on the FWS New Jersey Field Office
Project Screening Chart for the Indiana bat, the
recommended seasonal restriction on tree clearing
in municipalities with maternity occurrence is April 1
Endangered Species Endangered Species Act of | to September 30. Tree clearing activities for the
1973, particularly section 7; 50 CFR Part 402 proposed project should not exceed an area of 5
acres and should not occur between April 1 and
September 30. Based on these assumptions, No
Adverse Effect to the Indiana Bat is anticipated. If
tree clearing is proposed during the restricted
season, project information must be submitted to
the FWS New Jersey Field Office.

Project Mitigation Plan

In accordance with the HUD MAP Guide, new construction should follow the ANSI/AARST CC-1000 (2018)
Soil Gas System in New Construction of Buildings and post construction testing must be performed after
construction is complete. The post-construction testing of radon is planned to be performed by AT
Cameron, PG in Fall 2022.

Radon Testing Proposal mitigation.pdf

Determination:

Finding of No Significant Impact [24 CFR 58.40(g)(1); 40 CFR 1508.13] The project will not result
in a significant impact on the quality of human environment

M Finding of Significant Impact

iy = / @ / ¥ /
Preparer Signature: % )-'d'-&!&ki’. /LC%% Date: 1, 8, 2 l
y £
Name / Title/ Organ_ization: DIANA VAZQUEZ / [/ PATERSON

Certifying Officer Signature: : M/ ‘57%’- Date: ? 202/
Name/ Title: Bﬂﬂéé—m /,4 g/&{@—'/(//%ﬂﬂm— CD brrfc/zﬂ/

This original, signed document and related supporting material must be retained on file by the
Responsible Entity in an Environment Review Record (ERR) for the activity / project (ref: 24 CFR Part
58.38) and in accordance with recordkeeping requirements for the HUD program(s).

09/07/2021 09:22 Page 4 of 4



U.S. Department of Housing and Urban
Development

451 Seventh Street, SW

VWashington, DC 20410

www.hud.gov

espanol.hud.qov

Environmental Assessment
Determinations and Compliance Findings
for HUD-assisted Projects
24 CFR Part 58

Project Information

Project Name:  1-27-JASPER-ST---SENIOR-HOUSING

HEROS Number: 900000010174652

Responsible Entity (RE): PATERSON, CITY HALL PATERSON NJ, 07505
RE Preparer: DIANA VAZQUEZ
State / Local Identifier:

Certifying Officer: ANDRE SAYEGH, MAYOR

Grant Recipient (if different than Responsible Ent  HINCHLIFFE HOUSING URBAN RENEWAL
ity): ASSOCIATES LP

Point of Contact: JOSEPH PORTELLI

Consultant (if applicabl ~ AE| CONSULTANTS-NEPA COMPLIANCE SPECIALIST
e):

Point of Contact: SHARON WRIGHT

Project Location: 1 Jasper St, Paterson, NJ 07522

Additional Location Information:

AKA 1-27 JASPER ST. PATERSON, NJ

Direct Comments to:



1-27-JASPER-ST---SENIOR- Paterson, NJ 900000010174692
HOUSING

Description of the Proposed Project [24 CFR 50.12 & 58.32; 40 CFR 1508.25]:

The project sponsor is seeking HOME funding from the U.S. Department of Housing and Urban Development
to construct a new multifamily residential complex. The scope of work would consist of redevelopment of
a vacant lot (approximately 1.78 acres in size), located at 1-27 Jasper St. Paterson, NJ, adjacent to Hinchliffe
stadium with a six-story mixed-use multi-family building. The project will consist of 75 units, age-restricted to
households ages 55 years old and up, on the second through the sixth floor. The first floor of the building will
include a childcare facility of approximately 5,800 sq. ft. The six-story building will contain 75 units,
comprised of 5 studio units, 55 one-bedroom units, and 15 two-bedroom units. In addition, a new four-story
accessory parking garage consisting of approximately 315 parking spaces is proposed, located in the rear of
the proposed six-story building.  Unit amenities include stainless steel ENERGY STAR appliances; high-
efficiency individual heating and cooling; contemporary, open floor plans, and healthy, low- or no-VOC
finishes. The project has a ground floor amenity space that opens out onto a landscaped courtyard located
between Hinchliffe Stadium and the building. Residents have access to garage parking on the ground floor as
well as the freestanding parking garage connected to the building. Residents will also enjoy proximity to
neighborhood goods, services, transportation, and recreation, especially the Great Falls National Historical
Park. The total project cost is $28,001,498. The funding will consist of both public ($13,518,664) and private
($14,482,834) funding. The completion of the project will take approximately 18 months.

Statement of Purpose and Need for the Proposal [40 CFR 1508.9(b)]:

The project is located in census tract 2642 in the 1st Ward Redevelopment Area in
Paterson. The median househald income in the project's census tract is $20,964, 53% of
the area median income (AMI) for Paterson (median income of $39,282) and 35% of the
area median income for Passaic County (median income of $60,293). Over 40% of
households in the census tract are living below poverty and 23.4% of Paterson
households are below the poverty line. The unemployment rate 4.9% in the specific
census tract, 2.8% in Paterson, 3.7% in Passaic County. The housing component will
bring much needed age-restricted housing to the area along with a new childcare
facility. The stadium component will revitalize a historic structure in the City of Paterson
and will once again be a high-quality recreational and community space for City
residents.

Existing Conditions and Trends [24 CFR 58.40(a)]:

The property is within a mixed commercial and residential area in the southeastern
portion of the City of Paterson, Passaic County, New Jersey. The property is zoned "B-2"
for neighborhood business use and is known as Lot 7 and a portion of Lot 23, City of
Paterson, NJ. The property is located to the northeast side of Hinchliffe Stadium, and
south of the intersection of Maple Street in the City of Paterson, Passaic County, New
Jersey. The property is undeveloped, is generally rectangular in shape, and is in close
proximity to the Paterson Great Falls National Historic Park. The site sits at an
elevation of approximately 80 feet above mean sea level, and is generally level. A chain
link fence surrounds the northern, eastern and western portions of the property. The
Property was used by the public as the Paterson Public Community "Elysian Fields"
Garden. Except for small wooden garden frames used by the Paterson Public

09/07/2021 09:05 Page 2 of 53
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Community "Elysian Fields" Garden group, there are no permanent structures on site. In
addition, a plastic 100 square foot storage shed is located on the property and is
currently empty. The remainder of the property consists of undeveloped wooded and
grassy areas.

Maps, photographs, and other documentation of project location and description:
DSC01003.JPG

Determination:

v Finding of No Significant Impact [24 CFR 58.40(g)(1); 40 CFR 1508.13] The
project will not result in a significant impact on the quality of human
environment

Finding of Significant Impact

Approval Documents:

7015.15 certified by Certifying Officer
on:

7015.16 certified by Authorizing Officer
on:

Funding Information

Grant / Project HUD Program Program Name
Identification
Number
Community Planning and
Development (CPD) HOME Program
Section 202. Supportive Housing for the
Housing: Multifamily FHA Elderly
Estimated Total HUD Funded, $9,125,477.00

Assisted or Insured Amount:

This project anticipates the use of funds or assistance from another federal agency in
addition to HUD in the form of:

Estimated Total Project Cost [24 CFR 58.2 (a) $28,001,498.00

09/07/2021 03:05 Page 3 of 53
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Compliance with 24 CFR §50.4, §58.5 and §58.6 Laws and Authorities

Compliance Factors:

Statutes, Executive Orders, and
Regulations listed at 24 CFR §50.4,
§58.5, and §58.6

Are formal
compliance steps
or mitigation
required?

Compliance determination
(See Appendix A for source
determinations)

STATUTES, EXECUTIVE ORDERS, AND REGULATIONS LISTED AT 24 CFR §50.4 & § 58.6

Flood Disaster Protection Act of
1973 and National Flood Insurance
Reform Act of 1994 [42 USC 4001-
4128 and 42 USC 5154a]

Airport Hazards O Yes M No ‘The project site is not within 15,000 feet
Clear Zones and Accident Potential of a military airport or 2,500 feet of a
Zones; 24 CFR Part 51 Subpart D civilian airport. The projectis in
compliance with Airport Hazards
requirements. (REFER TO NEPASSIST
MAPS.)
Coastal Barrier Resources Act O Yes M No This project is not located in a CBRS
Coastal Barrier Resources Act, as Unit. Therefore, this project has no
amended by the Coastal Barrier potential to impact a CBRS Unit and is in
Improvement Act of 1990 [16 USC compliance with the Coastal Barrier
3501] Resources Act, (REFER TO CBRS MAPS.)
Flood Insurance O Yes M No The structure or insurable property is

not located in a FEMA-designated
Special Flood Hazard Area. While flood
insurance may not be mandatory in this
instance, HUD recommends that all
insurable structures maintain flood
insurance under the National Flood
Insurance Program (NFIP). The project is
in compliance with flood insurance
requirements. Based on a review of
FEMA Flood Insurance Rate Map (FIRM)
Community Panel Number
34031C0216G, dated April 17, 2020, the
subject property is located in Zone X
(unshaded), areas of minimal flood
hazard outside of the 100- and 500-year
floodplains. No preliminary or pending
FIRM panels were identified for the
project area. Additionally, the subject
praperty is located in the City of
Paterson, Community #340404, which is
a participating community in the
National Flood Insurance Program
(NFIP). (REFER TO FIRM MAP

09/07/2021 09:05
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34031C0216G EFF. 4/17/2020)

STATUTES, EXECUTIVE ORDERS, AND REGULATIONS LISTED AT 24 CFR §50.4 & § 58.5

Air Quality

Clean Air Act, as amended,
particularly section 176(c) & (d); 40
CFR Parts 6, 51, 93

O Yes M No

The project's county or air quality
management district is in non-
attainment status for the following:
Carbon monoxide, Ozone. This project
does not exceed de minimis emissions
levels or the screening level established
by the state or air quality management
district for the pollutant(s) identified
above. The project is in compliance with
the Clean Air Act. In a letter dated June
2,2021, the New Jersey Department of
Environmental Protection (NJDEP)
determined that the anticipated
emissions of the proposed project
would not exceed general conformity de
minimis or threshold emission levels for
criteria pollutants and would therefore
be in conformance with the New Jersey
State Implementation Plan. Based on
the above information, the project is in
compliance with the Clean Air Act.

Coastal Zone Management Act
Coastal Zone Management Act,
sections 307(c) & (d)

O Yes M No

This project is not located in or does not
affect a Coastal Zone as defined in the
state Coastal Management Plan. The
project is in compliance with the Coastal
Zone Management Act. (REFER TO
CAFRA MAP NJ)

Contamination and Toxic
Substances
24 CFR 50.3(i) & 58.5(i)(2)]

M Yes [ No

Site contamination was evaluated as
follows: ASTM Phase | ESA. On-site or
nearby toxic, hazardous, or radioactive
substances were found that could affect
the health and safety of project
occupants or conflict with the intended
use of the property. The adverse
environmental impacts can be
mitigated. With mitigation, identified in
the mitigation section of this review, the
project will be in compliance with
contamination and toxic substances
requirements.

Endangered Species Act
Endangered Species Act of 1973,
particularly section 7; 50 CFR Part

O Yes M No

This project May Affect, but is Not Likely
to Adversely Affect, listed species, and
informal consultation was conducted.

09/07/2021 09:05 Page 5 of 53
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| 402

This project is in compliance with the
Endangered Species Act without
mitigation. {(REFER TO IPAC REPORT AND
PROJECT SCREENING CHARTS)

National Historic Preservation Act of
1966, particularly sections 106 and
110; 36 CFR Part 800

Explosive and Flammable Hazards 0 Yes M No There are no current or planned

Above-Ground Tanks)[24 CFR Part stationary aboveground storage

51 Subpart C containers of concern within 1 mile of
the project site. The project isin
compliance with explosive and
flammable hazard requirements. (REFER

I TO NEPASSIST MAP.)

Farmlands Protection O Yes M No The project includes activities that could

Farmland Protection Policy Act of convert agricultural land to a non-

1981, particularly sections 1504(b) agricultural use, but "prime

and 1541; 7 CFR Part 658 farmland","unique farmland", or
"farmland of statewide or local
importance" regulated under the
Farmland Protection Policy Act does not
occur on the project site. The project is
in compliance with the Farmland
Protection Policy Act. (REFER TO
WEBSOIL SURVEY REPORT)

Floodplain Management O Yes M No This project does not occur ina

Executive Order 11988, particularly floodplain. The project is in compliance

section 2(a); 24 CFR Part 55 with Executive Order 11988. (REFER TO
FIRM MAP 34031C0216C EFF.
4/17/2020)

Historic Preservation [0 Yes M No Based on Section 106 consultation,

there are No Historic Properties
Affected because the project will have
no effect on the historic properties that
are present. The project is in compliance
with Section 106. (REFER TO SHPO AND
THPO CORRESPONDENCE) Ms.
Thivierge (SHPO) also noted that their
office is aware that the National Park
Service (NPS) Historic Landmarks
Program had expressed interest in
reviewing the project and should also be
consulted. As such, AEl sent a Section
106 consultation package to Mr. Dennis
Montagna of the NPS for review and
comment on July 28, 2021, As of the
date of this report, AEl has not received
a response. It is AEl's understanding

09/07/2021 09:05 Page 6 of 53
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that a different NPS contact previously
reviewed the project in 2019 and had no
concerns, Therefore, it is not anticipated
that the NPS would object to the
propased project.

Noise Abatement and Control O Yes M No A Noise Assessment was conducted. The

Noise Control Act of 1972, as noise level was acceptable: 65.0 db. See

amended by the Quiet Communities noise analysis. The project is in

Act of 1978; 24 CFR Part 51 Subpart compliance with HUD's Noise

B regulation. (REFER TO NEPASSIT MAPS -
NOISE GENERATOR MAPS AND ESSEX
COUNTY AIRPORT NOISE CONTOUR
MAP.)

Sole Source Aquifers O Yes M No The project is not located on a sole

Safe Drinking Water Act of 1974, as source aquifer area. The projectis in

amended, particularly section compliance with Sole Source Aquifer

1424(e); 40 CFR Part 149 requirements. (REFER TO MAP)

Wetlands Protection O Yes M No The project will not impact on- or off-

Executive Order 11990, particularly site wetlands. The project isin

sections2 and 5 compliance with Executive Order 11990.
(REFER TO MAP)

Wild and Scenic Rivers Act O Yes M No This project is not within proximity of a

Wild and Scenic Rivers Act of 1968,
particularly section 7(b) and (c)

NWSRS river. The project is in
compliance with the Wild and Scenic
Rivers Act. (REFER TO THE MAPS AND
WILD AND SCENIC RIVER STUDIES)

HUD HOUSING ENVIRONMENTAL STANDARDS

ENVIRONMENTAL JUSTICE

Environmental Justice
Executive Order 12898

O Yes M No

No adverse environmental impacts were
identified in the project's total
environmental review. The project is in
compliance with Executive Order 12898.
According to the EPA, 40.62% of the
subject property population resides
below the poverty line and 100% of the
population is described as people of
color. Based on the information
gathered from the regulatory database
report and other information sources
reviewed during the course of EWMA's
Phase | ESA, as well as the additional soil
sampling and migration to ground water
pathway investigations, there are no
compounds that would pose a concern

09/07/2021 09:05
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in terms of soil or groundwater impact.
Therefore, the future residents of the
subject property would not suffer from
disproportionately adverse
environmental effects relative to the
community-at-large. The project s in
compliance with Executive Order 12898. |

Environmental Assessment Factors [24 CFR 58.40; Ref. 40 CFR 1508.8 &1508.27]

Impact Codes: An impact code from the following list has been used to make the determination

of impact for each factor.
(1) Minor beneficial impact
(2) No impact anticipated

(3) Minor Adverse Impact —May require mitigation
(4) Significant or potentially significant impact requiring avoidance or modification which may
require an Environmental Impact Statement.

Environmental
Assessment Factor

Impact
Code

Impact Evaluation

Mitigation

LAND DEVELOPMENT

Conformance with Plans
/ Compatible Land Use
and Zoning / Scale and
Urban Design

The project location, which is currently
vacant land, is in the Public Use District
Zone and the National Gateway District
Zone of the First Ward Redevelopment
Plan and was previously zoned as a B-2
(Business Use). The project was presented
before the City of Paterson Zoning Board
of Adjustments for the following variances:
use, "'C" and "D" variances to permit the
Housing Component in the Public Use
District Zone of the First Ward
Redevelopment Plan, which were
approved as per the Resolution. In
addition, the proposed project was found
appropriate for the neighborhood.
Documentation: Zoning Board of
Adjustments Resolution

None

Soil Suitability / Slope/
Erosion / Drainage and
Storm Water Runoff

The project site is flat, therefore there are
not any slopes. There is no visible
evidence of soil problems in the
neighborhood of the site. The site geology
was described as Piedmont Physiographic
Province, siltstone and shale. The soil is

None

09/07/2021 09:05
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Environmental
Assessment Factor

Impa:ft
Code

Impact Evaluation

Mitigation |

LAND DEVELOPMENT

described as well-drained within the
Holyoke-rock outcrop complex. NJDEP's
GeoWeb mapping program also designates
the surficial geology of the area as Rahway
Till, composed of clayey silt to sandy silt
with some to many pebbles and cobbles
deposited from glacial ice during the late
Wiscansin glaciations. Bedrock geology is
classified as fine to mid-grained Orange
Mountain Basalt. A soil/borings test was
performed and no indication of marginal
or unsatisfactory soil conditions were
found. A stormwater infiltration basin
underneath the access drive is proposed to
handle the increased runoff generated by
the proposed development.
Documentation: Phase 1 ESA; April 2020
geotechnical investigation report by
Whitestone Associates; January 2021 fill
investigation by A.T. Cameron; Zoning
Board of Adjustments Resolution

Hazards and Nuisances
including Site Safety and
Site-Generated Noise

The proposed project will not be affected
by any natural or man-made hazards. The
proposed project will also not be affected
by any nuisances nor will it be a noise-
generating facility. The project is
compatible with surrounding land uses.

None

Energy
Consumption/Energy
Efficiency

The developer intends for the project
design to take full advantage of the
potential energy saving measures with the
ENERGYSTAR Multi-Family New
Construction participation, as well as
conform with HUD Minimum Property
Standards and other applicable energy
saving codes. The project site is also in
close proximity to shopping, services, and
employment locations, which are all
accessible via the NJ Transit system in
Paterson. Documentation: MaGrann
Associates Builder's Upgrade Letter

None

SOCIOECONOMIC

Employment and Income

1

| For this project, there will be no impact on ‘ N/A

09/07/2021 09:05
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Environmental
Assessment Factor

Impact
Code

Impact Evaluation

Mitigation

L

AND DEVELOPMENT

Patterns

employment and income patterns in the
City of Paterson or the surrounding areas.
The project construction activities may
have short-term benefits to local
employment or income from construction
workers in the City. However, these
project related impacts are considered
minor and short-term and in the long-run
the project will not employ any additional
warkers or change any income patterns for
the local community.

_Demogra phic Character
Changes / Displacement

The proposed project will be targeted
toward age-restricted to households aged
55 years old and up with incomes at or
below 60% area median income. In
addition, there will be no alterations or
displacements to the demographic
characteristics of the community,
residential, commercial or industrial uses,
nor any community facilities or institution,
since the project site is currently a vacant
lot.

N/A

COMMUNITY FACILITIES AND SERVICES

Educational and Cultural
Facilities (Access and
Capacity)

1

Because this project is targeted toward
seniors, the access and capacity to get to
these facilities will not be an issue. The
Passaic County Community College, about
1 mile from the site, if the seniors are
interested in taking educational/cultural
classes in their leisure time.

N/A

Commercial Facilities
(Access and Proximity)

The senior housing project will be in
proximity to walkable locations to
restaurants, groceries, open space,
pharmacies, and banking services, for
example: * C&C Grocery & Deli (0.3 mile
away) * Union Ave Supermarket (0.5 mile
away) * McDermott Pharmacy (0.5 mile
away) * Cortese Pharmacy (0.8 mile away)
Resource: Google Maps

N/A

Health Care / Social
Services (Access and
Capacity)

The nearest full-service hospital, St.
Joseph's University Medical Hospital is 2
miles away. The nearest ambulance

N/A

09/07/2021 09:05
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Environmental ' Impact Impact Evaluation Mitigation
Assessment Factor Code

LAND DEVELOPMENT

service located approximately 7 minutes
away. Nearest police station located
approximately 5 minutes away. Primary
care doctors located within neighborhood.
The City of Paterson is the seat of Passaic
County and hosts many government social
service agencies. Social services will also
be provided on-site. Resource: Google
Maps; Documentation: Social services
agreement with Life Management, Inc.

Solid Waste Disposal and | 2 There is an existing or planned solid waste | N/A
Recycling (Feasibility and disposal system adequately service the
Capacity) proposed project which will not overload

the design capacity of these facilities. The

project will include a trash chute and room

with private, third-party hauling.
Waste Water and 2 The existing or planned waste water and N/A
Sanitary Sewers storm water systems of the city will
(Feasibility and Capacity) adequately service the proposed

development. The project will not

overload the design capacity nor adversely

affect proximity to these facilities.

Source: Passaic Valley Sewer Commission

will serve letter
Water Supply (Feasibility | 2 The City of Paterson water utility or on-site | N/A
and Capacity) water supply system is adequate to serve

the proposed project. An approved water

main extension permit has been accepted

by NJDEP. Documentation: NJDEP water

main extension permit
Public Safety - Police, 2 The nearest police station as well as the N/A
Fire and Emergency fire station is 1 mile from the project site.
Medical The nearest full-service hospital, St.

Joseph's University Medical Hospital is 2

miles away. Resource: Google Maps
Parks, Open Space and 2 There are three parks located within the N/A
Recreation (Access and neighborhood: - Paterson Great Falls
Capacity) National Historic Park (0.6 mile from site)

- Grace Buckley Park (1 mile from site) -

West Side Park (0.8 mile from site)

Resource: Google Maps
Transportation and 2 Project parking ratio exceeds 1:1, whichis | N/A

09/07/2021 09:05
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1-27-JASPER-ST---SENIOR- Paterson, NJ 900000010174692
HOUSING

Environmental Impact Impact Evaluation Mitigation
Assessment Factor Code
LAND DEVELOPMENT
Accessibility (Access and more than adequate for senior housing.
Capacity) Overflow parking available in adjacent

parking garage. Walking distance to
Totowa Avenue and Broadway bus stops.
Documentation: Project Plans; Resource:

Google Maps
NATURAL FEATURES
Unique Natural Features | 2 The project site is located in the general N/A

/Water Resources vicinity of the Paterson Great Falls. No

- impact or relationship other than general
proximity. Groundwater will not be used
as water supply. There are no visual or
other indications of water quality problem
on or near the site. The development will
be using public infrastructure for water

and sewer.
Vegetation / Wildlife 2 The project site is currently a flat, vacant N/A
(Introduction, lot with grass covering. The remainder of
Modification, Removal, the property consists of undeveloped
Disruption, etc.) wooded and grassy areas. The project will

not damage or destroy trees without
replacement, will not threaten the survival
of existing vegetation, particularly changes
in the native plant community habitats,
and will not create conditions favorable to
nuisance species. Documentation: Phase
1 ESA

Other Factors 2 None N/A

Supporting documentation

Development Agreement (Execution) signed.pdf

Hinchliffe Residential - Executed Upgrade Letter - MAGRANN ASSOCIATES.pdf
1605002 WCP200004_DEP approved permit.pdf '

SOIL TESTING REPORT.pdf

2020-04-09 Geotech Report - WHITESTONE ASSOCIATES.PDF

Phase I Environmental Site Assessment(1).pdf

8-13-20 ZONING RESOLUTION 1-27 JASPER ST.pdf

Additional Studies Performed:
* April 2020 Geotechnical Report, prepared by Whitestone Associates, Inc. * January
2021 Limited Environmental Investigation of Soils Letter Report, prepared by A.T.

09/07/2021 09:05 Page 12 of 53




DEVELOPMENT AGREEMENT

This AGREEMENT is made and entered into as of the 27thlay of August, 2020,
BETWEEN LIFE MANAGEMENT, INC., a Non-Profit Corporation, AND, Hinchliffe
Housing Urban Renewal Associates, L.P, a New Jersey Limited Partnership (the
“Owner”).

WHEREAS, the parties have agreed to enter into this arrangement for the
development and operation of a 75-unit age-restricted affordable housing project
(hereafter referred to as “Hinchliffe Residential” or the “Project”) with a location at 1-27
Jasper Street in the City of Paterson, New Jersey.

NOW THEREFORE, the parties agree as follows:

1. RPM Development, L.L.C. (“RPM”) and BAW Development, L.L.C. (the
“Developers”) will provide development services to the Project. An
affiliate of RPM will serve as General Contractor of Hinchliffe Residential.
The Developers and RPM as General Contractor will receive
compensation in accordance with the New Jersey Housing and Mortgage
Finance Agency’s guidelines.

2. Life Management, Inc. has designed and will administer a Social Service
Plan for the Project attached hereto as Exhibit A. Life Management, Inc.
will receive compensation pursuant to the Social Service Plan.

3. Life Management, Inc., or an affiliate will serve as a Special Limited
Partner holding a minority interest of 0.01% substantially in accordance
with the organizational chart attached hereto as Exhibit B.

HINCHLIFFE HOUSING URBAN
RENEWAL ASSOCIATES, L.P.

BY: RPM Partners LIX, #.L.C., General

Partner

BY:
EDWAR RTOGLIO
SOLE

LIFE MANAGEMENT, INC.

Digitally signed by Barbara A.

Barbara A. Havlik Havi

Date: 2020.08.28 15:15:22 -04'00"

BARBARA A. HAVLIK
- EXECUTIVE DIRECTOR

BY:




EXHIBIT A
Social Service Plan



Life Management, Inc. at a cost of $16,000 per year (with a maximum
of a 3% increase per year), will provide to Hinchliffe Senior residents,
the following, but not limited to:

On-Site Social Services 6-8 hours per week
- ohe-on-one assistance
- computer lab/ technical support
- information and referrals
- scheduling of educational forums, classes, recreation and
entertainment '

Health and Fitness Classes once per week
- yoga
- balance and coordination
- Zumba
- IntenSati
- meditation
- other

Recreation, Arts and Crafts, Musical entertainment once per month
(min.)

(Volunteers, students, scouts, church groups and others from the
community will be invited to entertain, and work with, and practice their
trade with the residents. Community service hours will be provided to local
high school students and college students will also be invited to do
internships at Hinchliffe. *The intergenerational aspect of having students
involved will be therapeutic to residents, as well as to the students.)

- holiday parties

- paint and sip

- bingo

- jewelry making

- holiday crafts

- manicure

- reiki

- singing and dance performances
- other



Hinchliffe Senior Housing will offer a complete calendar of activities
including, but not limited to: recreation and fitness, educational
programs with regard to a broad variety of topics, arts and crafts,
computer and technical support labs, health and wellness classes
and screenings. Residents will be informed about programs and
entittements offered by the Paterson Health Department and
Passaic County and local Divisions of Senior Services. Residents
will be encouraged to apply for programs and entitlements in order
that they can utilize their limited funds most appropriately and
maximize their quality of life while making their home at Hinchliffe
Senior Housing. Senior residents can avail themselves of activities
and other opportunities offered to older adults throughout the
County, such as: group excursions, cultural events, entertainment
programs, farmer's markets, health screenings, nutrition sites,
home health aides, energy assistance, income tax assistance, free
transportation, lectures and entitlement programs for which they
may qualify. Our Resident Services Coordinator (RSC), who will be
onsite 6-8 hours per week, will schedule workshops and activities,
publicize them, as well as work with residents on a one-on-one
basis as needed. A priority of Life Management will be to bring
programs onsite that the seniors desire. The RSC will help connect
residents to programs and assist them with applications, as well as
encourage them to attend programs offered a Hinchliffe, including
but not limited to:

« Weekly Exercise Program (Strength and Balance, Zumba, Yoga)
» Monthly Educational Programs

o Arts and Crafts |

» Weekly Computer and Educational Lab



Bingo and Game Nights

Movie Nights

Music and other entertainment

Holiday Parties and Special Events

In addition to our scheduled events, residents will enjoy the
community room where they can play games, utilize the computers
in the computer lab, celebrate special events with their friends and
family, watch movies and just sit and read and relax outside their
apartment.  Residents will be able to enjoy the historical
surroundings of their building as the stadium will host games and
school programs throughout the year.



EXHIBIT B
Organizational Chart
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ABSOCIATESE

Making Buildings Better

June 23, 2020

RPM Development Group
Amber Delaney

77 Park Street

Montelair, NJ 07042

Re: ENERGY STAR Multifamily New Construction Participation
Hinchliffe Stadium Residential, Paterson, New Jersey

Dear Amber,

Thank you for choosing to participate in the Energy Star Multifamily New Constiuction Program with
MaGrann Associales as your partner, Per your request, we have reviewed Hinchliffe Stadium Residential
and performed an analysis fo help you determine the best path to meet Program Requirements, based on
the information that you have provided us. Please note that the results of this analysis represent a road
map to successful completion of this project and Energy Star Multifamily New Construction certification.

In order for this project to qualify for Energy Star Multifamily New Constr uction Version 1.1
certification, there are a number of technical requirements that must be met as well as several procedural
steps to complete as outlined here:

o Technical requirements, which ave detailed in the attached Technical Requirements Checkiist, fall
under two categories. Mandatory items that must be completed regardless of the level of
performance that is being sought, Performance based items are less rigid, but are crucial to
achieving the minimum performance standards of the program. It is possible to trade-off
performance items, but important to understand that not all options will provide the same level of
performance.

+  Procedural steps, many of which are also mandatory, are spelled out in the attached Procedures
Checklist, Completing each of these steps on a limely basis will keep the project on track for
certification and eligible for incentives.

The dwelling units in this project are projected to achieve Energy Star Multifamily New Construction
Version 1.1 certification, provided they are constructed in accordance with the mandatory and
performance based items of the Technical Requirements Checklist, as verified during mandatory pre-
drywall and final field verifications.

Please refer to the attached Technical Requirements Checklist and review mandatory and performance
based elements of the project that MaGrann has selected as a cost- and resource-effective way to achieve

NJ*NY*PA*CT*MA*MD*DC*VA*OH
701 East Gale Drive » Mount Laurel, NJ 08054 » 1-888-MAGRANN « www.magrann.com

IEP;IH 5 ﬂ:_ﬂ_‘ ‘\"y Entcrpnﬂ.
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MaGrann Assaciates
Making Buildings Better

program compliance. You may wish to review these items with your design and construction teams. If
you agtee with our approach, sign and return a copy of this checklist to my attention. If you would prefer
to investigate other approaches, please contact me at the number or email address listed below my
signature, Because changes in project details often have unintended consequences, please notify me if, al
any time during the project, any of the items in the Technical Requirements Checklist change. Project
certification may be impacted,

Please also review the Procedures Checklist. 1 will be happy to answer any questions and address any
congerns that you may have regarding this,

Thank you for choosing to build energy-efficient dwelling units through the Energy Star Multifamily
New Construction Program. We look forward to working with you on this project.

Sincerely,

A M

Brian Stanfill

Bnel.:  Technical Requtivements Checklist
Procechires Checklist
ENERGY STAR Multifamily New Construction Checklists

MaGrann Associates
Phone 1-880-MAGRANN « Fax 656-722-9227 Page 2 of 3
wvw.MaGrann.com MaGrann Lelterhead New Jersey 2020.doc




MaGrann Assoclates
Making Buildings Better

June 23, 2020

RPM Developnent Group
Hinchliffe Stadium Residential
Paterson, NJ

Number of Units: 75

TECHNICAL REQUIREMENTS CHECKLIST

The following items represent the energy related features that will contribute to the project’s achievement of
Enetgy Star Multifamily New Construction Vession 1.1 Certification, Mandatory items are required for all
dwelling units and common areas as specified, Failure to comply with these requirements will jeopardize
program parlicipation, Performance based items are an Integral component of achieving the energy savings
necessary for program certification. Changes in these items will impact energy savings and may jeopardize
program participation,

Please note that this analysis was performed using the ERI Path for compliance.

Mandatory Items

O

O O o oo o

Design all systems in accordance with the HVAC Design Report and submit one completed report
which includes system designs for all unique unit plans and common spaces o my attention prior to
the Site Qrientation meeting (see attached); '

Comply with all applicable items from the Rater Design Review Checklist (sce attached);

Comply with all applicable items from the Rater Field Checklist (see attached);

Complete all applicable items from the HVAC Functional Testing Checklist (see attached);

Comply with all applicable items from the Water Management System Requirements (see attached);
Install all insulation to me:at RESNET Grade | installation quality.

Provide whole house ventilation and bathroom and kitclien exhaust in accordance with ASHRAE
62.2-2010 or 2013;

Provide ventilation air for common spaces in accordance with ASHRAE 62.1-2010 or 2013 without
exceeding 2013 rales by more than 50%.

All exterior walls must have a minitmum of R-5 continuous rigid insulation, insulated siding or
combination of the two

Install an HVAC filter of MERYV 6 or greater for all forced air HVAC systems;

Install minimum R-5 thermal break at the edge of the slab on grade floor that extends to the top of
the slab edge

Common Space Heating and Cooling Equipment must meet efficiency levels specified in Exhibit X
(see attached)

MaGrann Associates
Prone 1-B68-MAGRANN » Fax 866-722-9227 Page 3 of 3
wyw.MaGrann.com MaGrann Letterhead New Jersey 2020.doc



MaGrann Associates
Making Buildings Better

O

O

All common spaces (including parking garages), except the building lobby and where automatic
shutoff would endanger the safety of occupants, must have occupancy sensors or automatic bi-level
lighting controls (ERI Path only)

Total specified lighting powet for the combined common spaces must not exceed 0.7 Watls per
square feet OR not exceed the values below by space type, Parking Garages must not exceed 0,24
Waltts per square feet.

Space by Space Lighting Allowances for Common Areas

Space Type Maximum Watts/Square Feet
Stalrs 0.6
Corridors 0.5
Flectrical/Machanical 1.5
Offices 13
Laundry Rooms 1.3
Lounge/Recreation Rooms 1.2
Community Rooms 1.2
Trash Rooms 0.8
Storage Rooms 0.8
Tenant Storage Rooms 0.3
Elevator (Interior) 1.3
Fitness Room 0.9
Garage 0.24
Lobby 1.3
Multipurpose Room 1.3
Restrooms 0.9

Exterior Lighting fixtures, including parking lot fixtures, must include automatic switching on timers
or photocells controls except fixtures intended for 24 hour operation, required for security, or located
on dwelling unit balconies, '

100% of extetior (excluding landscape or parking lot light fixtures) and common space fixtures must
utilized LED or fluorescent lamps OR 90% of exferior and common space fixtures must be
ENERGY STAR certified

Common area refrigerators, dishwashers, clothes washers, clothes dryers, and ceiling fans must be
ENERGY STAR certified. Common area bathroom faucets and aerators must be WaterSense
certified, Where and appliance type is not eligible for ENERGY STAR certification (e.g.
commercial dryer) the appliance is exempt from this requivement. Likewise where a bathroom
faucet or aerator is not eligible for WaterSense certification (e.g. public use lavatory faucets) the
fixture is exempt from this requirement.

Common Space insulation:

o Insulated per “All Other” column of 2012 IECC Commercial Tables C402.1.2 or C402.2,
OR

o Provide a whole building COMCheck showing compliance with 2012 IECC UA tradeoff.

MaGrann Associates
Phona 1-800-MAGRANN + Fax 856-722-9227 Page 4 of 3
wyay. MaGrann.com MaGrann Lellerhead New Jersey 2020.doc



MaGrann Associcates

Making Buildings Better

(1 Common Spaces must meet the following requirements for windows and doors:

ERI Path

Fixed Window U-Factor

0.36

Operahle Windows U-Factor

0.43

SHGC

0,40

Opaque Door U-Factor

0.17

<1/2 lite Door U-Factor / SHGC 10,25/ 0.25

>1/2 lite Door U-Factor / SHGC | 0.3/ 0.40

Performance Based Ifems

O Achieve an air infiltration rate of no more than 0.30 CFM50 per square foot of enclosure area as
measured with a blower door for each unit;

1 Slab-on-grade

Above grade Wood 2x6 walls
Above grade metal 2x6 walls
CMU Walls

Rim Joist

Floor above Parking

Windows

g o e g.0 H

Ceiling/Roofdeck

Heating/Cooling
Water Lieater
Showetrheads
Bathroom Faucets
Dishwasher

Refrigerator

g oo o oo o

Clothes Washers

Minimum R-5 thermal break on slab edge per mandatory
requirement listed above & R-10 under insulation extending 2
underneath the slab

R-19 batt insulation with R-5 continuous insulation

R-19 batt insulation with R-§ continuous insulation

R-5 continuous insulation

R-19 balt insulation with R-5 continuous insulation

R-30 insulation installed in direct contact with concrete floor
U-value = 0.28 (or lower), SHGC = 0.32 (or lower)

Entire Truss space filled with cellulose insulation and 2” rigid
insulation on top of roofdeck

3.3 COP / 12 EER through the wall VRE PTHF units
Central, Gas, 97% thermal efficiency

Water-Sense Labeled

Water-Sense Labeled

ENERGY STAR Labeled

ENERGY STAR Labeled

ENERGY STAR Labeled

MaGrann Assoclates

Phone 1-688-MAGRANN « Fax 856-722-9227
vowvr MaGrann.com

Page 6 of 3
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MaGrann Assoclales
Making Buildings Better

0 Lighting

0 Continuous Ventilation
O Local Bathroom Ventilation

O Kitchen Ventilation

100% LED lighting

ENERGY STAR labeled bath fan, confrolled to mect ASHRAE
62.2-2007 whole building ventilation rates

Bathroom exhaust fan, 3,0 Sones or less — must meet measured 50
CFM or greater '

100 CFM vented range hood

MaGrann Associates
Phone 1-888-MAGRANN  Fax 856-722-9227
weni. MaGrann.com

Page 6 of 3
MaGrann Lelterhead New Jersey 2020.doc



MaGrann Assoclates
Making Buildings Better

June 23,2020
RPM Development Group
Hinchliffe Stndium Residential

PROCEDURES CHECKLIST

Mandatory Items

O

0

If you have not already done so, please complete an Bnergy Slar Partnership Agreement. This can be
done online at;

hitps:/fwww.energystar.govipartner resources/join_energy_star/mew_home_construction

In order for the project to be eligible for the ENERGY STAR Multifamily New Construction V1.1
label, select an HYAC Contractor that is credentialed by an BPA approved third party organization.
[nformation is available on the EPA ENERGY STAR website at:

hitps://www.energystar.gov/index.cfin?e=bldrs_lenders raters.nh_hvac_contractors

For non-residential style systems a certified commissioning agent or a representative of the
otiginal equipment manufacturer must complete the HVAC functional testing checklist. (see
attached)

Submit an HVAC Design Report for the project prior to the site orientation meeting (see attached);

Schedule meeting(s) and field verifications: Contact scheduling(@magrann.com or call 856-813-8793
at least three (3) business days in advance to ensure availability to schedule the following

o Site Orientation Meeting — scheduled as soon as all trades are under contract, this MaGrann
led meeting that along with the participation of all involved parties will familiarize you and
your subcontractors with the Technical Requirements Checklist and ENERGY STAR
Multifamily New Construction Checklists.

o Slab insulation verification - for all slab-on-grade construction,
o Frame-walk - schedule after framing has begun to review air sealing details,

o Pre-drywall verification — schedule once the dwelling units and common areas are insulated
and rough mechanicals are installed but before drywall insulation.

o Final field verification — schedule once the dwelling unils and common areas are complete
and prior to final cleaning.

Recomniended Procedures

O

0o

Your availability (or that of your representative) on-site at both the Pre-Drywall Verification and at
the Final Verification appointments will enhance communication and minimize project delays.

We understand that construction schedules may change. Please keep us informed as these changes
acour so that we can proactively determine how to meet your scheduling needs for our verification
services. For ease of notification, feel free to email your construction schedule
to scheduling@magrann.com.

MaGrann Associates
Phone 1-888-MAGRANN + Fax 856-722-9227 Page 7 of 3
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MaGranh Assoclates
Malking Buildings Better

June 23, 2020
RPM Development Group
Hinehliffe Stadium Residential

CLIENT ACKNOWLEDGMENT

By signing below 1 acknowledge that I have received and reviewed the technical and procedural
requirements of the Energy Star Multifamily New Construction Version 1.1 Program.

I understand that to achieve Energy Star Multifamily New Construetion Version 1.1 cerlification, the
project MUST comply with all mandatory items and meet the performance levels of the performance
based items. 1 understand that alt installations MUST be verified by pre-drywall and final field

verifications. <—\
#""-'_'_r‘_'_-

Builder Signature: TS

Date! l 0 ‘\/}fa)\\,),abl)i D

Please return a signed copy of this page to schedu lﬂg@magrmm.cmn

MaGrann Assoclates \
Phone 1-888-MAGRANN + Fax 856-722-9227 Page 8 of 3
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. National HVAC Design Report
TS ENERGY STAR Multifamily New Construction Version 1/ 1.1

HVAG Deslgner Responsibllities:

« :Complele one Nalional HVAG Deslgn Report for each building / project, which Includes system deslgn for all

_unigque.unit plans and commor

1. Deslgn Overview.
1.1 Deslgner name: Deslgner company: Date:

1.2 Selecl which parly you are providing these design services fo: [1Builder / Developer [1FT Agent [ MEP / Credentialed HVAG contractor
1.3 Name of company you are providing these dasign services lo (if different than ltem 1.1):
1.4 Project address: City: tate: Zlp code:

2a, Dwelli

Airflow: ;

2.1 Dwelling unit ventilation alrflow design rate & run-lime mest the requirements of Saclion 4 of ASHRAE 62.2 412010 O 2013 0
2.2 Common space outdoor alrflow design rate meet the requirements of Seclion 6 of ASHRAE 62.1 °-0 2010 O 2013, without 0
exceeding 2013 rates by more than 50%

2.3 Access palnls to measure alrflow rate are provided and accessible by lhe Raler 0

List unigque unit plan for which 62.2 ventilation rates
were calculated In the spaces to the right; ®

2.4 # of bedrooms:
2.5 Square foolage:
2.6 Ventilation alrflow rate required by ASHRAE 62.2;
2.7 Venlllation airflow rale designed:
2,7.1 if applicable, run-time per cycle {minutes).
2.7.2 If applicable, cycle lime (minutes),

List common space for which 62,1 ventilation rates
were salculated In the spaces to the right: §

2.8 Ventilation airflow rate required by ASHRAE 62.1:
2.9 Ventilation airflow rate designed:

System Type.& Controls:™
List Ventilation Syslem ID in the spaces lo the right; ®

2.10 Specified systern {ype: (e.9., supply, exhausi,
balanced, ERV, HRV)

211 Specified system lype: (e.g., in-unit, ceniral}
2,12 Manufaclurer:
2.13 Model Number:

12.14 Area / space(s) that system serves: (e.g., Unit A
Kkitchens, corrldor, communily room)

2.16 Specified coniral lacalion: (e.g., Master bath,
Hiliy):

2.18 Specified controls allow the systems to operate automatically, without occupant intervention. In a multi-family dwelling unit, the
override conlrol is nol required to be readlly accessible to the ocoupant. However, in such cases, EPA recommends but does not |
require that the control be readily accessible to others (e.g., building maintenance staff) in lieu of the occupant

2,17 No outdoor alr intakes designed to connecl fo the refurn side of the dwelling unit HVAC syslem, unless specifled controls
operale intermiltently and automatically based on a timer and restrict intake when not in use (e.g., molorized damper) ?
P S T T T AR

2.18 I located In the dwelling unit, the fan of the specified system is rated = 3 sones if intermitlent and < 2 sones If continuous, or

exempled O
Efficlency: e : e

2.19 If syslem utllizes the dweliing unit HVAG fan, then the specified fan type in item 4.12 is EGM / IGM, or the specified controls will 0
reduce the standalone ventilation run-time by accounting far hours when the HVAC system is healing or coaling

2,20 If in-unit bathroom fans of in-line fans are specified as part of the dwelling unlt mechanical ventilation syslem, then they are r
ENERGY STAR ceilified ®

2.21 I central exhaust fans, s 1 HP, are specified as part of the dwelling unil mechanical ventilafion system, then they are direct- o
drive, ECM, with variable speed controllers. If > 1 HP, they are specified with NEMA Premium™ Molors

Revised 10/16/2018 Page 1ol 12




National HVAC Design Report
ENECLSIAN ENERGY STAR Multifamily New Construction Version 1/ 1 ’1

Air Inlet Locations; (Complete this section If system has specified air inlet location(s);-otherwlse check "N/A") 10

2.22 Inlel(s) pull ventilation alr direclly from ouldoors and nat from alllc, crawlspace, garage, or adjacent dwelling unit m]
2.23 Inlel(s) are z 2 ft. above grade or roof deck; = 10 1L, of sirelched-siring distance from known contamination sources (e.g., stack, 0
venl, exhaust, vehicles) not exiling the roof, and = 3 1, from dryer exhausls and sources exiting the roof

2b. Pwelling Unit Local Mechanical Exhaust Design = Syslem(s) are designed {hat mechanically exhalist air from each -
dwelling unit kitchen and balhroom directly to he outdoors or to.ventilation risers and meel the continuous andfor intermittent sales !\

Location Continuous Rate intermittent Rate™ Exhaust Fan Type
. 1,414, 1= 100 CFM and, if not integrated with range, alsoz & |0 Continuous
Kitchen Alrflow |2 5 AGH, based on kitchen volume ACH based on kitchen volume 18 #.16. 18 O Intermiltent
. B e it 1 In-unit fan
Sound  |Recommended If in-unit: = 1 sone Recommended if in-unil: = 3 scnes 01 Cenlral/ shered fan
Bathroom Airflow |z 20 GFM 2 50 CFM 1 Continuous
1 Intermittent
Sound  |Required if in-unit: < 2 sones Recommended if in-unit: 5 3 sones O In-unit fan
L1 Central / shared fan

2¢,.Common Space Minlmum Exhaust Rates:

n Exh; - Sy,
space,’as required by ASHRAE 82.1:2010 or'2013

Location ASHRAE 62.1 Rate|Design Rate Location ASHRAE 62.1 Rate |Design Rate
Janitor Roem 1 cfm/ft? Common space kitchen ' |60 ofm 7 100 ofm
Trash / Recycling Room|1 cfni/ft? Common space bathroom ¥ |50 ofm per tollet / urinal
0.05 cfin/ft?, standby
Parking Garage 0.75 oIm/ft2. full-on [ Garage exhaust fan controls include CO and NO2 sensors

3. Heating 8 Cooling Loads

Dwelling Unit Healing & Cooling Loads {only required for ducted split AC, unitary AC,;ASHP,'WSHP,

3.1 Loads calculated using; O Unabridged ACCA Manual J v8 [ 2013 /2017 ASHRAE Fundamentals [ Other per AHJ 20
Townhousss only: Loads must be calculated room-by-room.

3.2 Check one box only to Indicate whether the Dwelling Unit Loads is unit-specific or represents the design of more than one unit: 2l

0 Unil-specific design [ Group design % ____total groups for this project, representing ___ unlts

[ Worst-case design (If the top floor unit with the greatest CFA and window area resulls [n total heal gain <18 kBluh, it may represent all other
units if cooling system selected for all Is single-speed & <20 kBtuh or two-speed / variable~-speed & <25 kBluh

3.3 Indoor design temperatures used In loads are 70°F for heating and 75°F for cooling . ] =)
3.4 Outdoor design temperatures used in loads: (See Feofnata 23 and energystar.qoviwvacdesigntemps) #

Counly & State selected: Cooling season; ' Heating season: ____°F
List the unit plan for which Loads were calculated: ®
4,5 Lacalion of Unit: top, mid, bottem, corner, interior
3.6 Number of occupants used in loads: 2424
3.7 Total cecupant gains (Bluh): #!
3.8 Conditloned floor area used in loads: #'
3.9 Window area used In loads; ' _
3.10 Predominant window SHGC used in loads: .28
3.11 Infilteation (ACH / ACHS0 / CFM) used in loads: *®
3.12 Mechanical ventilation (CFM) used in loads: *'

2.13 Non-oceupant Internai galns (appliance, equipment
and lighting) used in loads (Btuh): '

3,14 Sensible Heat Gain At Design Conditions (kBtuh): 2!
3,15 Latent Heal Gain Al Deslgn Conditions (kBtuh):
3,16 Total Heal Gain at Deslgn Conditions (kBluh): 2!
4,17 Total Heat Loss at Design Conditions (kBluh): -
3,18 Common Space Heating ‘& Cooling Loads &

Common Space Name: Deslgn Conditions: Total Heat Gain: (kBiuh) Total Heat Loss: (kBtuh)
Common Space Name: Design Gondltions: Tolal Heat Gain: (kBluh) Total Heal Loss: {kBtuh)
Gommon Space Name; g Design Conditlons: Total Heat Gain: {kBluh) Total Heal Loss: (kBtuh)
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3 19 Elulldlng Heating & Cooling Loads ® (only required when shared systems such as central bailers or chillers are specifled) ‘11:N/A
System Name: Design Condltions: Total Heal Gain (kBiuh) Tolal Heat Loss: {(kBluh)

Syslem Name: Design Conditions: rotal Haat Gain lBluh) Tolal Heat Loss: (kBiuh)

4. Heating & Cooling Equipment Selection : il e

4,1 Equipmenl selected per ACCA Manual S (see Footnale 27] .

M|

4.2 Prescriptive Path: Equipment serving dwelling unlls and common spaces mael the efficlency levels specified in the Exhibit X of O Ll
the National Raler Field Checklist. Electric reslstance healing is not speclfied in dwelling units NIA
4.3 ERI Path: Equipment serving common spaces bul not serving dwelling units meet the efficiency levels specified In the Exhibit X of r (|
lhe National Rater Fleld Checklisi. Also see Exhibit X for restriclions on electric resislancer NIA

Cooling Equipment & (Complete all applicable items; otherwise cheol "N/A")
Lisl Cooling Equipment 1D in the spaces to the right:

4.4 Equipment type: (e.g., PTAC / AC, Chlller/ CT, PTHP /
WLHP / GSHF / ASHP ! VRF)

4.5 Area [ Space(s) that systern serves:

4.6 Chiller / condenser / outdoor unil manufacturer:
4.7 Chiller / condenser { outdoor unit model #.

4.8 Evaporator { indoor unit manufacturer.

4.9 Evaporator / Indoor unit model #:

4,10 AHRI reference #: ?

4,11 AHRI listed efficiency:

4.12 Evaporator fan type: PSC, ECM / ICM Other:
4.13 Compressor speed: Single, Two, Varlable

4.14 Turn down ratio (for variable speed eguipment):
4.15 Latenl capacily at design conditions (kBtuh): %
4.16 Sensible capacity at dssign conditlons (kBluh): *
4,17 Total capacily at design conditions (kBtuh); #*

4.18 Cooling sizing % = Tolal capacily (ltem 4.17) divided
by Total Heat Gain of space(s) in ltem 4.5

4,19 Meels cooling sizing limit: {(see below for A, B, C, D or
NIA) 10

4,20 If"B", llst Load sensible heat ratlo = Max. senslble
heal galn (Ilam 3.14) / Max, total heat gain (Itern 3.16); 3
4,21 If“B", calculate HDD / CDD ratio: *

Compressor Type (Per ltem 4.13)
Equipmenl Type & Climale Condition Single-Speed Two-Speed Varlable-Speed
?;ll':gogi?r? u[&?ﬁglﬁﬁ_?:gﬁrszm oi{n Recommended: 90— 115% Recommended: 90 - 120% Recommended: 90 — 130%
ol dmong Cllie P Allowed: 90 ~ 130% Allowed: 80 — 140% Allowed: 90 — 160%
b e i | g09% - 100%, plus 16 kBluh |  80% - 100%, plus 16 kBtuh 90% - 100%, plus 15 kBtuh
C: For low-load spaces (s15 kBluh)*' < 20 kBluh
D: For low-load spaces (<18 kBluh)®! £ 25 kBluh < 25 kBluh

Revised 10/15/2018 Page 3 of 12



National HVAC Design Report
G ENERGY STAR Multifamily New Construction Version 1/1.1

Heating Equipment % (Complete all ‘applicable items; otherwise check "N/A") » s
List Heating Equipment ID In the spaces to the right:

4.22 Electric equipment type: PTHP, WLHP, GSHP, ASHP,
VRF, Boiler, Furnace, Electrls Reslslance

4.23 Gas Equipment type: HW PTAC / fan coll, Gas-Fired
PTAC, Boller, Furnace

4,24 Area [ Space(s) that system serves:

4,25 Manufaclurer & model;

4,26 Llsted efficiency:

4.27 Equipment outpul capacity: .
4.28 Air-source heal pump oulput capacity (17°F):

4.29 Type of Venling: Natural Drafl, Mechanically Drafted,
Diract Vent %

4,30 Furnace heating sizing % = Tolal capacily {ltem 4.27)
divided by Tolal Heat Loss of space(s) in ltem 4.24;

4.31 Meets furnace sizing limit: (see beiow for A, B, C, or

NIA)
A: For low-load spaces (s 10 kBluh), furnace output capacily is < 40 kBtuh
B: When Used for Heating Only C: When Paired With Cooling
100 ~ 400% - Recommended; 100 —140%  Allowed: 100 —400%

Equipment Controls
4.32 All equipment controls below have been included where applicable in the HVAC Design | |

4.33 Al heating and cooling systems serving a dwelling unit shall have thermostatlc controls within the dwelling unit which are not located on
exlerior walls

4,33.1 Prescriptive Path: Dwelling unit thermoslals are programmable ]

4.34 Stair and elevalor shaft vents shall be equipped wilh motorized dampers that are capable of being automatically closed during normal building
aperation and are interlocked to open as required by fire and smake detection systems

4,35 Freeze protection systems, such as heat fracing of piping and heat exchangers, Including sell-regulaling heat tracing, and garage / plenum
heaters shall include automatic controls capable of shulting off the systems when pipe wall or garage / plenum temperatures are above 40°F,
Where heal tracing is specified for freeze protection, controls must be based on pipe wall temperature and a minimum of R-3 plpe insulation is also
required

4,36 Snow- and ice-melling systems shall include automatic conlrols capable of shutling off the systems when the pavement temperalure Is above
50°F and no precipitation is falling, and an automatic or manual control that will allow shutoff when the outdoor lemperature Is ahove 40°F so that

the poteniial for snow ar lce accumulation is negligible
Hydronlc Distribution SoRA iy
4,37 All hydronic distribution requirements below have been Included where applicable in the HVAC Design
4,38 All terminal heating and cooling distribution equipment must be separated from the riser or distribution loop by a centrol vaive or lerminal

distribution pump, so that heated or cooled fluld Is not delivered to the dwelling unit distribution equipment when there Is no call from the
thermostal

4,30 Terminal unlls musl be equipped with pressure indepeandent balancing valves or pressure independent control valves

4,40 Piping of a heating or cooling system (e.g., steam, hot or chilled waler, brine, refrigerant) shall be thermally Insulated In accordance with
ASHRAE 90.1-2007, Table 8,8.3. Construction documents musl account for piping total thickness including required Insulation when passing
through planks or any other penetrations and shall specify that the piping must be inspected before access Is covered up:

Healing System:  Plpe size: inches  Insulation thickness:____Inches Pipe size: inches  Insulation thickness:___ Inches
Cooling System:  Pipe slze: Inches  Insulation thickness: _ Inches Pipe size: inches  Insulation thickness:____Inches

4.41 For clrculating pumps serving hydronic heating or cooling syslems wilh three-phase motors, 1 horse-pawer or larger, molors shall meet or
excead efficiency slandards for NEMA Premium™ motors. If 5 horse-power or larger, must also be specified with variable frequency drives
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5. Dwelling Unit Duct Design (Complete if heating or coofing equipment will be Installed with ducts; olherwise check "N/A") *-

5.1 Duel system deslghed for the equipment selected in Seclion 4, per [0 ACCA Manual D I Other; ] O
5.2 Room-by-room design airflows documented below (which should sum to the mode with the higher Design HVAG fan alrflow) & 23 *

Name of the unlt plan: [Name of the unil plan:

Design HVAC fan airflow: |Design HVAC fan alrflow: 3
Cooling mode CFM  Healing mode CFEM |Cooling mode CFM  Heallng mode CFM

IDesign HVAG fan speed selling (e.g., low, medium, high): ** Deslgn HVAC fan speed selling (e.g., low, medium, high): %
Cooling mode Healing mode Cooling mode Heating mode

Design lotal external static pressure (corresponding ta the mode  |Design lolal external static pressure (corresponding to the mode
wilh the higher airflow above): ¥ WG wilh the higher alrflow above): ¥ IWC

Room Nams Design Airflow (CFM) Room Name Design Airflow (CFM)

ol | —

-
o

Slele|wie|o| s v~

Taotal for all rooms Total for all rooms
8. Duct Quallty Installation - Applies fo Healing, Cooling, Ventilation, Exhaust, & Presstre Balancing Ducts, Unless Noled in Foolnote -
6.1 All duct quality installation requirements below have been included where applicable in the HVAC Design ‘ O
6.2 Ductwork specified without kinks, sharp bends, comprasslons, or excessive colled flexible ductwork L
8.3 All supply and retum ducts nol in conditioned space, Including connections to trunk ducts, are insulated to = R-8 ®

6.3.1 Prescriptive Path: Dwelling unit ductwark mests the localion and insulation requirements speclfied In the ENERGY STAR MF Reference
Deslgn

Dwelling Unit

6.4 Al least one MERV 6 or higher filler spacifiad for each ducled mechanical syslem serving an individual dweiling unit and is in a localion that
facililates accass and regular service by the accupant or building owner. Fliter access panel specified with a gasket or comparable sealing
mechanism. All return alr and mechanicaily supplied outdoor air designed to pass through filter prior to conditioning

6.5 Duclwark air-sealing specified such thal Rater-measured total duct leakage is < 4 CFM25 per 100 fi* of CFA at rough-in or < 8 CFM25 per 100
12 at final, or if there are no ducted returns, <3 CFM256 per 100 ft? of CFA at rough-In or £ 6 GFM25 per 100 {2 al final, 1° Additionally, for
Townhouses only, Rater-measured duct leakage lo ouldoors is < 4 CFM25 per 100 R? of GFA or £ 40 GFM26 Al

6.6 Badrooms with a design supply airfiow = 150 GFM (as reparted In llem 5.2) are specified with any combinalion of transfer grilles, jump ducts,
dedlcated return ducts, andfor undercul doors lo achieve a Rater-measured pressure differential & - 8 Pa and < 5 Pa with respect lo the main body
of the dwelling unit when all alr handlers are operaling

Common 8pace SHEE R 5 ; i
6.7 Duct design specifies lhat all supply, return, and exhaust ductwork and all plenums shall be sealed at all lransverse joints, longltudinal seams,
and duct wall penetrations

6.8 Central exhaust systems (that serve four or more dweliing Lihits): Duetwork air-sealing specified such thal measured duct leakage does not
excead 25% of exhaust fan flow at reugh-in (e.g., Including trunks, branches, and take-offs) or 30% of exhaust fan flow at final {s.g., inclusive of all
ductwork baiween the fan and the grilles) #
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Footnotes:
1. This report shell represent system design for all unique unit plans and cermmon spaces. The lerm "common space’ refars 1o any spaces on

10,

1.

12,

13.

14,

15,

18,

17,

18.
18.

the properly that serve a function in support of the residential part of the bullding that Is not part of a dwelling or sleeping unit. This includes
spaces used by residents, such as corridors, stairs, lobbles, laundry rooms, exercise rooms, reslidentlal recreation rooms, of parking garages
used exclusively by residents, building staff, and Lheir guests. This also Includes offices used by bullding management, administration or
malntenance and all special use areas located on the properly to serve and support the residents such as day-care facllifies, gyms, dining
halls, ete. This report is designed lo meet ASHRAE 62.1-2010 / 2013, ASHRAE 62.2-2010/ 2013, and ANSI / ACCA's 5 QI-2015 protacol,
thereby improving the performance of HVAG equipmenlin new multifamily bulldings when compared to multifamily buildings bullt to minimum
code, However, thase features alone cannot prevent all ventilation, indoor air qualily, and HVAG problems (e.g., those caused by a lack of
malntenance or accupant behavior), Therefore, system designs documenled through the use of this report are hol a guaraniee of praper
ventilation, indoor alr quallty, or HVAC performance.

The dwelling-unil machanical venlilation system shall have al lsast one supply or exhaust fan with associated ducts and controls. Local
exhausl fans are allowed lo be part of a dwelling-unit mechanical ventllation syslem. Deslgners may provide supplemental documentalion
as needed to document tha syslem dasign.

In "Warm-Humid" climates as defined by 2009 IECC Figure 301.1 {i.e., CZ 1 and portions of CZ 2 and 3A below the white line), It is
recommended, but net requived, that equipment be specified with sufficlent atent capacily to mainiain indoor relative humidity at < 60%.

Airflow design rates and run-times shall be delermined using ASHRAE 82.2-2010 or later. Designers are permilted, but nol required, to use
published addenda and/or the 2013 version of the standard to assess compliance.

Alrflow design rates shall be determined using ASHRAE 62,1-2010 or later. Designers are penmilled, but not required, to use published
addenda andfor the 2013 version of the standard to assess compliance,

If the tables provided cannot accommodate all the unit pians, spaces, or systems In he project, use the lables in Appendix A to supplement
the Deslgn Report,

In addition, consult manufacturer requirements o ensurae relurn air temperature requirements are mel,

Dwelling-unit mechanical ventilation fans shall be rated for sound at no less than the airflow rale in ltem 2.7, Fans exempled from this
requirement include HVAC air handler fans, remote-mounted fans, and intermiltent fans rated z 400 GFM. To be considered for this
exemption, a remole-mounted fan must be mounted outside the habitable spaces, bathraoms, tollets, and hallways and there shall be = 4 fi.
ductwork between lhe fan and intake grill. Per ASHRAE 62,2-2010, hahitable spaces are intended for continual human occupancy; such

space generally includes areas used for living, sleeping, dining, and cooking but does not generally Include bathicoms, toilets, hallways,
storage areas, closels, or ulility rooms.

Bathroom fans with a rated flow rate 2 500 CFM are exempled from the requirement to be ENERGY STAR cerlified,

EPA requires rodent / insect screens with < 0.5 inch mesh to be installed at ventilation air inlets, Without proper malnlenance, ventilation air
Inlel screens often become filled with debris, Therefore, EPA recommends, but does not require, that these ventilation alr inlets be located
s0 as to facilitate access and regular service by the building maintenance slaff,

Conlinuoug bathreom local mechanical exhaust fans shall be rated for sound at no less than the design airflow rate. Intermittent baihroom
and both Intermittent and continuous kitchen local mechanlcal exhaust fans are recommended, but not required, to be rated for sound at no
less than the design airflow rate. Per ASHRAE 62,2-2010, an exhaust syslem Is one or more fans that remove air from the building, causing
outdoor air to enter by ventilation inlets or normal leakage paihs through the bullding envelope (e.g., bath exhaust fans, range hoods, clothes
dryers). Per ASHRAE 62.2-2010, a bathroom is any rocm containing a bathtub, shower, spa, or similar source of molslure.

An intermittent mechanical exhaust system, where provided, shall be designed lo operale as needed by the occupant, Control devices shall
nol impede occupant control In Intermittent systems,

Kitchen volume shall be determined by drawing the smallest possible rectangle on the floor plan that encompasses all cabinels, pantries,
islands, peninsulas, ranges / ovens, and the kilchen exhaust fan, and multiplying by the average ceiling helghl for this area. In addition, the
continuous kitchen exhaust rate shall he 2 25 CFM, per 2008 IRC Table M1507.3, regardless of the rale caloulated using the kitchen volume.
Cabinet volume shall be included In the kitchen volume.

While not required, Ihe prescriptive duct sizing requirements in Table 5.3 of ASHRAE 62.2-2010 are recommended to be used for kilchen
exhaust fans hased upon lhe rated airflow of the fan at 0.25 IWC,

As an allernative, dwelling units are permilted to use a continuous kitchen exhaust rate of 256 CFIM per 2000 IRC Table M1507.3, if they are
either a) PHIUS+ or PHI cerfified, or b) provide both dwelling unit ventilation and local mechanical kitchen exhaust using a balanced system,
and have a Raterverifled whole-building infiliration rale < 0.06 CFMSD per ft* of Enclosure Area, and a Raler-verified dwelling unit
comparimentallzation rate s 0,30 CFM5Q per {2 of Enclosure Area If mulliple dwelling units are present in the building. ‘Enclosure Area' Is
defined as the area of the surfaces that bound the volume being pressurized ! depressurized during the test,

All Intermittent kitchen exhausl fans must be capable of exhausling at least 100 CFM, In addllion, If the fan is not part of a vented range haod
or appliance-range hood comblnation (Le., If the fan s not integraled with the range), then It must also be capable of exhausting 2 5 ACH,
based on the kitchen volume.

For continuous system operation, the fower rale may be used. Otherwise, use the higher rale. Commercial kilchens shall be designed to
provide a minimum continuous rate of 0,70 cfm/f.

As an allernalive, for a tollet room intended to be occupled by one person at a time, a minimum contihuous rate of 25 cfim Is permitted.

This section / item appliss lo splil air conditioners, unilary air condilioners, air-source heat pumps, and water-source (j.e,, geothermal) heat
pumps up to 65 kBluh with forced-alr distribution systems and to furnaces up to 225 kBtuh wilh forced-zir distribution syslem serving individual
dwelling units, Forced-air distribution systems are those thatsupply air through ductwork exceeding 0 ft, in fength, This seclion/ item therefore
does not apply to non-ducted systems, such as non-ducted mini-splits, mulli-splits, PTHP's, or PTAC's,
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Selact 2013 / 2017 ASHRAE Fundamentals” if using Chapter 17 of the 2013 or 2017 ASHRAE Handbook of Fundamentals. Select "Other
per AHJ" If the Authority Having Jurisdiction where the unit will be cerlilied mandates the use of a load calculation melhodolegy other than
Unabridged ACCA Manual J v8 or 2013 ASHRAE Fundamentals.

Check the box for “unit-specific design” if the deslgn was crealed for the specific plan configuralion (i.e., alevalion, aption, orientation, and
county) of the unit lo be certifled. Check the box for “group design” If designs were created for unit plans that are repeated throughout the
project / bullding with potentially different configurations (i.e., different elevations and/or orientations). Check the box for "worsl-case design”
If loads for the unit with the largest heat gain in the project / building are less than 18 kBluh and are being used to represent all other unils.
Only one box may be checked. Regardless of the box checked, the syslem design as documented on this HVAC Deslgn Report must fall
within the following tolerances for the unit to be certlfied:

s |lem 3.4: The outdoor design lemperature used In loads are within the limits defined at energystar.gowhvacdesignlemps.

«  [tem 3.6 The number of occupants used In foads is wilhin + 2 of the dwelling unit to be certified.

« e 3.7; Total occupant galins used in loads shall not exceed 645 Bluh par oceupant,

s ltem 3.8 The conditioned floor area used In loads is between 100 {2 smaller and 300 fi? larger than the dwelling unit to be certified.

¢ llem 3.9: The window area used In loads is between 15 ft2 smaller and 60 i larger than the dwalling unit to be certified, or for dwelling
unils with > 500 {12 of window area, batween 3% smaller and 12% larger.

o ltem 3.10: The predominant window SHGC Is wilhin 0.1 of the predominant value in the dwelling unit lo be certifled.

«  ltem 3.12: The mechanical ventilation rate used In toads is the same as the value In Seclion 2a for the given unit plan.

lem 3.13: The sum of the internal galns associated with lighting and appliances used in loads shall not exceed 3,800 Btuh.
o Items 3.14 & 3.16: The sensible & total heat gain are documented for lhe orientation of the dwelling unit to be certified,

s ltem 4.18: The cooling sizing % Is within the cooling sizing limit sslected.

Provide the National HVAGC Design Report to the parly you are providing these design services to {l.e., a bullder / developer, Funclional
Testling Agent (FT Agent), andfor MEP / credenlialed HVAC conlractor) and to the Raler. The report is only required to be provided once per
projact / building. As long as a report has been provided that falls within these tolerances for the units 1o be cerlified, no additional work is
required. However, If no report falls within these tolerances or if any aspact of the system design changes, then an additional report will need
to be generated prior lo cerlification,

Visit eneraystar.gov/hvacdesian for a tool to assist with group designs and for more information.

For each unique unit floorplan, determine the orfentation with the largest and smallest Total Heatl Galn. Orlentation represenis the direclion
that the front door of the dwelling unit is facing, The designer Is only required lo document the loads for the orientalion(s) that the dwelling
unit might be buill in. Far example, if a unit plan will anly be bullt in a speclfic arlentation (c.g., facing South), then the designer only needs
{o document the loads for this one orlentation. Verify that the difference in Tolal Heat Gain between lhe orlentation with the largest and
siallest value is < 6 kBiuh. If not, then treat that orientation as a unigtie unit plan,

Visil eneraystar.govihvacdesiantemps for the maximum cooling season design temperature and minimum heating season deslgn
temperature permitled for ENERGY STAR. For "County & Stale, or US Terrltory, selecled”, select the County and State or US Territory {1..,
Guam, Northern Marlana Islands, Puerto Rico, or U8 Virgin |slands), where the unit is to be certified, Tha same design report is permilted
to be used in other counties, as long as the design lemperature limits in lhose other counties meet or exceed the coaling and heating season
temperalure limits for (he counly selected. For example, If Fauquier County, VA, Is used for the load calculations, with a 1% cooling
temperature limit of 93°F, then the same report could be used in Fairfax Gounty (which has a higher limit of 94°F) but not in Arlington County
(which has a lower limit of 92°F). If a Jurisdiction-specified design temperature s used thal exceeds (he limit in the ENERGY STAR Gertified
Homes Design Temperalure Limit Reference Guide, desighers musl submil a Design Temperalure Exceplion Requesl. Visit
energystar.govihvacdesignlemps for a copy of this form.

To delermine the number of occupants among all HVAC systems in the dwelling unit, calculate the number of badrooms, as defined below,
and add one. This number of occupants must be within £ 2 of fhe dwelling unit to be certified.

Abedroom Is defined by ANS| / RESNET / IGC Standard 301-2014 as a room or space 70 fi2 or grealer size, with egress window and clasef,
used or intended lo be used for sleeping. A “den’, "lbrary”, or "hame office” wilh a closet, egress window, and 70 ft2 or greater size or other
similar rooms shall count as a bedroom, but living rooms and foyers shall not.

An egress window, as defined In 2000 IRC seclion R310, shall refer to any operahle window that provides for a means of escape and access
for rescue In the event of an emergency. The egress window definilion has been summarized for convenience. The egress window shail:

« have a sill helght of not more than 44 inches above the floor; AND

«  have a minimum nel clear opening of 5.7 {t; AND

«  have a minimum net clear opening helght of 24 in.; AND

+ have a minimum net clear opening width of 20 in.; AND

« he operational from the inside of the room without the use of keys, tools or special knowledge.
“pradominant” Is defined as the SHGC value used in the greatest amount of window area In the dwelling unit.

Infiltration rate shall use “Tighl" values for lhe coaling season Infiltration rate and “Tight" values for the healing season infiltration rale, as
defined by Table 5A or 5B of ACCA Manual J, Eighth Edition, Verslon Two. Alternatively, inflltration rate shall not exceed 0.24 air changes
per hour,

Equipment shali be selecled using the maximum lotal heat gain and the tolal heal loss in Section 3 per ACCA Manual S, Second Edilion,
excapt thal cooling ranges above ACCA Manual 8 limils are temporarily allowed, per ltem 4.19.
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If an AHRI Reference i is not available, OEM-provided documentation shall be allached with the rated efficiency of the speciilc combination

of indoor and ouldoor components of the air conditioner or heat pump, along with confirmation {hat the lwo compenents are designed to be
used logether.

Capacity wlll be listed as the capacily at deslgn conditions, from OEM expanded performance data, and shall include the capacily of all
systems providing space cooling to the dwelling unit,

Per ACCA Manual S, Second Edillon, If the load sensible heal ratio is = 95% and the HDD / CDD ralio Is 2 2.0, Ihen the Climate Is Condilion
B, otherwise il Is Condition A,

As an alternallve for low-load dwelling units, a system maltch-up including a single-speed compressor with a total capaclty < 20 kBtuh Is
permilted to be used In spaces with a total cooling load < 15 kBluh, A system malch-up including a two-speed or varlable-spaed comjpressar
with a tolal capaclty < 26 kBiuh is permitted to be used In spaces with a total cooling load < 18 kBtuh,

Per the 2009 International Mechanical Code, a direct-vent furnace or boller Is one that Is constructed and Installed so that all air for
combustion le derived from the outdoor atmosphere and all flue gases are discharged to the oulside atimosphere; a mechanical draft system
is a venling system designed o remove fiue or vent gases by mechanical means consisting of an induced draft portion under non-posilive
stalic pressure or a forced draft portion under positive static pressure; and a natural draft system is a venling system desligned to remove
flue or vent gases under non-posilive static vent pressure entirely by natural draft. Naturally drafted equipment Is anly allowed if located in a
space oulslde the pressure boundary, where the ehvelope assemblies separaling It from conditioned space are insulated and air-sealed,

Deslgners may provide supplemenial documentation with room-hy-room and lotal design airflows In lieu of completing ltem 5.6, Sample
supplemantal documentation can be found at energystar.govinewhomeshvacdesign,

Orlentation-specific reom-by-raom deslgn airflows are recommended, but not required, to distribule alrilow proportional to load, thereby
improving camfort and efficlency.

Design HVAC fan alrflow s the deslign airflow for (he blower In CFM, as determined using the manufacturer’s expanded performance dala.

Design HVAC fan speed selling Is the fan speed setting on the conlrol board (e.g., low, medium, high} that corresponds with the Design
HVAC fan alrflow,

Design lolal external static pressure is the pressure corrasponding to the Design HYAC fan airflow, inclusive of exlernal camponents (a.g.,
evaporator coll, whole-house humidifier, or = MERY 8 filter).

Kinks are to be avoided and are caused when ducts are bent across sharp corners such as framing members. Sharp bends are to be avolded
and occur when the radius of the turn in the duct Is less than one duct diameter. Compression Is lo be avoided and occurs when flexible
ducts in unconditioned space ara installed in cavities smaller than the ouler duct diamater and ducts In conditioned space are inslallad in
cavities smaller than inner duct dlameter, Ducts shall not include colls or loops except to the extent needed for acoustical conlrol.

ltem 6.3 does nol apply to ducls that are a part of local mechanical exhaust or exhaust-only dwelling-unit ventilation systems. EPA
recommends, but does nol require, that all metal ductwork not encompassed by Seclion 6 (e.9., exhaust ducts, duct boots, ducls in
conditioned space) alse be insulated and that Insulation be sealed to duct bocts to prevent condensation.

Itern 6.5 only applies to healing, cooling, and balanced ventilation duets that enly serve one dwelling unit. Duct leakage tesfing is not required
if the ducts and air handler are in conditioned space and the total supply duct length of the system, including all supply trunks and branches,
is 2 10 ft. For balanced venlilation ducts that are not connected to space healing or cooling syslems, a Rater Is pemitled to visually verify,
in lieu of duct leakage testing, that all seams and connections are sealed with mastic or metal tape and all duct bools are sealed to floor,
wall, or celling using caulk, foam, or mastic lape.

Duct leakage shall be determined and documented by a Raler In accordance with ANS| / RESNET /GG Sid, 380 Leakage limits shall he
assessed on a per-sysiem, rather than per-dwelling unit, basis, For a duct system with one or twa returns, the tolal Raler-measured duct
leakage Is parmilted lo be the greater of = 4 GFM25 per 100 ft? of CFA or < 40 CFM25 al ‘rough-in’ or the greater of < 8 CFM25 per 100 f2
of CFA or < 8 CFM26 at ‘final’, For a duct system with three or more returns, lhe total Raler-measured ducl leakage is permilted to be the
grealer of £ 6 CFM25 per 100 ft2 of CFA or < 60 CFM26 at ‘rough-in’ or the greater of < 12 CFM25 per 100 fI* of CFA or = 120 CFMZ25 al
“final’, For a duct system without any ducted returns, the total Rater-measured duct leakage is pennilled to be the greater of 2 3 CFM25 per
100 f2 of CFA or < 30 CFM25 al ‘rough-in' or the grealer of = 6 GFM25 per 100 ft2 of CFA or £ 80 CFM25 al ‘final’ and, the Rater-measured
pressure difference between the space containing the air handler and the conditioned space, with the air handler running &t high speed, is
£ 5 Pa. For syslems > 1 ton, increase by 1 Pa per half ton.

Exhaust fan flow shall bo the lesser of the rated fan flow and at rough-in, 133% of the sum of the design alirflow of the dweliing units that are
exhausted by that central fan or at final, 143% of the sum of the design airflow of the dwelling units that are exhausted by that cantral fan,
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National HVAC Design Report '
ENERGY STAR Multifamily New Construction Version 1 /1.1

Appendix A — Supplementary tables for Section 2 and 3

2a. Dwelling Unit & Common. Space Mechanical Ventilation Design 2.8
Llst unlque unit plan for which 62,2 ventilation rates
were cilculated In the spaces to the right:

2.4 # of hedrooms:

2.5 Squars footage:

2.6 Ventilation aiiflow rate required by ASHRAE 62.2:
2.7 Ventilation aitflow rate designed.

2.7.1 If applicable, run-time per cycle (minutes):

2,7.2 If applicable, cycla lime (minutes):

List common space for which 62.1 ventilation rates
were calculated In the spaces to the right:

2.8 Ventilation alrflow rate required by ASHRAE 62.1:
2.9 Ventilation aliflow rate designed.

Liat \en Iahon System ID In the spaces to the right:

2,10 Specified system lype: (e.g., supply, exhausl,
balancad, ERV, HRV)

2.11 Specified system lype: (e.g., In-unlt, central)
2.12 Manufaclurer:

2.13 Model Number:

2,14 Area ! space(s) thal system serves: (.q., Unit A
kitehens, corridor, communily room)

2.15 Specified conlrol location: (e.g., Master bath,
ulifity)

3. Heating & Coo[mg Loads. A
pwelling Unit Heating & Cooling Loads (oniy required for ducled split AG ‘Unitary AG,ASHR, WSHP; GSHP; and furnacas) 18
List the unit plan for which Loads were calculated:
3.5 Localion of Unit: lop, mid, boltom, corner, interior
3.6 Number of occupants used In loads: 224

3.7 Total occupant galns (Btuh); !

3.8 Gonditioned floor area used In loads: *

3.9 Window area used In loads: *'

3,10 Predominant window SHGC used in loads; *!.22

3,11 Infilration (ACH / ACH50) used in loads: 2

3,12 Mechanical venlilalion (CFM) used in loads:

3,13 Non-occupant Internal galns {appllance, equipment
and lighting) used In loads (Bluh); *!

3.14 Sensible Heat Galn At Deslgn Condilions (kBtuh): !
3,16 Latent Heat Gain Al Deslgn Conditions (kBtuh):
3.16 Total Heat Gain at Deslgn Canditions (kBluh): !
3.17 Total Heat Loss at Design Gonditions {kBluhj:

Ravised 10/15/2018 Paga 9 of 12
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National HVAC Design Report
ENERGY STAR Multifamily New Construction Version 1/ 1.1

3.18 Common Space Heating & Cooling Loads -

Commaon Space Name: Design Conditions: Tolal Heat Gain: (kBtuh) Total Heat Loss: (kBtuh)
Common Space Name: Design Conditions: Tolal Heat Gain; __(kBtuh) Total Heal Loss! (kBtuh)
|Gommon Space Name: Deslgn Conditions: Tolal Heat Gain: (kBiuh) Total Heat Loss: (kBtuh)
Commeon Space Name: Design Conditions: Tolal Heat Gain: (kBiuh) Total Heat Loss: {(kBtuh)
Comimon Space Name: Design Conditions: Tolal Heat Gain; (kBluh) Total Heat Loss: {kBtuh)
Common Space Name; Deslgn Condilions: Tolal Heat Gain; (kBluh) Tolal Heat Loss; (kBluh)
Common Space Name: Deslgn Ganditions: Tolal Heat Gain: (kBiuh) Tolal Heat Loss: (kBtuh)
Common Space Name: Deslgn Conditions: Total Heat Galn: (kBluh) Total Heat Loss: {kBtuh)
Common Space Name: Design Conditlons: Total Heal Galn: (kBtuh) Total Heat Loss: (kBluh)
Common Space Name: Design Condilions: Tolal Heal Gain: (kBluh) Total Heat Loss: (kBtuh)
Common Space Name: Deslgn Conditions: Tolal Haal Gain: (kBiuh) Total Heat Loss; (kBtuh)
Common Space Name: Design Conditions: Total Heal Galn: (kBtuh) Tolal Heat Loss: (kBtulh)
Commeon Space Name: Design Condltions: Tolal Heal Gain: (kBtuh) Total Heat Loss: (kBtuh)
Common Space Name: __ Design Conditions: Tolal Heal Galn: {(kBtuh) Total Heat Loss: {(kBiuh)
Common Space Name: Design Conditlons: Tolal Heal Gain; {(kBluh) Total Heat Loss: (kBluh)
Common Space Name; Deslgn Condilions: Tolal Heal Gain: (kBtuh) Tatal Heat Loss: {kBtuh)
Gommon Space Name: Design Conditions; Total Heatl Gain: (kBtuh) Total Heat Loss: {(kBtuh)
Common Space Naine: Design Conditions: Total Heat Gain: (kBtuh) Total Heat Loss: (kBtuh)
Common Space Name: Design Condillons: Tolal Heat Galn: (kBiuh) Total Heat Loss: (kBtuh)
Common Space Name: Design Condilions: Total Heat Gain: (kBluh) Total Heal Loss: (kBiuh)

Building Heating & Cooling Loads (only required when shared systems stich as central boilers or chillers are specified) *

Sy

Systemn Name: Design Conditions: Tolal Heat Gain: (kBtuh) Tolal Heat Loss: {kBtuh)
Sysatem Name: Design Conditions: Total Heat Gain: (kBtuh) Tolal Heat Loss: (kBtuh)
System Name: Design Conditions: Total Heat Gain: (KBiuh) Total Heat Loss: (kBtuh)
Syalem Name: Design Condiions: Tolal Heat Gain; (kBtuh) Total Heal Loss: (kBluh)

Revised 10/115/2018
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National HVAC Design Report
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Appendix A - Supplementary tables for Section 4

4, Heating & Cooling Equipment Selection. £
Gooling Equipment (Compléte all applicable items; otherwise check "NIA")
List Cooling Equipment ID In the spaces to lhe right;

4.4 Equipment type: (PTAC / AC, Chiller / CT, PTHP /
WLHP | GSHP / ASHP / VRF)

4.5 Area/ Space(s) thal system serves:

4.6 Chiller / condenser / culdoor unit manufacturer:
4,7 Chiller / condenser / outdoor unit model #;

4.8 Evaporator / indoor unit manufaclurer:

4.9 Evaporator / indoor unil model #:

4.10 AHRI reference #: %

4.11 AHR! listed efficlency:

4.12 Evaporator fan lype: PSC, ECM/ ICM Other:
'|4.43 Compressor spead: Single, Two, Variable

4.14 Turn down ratio (for variable speed equipment):
4.15 Latent capacily at design conditions (kBluh): **
4.16 Sensible capaclly at design conditions (kBtuh);
4.17 Total capacity at design conditions (kBtuh): *
4.18 Cooling sizing % = Total capacily (llem 4.17) divided
by Total Heal Gain of space(s) in ltem 4.5:

4.19 Meets cooling slzing limit; (A, B, C, D or NJA) ¥

4.20 IT"B", list Load sensible heat ratio = Max. sensible
heal gain (Item 3.14) I Max. total heat gain (item 3.18): %

4,24 |f"B", calculate HDD / CDD ralio: *°

Comprassor Type (Per Item 4.13)
Equlpment Type & Climate Condition Single-Speed Two-Speed Varlable-Speed
’r‘ofgz}gi‘l’:"';ﬁg:'zﬁ?;‘;’fﬁﬁg‘ > Recommended: 90—116% |  Recommended: 90 — 120% Recommended: 90 ~ 130% |
Gousllicr, R P Allowed: 90 — 130% Allowed: 90 —140% Allowed: 90 — 160%
Ehﬁﬁﬁaﬁ.‘i‘iﬁi%ﬁiﬁﬁf&’f Heat Pumpin | 9o . 100%, plus 15kBtuh |  90% - 100%, plus 15 kBtuh 90% ~ 100%, plus 15 kBluh
G: For low-load spaces (s15 kBtuh)* 5 20 kBtuh
D; For low-load spaces (518 kBtuh) ! £ 25 kBiuh s 26 kBtuh

Heating Equipment -(Complete all applicable ilems; otherwise check *N/A") *
List Healing Equipment |D In the spaces fo the right:

4.22 Electric equipment type; PTHP, WLHP, GSHP, ASHP,
VRF, Boller, Furnace, Elaclric Resislance

4.23 Gas Equipmant lype: HW PTAC / fan coll, Gas-Fired
PTAC, Boiler, Furnace

4.24 Area [ Space(s) that syslem serves:

4,25 Manufacturer & model:

4.26 Lisled efficlency.

4,27 Equipment oulput capacity:

4.28 Alr-source heat pump oufput capacily (17°F):

4.29 Type of Venting: Natural Draft, Mechanically Drafted,
Direct Vent %

4.30 Furnace heatlng sizing % = Total capacily (llem 4.27)
divicled by Total Heal Loss of space(s) in ltem 4,24;

4,31 Meets furnace slzlng limit: (A, B, C, or N/A)
A. For low-load spaces (s 10 kBtuh), furnace ouiput capacily is = 40 kBiuh

B: Whan Used for Heating Only : C: When Palred With Cooling

L 100 — 400% Recommended: 100 —140%  Allowed: 100 - 400%
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Appendix A ~ Supplementary tables for Section 5

5. Dwelling-Unit Duct Deslign ARG
5.2 Room- by-room design alrflows dacumented below (whlch should sum to the mode with the hlgher Design HVAC fan alrflow) 334
Name of the unil plan: IName of the unil plan:
Daslgn HVAC fan airflow: *° [Design HVAC fan aftfiow: 35
Caooling modse CFM Heating mode CFM [Cooling mode CFM Heating mode CFM
Deslgn HVAC fan speed selling (.g., low, medium, high): * Deslgn HVAG fan speed selting (e.g., low, medium, high): *
Cooling mode Heating mode Cooling mode Heating mode
Design tolal external stalic pressure (corresponding to the mode  |Design fotal exlernal static pressure (corresponding to the mode
with the higher airflow abova): ¥ _____1WC with the higher alrflow above): ** __ IWC
Room Name Dasign Airflow (CFM) Room Name Design Alrflow (CFM)

1 1

2 2

3 3

4 4

5 3]

G 6

T i

8 8

9 8

10 10

Tolal for all rooms Total for all rooms
Name of the unlt plan: [Name of the unit pian:
Design HVAC fan airflow; % ]Daslgn HVAC fan airflow:
Coollng mode CFM Heating mode CFM |Cooaling mode CFM  Heating mode CFM
Design HVAG fan speed setling (e.g., low, medium, high): * Design HVAG fan speed selling (e.g., low, medium, high): 30
Ce ooling mode Healing mode Cooling made Healing mode
Dasign total external slatic pressure (corresponding lo the mode  |Design tolal external static pressure (carresponding to the mode
with the higher airflow above): ¥ IWGC with he higher airflow above): ¥’ WG
Room Name Design Alrflow (CFM) Room Name Design Airflow (CFM)

9 1

2 2

3 3

4 4

5 5

6 K

7 7

8 8 ]
9 g

10 10

Total for all rooms Tolal for all rooms
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National Rater Design Review Checklist '

ENERGY STAR Multifamily New Construction Version 1 /1.1

Project Name: Number of Units: Permit Date:

Project Address: City: Slate:
1. ‘Partnership Status .00 50 : SR Y : Corract | Verifled
1.4 Raler has verified that builder or developer is an ENERGY STAR pariner using eneraystar,goviparinerlocator 0 -
Builder name: Developer name:
1,2 ASHRAE Only; Rater has verified that modeler Is listed in the online directory using enargysggr.gowm_fd-irécto[y_ 8
o
Modaler namea:
2, High-Performance Fenestration " 7l
2.1 Dwelling unils: _
2.1.1 Prescriplive; Specified fenestration meets or exceeds ENERGY STAR MF Reference Design requirements 4 u} O
2.1.2 ERI and ASHRAE only: Specified fenestration meels or exceeds 2009 IECC residential requirements i (5] a
2.2 Gommeon space: ?
2.2.1 ERI and Prescriptive: Specified fenestration meets or exceeds ENERGY STAR MF Reference Design o o
requirements 4
2.2.2 ASHRAE only: Specliied fenestration meels or exceeds 2008 [ECC commercial requiremants 4 O =]
3' HIgh.Peﬁormanco |n3u’aﬂon R e O R g, e e e DD e e b e R \\
3.1 Dwelling unit:
3.1.1: Prescriptive: Specified celling %, wall 8, floor, and slab-on-grade insulalion levels meel or exceed ENERGY .
STAR MF Reference Design requirements 7%
3.1.2: ERI and ASHRAE only: Specified celling &, wall &, floor, and slab-on-grade insulation levels meet or exceed a
valyes from the "Group R column In the 2009 IECC Commercial chapter”: ¢
3,2 Cammon space: 2
3.2.1 ER] and Prescriptive: Specified ceiling &, wall &, floor, and slab-on-grade insulation levels meet or exceed o] o
ENERGY STAR MF Reference Deslgn requirements 78 °
3.2.2 ASHRAE only: Specified ceiling %, wall &, floor, and slab-on-grade insulation levels meet or exceed the values n ol
from Lhe “All Other” column in the 2009 IECG Commerclal chapler /.8 :
4. Review of National HVAC Deslgn Report (National HVAC Design Report Item # indicated in parenthesis) 10+
4.1 National HVAC Deslgh Report collected for records, with no Items laft blank o m]
4.2 National HVAC Deaslgn Report reviewed by Rater for the following parameters {National HYAC Design Reporl llem # [ndicated In
parenthesis):
4.2 Prescriptive Path: Dwelling Unit Mechanical Ventilation (2.7) is <150% of ASHRAE 62.2-2013 requirements " | m|
4,2.2 Cooling season and heating season ouldoor design temperafures used In loads (3.4) are within tha limits
defined at enerayslar.govihvacdesigntemps for the Slate and County whera the bullding will be bullt, or the ] m]
deslgner has provided an allowance from EPA to use allernative values *?
4,2,3 Number of occupants used in loads (3.8) is within % 2 of the dwalling unit to be certified and total occupant o o
galns (3.7) do not exceed 645 Btuh per occupant
4.2.4 Conditioned floor area used In loads (3.8) is between 100 sq. ft. smaller and 300 sq. ft. larger than the dwelling o o
unit to be certified
4.2.5 Window area used In loads (3.9) Is between 15 sq. {t. smaller and 80 sq, ft, larger than the dwelling unit to be
certifled, or for dwelling units to be certified with > 500 sq. ft. of window ares, belween 3% smaller and 12% O ]
larger
426 Predom[nant window SHGC used In loads (3.10) is within 0.1 of predominant valus in the dwelling unit to be i o
certified
4,2.7 Mechanical ventilation used in loads (3.12) Is the same as the ventilalion daslgn (2.7) for the given unit plan | ]
4.2.8 Non-oceupant inlernal gains (3.13) are less han 3,600 Bluh m | w}
4,2.0 Sensible & total heat galn are documented (3.14, 3,18) for the orientalion of the dwelling unit to be certified ¢ o O
4,2.10 Cooling sizing % (4.18) Is within the cooling sizing limil (4.19) selected by the HVAC designer ] |
Rater Name: Date of Review;
Raler Signature: Rater Company Name: ]

Rovised 10/15/2018
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mmm  ENERGY STAR Multifamily New Con_struc_:ti_qr}__\__/lgrsiq_nl 1/ 1.1

5. “Additional Construction Document Review — Recommended, not required -7 :

5.1 Air Sealing: Review canstruction documents to verify that alr-sealing detalls at assemblies adjacent to exlerior and unccnduiohéd spaces
are represented which, al a minimum, demonsirate compliance with checkdist items In Section 4 of the Natlonal Raler Field Checklist (noted
with an asterisk below). ltems 5.1.9 and 5,1,10 are not verified by the Rater In the fleld, bul are recommended.

5.1.1 Ducts, flues, shafls, plumbing, piping, wiring, exhausl fans, & clher penetrations to unconditioned space sealed, with

blogking / flashing as needed* =

5.1.2 Recessed lighting fixtures adjacent lo unconditionad space ICAT labeled and gasketed. Also, If in Insulaled celling withoul
atfic above, exlerior surface of fixiure insulaled {o 2 R-10 in CZ 4-8*

5.1.3 Contintious top plale or blocking is at top of walls adjelning unconditioned space Including at balloon-framed parapsts,
and sealed*

jm]

6.1.4 Diywall sealed to top plate at all unconditioned atlic / wall interfaces using caulk, foam, drywali'édheslva {bul not other
consiruction adhesives), or equivalent material, Either apply sealant directly between drywall and top plale or to the seam
betwesn the iwa from the allic above*

O

5.1.5 Rough opening around windows & exterior doors sealed*'®

5.1.6 Assemblles Ihat separate attached garagas from occupiable space sealed and, also, an alr barrier installed, sealed, and
aligned wlith these assemblles”

5,1.7 Alllc access panels, roof halches and drop-down stairs are gasketed (i.e,, not caulked) or equipped with durable covers
thal are gasketed*!

5.1.8 Doors adjacent {o unconditioned space (e.g,, allics, garages, basements), amblent condilions, or a unit entrance lo a
corrdor | stairwell, made substantially alr-tight with deorswaep and weatherstripping or equivalent gasket*

5.1.9 Above-grade sill plates adjacent to conditioned space sealed to foundation or sub-floor. Gasket also placed benealh
above-grade sill ptate if resting atop concrete / masonry & adjacent to conditioned space '© ¢

o|lo|lOo| 0|00

5.1.10 The gap between the common wall (e.g., the drywall shafl wall) and the structural framing between units sealed at all
exlerlor boundarles

5,2 Dwelling Unit Comparimentalization

5.2.1 Raview construction documents to verify that air-sealing detalis 2 are represented such that air exchange between the
dwelling unit and outside as well as the dwelling unit and olher adjacent spaces Is minimized and designed to achieve
comparimentalization less than or equal to 0.30 CFMB0 per square feel of dwelling unit enclosure area, following
procadures in ANSI / RESNET / ICC Std. 380

a

5,2.2 Seal all spaces 5.1.1-5.1.10 on adiabatic unil enclosure assemblies

5.3 Preseriptive Path: Verify that Window-to-wall ratio s 30% !

5.4 Verlfy tha fully-aligned alr barrler detalls are in compliance with checklist items In Section 2 of the National Ratar Field Checklist

5.5 Verify thal Ihermal bridging detalls are in compliance with checklist items in Section 3 of the Nalional Rater Field Checklist

5.6 Verlfy that HVAC detalls are in compllance with checklist ltems In Sections 6 - 10 of the Natlonal Rater Fleld Checklist

o|jo|jojo|oino

5.6.1 Verlfy that HVAG design includes access and means to measura the dwelling-unit mechanical ventilation airflow rate

5,6.2 Verify that bedrooms with design airflow 2 150 CEM are specified with a com bination of transfer grilles, jump ducts
dedicated return ducts, andfor undercut dors lo achleve a Rater-measured pressure differenfial = -5 Pa and < +5 Pa wilh |
raspect lo the main body of the dwelling unit when all alr handlers are operating

5.6.3 '\;’erily2 that Functional Tesling Agent holds credentlal required to complete the Nalional HVAC Functional Tesling
Checklist?

o

5.7 Verify Ihat Domeslic Hot Water, Lighling, Appllances, Celling Fans, Plumbing Fixlures, and Whole Bullding Utility Data
Acquisition Strategy details are in compliance with checklist Items in Sections 11 — 14 of the Nalional Rater Field Checklist
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National Rater Design Review Checklist Footnotes

ENERGY STAR Multifamily New Construction Version 1/ 1.1
Footnotes:
1. This Checklist applies (o all dwelling units, sleeping units, most common spaces 2 an the properly, and parking lots. This Checklist does nol

apply to commercial or relail spaces. This Checklist does not apply to common spaces thal are lacated in bulldings on the properly wilhoul
any dwelling or sleeping units. The term ‘sleeping unit' refers to a room or space in which people sleep, which can also include permanent
provisions for living, eating, and elther sanitation or kitchen facililies but not both. Where the term ‘dwelling unit’ is used In this Checklist, the
requirement is also required of ‘sleeping’ units. The term ‘bullding’ refers lo a struclure utilized or intended for supporling or sheltering
oceupaney for a residential purpose; a slructure with no dwelling or sleeping units connecled to a structure with dwelling or sleeping units by
lese than 10% of its exferlor wall area Is not (o be included In the ‘bullding’,

The tenn ‘common space’ refers 1o any spacas on the properly thal serve a function in stipport of the residential parl of the bullding that is
not part of a dwelling or sleeping unit. This Includes spaces used by residenls, such as corridars, stairs, lobbies, laundry rooms, exercise
rooms, residential recreation rooms, or parking garages used exciusively by residents, bullding staff, and lhelr guests, This also Includes
offices used by bullding management, administralion or maintenance and all speclal use areas located on the propery to serve and support
the resldents such as day-care facllities, gyms, dining halls, efc.

The term 'Rater’ refers to the person compleling the third-parly Inspections requlred for cerlification, This person shall: a) be a Cerlified
Rater, Approved Inspector, or an equivalent designalion as determined by a "Muitifamily Oversight Organizalion" and, b) have allended and
successfully complated an EPA-recognized lraining class. See energystar,gov/milraining.

Alt windows, doars and skylights musl meet or exceed the U-factor and SHGC requirements specified n the table below. If no NFRG rating
is noled on the window or in product literature (e.g., for site-built fenestration}, select the U-factor and SHGC value from Tables 4 and 10,
respectively, In 2013 ASHRAE Handbook of Fundamentals, Chapter 16, Select the highest U-factor and SHGC value among the values
lisled for the known window characteristics {e.g., frame type, number of panes, glass color, and presence of low-& ¢oaling), Note that the U-
factor requirement applies to all fenestration while the SHGC only applies to the glazed partion.

ENERGY STAR MF Reference
ERI 2009 |ECC Table 402.1.1 2000 [ECC Table 502.3 Deslgn — for Class AW
TASHRAE | 2000 [ECC Table 40241 | . 2009 [ECC Table 502,3 -~ | 2009 IECC Table §02.3 "
ENERGY STAR MF Reference ENERGY STAR MF Reference ENERGY STAR MF Reference
Prescriptive Design Design ~ for Class AW Design - for Class AW

* Classified as "Class AV under the North American Fenestration Standard (AAMA / WDMA / CSA 101 /1.8.2 f Ad40),
t Opaque doors in common spaces in CZ1-6 shall not exceed U-0.70, and in CZ 7-8, shall not exceed U-0.5.

The following exemptions apply:
I An area-weighlad average of fenesiration products shall be pemitted fo safisfy the U-factor requirements;
i Anarea-welghled average of fenestration praducts = §0% glazed shall be permitted to satisfy the SHGC requirements; and

fl. 5% of all combined fenestration area {glazed and opaque) shall be exempt from the U-factor and SHGC requirements, and shall be
sxcluded from area-weighled averages calculated using i) and ii), above.

In PHIUS+ or PHI certified buildings, where Wriple-glazed window assemblies with thermal breaks / spacers between the panes are used,
such windows meet the intent of ltems 2.1 and 2.2 and shall be excluded when assessing compliance of a} through d), above.

Where the term ‘ceiling' is used, the component insulaltion levels for “raofs” shall be used and does nol apply to adiabatic cellings, such as
the insulated or uninsulated celling between two dwelling unils in a multistory bullding.

ltems 3.1 and 3.2 are also applicable lo walls that are adjacent to other bulldings or adjacent to unconditioned spaces within the bullding.
Where the wall assembly Includes continuous insulation that Is interrupted by fasteners or service openings, an assembly U-factor must ba
calculated. For the interrupted portions, the confinuous insulation cannot contribule to the assembly U-factor and an overall U-factor shall ba
caloulated based an an area welghted ratio, Thermally broken shelf-angles are exempt from de-rating.

Specified levels shall meet or exceed lhe component Insulation levels in 2609 [EGC Table 502.2(1) or the table specified In the ENERGY
STAR Mullifamily Reference Design. The following exceptions apply:

a. For ceilings with altic spaces, R-30 shall satisfy the requirement for R-38 and R-38 shall satisfy the requirement for R-48 wheravar
the full height of uncompressed insulation al ihe lower R-value extends over the wall top plate al the eaves, This exemplion shall not
apply if the alternative caleulations in d) are used;

b, For ceilings withoul altic spaces, lhat are not roofs with insulation above deck, R-30 shall satisfy the requirement for any required
value above R-30 if the deslgn of the roof / celling assembly does nol provide sufficlent space for the required insulation value. This
exemplion shall be limited to 20% of the total insulated celling area. This exernplion shall not apply If the allernative calculations In d)
are used,

¢.  Common spaces following the ENERGY STAR Mullifamily Reference Design should use the "All Other" column and also use the row
of the table that best corresponds to the common space fealures. Unlike Prescriplive Path dwelling units, the common spaces do not
need to follow the row corresponding to a wood-framed bullding.

d.  An alternative equivalent U-faclor or tolal UA calculation may also be used lo demansirate compliancs, as follows:
An assembly with a U-factor equal or less than specified In 2008 IECC Tabls 502,1.2 complies.

A lotal bullding thermal envelope UA lhat is less than or equel to the tolal UA resulting from the U-faclors in Table 602.1.2 also
complies. Tha parformance of all components (1., reofs, walls, fleors, slabs-on-grade, and feneslralion) can be traded off using the
UA approach, Note thal ltems 1.5, 1.6, and 3.1 through 3.7 of the Nafional Rater Field Checklist shall be mel regardless of the UA
tradectfs calculatad, The UA caleulation shall ba done using a method conslistent with the ASHRAE Handbook of Fundamentals and
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10.

1.

12.

13,

14
16,

16,

17

National Rater Design Review Checklist Footnotes
ENERGY STAR Multifamily New Construction Version 1 /1.1

shall include the thermal bridging effects of framing malerials. The caloulation for a steel-frame envelope assembly shall use the
ASHRAE zone mathod or a method providing equivalent results, and nol a series-parallel path caleulation method,

Consistent with the 2009 IECC, slab edge insulalion is only required for slab-on-gracie fioors with a fioor surface less than 24 Inches below
grade. Slab-on-grade perimster insulation shall exiend to the tap of the sfab to provide a complete thermal break. If the top edge of the
insulation is Installed between the exterior wall and lhe edgs of the interior slab, it shall be permitted to be cut at a 45-degree angle away
from the exterior wall. Allernalively, the thermal break is permilted lo be created using = R-3 rigid Insulalion on tep of an existing slab (e.g.,
in & bullding undergoing a gui rehabilitation). in such cases, up to 10% of the slab surface is permitted to not be Insulated (e.g., for sleepers,
for sill plates). Insulation installed on top of slab shall be covered by a durable floor surface (e.g., hardwood, lile, carpel).

Where an Insulated wall separates a garage, patio, porch, or other unconditioned space from the condilloned space of the building, slah
perimeater Insulation shall also be installed at this interface to provide a thermal break between the conditioned and unconditioned slab, If the
slab Is In contact with the ground at that interface. Where specific detalls cannol meat this requirement, partners shall provide the detall lo
EPA o requesl an exemption prior to the building's certification. EPA will compile exempted detalls and work wilh industry to develop feasible
details for use in future ravisions to the pragram, A list of currently exempted detalls is avallable al: energystar.gov/slabedge.

The Rater shall collect one National HVAC Design Report per building / project, Regardless of whether he “unit-speclfic design®, "group
design”, or "worst-case design” box has been checked In ltem 3.2 of the National HVAC Design Repor, the system design as documented
on the National HVAC Deslgn Report must fall within the tolerances in ltem 4.2 for the unit to be certified, The Rater is only responsible for
verifying thal the designer has not left any ltems blank on the Natlonal HVAC Deslgn Report and for varifying the discrete objective
paramelers in Item 4.2 of this Chacklist, not for verifying the accuracy of every Input on the Natlonal HVAC Design Report.

Raters may use lhis table to determine the maximum ventilation rale allowed,

o
<500 45 57

5014000, | 676 | 795 .| 90 | 402 |- 1428
Cq0014500 | 0 | 102 | 1126 | 1245 | 185
45012000 | 1126 | 1245 | 436 | 447 | 1675
i B B i
25013000 | 157.65 | 1696 | 180 | 12 | 2025
30013500 | 180 | 1e2 | 2025 | 2145 | 225
35014000 | 2025 | 2145 225 ‘237 | 2475 -
40014500 | 226 | 207 | 2475 | 2695 | 270
45016000 | 2475 | 2505 | 270 | 282 | 2025 -

Vislt enaraystar.govihvacdesignlemps for the maximum cooling season design temperature and minimumn healing season design
lemperalure permilled and the process for a designer to obtain an allowance from EPA. The same design report I permitted to be used in
other counties, as long as_the design temperalure limits in those other countles meet or exceed the cooling and heating season lemperature
linits for the county selected, For example, if Fauguier Counly, VA, is used for the load calculations, with a 1% cooling temperature limit of
93 °F, then the same report could be used in Fairfax Gounty (which has a higher limit of 94 °F) but not in Arfinglon Counly (which has a lower
limit of 92 °F).

To determine the number of accupants among all HVAC systems in the dwelling unit, caloulate the number of bedrooms, as defined below,
and add one. The number of cccupants used in loads must ba within + 2 of the dwelling unit lo be cerlified.

A bedroom Is defined by ANSI / RESNET /1CC Standard 301-2014 as a room or space 70 3q. L. or grealer size, with egress window and
closet, used or Intended to be used for sleeping. A “den”, “library”, or *heme office” with a closet, egress window, and 70 sq. fl. or greater
slze or ofher similar rooms shall count as a bedroom, bul living rooms and foyers shall nat,

An egress window, as defined in 2009 IRC Section R310, shall refer {o any operable window that provides for 2 means of escape and access
for rescue in the evenl of an emergency. The agress window definition has been summarized for convenience, The egress window shall:

« hava a slll height of not more than 44 Inches above {he floor; AND

+  have a minimum net clear opening of 5,7 sq. ft.; AND

s have a minimum net clear opaning height of 24 in.; AND

+ have a minimum net clear opening width of 20 in,; AND

+  be oparational from the inside of the room without the use of keys, toals or special knowledge,

"Predominant’ Is defined as the SHGC value used in the greatest amount of window area in the dwelling unit.

Orfentation represents the dirsction that the frant door of the dwelling unit is facing. The designer ls only required to document the loads for
the orlentation(s) that the dwelling unit might be buill in. For example, if a unit plan will only be bullt In a speciiic arientation {e.g., facihg
South), then the designer only needs to document the loads for this one orlentation.

In Climale Zones 1 through 3, a continuaus stucco cladding system sealed to windows and doors is permitted to be used in fleu of seallng
rough openings with caulk or foam.

Examples of durable covers include, but are not limited 1o, pre-fabricated covers with Integral Insulation, rigid foam adhered to cover with
adheskve, or ball insulation mechanically fastaned to the cover {&.g., using bolls, melal wire, or matal slrapping).
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18, Exisling sill plates {e.g., in a building undergaing a gut rehabililation) on the interlor side of structural masenry or monalithle walls may not

19,

20.

21,

22,

be able fo complete this [tem, In addilion, other existing sill plates resting alop concrete or masonry and adjacent to conditioned space can
In lieu of using a gasket, be sealed with caulk, foam, or equivalent material at both the interior seam between the slll plate and the sublloor
and the seam batween the tap of the sill plate and the sheathing.

In Climale Zones 1 through 3, a continuous stucco cladding system adjacent to sill and bottom plates s an alternate option of sealing plates
to foundation or sub-floor with caulk, foam, or equivalent material,

Recommended alr leakage paths lo be sealed include, bul are not limiled to the following:
a,  Plumbing penetrations, including those from waler piping, drain waste and vent piping, HVAC piping, and gas line piping.

b. Eleclrical penelrations, including those for receptacle oullets, lighting autlets / fixtures, communications wiring, thermostats, and smoke
alarms.

¢. HVAC penstrations, Including those for fans and for exhausl, supply, lransfer, and return air ducts.

d. Envelope penetrations, including at the Intersection of baseboard trim and floor, al the inlerseclion of walls and cellings, around wintow
trim and dwelling unit doors, including the daor latch hole,

Window-1o-Wall ratio Is laken as the sum of all window area divided by the total exterior above-grade wall area. All dacoralive glass and
skyllight window area conlribute to the lolal window area lo above-grade wall rafio (MWR), Spandrel sections of curlain wall systems
conlribute to the above-grade wall area.

Functional Testing Agenls must ba a Certifiad Gommissioning Professlonal (CCP), a Cerlified Bullding Commissioning Professlonal (CBCP),
a Building Commissioning Professional (BCxP, formerly the Commissioning Process Management Professional (CPMPF)), a NEBB Cerlified
Technician {BSC GxCT) or Certified Professional (BSC CP or CxFPP), a represantalive of the Original Equipment Manufaclurer (OEM), or a
contractor credantialed by an HVAC Quality Installation Tralning and Oversight Organization (H-QUITQ), if not completing Seclions & and
higher, Functional Testing Agents may not be the installing coniractor unless they are a credentlaled contractor. An explanation of the
credentialing process and links to H-QUITOs, which malntain lists of credentlaled contractors, can be found at
enerqystar.govicredentialedhvac, A directory of other FT Agents can be found al energystar.govimfdireciory.
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National Rater Field Checklist '
ENERGY STAR Multifamily New Construction Version 1/ 1.1

Project Name: Number of Units; Permil Date;
Project Address: City; State:

Must | Builder |

Thermal Enclosur Sy-é:tﬂm |correct] verifisu®:

1, High-PeHormance Fenestration & Insulatlo

1.1 Fenestration meets or exceeds specificalion in llems 2.1 and 2.2 of the Nall Raier Design Reuiew Checklist O ] u] -
1.2 Insulalion meels or exceeds specificalion in llems 3,1 and 3.2 of the Natl Rater Deslan Review Checklisl O ] | -
1.3 All Insutation achleves Grade | install. per ANSI / RESNET 7 ICC 3td. 301, Alternalives In Foolnole 6. 62 ] [m] O -
1.4 Prescripliva Path: Window-to-wall ralio < 30% ® O u} O ]
1.5 Healed plenums in uncondiiioned space or amblent conditions must meet the following requirements: °

1,6,1 Sides of plenum are an alr barrder and insulated to = R-3¢l in CZ 1-4; 2 R-G¢l in CZ 5-6; = R-7.5¢l In O n ri o

CZ7; 2 R-9.5¢l in CZ 8, AND;
1.5.2 Insulation at lop of plenum masls or exceeds he R-value for mass floors from the "All Other” column i M

of Table 502.2(1) of 2009 IECC, AND;
1.5.3 Boltom of plenum must have at least R+13 insulation ' n O | [
1.6 Garages wilh space healing must mest the following requirements: L
1,6.1 Insulation on above grade walls and walls on the first story below grade 2 R-icl in GZ 5-6; 2 R-7.5¢

In ©Z 7, 2 R-9.5¢i in CZ 8, AND; A ':' 2 B
1.6.2 Garage ceiling insulation meels or exceeds the R-value for mass floors from the “All Othar” column o .| L o
ef Tabla 002 2(1) nl 2009 IEGC

2"Fu'll Aj
CEllli

2.1 Droppad ce llngs iscfﬁts below uncondittonad allics chase / d&ad Bpacs. nd all other cellmgs | EI ] | [
Walls: At exlerior veriical Stirface of wall Insulation in all climale Zones; also at interior vertical surface of wall Insulation in Climate Zones 4-8 %
12.2 Walls behind showers, lubs, stalrcases, and fireplaces ] ] 0 O
2.3 Archilectural bump»nuts daad spaca and a[l ulher exlerlar wa[IB =} ] O
Floors'Alexierior - e L =

2.4 Fiocrs aboue garages. floors ahnve uncond:tioned basements or crawlspaces. and cantilevered floors O
2.5 All ather floors adjeining unconditioned space (.g., fim ! band joists at exterior wall or at porch roof) m
3, Reduced Thermal Bridging - : :
3,1 For Insulated ceilings with attlc space above (i.e., non-cathadralized), Grade | insulation extends to the

inslde face of the exterior wall below and is 2 R- 21 INCZ1-5;2R-30in CZ6-8 17 i = H =
3.2 For Insulated ceilings with altic space abave, allic access panels and drop-down stairs insulated 2 R-10 or] O o 7l I
equipped with durable = R-10 cover '
3.3 Insulation beneath attic platfonms (e.q., HVAG plalforms, walkways) 2 R-21 in GZ 1-6; 2 R-30 In CZ 6-8 ] o D ]
3.4 For slabs on grade In CZ 4-8, 100% of slab edge insulated to & R-5 at the depth specified by Table O o I o
502.2(1) of the 2009 IEGC and aligned with the thermal boundary of the walls 1920
1.5 For elevated concrets slabs in CZ 4-8 (I,e,, podiums and projected balconies, but not intermediale slab
floor edges) 100% of the slab edge insulaled to 2 R-5. For podiums, insulation must be installed for the (] | O a

full helght of the padium wall. Alternalives in Footnote 21 2!

3.6 For elevated concrete slabs in CZ 4-8 (1,e., padiums, but not Intermediate fioor slabs), floor insulation
meets the U-factor specified in Table 502, 1 2 of the 2009 IECC for Group R when dwelling units are m| O m) O
above the slab, and for ‘All Other’ when comimen space Is above the slab??
3.7 Al above-grade walls and rim / band jolsts separating condltioned from unconditioned space, one of the following options used: s
3.,7.1 Continuous rigld insulation, Insulated siding, or combination of the two Is:

SR-3in CZ 1-4; 2 R-5in CZ 5-8 #.26.26.27 OR: 2 2 o |4

3,7.2 Slructural Insulated Panels OR; Insulated Concrete Forms OR; Double-wall framing OR; .28 (| O ] a
3,7.3 Oplion for CZ 1-3 OR buildings < 3 storles: 'advanced framing’ delails including all of the ltems below: 2

3.7.3a Corners Insulated 2 R-6 fo edge *°, AND; o ] [m] o

3.7.3b Headers above windows & doors insulated 2 R-3 for 2x4 framing or equivalent cavity width, and
= R-6 for all other assemblies {e.g., with 2x6 framing) ', AND,

3.7.3c Interior / exterlor wall intersections insulaled lo same R-value as rest of exterior wall 32 m| | m} m]

]

a
O
o
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. Alr Sealing (Unloss.
lvalent material)

- Rater| |
Verified *

4.1 Ducls, flues, shafts, plumbing, plping, wiring, exhaust fans, & other penetrations to unconditioned spaca

sealed, with blocking / flashing as needed & W

4.2 Recessed lighting fixlures adjacent to unconditioned space ICAT labeled and gasketed. Also, if in o o 1
insulated ceillng without atlic abave, exterior surface of fixiure Insulated to = R-10 In CZ 4-8

4.3 Conlinuous top plate or blocking is al top of walls adjolning unconditioned space including at balloon- O o o
framed parapels, and sealed

4.4 Drywall sealed to top plale at all unconditioned atlic / wall inlerfaces using caulk, foam, drywall adhesive
{but not otHer construction adhesives), or equivalent material. Either apply sealant directly hetween a (=] ]
drywall and lop plate or to the seam between the two from the allic above

4.5 Rough opening around windows & exterior doors sealed ** [u] o

4.6 Assemblies that separale attached garages from occuplable space sealed and, also, an air barrier o - -
Installed, sealed, and aligned wilh these assemblias

4.7 Doors adjacent to uncondilioned space (e.g., altics, garages, basemants) or ambient conditions made 4 o o
substantially air-light with doorsweep and weathersiripping or equivalent gasket

4.8 Allic access panels, roof halches and drop-down stalrs are gasketed (l.e., not caulked) or equipped with o o O
durable covers ihat are gaskeled '

The Tollowing ltems must be additionally verified In dwelling units, to reduce air leakage between conditioned spaces.

4.9 Doors serving as a unit enirance from a corridor/slairwell made substantially alr-tight with doorsweep and

5. Heating 8 Cooling Equipment

ot °| Verified !

wealhersiripping or equivalent gaskel &l H -
4,10 Rater-measured compartmentafizatlon Is no grealer than 0.30 CFM50 per square feet of dwelling unit O o o
enclosure area, following procedures in ANSI/ RESNET / ICC Std. 380
4.10.1 For dwelling units with forced air distribution systems without ducted returns and located in a closet
adjacent lo uncondilioned space, the Raier-measured pressure difference between the space containing a o 0
the air handler and the conditioned space during the comparimentalization lest is no greater than & Pa 4

5.1 HVAC manufaclurer & model number on Installed equipment matches either of the following (check box): 4

o a

FT Agent Company Name(s):

[ National HVAC Deslgn Report [1 Written approval received from designer
5.2 Prescriptive Path: Heating and cooling equipment serving dwelling units and common spaces meet the effictency o o]
levels specified in the Exhibil X. Elactrle reslstance healing Is not installed in dwelling units
5.3 ERI Path; Heatlng and cooling equipment serving common spaces, bul not serving dwelling units, meet the . A .
efficlency levels specified In the Exhibit X. See Exhibil X for restrictions on eleclric resistance healing
5.4 External slatic pressure measured by Rater at contractor-provided test locations and documented below: o a -
Return-Side External Stalic Pressure: WG Supply-8ide External Stalic Pressure: WG
5 5 National HVAC Funclional Testing Checklisi(s) coliected prior fo certification, with all HYAG systems In the building
/ project fully documented. Exceplion: Where credentlaled HVAC Contraclor(s) are completing the National HYAC | o
Functional Testing Checklist, the checklist is not required to be collactad **
5.6 Raler has verified that Funclional Testing Ageni(s) ("FT Agent(s)") hold credentials required to complete the
Mational HYAC Funglional Testing Checklist, and are listed on the appropriate online directory % B -
Credential:

Revised 10/15/2018
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National Rater Field Checklist '
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Equipment Conlrols Cﬂll":itnl

LP
Verkiled 3

Rater

1
Verifiad 4 | N4

5.7 All heating and cooling syslems serving a dwelling unit have thermostalic conlrols wilhi_n the dwelling unit
which are not located on exlerior wails

O

0 (]

5.7.1 Prescriplive Path: Dwelling unit lharmostats are programimable

Cl

(] ]

5.8 Slalr and elevator shaft venls eguipped with motorized dampers that are capable of belng aulomalically
closed during normal building operation and are Interlacked to open as required by fire and smoke
deleclion systems, Dampers are verified fo be closed al the lime of inspeclion

5.9 Freeze protection systems, such as heat tracing of piping and heat exchangers, including self-regulating
heat tracing, and garage / plenum healers Include automatic controls that are verified to shut off the
systems when pipe wall or garage / plenum temperalures are above 40°F

5.9.1 Where heat tracing Is specified for freeze-protection, controls must be based on pipe wall
temperature and a minimum of R-3 pipe insulation is also regulred

5,10 Snow- and ice-melting systems Include automalic controls that are verified Lo shut off the systems when
tha pavemeni temperalura is above 50°F and no pragipitation is falling, and an aulomatic or manual
control is installed that is verified to shut off system when the outdoor temperalure is above 40°F, so that
the potential for snow or ice aceumulation is negligible .

Hydranic Distribution

5.11 For hydronic distribution systems, all terminal heating and cooling distribution equipment are separated
from the riser or distribulion foop by a control valve or terminal distribulion pump, so that healed or
coolad fuid Is not delivered to the dweliing unit distribution equipment when there is no call from the
thermostat

5.42 Termina! units in hydronic distribution systems are equipped wilh pressure independent halancing valves
or pressure independent control valves

5.13 Piping of a healing or cooling system Is Insulaled In accordance with ltem 4.40 on the National HVAGC
Deslgn Report, including where passing through planks or any other penetrations

5.14 For circulating pumps serving hydrenle heating or cooling systems with three-phase motors, 1 horse-
power or larger, motors meel or exceed efficlency standards for NEMA Premium™ motars. If & horse-

jm|

powar or larger, also specified with varlable frequency drives

Applies fo Heating, Cooling, Ventilati
Unless Noled in.Foolnole

‘Exhaust, & Pressuie Balancing Ducts,

6.1 Ductwork installed without kinks, sharp bends, compressions, or excessive colled flexible ductwork A

6.2 Bedroams with a design supply airflow = 1560 CFM (per Item 6,2 on the National HVAC Design Report) pressure-
balanced (e.g., using (ransfer grillas, jump ducts, dedicated return ducts, undercut doors) to achieve a Raler-

exhaust fan flow al final (e.g., Inclusive of all dustwork between the fan and the grilles) AT

measured pressure differentlal = -5 Pa and = +5 Pa with respect to the main body of the dwelling unit whan all air = g o
handlers are operating. See Foolnote 41 for.lest conliguration #'
6.3 All supply and relurn ducls in unconditioned space, Including connections to trunk ducts, are insulated o = R-6" (] O o
6.3.1 Prescriptive Path; Dwelling unit ductwork meels (he location and Insulalion requirements specified In tha o A o
ENERGY STAR Multifamily Reference Design
6.4 Rater-measured lotal duct lsakage in dwelling unils meets one of the following two options: 3
6.4.1 Rough-in: Tested per allowances below, with air handler & all ducts, building cavilies used as ducls, & duct
bools installed. In addition, gll duct boots sealed lo finished surface, Rater-verified at final *
No ducled returns *: The grealer of < 3 CFM25 per 100 sq. fl. of CFA or < 30 CFM. Addilionally, the Rater-
measured pressure difference between the space containing (he air handler and the conditioned space, with m] =] a
the air handler running at high speed, is < 5 Pa. For systems > 1 ton, Increase by 1 Pa per half ton
One or lwo ducted raturns *: The greater of < 4 GFM25 per 100 s¢. ft, of CFA or <40 GFM
Three or more ducted relurns *: The greater of <6 CFM25 per 100 sq, fl, of GFA or < 60 CFM
8.4.2 Final: Tested per allowances below, with the air handler & all ducls, bullding cavilies used as ducts, duct
bools, & regisler grilles atop Iha finished surface (e.g., drywall, floor) installed 45
No ducted returns **: The greater of <6 GFM25 per 100 sq. ft, of CFA or < 60 CFM. Addilionally, the Rater-
measured pressure difference between the space cenlaining the air handler and the condilloned space, with ] ] ]
the alr handler running at high speed, is £ 5 Pa, For systems > 1 lon, Increase by 1 Pa per half fon
One or two ducled relurns *: The greater of s 8 GFM25 per 100 sq. ft. of CFA or = 80 CFM
Thres of more ducted returns *: The greater of < 12 CFM25 per 100 sq. ft. of CFA or <120 CFM ]
6.5 Townhouses only: Rater-measured duct leakage 1o outdoors the greater of <4 CFM25 par 100 sq. fl, of GFA cr = U 0 o
40 CFM25 43, 46
6.6 Gommon Space: Supply, return, and exthaust ductwork and all plenums are sealed at all transverse joints, O O o
longiludinal seams, and duct wall penetrations with mastic or maslic tape
6.7 Genlral exhaust systems that serve'four or more dwelling unlts tested for duct leakage, where the laakage at
rough-in {e.g., Including trunks, branches, and fake-cffs) does not exceed 25% of exhaust fan flow or 30% of O r m|

Revised 10/16/2018
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7, Dwelling-Unit & Common Space Mechanical Ventilation Systeit ] ] e
*“{National HYAC Design Repori |tem # indicaled In parenthesis) -+ R i) Correct f Verifled 4
7.1 Ventllation manufacturer & model number on Installed equipment maichaes eilher of the following (check box): 3 o o .
1 National HYAC Design Report [1 Wirilten approval received from designer
7.2 Rater-measured venllation rale Is within elther + 15 CFM or £15% of dwelling unit design values (2.7) *° O O -
7.3 Measured ventilation rate is within either & 15 CFM or +15% of common space design values (2.9) *° O =) -
7.4 No outdoor air intakes connected 1o return slde of (he dwelling unil HVAC systam, unless conlrols are Installed to
operate intermittently & aulomallcally based on a limer and to reslrict intake when notin use {e.g,, molorized o O -
damper)
7.5 If localed in the dwelling unit, system fan rated < 3 sones if intermittent, £ 2 sones If confinuous, or exempted = ja| = -
7.6 If syslem ulliizes the dwelling unit HVAC fan, then the specified fan type Is ECM /1CM (4.12), or the controls will O 0
reduce the standalone ventilation run-lime by accounting for hours when the HVAC system is healing or cooling
7.7 In-unit bathraom fans or in-line fans are ENERGY STAR certified if used as part of the dwelling-unit mechanical O o o
ventilation system *'
7.8 If central exhausl fans, < 1 HP, are specified as part of (he dwelling-uhit mechanical ventilalion system, then they o n O
are direct-drive, ECM, with variable speed conlrollers. If > 1 HP, thay are specified with NEMA™ Premium Motors
7.8 Alrinlet locatlons (Complste if ventilalion alr inlat localions were specified (2,22, 2.23); : B 0
otherwise check "N/A"); 5% 5
7.9.1 Inlet(s) pull ventilation air direclly from outdoors and not fraim atlic, crawlspace, garage, or adjacent dwelling o =] 2
unit
7.9.2 Inlet(s) are = 2 {1, above grade or roof deck; 2 10 ft. of strelched-string distance from known contamination
sources (e.g., slack, venl, exhaust, vehicles) not exiling the roof, and 2 3 ft, distance from dryer exhausts and O {m] B
sources exiting the roof

and meels one of the following Rater-measured alrflow and manufacturer-raled sound level slandards; 45

Dwelling Unit Mechanlcal exhaust - In each dwelling unit kitchen and bathroom, a system Is installed that exhausts direclly to the outdoors

9, Flltration

Location Continuous Rate Intermittent Rate % et e | was
Alrflow 25 ACH, = 100 CFM and, If not integrated with rangs, also

8.1 Kitchen based on kitchen volume %57 = 5 ACH based on kitchen volume 565,58 n o -
Sound Recommended: 5 1 sone Recommended: = 3 sones
Ajrflow 2 20 CFM = 50 CFM

el Sound Required; s 2 scnes Recommended. s 3 sones - & i

Common Space ? Mechanical Exhaust

8.3 Measured ventilation rate is within eilher + 15 CFM or +15% of design values (2c) ® O 8] R

8.4 Parking garage exhaust ventitation system is equipped with controls that sense CO and NO2 ) ] |

9.1 At laast one MERV 6 or higher filter inslalied in each dwelling unit ducted mechanical system serving an individual

dwelling unlt in a locallon thal facilitates access and regular service by the accupant or building owner 5 2 H bl

9.1.1 Filter access panel Includes gasket or comparable sealing mechanism and fits snugly against the exposed o o a
adge of filter when closed lo prevenl bypass

9,1.2 All return air and mechanically supplied outdoor air passes through filter _prior to conditioning [} = u|

10. Combustion Appliances = ,

10.1 Furnaces, boilers, and waler heaters Iocated within the building's pressure boundary are mechanically drafted or
direct-vanted, If mechanically drafted, the minimum volume of combustion alr required for safe operalion by the

requirements must be met ®

manufacturer and/or code shall be met or exceeded and make-up alr sources must be mechanically closed when R = =
the combustion appliance Is not in operaiion, Altematives In Footnote 63 8625
10.2 Fireplaces located within the bullding's pressurs boundary are direct-vented * %2 o ] u]
10.3 No unvented combustion appllances other than cooking ranges or ovens are located inslde the bullding's
pressure boundary. For cacking ranges and ovens, local mechanical exhaust per Checklist ltem 8.1 o =] u}
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Mast | LR Rata
Variflod ¥| Ve

d4

ritie

11, Domestic Hot Water.
11.1 Prescriptive Palh: Hot water equipment raled In EF or UEF meet the efficlency levels specified in the

ENERGY STAR Mullifamily Reference Design. Boilers providing hot water are 285% EL 4 = - = H
11,2 ERI: Hol water equipment rated In EF or UEF serving common spacas but nol dwelling units nor shared
laundry meet the efficiency levels specified in the ENERGY STAR Multifamlly Reference Design. Boilers g . ] O

praviding hot water are >86% E(%

11.3 For In-unit storage water healers, AHRI Certificale confirms the presence of a heat lrap ] O

11.4 DHW piping Is Insulated with a minimum of R-3 ¢ = =] =] -

11.5 Ralermesasured dellvery temperatures at faucels and showerheads do nol exceed 126°F % ] O

12.1 Commeon Space ? Lighting Conlrols:
12.1.1 ERI and Prescripliva Path: All common spaces ? (including parking garages), excepl the building

lobby and where automatic shuloff would endanger the safety of occupants, have occupancy sensors u 8] =) a
or automatic bi-level lighting controls Installed and operation has heen verified

12.1.2 ASHRAE path only: All common spaces ? (including parking garages), except the huilding lobby,
corridors, and stainvells and where automatic shutoff would endanger the safety of occupants, have Q [m] jm] =
ocgupancy sensors or automatic bi-level lighting controls installed and operation has heen verified

12.2 Gommon Space 2 Lighting Power Denslly Maximum {except parking garages). &

12.2,1 ERI and Prescriplive Path; Total specified lighting power for the combined common spaces 2 must
not excead ASHRAE 980.1-2067 allowances fer those combined spaces, using the Spaca-by-Space or m] ] m| |
Buliding Area Method, See Foolnate 68 for allowances *

12.2.2 ASHRAE path only: Tolal speclfied lighting pawer for the combined comman spaces * musi not

excead ASHRAE 90,1-2007 allowances for those combined spaces, using Lhe Space-by-Space or 0 o O ]
Bullding Area Melhad, by mora than 20%. See Foolnote 68 for allowances 5
12.3 Parking garages: Lighting power density does not exceed 0.24 Vi [m} £ ] O
12.4 Extarior lighting controls: Flxtures, Including parking lot fixtures, must include automatic switching on
iimers or photocell controls except fixtures intended for 24-hour operation, required for security, or I a O i
located on dwelling unit balconies
12,5 ERI Palh: All exterlor and common space lighting fixiures meet the efflclency requirements in the O y o I
ENERGY STAR Mullifamily Refersnce Desian, excepl fixtures located oh dwelling unit balconles 8.7
12.6 Prescriptive Path; All lighting fixtures (i.e., dwelling units, commen spaces, and exterior) meet the 0 ) 1 o
efficiency requirements in the ENERGY STAR Mullifamlly Reference Design 570 :
12,7 Prescriplive Path: Dwelling unit overali in-unit lighting power density < 0,75 W/, When calculating o § = [
overall lighling power dansity, use 1.1 Wift? where lighting is not installed ¥

13, Appl ng Fans, and Plumbing Fixtures

13.1 Prescriptive Palh: Specified appliances, celling fans, and plumbing fixtures in dwelling unils and common spaces - ) U
meet the eriteria in the ENERGY STAR Mullifamily Reference Design ' :

13.2 ERI Palh: Specified appllances, ceiling fans, and plumbing fixtures in common spaces, and not included In the u] O L
ERI model, meet the crlteria in the ENERGY STAR Multifamily Reference Design !

13.3 Prescriplive Path: Shower compariments with multiple fixures cannot he aperated simultaneously OR the
average flow rate per shower compariment must not exceed 1.75 gallons per minute, as rated al 80 psl

14. Whole Bullding Energy Consumption Data Acqulsltion Strategy - D TP R
14.1 For bulldings 50,000 fiZ and larger, a stralegy that enables the colleclion of monthly or annual building-level

energy consumption data (electricity, natural gas, chilled waler, steam, fuel oll, propane, etc.) has been confirmed ® o = A
Raler Name: Rater Pre-Drywall Inspection Date(s): Raler Initials:
Rater Company Name:
Rater Name: Raler Final Inspection Date(s): Raler Inltials:

Raler Company Name:

Builder/Developar Employee: Bullder Inspsclion Date(s); Builder Initials:

Builder/Developer Name:

Licensed Professipnal: LP Inspection Date(s): LP Initials:

Revised 10/115/2018 Page 5 of 11
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Footnotes:

1.

10

1.

12,

13.

14,

185,

18.

17.

This Checklist applies 10 all dwelling units, sleeping unils, mast common spaces ? on the properly, and parking lots. This Checklist does not
apply to commerclal or relall spaces. This Checklist does not apply to common spaces 2 {hal are located in bulldings on the property without
any dwalling or sleeping unils, The term 'sleaping unit’ refers fo a room or space in which paaple sleep, which can also Include permanent
provisions for living, ealing, and elther sanitation or kitchan facllities but not both, Where the term ‘dwelling unit' is used in this Checklist, the
requirement is also required of 'sleeping' unils, The term ‘building' refers lo a struclura utilized or intended for supporting or sheltering
accupancy for a residential purpose; a structure with no dwelling or sleeping units conneciad to a structure with dwelling or sieeping units by
lags than 10% of its exterior wall area Is not to be included in the ‘bullding’.

The lerm ‘common space’ 1afers lo any spaces on the propertly thal serve a function in suppart of the residential part of the building that is
nol part of a dwelling or sleeping unit. This includes spaces used by residents, such as corrdors, stairs, lobblas, laundry rooms, exercise
rooms, residential recrealion rooms, or parking garages used exclusively by residents, building staff, and thelr guests, This also Includes
offices used by building management, administration or malntenance and all speclal use areas locatad on Ihe property 1o serve and support
the residents such as day-care facllilias, gyms, dining halls, efc.

Al the discretion of the Rater, the builder or developer may verify up to eighl ltems in Sections 1-4 of this Checklist. For the purpose of this
Checklisl, "Bullder” represents either the bullder or the developer. When exercised, the builder's rasponsibilily wili be formally acknowledged
by the bullder, or their designated agent, signing off on the checklist for the ltern(s) that they verified. However, If a quality assurance raview
indicales that llems have not been successfully compleied, the Rater will be responsible for facllitaling corrective action,

The term ‘Rater’ refers to the person completing the third-party inspeclions required for certification, This person shall: a) be a Cerlified
Raler, Approved Inspector, or an equivalent designation as determined by a "Mullifamily Oversight Organization” and, b) have allended and
successfully compleled an EPA-recagnized training class, See energystar.govimitraining,

The column tiled “N/A," which denotes Items Ihat are “not applicable," should be used when the checklist ltem is not present In tha project
or conflicts with local requirements.

Two alternatives ate provided: a) Grade |1 cavity Insulation Is permitied to be used for assemblies that contaln a layer of continuous, air
impermeabls insulation 2 R-3 In Climate Zones 1 lo 4, 2 R-6 In Climate Zones & to 8; b) Grade |f batls are pemmitted to be used In floors If
they fill the full width and depth of the floor cavily, even when compression accurs due lo excess insutation, as long as the R-value of the
batts has been appropriately assessed based on manufaciurer guldance and the anly defect preventing the insulation from achleving Grade
| is the compression caused by the excess Insulation.

Ensure compliance with this requirement using the version of ANS| / RESNET / ICC Std. 301 utilized by RESNET for HERS ralings.

Window-lo-Wall ratio is taken as the sum of alt window area divided by the total exterior above-grade wall area. All decorative glass and
skylight window area contribute lo the total window area to above-grade wall ratlo (WWR). Spandrel sections of curtain wall syslems
contribule to the above-grade wall area.

Compliance with Items 1.5 and 1.6 s not required for ASHRAE prolects, but the anergy used by the healing systams must be modeled
following the requirements In the Simulation Guidelines, avallable at energystar.govimfauidance,

The boltom of the plenum is permitted to be suspended celling tiles or other fon-air barrier matertal, If fiberglass Insulation is stalled, 1t
musf be papsr-faced.

For purposes of this Checklist, an alr barrler is defined as any durable solld materlal that blocks alr flow between conditionad space and
unconditioned space, Including necessary sealing to block excessive air flow af edges and seams and adequate support fo resist positive
and negatlve pressures without displacement or damage. EPA recommends, but does not require, rigid air barriars,

Open-call or closed-cell foam shall have a finished thickness = 8.5 in. or 1.5 In., respectively, to qualify as an air barrier unless the
manufacturer indicates otherwise.

If flexible air barriers such as house wrap are used, they shali be fully sealed at all seams and edges and supported using fasteners with
caps or heads = 1 In. diameler unless otherwise Indlcaled by the manuiacturer, Flaxible air barrlers shall not be made of kraft paper, paper-
based products, or other malerials lhal are easily torn. if polyethylene s used, its thickness shall be = 6 mil.

All insulaled celling surfaces, regardless of slope (e.g., cathedral cellings, tray ceilings, conditioned attic roof decks, flat ceilings, sloped
ceilings), must meet the requiremenis for cellings, unless the celling is adiabatic.

All insulaled vertical surfaces are considered walls {e.g., above and below grade exterior walls, knee walls) and must meet the air barrler
requirements for walls, The following exceptions apply: air barriers recommanded, but nol raquired, in adiabatic walls; and, in Climale Zones
4 through 8, an air barrler al the interlor vertlcal surface of insulation Is recommendad but pot required in basement walls or crawlspace
walls. For the purpose of lhese exceptions, a basemen! or crawlspace is a space for which 2 40% of the lolal gross wall area is below-grade,

EPA highly recommends, but does not require, an air barrder at lhe interlor vertical surface of floor insulation In Climate Zones 4-8.

Examples of supporls necessary for permanent conlact Include staves for ball insulalion or netting for blown-In Insulation. Allernatively,
supports are nol required If balts fill the full depth of the floor cavlly, even when compression occurs due to excess insulailon, as long as the
R-value of the balls has been appropriately assessed based on manufacturer guldance and the only defect prevenling the insulation from
achleving the required Inslallation grade Is the compression caused by the excess insulation.

Alternatively, an alr barrier is permilted to be Installed at the exterlor horlzontal surface of the floor Insulation if the Insulation Is Installed in
contaét with this air barrler, tha extarlor verlical surfaces of the floor cavily are also insulated, and alr barrlers are included at the exterior
vertical surfaces of this insulation.

The minimum designated R-values must be achievad regardless of the trade-offs determined using an equivalent U-factor or UA alternative
calculallon.

Note that If the minlmum deslgnated values are used, then higher insuialion values may be needed elsewhere to meet ltem 1.2, Also, nole
that these requirements can be mel by using any available sirategy, such as a ralsed-heel truss, alternate framing thal provides adequate
space, and / or high-denslly Insulation.

Revised 10/15/2018 Page 6 of 11
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18.

19.

20,

21.

22,

23.

24,

2b,

26.
27.

28.

28,

30.

3t

Examples of durable covers Include, but are nal limited lo, pre-fabricated covers with Integral Insulation, rigid foam adhered to cover with
adheslve, or bail insulation mechanically fastened ta lhe cover (e.g., using bolts, metal wire, or matal strapping. Low-slope roof haleh covers
to be Insulated fo R-5 minlmum,

Conslstent with the 2008 IECC, slab edge Insulation Is only required for slab-on-grade floors with a floor surface less than 24 inches below
grade. Slab-on-grade perimeter insulation shall extend to the top of the slab to provide a complele thermal break. If the top edge of the
insulation is installed between the exterior wall and the edge of the Interior slab, it shall be permilted to be cut at a 45-degree angle away
from the exterior wall. Alternalively, he thermal break Is permilted o be created using 2 R-3 rigld insulation on top of an existing slab (e.q.,
In a building undergoing a gul rehabilitation). In such cases, up to 10% of the slab surface is parmiited fo not be Insulated (e.g., for sleepers,
for sill plates). insuiation installed on top of slab shall be covered by a durable floor surface (e.9,, hardwood, file, carpet).

Where an insulated wall separates a garage, palio, porch, or other unconditioned space from the conditioned space of the building, slab
perimater Insulafion shall alsa be installed at this Interface to provide a thermal break between the condilioned and unconditioned slab, if the
slab Is In contact with the ground at that interface. Where specific detalls cannot meet thls requirement, pariners shall provide the detail to
EPA to request an exemplion prior to the building’s certification. EPA will compile exempted details and work witt induslry to develop feasible
detalls for use In future revisicns to the program. A list of currently exempled detalls Is available at: energysiar.qovislabedge,

For projected balconies, Install a minimum of R-5 slab edge insulation to provide a thermal break between condilioned space and the
uncondilioned projected balcony slab, Alternatively, a UA calculation for the wall assembly thal accounts for this uninsulated projected slab
must be perfonmed lo demonstrate compliance with ltem 1.2, For the purpose of this UA caleulation, the area of the wall that Is uninsulated
due lo the projecled balcony s required to be calculaled as 400% of that actual area. For example, for a projected balcony that is 20 feel
wide, and has a thickness of 1 foot, the area lo be used in the UA calculation is 80 ft* instead of 20 fi2, The dislance the balcony projecls
from the bullding is not used In this calculation,

Whether insulaling from above or balow the slab, thermal breaks must be accounted for when determining compliance with floor U-factors.
Where siruclural columns cause a discontinuily In the installed floor insulation, the UA calculation for the floor assembly must account for
this uninsulated area of the floor, For the purpose of this UA calculation, the area of the floor that Is uninsulated due to the structural colurnns
is required to he calculated as 400% of that actual area. For example, for a 4'x4' column, the area to be used in the UA calculation is 64 {1*
instead of 16 2. Tha heighl of the column Is not used in this calculation, Alternatively, if the structural column is Insulated for a minimum of
4 veriical feat, the modification to the UA calculation is not required, and the U-value of the column insulation shall be assoclated with the
uninsulated area of the floor due o the column,

ltem 3.7 Is applicable to walls that are acjacent lo other buildings or adjacent to unconditioned spaces within the building. Mass walls utilizad
as Ihe thermal mass component of a passive solar design (s.g., a Trombe wall) are exempt from this {tem. To be eligible for this examption,
the passive solar design shall be comprised of the following five components: an aperture or collactor, an absorber, (hermal mass, a
distribution system, and a control system, For more information, see: energy.govisites/prodifiles/quide fo passive solar_home_design.pdf.

Mass walls that are not part of a passive solar design (e.g., CMU black or log home enclosure) shall elther ulllize the strategies oullined in
ltem 3.7 or the pathway in the assembly with the leasl thermal resistance, as determined using a method consistent with the 2013 ASHRAE
Handbook of Fundamentals, shall provide = 50% of the applicable assembly resistance, defined as the reciprocal of the mass wall equivalent
U-factor in the 2009 IECC Table 502.1.2. Documentation identifying lhe pathway wilh the least lhermal resistance and its resistance value
shall e collected by the Rater and any Builder Verified or Rater Verifled box under ltem 3,7 shall be checked.

Up to 10% of the total exterior wall surface area is exempted from lhe reduced (hermal bridging requirements lo accommodale intentional
designed delails {e.g., archllectural details such as thermal fins, wing walls, brick relums, stone window sills, melal panels, or masonry
fireplaces; structural details, such as fasteners (e.g., shelf angles, metal clips, z-girts, brick ties), projected balconles, and service openings
(e.g., PTACs), but not steel columns or wall area occupied by intermediate floors). It shall be apparenl to the Rater that lhe exempled areas
are Intentional designed details or the exempled area shall be documented in a plan provided by the builder, architecl, or engineer, The
entire area of lhe wall area that Is bypassed by the fastener must be used In the calculation. The Rater need not evaluate the necessity of
the designed detall to certify the project,

If usad, insulated siding shall be altached directly over a water-resistive barrier and sheathing. In addition, it shall provide the required R-
value as demonstrated through either testing in accordance with ASTM C 1363 or by atlaining the required R-value al its minimum thickness.
Insulated shealhing rated for water protection can be used as a waler resistan barrier If all seams are {aped and sealed, If non-nsulated
slructural sheathing is used al corners, the advanced framing details listed in Item 3.7.3 shall be met for those wall sections,

Steel framing shall meaet (he reduced thermal bridging requirements by complying with ltem 3.7.1 of the Checklist.

In a building undergoing a gut rehabilitation, continuous Inlerior Insulation may be used in lieu of continuous exlerior rigld Insulation or
Insulated siding.

Double-wall framing Is defined as any framing methad that ensures a continuous layer of insulation covering the studs to at leasl the R-valus
required in ltem 3.7.1 of the Checklist, such as offset double-slud walls, alighed double-stud walls wilh continuous insulation between the
adjacent stud faces, ar single-stud walls with 2x2 or 2x3 cross-framing. In all cases, Insulation shall fill the entire wall cavity from the Interior
to exterior sheathing except at windows, doors and ather penefrations.

Rim/band jolsts are exempt from this requirement. All ‘advanced framing' detalls shall be met except where the builder, architec!, or engineer
provides a framing plan thal encompasses the details in question, indieating that struclural members are required al these locations and
including the rafionale for these members (e.g., full-depth solid framing is required at wall corners or interior / exterior wall interseclions for
shear slrength, a full-depth solid header Is required above a window to fransfer load to Jacks sluds, addilional jack studs are required to
support transferred loads, additional cripple sluds are required lo maintain on-center spacing, or slud spaclng must be reduced to support
multiple storles n a multifamily building). The Rater shall retain a copy of the detall and ratlonale for their records, bul need not evaluate the
ralionale to certify the bullding.

All exterior corers shall be constructed to allow access for the installation of = R-6 insulation that extends lo the exlerior wall sheathing.
Examples of compliance options Include standard-densily Insulation with allarnalive framing technlques, such as using three sluds per
corner, or high-density Insulation (e.g., spray foam) with slandard framing lechniques,

Compliance oplions include continuous rigid insulation shealhing, SIP headers, other prefabricaled insulated headers, single-member or
two-member headers with Insulation ellher In belween or on ohe side, or an equivalent assembly. R-value requirement refers to
manufacturer's nominal insulation value.

Revised 10(6/2018 Page 7 of 11



National Rater Field Checklist Footnotes

ol ENERGY STAR Multifamily New Construction Version 1 /1.1

32,

33,

34,

35,

36.

a7.

38.

39,

40.

41,

42,

43.

44,

45,

46,

47.

Insulalion shall run behind interior / exterior wall interseclions using ladder blocking, full length 2x6 or 1x6 furring behind the first partition
slud, drywall clips, or other equivalent alternative,

In Climate Zones 1 through 3, a continuous stucco cladding system sealed to windows and doors is permilted to be used in lieu of sealing
rough openings with caulk or foam.,

A ‘ducted return' is defined as a continuaus dust made of sheet maelal, ducl board, or flexible duct that connects one er more return grilles lo
the return-side inle! of the alr handler, Any other approach to convey air from return or transfer grilie(s) to the alr handler, such as the use of
bullding cavilies, does not constitute a ‘ducted relurn’, g

This section of the Chacklist is designed to meet the requiremants of ASHRAE 62.1-2010/ 2013, ASHRAE 62.2-2010 / 2013, and ANSI/
ACCA's 5 QI-2015 protocol, thereby improving the performance of HYAC equipment In new multifamlly bulldings when compared to
mullifamlly buildings bullt to minimum code. However, these features alone cannot prevent all ventilation, Indoor air quality, and HVAC
prablems, {e.g., those caused by a lack of maintenance or by occupant behavlor). Therefore, this Checklist Is nol a guarantee of proper
venlilation, indoor air qualily, or HVAC performance.

If instalied equipment does not malch the Nalional HVAC Design Report, then prior ta cerlificalion the Rater shall obiain wrillen approval
from the deslgner (e.g., emall, updated National HYAC Deslgn Repart) confirming that the installed equipment meels the requirements of
the National HVAC Design Report. In cases where the condenser unit is Installed after the time of inspection by Ihe Raler, the HVAC
manufacturer and model numbers on Installed squipment can be documented through the use of photographs provided by the Funclional
Testing Agenl afler Installation is complete,

The Rater shall measure and record lhe external static pressure In the relum-side and supply-side of the system using the contractor-
provided lesl locations. However, at thls lime, the Raler need nol assess whether these values are within a specific range fo certify the
dweliing unil. ’

Funclional Testing Agents must be a Certified Commissioning Professional (CCP), a Cerlified Bullding Commissloning Professlonal (CBGP),
a Building Gommissioning Professional (BCxP, formerly the Commissioning Process Management Professional (CPMP)), a NEBB Certified
Technician {BSC CxCT) or Cerlified Professional (BSC CP or CxPP), a reprasentative of the Original Equipment Manufaclurer (OEM), or a
contractor credentialed by an HVAC Quality Installation Tralning and Oversight Organization (H-QUITO), if not compleling Sections 6 and
higher. Funclional Tesling Agants may not be the installing contractor unless they are a credentialed confractor. An explanation of the
credentlaling process and links to H-QUITOs, which maintaln lists of credentialed contractors, can be found at
energystar.govicredsntialadhvac. A directory of other FT Agents can be found at enerayslar.govimfdiraclory.

At the discretion of the Rater, a Licensed Professional (LP), {i.e., a Regislered Architect or Professional Engineer in good standing and with
a current licensa), may verify any of the items in Seclions 5, 11, and 12 of {his Checklist, where a checkbox Is provided for "LP Veriflad",
When exerclsed, the LP's responsibility will be formally acknowledged by the LP signing off on the checklist for the ltem(s) that they varified,

Howsver, If a qualily assurance review indicates that ltems have not been successfully completed, the Rater will be responsible for facllitating
corrective action.

Kinks are to be avolded and are caused when ducls are bent across sharp corners such as framing members. Sharp bends are to be avoided
and oceur when the radius of the lurn in the duct is less than one duct diameter, Compression is to be avolded and occurs when flexible
ducts In uncondilloned space are Installed in cavilies smaller than the outer duct diameler and ducts in conditioned space are inslalled in
cavitles smailer than inner duct dlameter, Duels shall not include coils ar laops excepl to the exlent needed for acoustical control,

Itern 6.2 does not apply to ventilation ducls, exhaust ducts, or non-ducted systems. For an HVAC system with a multi-speed fan, the highest
design fan speed shall be used when verlfylng this requirement. When verifying this requirement, doors separating bedrooms from the main
bady of the dwelling unit (e.g., a door between a bedroom and a hallway) shall be closed and doors to reems that can only be entered from
the bedroom (e.g., a closet, a bathroom) shall be open. The Rater-measured pressure shall bs rounded to the nearest whole number to
assess compliance.

Item 6.3 does not apply to ducts that are a parl of local mechanical exhaust or exhaust-only dwelling-unit mechanical ventilation systems.
[EPA recommends, but does nat require, thal all metal duclwork not encompassed by Section 6 {e.g., exhaust ducls, duct bools, ducls in
conditioned spaca) alse be Insulated and that Insulation be sealed to dust boots to prevent condensation.

ltem 6.4 and 6.5 only apply to heating, coaling, and balanced ventilation ducls thal anly serve ane dwelling unit. Duct leakage lesting Is not
required if the ducts and air handler are in condilioned space and the lotal supply duct length of lhe system, including all supply trunks and
branches, is < 10 ft. Ducl leakage shall be determined and documented by a Rater using the same verston of ANS| / RESNET / ICC Sid.
360 that is ulilized by RESNET for HERS ralings. Leakage limils shalibe assessed on a per-syslem, rather than per-dwelling unil, basis. For
balanced ventilation ducts thal are nol connecled to space heating or cooling systems, a Rater is permilted to visually verify, In lieu of duct
leakage lesling, that all seams and connections are sealed with mastic or metal tape and all duct boots are sealed to floor, wall, or ceiling
using caulk, foam, or mastic tape,

Cahinats (e.g., kitchen, balh, multimedia) or ducts thal connect duct baots to loe-kick redisters are not raquired to ba in place during the
‘rough-in' test. .

Regislers atop carpets are permiited to be removed and the face of the duct hoot temporarily sealed during tesling. In such cases, the Rater

shall visually vetfy that the hoot has baen durably sealed to the subflaor (e.g., using duct mastic or caulk) Lo prevent leakage during nermal
operalion.

Tasting of duct [eakage to the oulside can be walved If all ducts & air handling equipment are located within the townhouse's air and thermal
barriers AND infiltration doeg not exceed lhe following: CZ 1-2: 3 ACHB0; CZ 3-4; 2.5 ACH50; CZ 6-7: 2 ACHS0; CZ 8: 1.5 ACHS0,
Alternatively, testing of duct leakage lo outside can be walved If total duct leakage is 5 4 CFM25 per 100 sq, fi, of CFA or < 40 CFM26,
whichever Is larger.

Exhausl fan flow shall be the lesser of the rated fan flow and at rough-In, 133% of the sum of the deslgn alrflow of the dwelling unlts that are
exhausied by that cenlral fan or at final, 143% of the sum of the design alrflow of the dwelling units that are exhausted by that central fan,
Duct leakage shall be determined using the procedures in the RESNET Guidelines for Multifamily Energy Ralings. No less than 50% of the
ductwork, based on total linear feel, shall be tested. Where portions of ductwork are lested, rather than enlire risers, the percentage of
leakage allowed is based upon the design airflow of tha dwelling units that are exhausted In that porlion. Where failures oceur, the percentage
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of tolal linear fesl required to be tested increases by 10%. Where aerosol-based sealanl is used on some bul not all risers, the ductwork
selacled for testing must be reprasentative of all sealing siralegies used.

The dwsliing-unlt ventilation air flow and local exhaust alr flows shall be determined and documented by a Raler using the same verslon of
ANSI| /RESNET / 1CC Std. 380 lhat is utilized by RESNET for HERS ralings.

While common spaces are nol under the scopas of ANSI / RESNET /ICC S1d. 380, the venlilation air flow and exhaust air flows In commeon
spaces shall be measured in accordance wiih the procedures in ANSI / RESNET / ICC Std. 380. The air flows may be measurad by a Rater
or a cerified air-balancing contractor under the observalion of a Rater, Where a syslem provides supply air that is a mix of return and outdoor
air, and not 100% outdoor air, the outdoor air intake airflow shall be measured and compared to the total supply airflow to delermine

percentage of ouldoor alr supplied. This percentage shallbe applied to airflow measured at supply registers to determine outdoor air provided
far comparison to design airflow rates.

Dwelling-unlt mechanical ventilation fans shall be rated for sound at no less than the airflow rate In ltem 2.7 of the Natlonal HYAC Design
Report. Fans exempted from this requirement include HVAC alr handler fans, remaote-mounted fans, and intermittent fans rated = 400 GFM.
To be considered far lhis exemption, a remote-mounted fan must be mounted oulside the habltable spaces, bathrooms, tollets, and hallways
and there shall be 2 4 ft. ductwork belween the fan and Intake grill. Per ASHRAE 62,2-2010, habitable spaces are Intended for continual
human occupancy; such space generally Includes areas used for living, sleeping, dining, and cooking bul does not generally Include
bathrooms, toilels, hallways, storage areas, closets, or ufilily rooms.

Bathroom fans with a rated flow rate = 500 GEM are exempted from the requirement to be ENERGY STAR ceriifled.

. Ventilation air infets thal are only visible via rooflop access are exempled from Item 7.9 and lhe Rater shall mark "NJA", The oullel and inlet

of balanced venlilation systems shall meet these spacing requirements unless manufacturer instructions indicate thal a smaller distance may
be used, Howevar, If this occurs the manufacturer’s instructions shall be collected for documentation purposes.

Without proper maintenance, ventilation alr inlel screens often become filled with debris. Therefare, EPA racommends, but does not requirs,
that thase venlilation air inlets be localed so as to facilitate access and regular service by lhe building owner,

Continusus bathroom local machanical exhaust fans shall be rated for sound at no less than the alrflow rate in llem 8.2, Intermiltent bathroom
and hoth intermittent and continuaus kitchen local mechanical exhaust fans are recommanded, but not required, to be rated for sound at no
less than (he airflow rale In ltems 8.1 and 8.2. Per ASHRAE 62,2-2010, an exhaust system is one or more fans lhat remove air from the
building, causing outdoor alr o enter by venfilation inlets or normal leakage paths through the building envelope (e.g., bath exhaust fans,

range hoods, clothes dryers). Per ASHRAE 62.2-2010, a bathroom Is any room containing a bathtub, shower, spa, or similar source of
moisiure,

An intermittent mechanical exhaust system, where provided, shall be designed to operale as needed by the occupant. Conltrol devices shall
not Impede occupant control In intermittent systems.

IKitehen volume shall be determined by drawing the smallest possible rectangle on the fioor plan that encampasses all cabinets, pantries,
islands, peninsulas, ranges / avens, and the kitchen exhaust fan, and mulliplying by the average ceiling height for ihis area. in addition, the
continuous kitchen exhaust rate shall be 2 25 CFM, per 2009 IRC Table M1507.3, regardlass of the rate calculated using the kitchen volume,
Cabinet volume shall be included In the Kitchen volume.

Alternatively, the prescriptive duct sizing requirements In Table 5,3 of ASHRAE 62.2-2010 are parmilted lo be used for kitchen exhaust fans
based upon the rated alrflow of the fan at 0,25 IWC. If the rated alrflow is unknown, 2 8 in. smooth duct shall be used, with a rectangular to
round duct ransition as needed. Guidance to assist partners with these alternatives is available al energystar ovinewhomeasresources. As
an allernative Lo [tem 8.1, dwelling units are permitied to use a conlinuous kitchen exhaust rate of 25 CFM per 2009 IRC Table M1507.3, if
they are elther a) PHIUS+ or PHI certified, or b) provide both dwelling-unit ventilation and local mechanical kitchen exhausl using a balanced
system, and have a Raler-verified whole-building infiliration rate < 0.05 CFM50 per sq. ft. of Enclosure Area, and a Rater-verified dwelling
unit comparimentalization rate < 0,30 CFMBS0 per sq, fi, of Enclosure Area If multiple dwelling unils are present in the bullding. 'Enclostre
Area' Is defined as the area of the surfaces that bound the volume being pressurized / depressurized during the lest,

Al intermitlent kilchen exhaust fans must be capable of exhausling at least 100 CFM. In addltion, If the fan is nol part of a ventad range hood

or appliance-range hood combination (i.e., if the fan is not integrated with the range), then it must also be capable of exhausting = 5 ACH,
based on the kitchen volume,

Based upen, ASHRAE 62.2-2010, ducted mechanical systems are those that supply air to an occupiable space with a lotal amount of supply
ductwork exceeding 10 ft. in length and through a thermal conditioning component, except for evaporalive coolers, Systems thal do nolmest
this deinition are exempt from this requirement. While filtars are recommended for minl-split systems, HRV's, and ERV's, these syslems,
ducted or nol, typleally do not have MERV-rated filters avallable for use and are, therefore, also exempled under this version of the
requirements. HVAC filters located in the aflic shall be considered accessible to the accupant or bullding owner If sither 1) drop-down stairs
provide access o attlc and a permanently installed walkway has been provided hetween the atlic access lacation and the filter or 2) the filter
location enables arm-length access from a portable ladder without the need to step Into the allic and the celfing height where access is
provided is= 12 1t

The filler media box (i.e., the eomponant in the HVAC system that houses the filler) may be either site-fabricated by tha installer or pre-
fabricated by the manufacturer fo meet this requirement. These requiremenls only apply when lhe filler s installed In a filter media box
jocated in the HVAC system, not when the filler is instalfed flush with the return grill.

The pressure boundary Is the primary enclosure boundary separating Indoor and outdoor alr, For example, a volume that has more leakage
to outside than to conditioned space would be oulside the pressure boundary.

Per the 2000 International Mechanical Cade, a direct-vent appliance Is one that Is constructed and Installed so that all air for combustion is
derlved from the ouldoor almesphere and all flue gases are discharged to the oulside almosphere; a mechanical draft system is a venting
system designed lo remove flue or vent gases by mechanical means consisling of an induced draft portion under non-positive static pressure
or a forced drafl potlion under posilive stalic pressure; and a nalural draft sysiemis a vanling systerm designed to remove flue or vent gases
under nonposltive statlc venl pressure entirely by nalural draft.

Naturally drafted equipment is only allowed if localed in a space oulside the pressure boundary, where the envelope assemblies separating
it from condltioned space are Insulated and air-sealed,
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National Rater Field Checklist Footnotes

RS ENERGY STAR Multifamily New Construction Version 1/ 1.1

64. Where water healer efficlency is rated in Uniform Energy Factor (UEF) rather than Energy Faclor (EF), the EF may be calculated from the

Uniform Energy Faclor (UEF) using the RESNET EF Calculator 2017. The calculated EF must meet the efficiency levels specified In the
ENERGY STAR Multifamily Reference Design,

5. In accordance with Section 7.4.3 of ASHRAE 80.1-2016, the following DHW piping requires Insulation:

a. Recirculating system piping, including the supply and relurn piping of a clroulaling lank type water heater.
b, The first 8 feat of oullet piping of a constant-temperature nonrecireulating storage system.

¢ Thefirst 8 feel of branch piping connecling to recirculated, heat-traced, or Impedance heated piping.

d. The inlet plping between the slorage tank and a heal {rap in a nonrecirculating storage system.

e. Piping that is exlernally heated (such as heat race or impedance healing. i

66. To measure the delivery temperature, tumn the hot water al a fixlure completely on and place a digital thermometet in the stream of waler.

Observe the thermometer and when no addilional rise In temperalure oceurs afler 10 seconds, confim this temperalure does not exceed
125°F, :

7. Senior housing projects can use the space-by-space allowances for ‘facilliies for the visually impaired” In ASHRAE 80.1-2018 Appendix G

Table G3.7 for spaces used primarily by building residents. For example, 1.15 WISF lighting power allowance may be used for the corridors
in the baseline. To qualify for the increased allowance, the project must be deslgned to comply with the light levels in ANSI/IES RP-28 and
must provide housing for senlors andlor peaple with special visual needs. Prescriplive Path dwelling unit overall in-unit lighting power density
is permitted to be < 1.3 W/SF, using 1.65 W/SF where lighting Is not Installed. '

68. Lighting power densily values from ASHRAE 90.1-2007 Sectlon 9 for Space-by-Space Methad for typical common spaces in mullifamily

properlies are shown In Ihe table below. Projects following the Bullding Area method, the lighling power densily is 0.7 WIf2, For spaces not
shown, refer to ASHRAE 80.1-2007 Section 8.

'ASHRAE 8pace Type (Wit SHRAE Space Type | (W
Lobby / Elevator 1.3 Corridor / Transition

Lounge / Recreation /
Aclive Storage (e.g., trash }
chute / room, Janitor closel) 0.8 Stairs - Aclive 0.6 gggw;:mnily Room / Computer 1.2
gzgfcg;ea)storage (e.g. tenant | 45 Reslroom 0.8 Electrical / Mechanical 15
Exercise Area / Room 0.9 Laundry Room 1.3 Workshop 1.9

69, This requirement applies to exterlor lighting fixtures that are aftached to the bullding, but does nol apply ta landscape or parking lot lighling

fixtureas,

70. For Prescriptive Path dwelling unils, ENERGY STAR certified fixtures or light bulbs are required; however, the Rater is only responsible for

71.

verifying that the installed lighting meets the Tier | or Tier Il definition specified in ANSI / RESNET ! ICC Std, 301, For locations outside the
dwelimg unit, as an alternative to ENERGY STAR certified fixtures or light bulbs, lighting that meets the Tier | or Tier |l definilion specified in
ANSI/RESNET / ICC 51d.301 is permiited.

Where an appliance lype is not eligible for ENERGY STAR cerlification, (e.g., commercial dryers) the appliance is exempt fram this
requirement. Where a balhroom faucet or aeralor is not eligile for WaterSense certifieation, (e.g., public use lavatory faucets) the fixlure is
exempt from this requirement,

72. Siralegies include: an agreement with the utllity cornpanies to provide the aggregated building-level data, in a spreadsheet format or directly

through Partfolio Manager; OR evidence that securing signed utility dafa release forms will be a mandatory component of all lease
agreaments; OR Installation of a building-level energy monitor, data acquisition system, or ulilily-owned energy meter. If an energy monitor
is Inslallad, the bullder shall provide the building eperator with the manufaciurer's documentation and operations manual, EPA recommends,
but does not require, fhat one of these strategles also be implemented In buildings 25,000-49,999 ft?,
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ENERGY STAR Multifamily New Construction Version 1 /1.1

Equipment Efficlencies

Exhibit X — F_’__r'qsc:riptive Minimum Heating and Cdoling

Minbmum Efficlency -

ENERGY STAR cerlified

Alr conditlonars, alr cooled (<13 KBtulh)

13 SEER

Alr cendltionars, air cooled (213 and <65 KBtu/h)

See Reforence Design

Alr conditloners, alr coolad (265 and <240 KBtulh}

11.5 EERI12.0 IEER

Alr condltioners, air cooled (2240 and < 760 KBtuih)

10,0 EER/10.5 IEER

Electrlc reslstance space heating

Not permitled In any dwelling unit using the Prescriptive Path

Electric resistance heating specified In common spaces has a folal
heating capacity S 12 kBtu/h (3.5 kW) per enclosed space and has
automatic thermostatic controls

Warm-Air Furnace {<225 KBtu/h, common spaces)

8% AFUE or 80% Et

Warm-Alr Furnace (<226 KBtu/h, dwelling units)

See Reference Deslgn

Warm-Alr Furnace (2228 KBtu/h)

80% Ei(gas) or 81% Et(ail)

Packaged Terminal Alr Conditioner (PTAC)

13.8 ~ (0.300 X Cap/1000) EER

Packaged Terminal Heat Pump (PTHP)

Gooling: 14.0- (0.3 X Cap/1000) EER  Heating: 3.7— (0.062 X Cap/1000) COP

Alr cooled heat pump (213 and <65 KBtu/h}

See Refarance Dasign

Alr cooled heat pump (265 and <240 KBtu/h)

Cooling: 11.1 EERM1.6 IEER Heating: 3.3 COP (@47°F DB)

Alr cooled heat pump (2240 KBtu/h)

Cooling: 9.6 EERI9.6 IEER Heating: 3.2 COP (@47°F DB)

Water-source heat pump (<138 KBtu/h)

Cooling; 14.0 EER{86°F entering water) Heating: 4.2 COP(68°F entering water)

Ballers, hot water (<300,000 Btufh)

See Reference Deslgn

Boilers, hot water (2300,000 Btufh)

88% E, (89% E, if using heat pumps)

VRF Air Conditioners and Heat Pumps

See Tables 6.8,1] and 6.8,1J of ASHRAE 80,1-2010

Air-cooled chillers with or without condenser

10.0 EER /12,6 IPLV

Water-cooled chiller, positive displacement {<75 tons)

0.780 kWiton (Full load) / 0.630 kWiton (IPLV}

Water-cooled chiller, positive displacemant (76-150 tons)

0.775 KWiton (Full load) / 0.615 kWiton (IPLV)

Water-cooled chiller, positive displacement {160-300tons)

0.680 kWiton (Full load) / 0,580 kW/ton (IPLV)

Water-cooled chiller, positive displacement (>300 tons)

0,620 kW/ton (Full load) / 0.540 kWiton (tPLV)

Water-cooled, centrifugal (<300 tons)

0.634 kWHon (Full load) / 0.598 kWitan (IPLV)

Water-cooled, centrifugal (2300 and <800 tons)

0.576 kWiton (Full load) ! 0.649 KWhon (IPLV)

Water-cooled, centrifugal (2800 tons)

0.670 KWiton (Full load) | 0.539 kWiton (IPLV)

Alr-caoled ahsorption single effect chiller

0.6 COP

Waler-cooled absorption single effect chiller

0.7 GOP

Absorption double effect Indirect-flrad chiller

1.0 GOP (Full load) / 1,05 COP (IPLV)

Absorption double effect direct-fired chiller

1.0 COP (Full load) f 1.00 GOP {IPLV)

open-toop propallar or axlal fan coollng towers’

>40 gpmihp (@95°F entering waler, 86°F leaving water, 75°F whb entering air)

Closad-loop prapellar or axial fan caoling towers’

>15 gpmihp (@102°F entering water, 90°F leaving water, 76°F whb entaring alr)

Opan-loop centrlfugal fan cooling towers'

>22 gpm/hp (@85°F entering water, 85°F leaving water, 76°F wh entering air)

Closed-loop centrifugal fan cooling towers'

>8 gpmfhp (@102°F entering water, 90°F leaving water, 76°F wh entering alr}

Cap means the rated capagily of the preduct in Bluh, If < 7,000 Btufh, use 7,000; if > 16,000, use 15,000 in caleulation.

sCooling tower fan motors must be equipped with VFD controlled by a lemperature sensor on the condenser water supply pipe.
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National HYAC Functional Testing Checklist

ENERGY STAR Multifamily New Construction Version 1/ 1.1

1.1 Company performing Funclional Tesling FT Agent name

Dala

1.3 Builder { developer client name:

1.2 If applicable, H-QUITO that your company Is credentialed with and |0 Number. O ACCA [ Advanced Energy  ID Number,

1.4 Project address: City: Slate:

1.6 National HVAC Design Repart corresponding to this project has been callected from designer or builder L
{ applies to the following equipment:

Zip code:

nt.Gh

i [nks el
2,1 Outdoor amblent temperature ai condenser: - -
2.2 Relurn-side air temperature inside duct near evaporator, during cooling mode: - =]
2.3 Liguid line pressure: psig - (]
2.4 Liquid line temperature: ' °F DB - O
2.5 Suction line pressure: pslg - |}
2,6 Sugclion line temperalure; °F DB - a
For System with Thermal Expansion Valve (TXV):
2.7 Gondenser saturation femperalure: °F DB (Using ltam 2.3) L - O
2.8 Subcooling value: *F DB (Item 2.7 — llem 2.4) T = =]
2.9 OEM subcoaling goal: *F DB - O
2,10 Subcooling deviation: °F DB (liem 2.8 — ltem 2.9) - O
For Syslem with Fixed Orifice:
2.11 Evaporator saturallon temperature: °F DB (Using ltem 2.5) - O
2.12 Superheat value: °F DB {llem 2.6 — ltem 2.11) ]
2.13 OEM superheat goal: °F DB (Using superheat tables and llems 2.1 & 2,2) ]
2 14 Superheat daviallon: °FDB {ltem 2,12 —Item 2.13) - O
2.15 lem 2,10 s & 3°F or ltem 2,14 Is £ §°F (N ]
2.16 An OEM test procedure (e.g., as deﬁna_-d for a ground-source heat pump) has been used in place of lhe sub-cooling 0 ]
or super-heal process and documentalion has been altached that defines this procedure

Revised 10/156/2018
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National HVAC Functional Testing Checklist *
EN_EIRGY STAR Multifamily New Construction Version 1/ 1.1

3.1 TIIe rﬁode with the higher design HI;Aé fan airﬂé{r used, per llem 5.2 of National I-IVAC DesIng‘R.éporl.
[1 Healing 0O Cooling

3.2 Statlc pressure test holes have been created, and test hole locations are well-marked and accessible ] -
Test hole localion for return external static pressure: O Plenurn O Cabinet O Transilion O} Olher: - -
Test hole locatlon for supply external static pressure: O Plenum [1 Cabinet 0 Transition O Other: - -

3,3 Measured return external slatic pressure (Enter value only, without negalive sign): WG - -

3.4 Measured supply external static pressure (Enler valus only, without pesitive signy; WG - -

3.5 Measured total external stalic pressure = Value-only from ltem 3.3 + Value-only from ltem 3.4 = IWG - -

3.6 Measured (ltem 3.5) ~ Design (ltem 5.2 on National HVAC Deslgn Report) total exlernal slatic pressure = _ IWGC - -

3.7 Measured HVAG fan alrflow, using ltem 3.5 and fan speed sefling: CFM - -

38 N;?asurrgd HVAG fan alrflow (Item 3.7) Is £ 15% of design HVAG fan alrflow {ltem 5.2 on Natlonal HVAG Dasign O B
apo

£

4 1 Balanclng repan altach&d wllh room—by—mom 'destgn airﬂowa ffom Item 5 2 on Natlona HVAC Design Report and
conlracior-measured aliflow using ANSI / ACCA & Ql1-2015 protocol

-TO0m awﬂuwa venr ed b aonlractor to be wilhm the grealer or 1: 20% or 25 CFM of design airflow O O

5.1 lnstallalmnChecks e

5.1.1 Zone thermostal {or remote zona tamparature sensor) in dwelling units Installed In deslgn focalion, within the
zone being served, and not on an exterlor wall

5,1,2 Where specified by deslgn, external condensale purnp installed and condensate drain pan dralns fo a
conspicuous patnt of disposal in casa of blockage

6.2 Functional Testing: ="
5.2.1 Zane !amparalure dlsplayed on 1hen~nostat or sensor is within 5°F of measurad zone lemperature a

6.2.2 System turns on when there [s a call for heat and healing is provided. System turns off when the heating
sefpoint has been mel. O |
Eor forced air systems: Measured discharge air temperalure R
5,2.3 System lums on when there is a call for cooling and cooling is provided. System tums off when the cooling
setpoint has been mel. [ | O
For forced alr systems: Measured discharge alr temperature *F
5.2.4 Measure and record (he inlet and outlet condenser, chilled, or hol-water temperatures at the lerminal unit.
Cooling mode: Inlet *F Oullet 6 = O O
Healing mode: Inlet °F  Qullet °F
5.2.5 Where OA dampers are installed, the damper closes when there is ho call for ventilation or when fan is off O O O

5,2,6 If more than one system provides heating or cocling to lhe same space, conlrols prevent simultanaous
healing and cooling

6.1 Installation Checks.: BoE :
6.1.1 Pressure lesling on refrigerant piping has been mmp!elad lor this ayslem

(indicate exact test in / test oul pressure (psig) / time (hours)): / /
6.1.2 Vacuum testing has been complsted
(indicate exact test in / last out pressure (psig) / time (hours)}: I /

6.1.3 Refrigerant line lenglhs and height differences have heen recorded from as-bullt shop drawings or fleld measured,
and documentation of the measurement Is availabe, If requested

6.1.4 Indicate required addillonal charge amount {Ibs):

o o|o|o

I

I

|

|
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National HVAC Functional Testing Checklist

6.2 Funelenal Testing 50 5

ENERGY STAR Multifmily New Donstiugtian deraion 1) 1.1

6.2.1 In cooling mode, the outdoor unit fan is ON and heat is being rejected, " Measure and verify hat outdoor unit fan
discharge air temperature Is warmer than the ambient air temperature

6.2.2 In healing mode, the outdoor unit fan is ON and heat is being absorbed. ” Measure and verify that outdoor unit fan
discharga ait temperalure is colder than the ambient air lemperalure

6.2.3 Uslng lhe central maintenanee tool or controller, hone of the ouldoor unils ar cannecled indoor units are showing
an alam

6.2.4 Using the central maintenance tool, the manufaclurer's representative confirmed refrigerant charge test per
manufacturer's guidelines

oo, oo

oyo|o|0

7.1 Installation Checks

7.1.1 Piping pressure tesling is completed and all accessible boller piping, fittings, and accessories are free from leaks.
FT agent may conduct the test or witness tha test belng conducled by the inslalling conlractor

7.4.2 Boiler relief valves and discharge piping do not show signs of wespling or leakage
7.1.3 No signs of blockage, leakage, or deterioration in the frash air intake or flue gas vent piping

7.1.4 Temperature, pressure gauges, air eliminalor, axpansion fank, check valves and all other piping components
installed as specified by HYAC Designer

7.1.5 Boller supply / header temperature sensor and, where applicable, ouldoor air temperalure sensor, are located as
specified by HVAC Deslgnar

7.1.8 Indicale boiler header / supply selpoint type: !
OFixed [ Seasonal [ Quldoor lemperature reset [ Indoor temperalure reset [ Other:

7.1.7 Where outdoor alr temperature reset schadule is applicabls, Indicale reset schedule (e.g., 180°F Supply @ 10°F
outdoor, 120°F supply @ 55°F outdoor) @ @

7.1.8 Where Warm Weather Shut Down (WWSD) is applicable, list temperafure
(NA If bollers and system pumps also serve DHW)

g|Oo|0Oo)|oignod

olg|o|O|o|gogo

'E

7.2 Funclional Testing: Boilers :

7.2.1 Measure the combustion gas efficiency at high fire and low fire for one of the boilers, Nole which one and record
information % {1 high fire Y% 0O low fire

7.2.2 Boiler combustion air intake dampers open / close with boiler operation

7.2.3 If each boller has ils own dadicated boiler circulator pump, it aperates only when the respective boiler is firing.
{Cireulator purp may run for a shori period of time before or after the boller fires, as recommanded by the
equipment manufacturer)

7.2.4 When there Is a call for heating, the boiler(s) are enabled according fo their design sequence of operation

7.2.5 When mulliple bollers are supposed to aperate at the sama time, they operate according to the Engineer of
Record's sequence of operation and the on / off sequencing Is abserved

7.2.8 Cydle the bollers on and off 3 times, Boiler(s) modulate / step down lo the minimum firing rate before shutting off

7.2,7 Boller(s) do not short cycle (i.e., the minimum on time Is 5 minules and the minimum off time Is & minutes, or as
recommanded by the boller manufaclurer to prevent short cycling)

7.2.8 Condensing Boller: Return temperature enables condensing
Deslgn / OEM temp: F Measured temp: °F

7.2.9 Boiler supply / header temperature sensor Is reading within 3°F of measured boller supply / header temperalure

7.2.10 Boiler minimum flow rate and change in flow rale are malntained within the manufacturer's stated limits
throughout the sequence of eperation

o|olo|ojoo|g o (Ogaon

o ol o unjnmnun

7.3 Functional Tesling: Heating System Pumps ::

7.3.1 Where heating system pumps (i.e., the pumps which are responsible for moving the water through the terminal

Revised 10/156/2018

unlts) are equipped with a VFD which s responding to a pressure sensor within lhe system or a sensorless [m| (|
pumplng system, indicale which one: [0 VFD+Sensor [1 Sensorless

7.3.2 If a variable speed pumping system Is Installed, the VFD increases and decreases pump speed in response Lo 0 0
changes in the system

7.3.3 If a variable speed pumping system is inslalled, system prevents “dead-heading”. (May be tesied under real or
simulated low flow conditions.) Selsct the method of water flow bypass: O
OMinimum Flow Bypass Valve [ 3 way valves on specific terminal units  CIOther:

7.3.4 Pumps are off when outside air tempsrature Is above WWSD (N/A if pumps serve PHW as well as heating} (] ]
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ENERGY STAR Multifamily New Construction Version 1/1.1

8.1 Installation Checks

HVAGC Designer

8.1.1 Cooling Tower plping and all components are frae from leaks ] ]

8.1.2 Temperalure gauges, chack valves, lower bypass valve and all other plping componanls inslalled as specified by 1 O
HVAC Designer

8.1.3 Condenser Waler Supply setpoint type: . .
DFixed  DOOuldoor lemperature resel  [1Seasonal / based on free cooling

8.1.4 All control sensers (condenser water supply temperalure, outdoor air humidity, ete.) are localed as speclfied by I:I. O

8.2 Functional Testing: Tower Fans -

8.2.1 Tower fan(s} do nol short cycle (l.e., the minimum on time is 5 minutes and the minimum off time is & minutes, or
as recommended by the manufacturer to prevent short cyeling)

B.2.2 Cooling Tower fan(s) do not run unless associated cooling tower pump(s) are running

8.2.3 If Installed, basin healer is not enabled when the basin water temperature is above the selpoint

8.2.4 Condenser Waler Supply Sensor s reading within 3°F of measured lemparature

|o|ojol o

8.3 Funclional Tesling: Cooling Tawer Pumps %

8.3.1 Cygle the cooling lower pumps on and off 3 lnmes Cocling lcwar pumna cn!y ope rate when conlrols ca!l ror
operalion (N/A if tower pumps are sel to run ysar round)

4.1 Installation Checks i

8.1.1 Chiller piping and all components are frea Irom aaks

0.1.2 If multiple chillers, water flow is balanced across chillers using (Indicate which one):
0 Balancing valves [0 Reverse return piping O Individual chiller pumps O Other:

9.1.3 Temperalure, pressure gauges, alr eliminalor, expansion tank, check valves and all olher piping components
Inslalled as specliied by HVAC Deslgner

9,1.4 Chilled Water Supply temperature sensor (and autdoor alr temperalure sensor where applicable) are located as
specified by HVAC Dasigner

o|o|olo

9.2 Functional Tesllng: ‘Chillers =

9.2,1 When thera is a call for cooling, chillers are operating and maintaining chilled water salpaint

9.2.2 When multiple chillers are supposed lo operale at the same {ime, they aperate according to the Englneer of
Record's saquence of aperations and the on / off sequencing is observed

8.2.3 Chiller(s) do not shorl cycle (i.e., the minimum on time Is 5 minutes and the minimum off time Is 6 minules, or as
recommended by the ehillar manufaclurer to prevent short cyeling)

9.2.4 Chilled Water Supply Sensor is reading within 3°F of measured chiller lemperature

9.2.5 Chiltler minimum flow rate and change in flow rate are maintained within the manufacturer's stated limits
throughout the sequenca of operalion

O oo o|gl:

o (o0 I:IU;:

9.3 Funclional Testing: Chilled Water System Pumps

9,3.1 Where Chilled Water System pumps (L.e., the pumps which are responsible for maoving the chilled watar through

the terminal units) are equipped wih a VFD which s rasponding (o a preasure sensor within the system or a 1 (m}
sensorless VFD syslem, indicale which one: [0 VFD+Sensor [ Sensorless
9,32 If a variable speed pumping system Is installed, confirm that the VFD increases and decreases pump spead in O o
response to changes in the system
9,3.3 If a variable speed pumping syslem Is installed, system prevents "dead-heading". (May be tesled under real or
simulated low flow conditions.) Select the method of waler flow bypass:
OMinimum Flow Bypass Valve O 3 way valves an specific terminal units  ClOther:
9.3.4 Pumps are off when cooling is not required (N/A If chilled water Is requlred year round) O
FT Agent Name:- Date:
FT Agent Signalure: Company Name:
Raler Name (if applicable). Date:

Raler Signature:

Company Name, __

Revised 10/15/2018
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National HYAC Functional Testing Checklist *
ENERGY STAR Multifamily New Construction Version 1/ 1.1

Footnhotes:

1

This Checklist Is deslgned lo allgn with the requirements of ANSI / AGCA's 5 QI-2015 protocol, thereby Improving the parformance of HVAC
aquipment in new multifamily buildings when compared to new multifamily buitdings built to minimum code. However, these fealures alone
cannol prevent all ventilation, indoor air qualily, and HVAC problems {e.g., those caused by a lack of maintenance or cccupant behavior).
Therefore, thls Checklist is not a guarantee of praper ventilation, indoor air quality, or HVAC performance.

Sections 2, 3, and 4 of Ihis Checklist generally apply to split air conditioners, unitary air conditioners, air-source heal pumps, and waler-
source (i.e., geothermal) heat pumps up to 65 kBluh with forced-air distribution systems (i.e., ductg) and lo furnaces up to 225 kBtuh with
forced-air distribution systems (i.e., ducts). See specific sectlons for exemptions.

Where the lerm 'dwelling unit' is used in this Ghecklist, ihe requirement is also required of ‘sleeping' units. The term ‘sleeping unit’ refers to
a room or space in which people sleap, which can also include permanent provislons far living, ealing, and eithar sanitation or kilchen
facilllies but not both,

The term ‘common space’ refers lo any spaces on lhe properly thal serve a function in support of the residential part of the bullding that Is
nat part of a dwelling or sleeping unit. This Includes spaces used by residents, such as corridors, stalrs, lobbies, laundry rooms, exercise
raoms, residential recreation rooms, or parking garages used exclusively by residents, building staff, and lheir guests. This also includes
offices usad by building management, administration or malntenance and all speclal use areas located on the property to serve and support
the residents such as day-care facilities, gyms, dining halls, elc.

An explanalion of the credentialing pracess and links to H-QUITOs, which maintain lists of credentialed contractars, can ba found at
anergyslar.govicredentialedhvac. FT Agents may not be the Inslalling contraclor unless they are a credentialed conlractor. All FT Agenls
thal are not credenlialed contractors must sign up online In EPA’s online database as an FT Agent and walch the online FT Ageni arientation,
See energystar.govimflraining,

The term 'Rater' refers lo the persen completing the third-parly inspeclions required for certification. This person shall: a) be & Certified
Raler, Approved Inspeclor, or an equivalent designation as delermined by a “Muliifamlly Oversight Organization” and, b) have altended and
successfully compleled an EPA-recognized lraining class. See energystar.govimftralning.

Either factory-instalied or field-installed TXV's may be used. For field-Installed TXV's, ensure that sensing bulbs are Insulated and lghlly
clamped lo the vapor line wilh goeod linear thermal conlact at the recommended orientation, usually 4 or 8 o'clock,

Tha term "mini-split* refers to air conditioners and heat pumps that have variable refrigerant flow and distributed refrigerant technology wilh
a single outdoor section serving a single indoor section. The Indoor secllon is lypically, bul not exclusively, mounted on room walls and/or
ceilings and dasigned to heat or cool alr within the conditioned space either direclly or through limiled duct runs. The term "mulll-split” refers
to alr conditioners and heat pumps that have varlable refrigerant flow and distributed refrigerant technology with the capability of sarving
mulliple indoor sections with a single outdoor section. The Indoor sactions are Lypically, but not exclusively, mounted on room walls and/or
cellings and designed (o heat or cool alr within the conditioned space either directly or through a ducled system. A single outdoor section
can sarve one or more dwelling units. The length of the duct system Is not a daterminant for meeting either of these definilions.

Air balanclng of supply reglsters and return grilles Is highly recammended to improve the parformance of the HVAC system and comfort of
the accupants, but Is nol required at this time for cerlificalion. When air balancing is compleled, balancing dampers or proper dugi sizing
shall be used instead of looped or colled ductwork to limit flow to diffusers. When balancing dampers are used, (hay shall be located al the
trunk to limit noise unless the trunk will not be accesslble when the balancing process is conducted, In such cases, Opposable Blade Dampers
(OBD) or dampers localed In the duct boot are permilted o bs used,

When manually testing outdoor unit heating or cooling mode of operation, al least 25% of assoclated indoor / terminal units connecled to the
outdoor unil(s) shall be controlled ta the same healing or cooling mode belng tested. The FT Agent shall Increase the number of indoor /
terminal unils as needed In order fo verify the discharge lamperature is warmer / colder than amblent.

Revised 10/15/2018 Page 5ol 5



National Water Management System Requirements '
ENERGY STAR Multifamily New Construction, Version 1 /1.1

Bullder  Developer Partner Responsihbllities: ;

4. Water-Managed'Site and Foundation - B :
1.1 Patlo slabs, porch slabs, walks, and drivaways sloped 2 0.25 in. per t, away from building to edge of surface or 10 ft., whichever is less, 2
1.2 Back-fill has been tamped and final grads sloped = 0.6 in, per ft. away from building for = 10 {t, Allernalives in Footnote. *

1.3 Capillary break beneath all slabs (e.g., slab on grade, basement slab) except crawlspace slabs using either: 2 6 mil polyethylene sheeting,
lapped 6-12 In,, or = 1 In, extruded polystyrene insulation with taped joints, See additional exemplions for garage slabs in Foolnote 3, %488

1.4 Caplllary break al all crawlspace floors using = 6 mil polyethylene sheeting, lapped 6-12 in., & Installed using one of the following: *5°
1.4.1 Placed benealh a concrete slab; OR,
1.4.2 Lapped up each wall or pler and fastened wilh furring slrips or aquivalent; OR,
| 1.4.3 Secured In the ground at the perimeler using stakes.
1.5 Exlerior surface of below-grade walls of basemenls & unvented crawlspaces finished as follows:

a) For poured concrete, masonry, & insulated conarele forms, finish with damp-proafing coating. 7
b) For wood framed walis, finish with polyethylene and adhesive or other equivalent waterproofing.

1.6 Class 1 vapor retarder not installed on interior side of alr permeable insulation In exterlor below-grade walls. ®
1.7 Sump pump covers mechanically attached with full gaskel seal or equivalent,

1.8 Drain tile installed at basement and crawlspace walls, with the top of the draln lile pipe below the bottom of the concrete slab or crawlspace
floor. Drain lile surrounded with 6 in, of % to % in. washed or clean gravel and with gravel layer fully wrapped with fabric cloth. Drain tile
level or sloped to discharge lo outside grade {daylight) or to a sump pump, If drain lila Is on interior side of fooling, then channel provided
through fooling lo exlerior side, °

‘2. Water-Managed Wall Assembly =
2.1 Flashing at boltom of exlerior walls with weep holes included for masenry veneer and weep screed for stucco cladding systems, or
equivalent drainage system. 1

2.2 Fully sealed continuous drainage plane behind exlerlor cladding that laps over flashing In [tem 2.1 and fully sealed at ali penetralions,
Additional bond-break drainage plane layer provided behind all stucco and non-structural masonry cladding wall assemblies, 011

2.3 Window and door openings [ully flashed, '*
3, Water-Managed Roof Asgembly i~

3.1 Step and kick-out flashing at all roof-wall Intersections, extending 2 4" on wall surface abova roof deck and Inlegrated shingle-style with
drainage plane above; boot / collar flashing at all roof penetrations,

3.2 For buildings thal don't have a slab-on-grade foundation and do have expansive or collapsible soils, gulters & downspouts provided that
emply to lateral piping that discharges waler on sloping final grade = 5 ft, from foundalion, or to underground catchment system not
connected lo the foundation drain system that discharges water = 10 ft, frorn foundalion. Alternalives & exemplions in Faotnote, * .18

3.3 Self-adhering polymer-modified bituminous membrane al all valleys & roof deck penetrations, 4 18

3.4 In 2008 I[ECC Climale Zones 5 & higher, self-adhering polymer-modified bituminous membrane over sheathing at eaves from the edge of
the roof line to > 2 fi, up roof deck from the Interler plane of the exterior wall, # 18

4, Water-Managed Bullding Materlals'
4.1 Wall-to-wall carpet not installed wilhin 2.5 ft. of follets, tubs, and showers,

4.2 Cement board or equivalent molsture-resistan! backing material installed on all walls behind lub and shower enclosures composed of tile or
panel assemblies with caulked Joints. Paper-faced backerboard shall not be used. 7

4,3 In Warm-Humid climates, Class 1 vapor relarders nol installed on the Interlor side of alr permeable Insulation In above-grade walls, except
at shower and tub walls. *

4.4 Bullding materlals wilh visible signs of water damage or mold not installed or allowed to remain. 18
4,5 Framing members & insulalion products having high molsture conlent nof enclosed {e.g., with drywall). '°

4.6 For each condensate-producing HVAC component, corrosion-resistant draln pan (e.g., galvanized steel, plastic) Included that drains to a
consplcuous point of disposal in case of blockage. Backflow prevention valve included if connected o a shared drainage system,

Revlsed 10/15/2018 Page 1 of 3




National Water Management System Requirements
ENERGY STAR Multifamily New Construction, Version 1/ 1.1

Footnotes:

1i

10.

12,

13,

14,
15.

These requirements are designed lo improve moisture contrel in buildings. However, these features alone cannot prevent all molsture
problams. For example, leaky pipes or overflowing baths can lead to moisture issues and negatively Impact ihe parformance of the building.
For the purpose of this documenl, "Parlner” represents ellher Ihe builder or he developer.

Swales or drains designed to carry water from foundalion are permilted to be provided as ap allernative to the slope requirements for any
building, and shall be provided for a bullding where setbacks limit space to less than 10 fl. Also, lamping of back-fill Is not required if either:
proper dralnage can be achleved using hon-setlling compacl soils, as determined by a certified hydrologist, soil scientlst, or engineer; OR,
the builder / developer has scheduled a sile visit to provide in-fiil and final grading after seltling has occurred (e.g., after lhe first rainy season).
Nol required for garage slabs thal meet any of {he following criterla:

a) “Open” (l.e., 20% of wall area Is opanings for natural ventilation); OR

b) Mechanically ventilated automalically by means of carbon monoxide datectors applied In conjunction wilh nitrogen dioxide
detectors at a standby alrflow rate of not less than 0,06 cfm/fi* and full-on rate not less than 0.76 efm/fi®,

Nol required in Dry (B) climates as shown in 2009 IECC Figure 301.1 and Table 301.1,
Not required for raised pler foundations with no walls, To earn the ENERGY STAR, EPA recommends, bul does not raquire, that radon
resistant features be included in bulldings buill In EPA Radon Zones 1, 2 & 3. For more informallon, see apa,govfindoorairplus.

Far an exlsting slab (e.g., in a bullding undergoing a gut rehabilitation}, in lisu of a capillary break beneath the slab, a continuous and sealad
Class | or Class |! Vapor Relarder (per Foolnole 8) is permitted to be installed on top of the entire slab. In such cases, up to 10% of tha slab
surface is permlited to be exempled from this requirement (e.g., for sill plates). In addltion, for exisling slabs In oceuplable space, the Vapor
Relarder shall be, or shall ba protected by, a durable floor suiface, If Class | Vapor Retarders are instalied, they shall not be installed on the
interlor side of alr permeable Insulation or materials prone to moisiure damage.

Interior surface of an existing below-grade wall (e.g., In a building undergoing a gut rehab.) listed in Item 1.5a is permitted to be finished by:

« Installing a continuous and sealed drainage plane, capillary break, Class | Vapor Retarder (per Foolnole 8) and air harrier that
terminates into a foundation drainage system as specified in ltem 1.8; OR

¢ If a drain tile Is not required as specified in Footnote 9, adhering a caplllary break and Class | Vapor Retarder (per Foolnote 8) directly
ta the wall with the edges taped / sealed to make It continuous,

Note that no alternative compliance option is provided for existing below-grade wood-framed walls 1n ltem 1.5b,

The 2009 IRC defines Class | vapor relarders as a material or assembly with a raling of < 0,1 perm, using the desiccant melhod with Proc.
A of ASTM E 96. The following materials are typically < 0.1 perm and shall not be used on the interior side of air permeable Insulation in
above-grade exterior walls in warm-humid climates or below-grade exteror walls In any climate: rubber membranes, polyethylene film, glass,
aluminum foll, sheel metal, and foll-faced insulating / nor-insulating sheathings. Thase materials can be used on the interior side of walls If
air permeable insulation is not present (e.g., foil-faced rigld foam board adjacent to a below-grade concrele foundation wall is penmitted).

Note that this list is not comprehensive and other materials with a perm raling < 0.1 also shall not be used, Also, if mir. spec.’s for a product
indicale a perm raling = 0.1, then it may be used, even If itis in this list. Also note that epen-cell and closed-cell foam generally have ratings
above this limit and may be used unless mfr. spec.’s Indicate a perm raling s 0.1, Several exemplions lo these requirements apply:

+ Class | vapor retarders, such as ceramic tile, may be used at shower and lub walls;
« Class | vapor retarders, such as mitrors, may be used if mounted with clips or other spacers that allow air to circulate hehind them.

Alternatively, either a drain tile that Is pre-wrapped with a fabric filler or @ Composite Feundalion Drainage System (CFDS) that has bean
evaluated by ICC-ES per AC 243 are permitled to be used, Note that the CFDS must Include a soll strip drain or another ICC-ES evaluated
perimeter drainage system to be eligible for use, In an existing building (e.g., in a building undergeing a gut rehab,) a drain tile Installed only
on the interior side of the feoting without a channel is permilled. Additionally, a drain lile is not required when a cerlified hydrologist, soll
sclentist, or engineer has determined lhat a crawlspace foundation, or an existing basement foundation (e.g., in a building undergoing a gul
rehab,), is installed in Group | Seils (i.e., well-drained ground or sand-gravel mixtures), as defined by 2009 IRC Table R405.1.

These Items not required for existing structural masonry walls {e.g., in a building undergalng a gut rehabilitation). Note this exemption doss
not extend la exisling wall assemblies with masonry veneers,

. Any of the following systems may be used: a monolithic weather-resistant barrler {i.e., house wrap) shingled at horizonfal joints and sealed

or taped al all joints; weather reslstant sheathings (e.g., faced rigld insulation) fully faped al all "bult” joints; lapped shingle-style bullding
paper ot felts; or ather water-reslstiva barrler recognized by ICC-ES or other accredited agency.

Apply pan flashing over the rough sill framing, inclusive of the comers of the slll framing; side flashing thal extends over pan flashing; and
top flashing thal extends over side flashing or equivalent details for structural masonry walls or structural concrete walls,

Intersecting wall slding shall lerminate 1 In. above the roof or higher, per manufacturer's recommendalions. Gonlinuous flashing shall be
installed in place of slep flashing for metal and rubber membrane roofs,

The assessment of whather the soil Is expansive or collapsible shall be compleia'd by a cerlified hydrologls, soll sclentist, or engineer.

Any of the following are permilted to be used as alternatives to ltem 3.2: a) a roof design Lhat deposits rainwater to a grade-level rock bed
with a waterproof liner and a fateral drain pipe thal meets discharge requirements per ltem 3.2, b) a rainwater harvesting system thal drains
overflow to meel discharge requirements per ltem 3.2; or ©) a continuous rubber membrane (e,g,, EPDM) that Is allgned with the foundation
wall from final grade to = 8 In, below grade and then slopes = 0.5 in. per ft. away from the building for al least 5 ft., with Group | Soils (as
defined in Foolnole 9) covering the membrane to within 3 in. of final grade.

. As an allernalive, any applicable option in 2009 IRC Section R905.2.8.2 is permitted lo be used lo meel ltem 3.3 and any option In 2009 IRC

Seclion R905.2.7.1 is permitted to ba used to meet ltem 3.4, EPA recommends, bul does nol require, thal products mesl ASTM D1970. In
addition, any oplion in 2009 IRC Section R905.13 is permitled to be used to meet elther llem 3.3 or 3.4,
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National Water Management System Requirements
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17. In addition to cemenl board, materials thal have been evaluated by [CC-ES per AC 115 may also be used to meel this requirement, Monolithic
lub and shower enclosures (e.g., fiberglass with no seams) are exempt from this backing material requiremenl unless required by the
manufaclurer, Paper-faced backerboard may anly be used behind monalithic enclosures or waterproof membranes that have been evaluated
by ICC-ES per AC 115, and then only if it meets ASTM mold-resistant standards ASTM D3273 or ASTM DB329,

18, If mold Is present, efforl should be made fo remove all visible signs of mold (e.g., by damp wipe with water and detergent). I removal methods
are not effective, then the malerlal shall be replaced, However, stains that remain after damp wipe are acceptable. Lumber with "sap staln
fungi" Is exempt from this [tem as long as the lumber is structurally intact.

19. For wet-applied Insulation, follow manufacturer's drying recommendations. EPA recomimends thal lumber meislure content be = 18%.

Revised 10/15/2018 Page 3 of 3
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State of Nefw Jersey

PHILIP D. MURPHY DEPARTMENT OF ENVIRONMENTAL PROTECTION CATHERINE R. McCABE
GOVERNOR COMMISSIONER

SHEILA Y. OLIVER
L1. GOVERNOR

Mail Code 401-04Q
Division of Water Supply & Geoscience

Water System Operations Element

Bureau of Water System Engineering
401 E. State Street - P.O. Box 420
Trenton, New Jersey 08625-0420

Tel #: (609) 292-2957 - Fax #: (609) 633-1495
https:/Awww.nj.gov/dep/watersupply/

December 23, 2020
Passaic Valley Water Commission
1525 Main Avenue
Clifton, NJ 07011

Dear Water Purveyor:

Enclosed is a simplified water main extension permit dated December 23, 2020 issued to you pursuant to the New
Jersey Safe Drinking Water Act, N.J.S.A. 58:12A, and in consideration of your application dated September 1, 2020
and signed by James Duprey, Business Administrator.

Your permit is for:

+ Construction of 700 L.F. of 8-inch diameter DIP water main to serve Hinchliffe Stadium Neighborhood, a
proposed 6-story building with 75 apartment units and daycare facility, a proposed restaurant and exhibition
space, and restoration of Hinchliffe Stadium; located in Paterson (Liberty St between Maple St and Jasper St,
Block # 801, Lot # 6, 7, 23), County of Passaic, New Jersey, and

+ The distribution of water for potable purposes from said works.

“Your attention is directed to both the specific and general conditions of the aforementioned permit. Enclosed with
this permit is the Placed into Service Certification (PSC). The PSC must be submitted as required by the Submittal
Action Requirements in the attached permit conditions. If the facility is not completed within the specified time

. allotment, an “Extension of Time" shall be requested at least ninety (90) days prior to the permit expiration date to
allow for review and approval. No extension of time will be granted to an expired permit. Should you have any
questions about this permit, please contact Kelly Hullen at (609) 292-2957. When contacting the Department
regarding this permit, please reference the Permit No. and PWSID No. provided herein.

Sincerely,

e

Ramesh Patel, Environmental Engineer 4
Bureau of Water System Engineering
PWSID NO.: NJ1605002
WCP200004
Enclosures

cc: Kevin Shelly, P.E., Shore Point Engineering
Mayor and Council of Paterson City
Kelly Hullen, BWSE

NJEMS\sd const_pemit_simple_01/30/19



A.T. Cameron, PG

273 Thompson Ave., Middletown, NJ 07748
732-787-0440 Fax 732-787-3859

January 5, 2021

Joseph Portelli

RPM Development Group
77 Park Street

Montclair, NJ 07042

Re:  Hinchliffe Stadium Proposed Renovation of the Vacant Stadium and
Development of an Apartment Building and Parking Garage
Maple and Jasper Sireets,
Paterson, NJ

Dear Mr. Portelli:

A.T. Cameron PG has conducted a limited environmental investigation of soils located at
the subject propetty referenced above. The location of this Site is shown on the Attached
Figure 1. The investigation was conducted in two areas of the Site. The first was at
vacant land located adjacent and to and between the Hinchliffe Stadium and Jasper Street.
This area was investigated by the installation of 13 borings with the collection of one soil
sample from each boring, This is the area of a proposed six-story apartment building and
four-story parking garage. The second area is located on the eastern end of the Stadium
Field. Six test pits were investigated with one soil sample being collected from each test
pit. The locations and the excavation of each test pit was by Pike Construction the
designated site contractor.

Soil Boring Investigation

A total of 13 soil borings were installed in the open ficld located adjacent to the Stadium
and between the Stadium and Jasper Street. Soil borings and samples were collected on
Tuly 24, 2020. Samples were submitted to Water Works Laboratory, but several samples
were forwarded to Test America for analysis. The locations of soil borings are shown on
the attached Figure 2.

Each of the borings were installed by a well driller from GeoPro Environment utilizing a
Geoprobe unit with five (5) foot by two (2) inch macro samplers. Hach of the borings
were installed to a depth of 10 feet below ground surface (bgs). The borings were
continuously field screened. Observations consisted of visually inspecting the soils,
examining the soils for odors, staining, free product, and screening the soil for organic
vapors. Organic vapor screening utilized a Mini Rea 3000 photoionization type meter
(PID).

Previous work conducted in this area of the Site included at Phase I/Preliminary
Assessment conducted by EWMA and a Geotechnical Investigation conducted by
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Whitestone Associates, Historically, part of this area had a water reservoir present that
supplied drinking water to the City of Patterson. The reservoir when no longer needed
was filled in,

The previous work identified subsurface conditions described as follows, At the surface
6 inches of topsoil and vegetation was noted. Underlying the surface cover fill material
was encountered and ranged in depth from approximately 2 feet to 13 feet bgs. The fill
material consisted of silty sand with some debris including brick, concrete, coal, ash, ete.
Beneath the fill material glacial deposits were encountered, The glacial deposits having
varying proportions of sand, poorly graded sand with silt, and poorly graded sand with
gravel to depths up to 28 feet bgs. The current investigation is in general agreement with
the previous findings.

Two series of borings were installed. The F-series (7 borings) borings were installed
adjacent to the Stadium in the area where previous investigation work identified fill. And
the H-seties borings (6 borings) in the area where glacial deposits were identified at the
surface. Each boring was continuously field screened. One sample was collected from
each boring in the six-inch interval with the highest field screening result. If no
indication of contamination was identified the sample was collected from the 2 to 2.5 foot
bgs interval. Tach of the soil samples were analyzed for Target Compound List/Target
Analyte List compounds, EPH, RCRA Characteristics and hexavalent chromium.

A soil boring log was prepared for each boring. Boring Logs are annexed as part of
Attachment A. The F-series borings encountered fill in each boring that ranged from 2.5
feet to 6 feet in thickness. The H-series borings were installed to the northeast of the F-
series boring or closer to Jasper Street, No indication of fill was present in borings H-1,
H-2, or H-3. Fill was present in borings H-4 (3 feet), H-5 (3 feet) and H-6 (2.5 feet).

Field screening results were negative in each of the F-series and H-series borings. No
PID readings were observed in any of the borings. As such each of the soil samples
collected for laboratory testing were collected in the 2 to 2.5 foot bgs interval.

Analytical results from each boring sample were below the most restrictive cleanup
standards with the following exceptions.

Volatile Organic Compounds: None detected above most restrictive cleanup
standard. Methylene chloride was detected a low level in some F-series samples.
This compound was most likely introduced at the laboratory.

Semi-volatile Organic compounds; Benzo(a)pyrene detected above the default
impact to groundwater soil cleanup standard (IGWSCS) in borings F-1 (result
0.21 mg/kg, IGWSCS 0.2 mg/kg), F-6 (result 0.34 mg/kg, IGWSCS 0.2 mg/kg)
F-7 (result 0.24 mg/kg, IGWSCS 0.2 mg/kg) and H-1 result 0.35 mg/kg, IGWSCS
0.2 mg/kg). No compounds detected above the direct residential or non-residential
standards.
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Metals: Mercury was detected above the IGWSCS in boring samples F-1 (0.19
me/kg, IGWSCS 0.1 mg/kg), F-2 (0.14 mg/kg, IGWSCS 0.1 mg/kg), F-3 (0.16
mg/ke, IGWSCS 0.1 mg/kg), and F-6 (0.13 mg/kg, IGWSCS 0.1 mg/kg). Lead
was detected above the IGWSCS in boring samples F-1 (217 mg/kg, IGWSCS 90
me/fkg) and F-6 (310 mg/kg, IGWSCS 90 mg/kg). Aluminum and Manganese
were detected above their respective IGWSCS in several samples. However, the
ground water quality standatd for aluminum and manganese are secondary. That
is, they are not based on health considerations', but primarily on aesthetic
considerations such as taste, odor, and appearance. Both are naturally occuiring
in the soil in New Jersey with concentrations commonly above the impact to
ground water standard. A review of the research paper Ambient Levels of Metals
in NJ Soils by Paul F. Sanders, NJDEP Research Project, 2003 shows aluminum
and manganese to be present at levels well above the DIGWRS from urban soil
within the Piedmont Physiographic Provence. Therefore, NJIDEP has determined
that the impact to ground water pathway does not need to be addressed for these
metals unless there is a reason to believe that their presence is due to a discharge.
As there is no evidence that these exceedances are the result of a discharge at the
Site, evaluation of the impact to ground water pathway is not required for these
compounds. No metals were detected above the residential or non-residential
direct contact standards.

Pesticides and Herbicides: One pesticide was detected above the IGWSCS,
Chlordane in boring sample F-7 (0.13 mg/kg, IGWSCS 0.05 mg/kg). No
pesticides or herbicides were detected above the residential or non-residential
direct contact standards.

Summary results for each of the samples for F-Series boring samples is annexed
as Attachment B and the laboratory report is annexed as Attachment C. Summary
results for each of the samples for H Series boring samples is annexed as
Attachment D and the laboratory report is annexed as Attachment E.

Test Pit Environmental Soil Investigation

A total of 6 test pits were installed within part of the Stadium playing field/track area by
Pike Construction. The locations of each test pits were selected by Pike. Test pits were
approximately 4 feet bgs and the width was that of a backhoe bucket. Test pits were
installed, and samples were collected from each of the test pits on October 27, 2020.

Test Pits 1, 2, 3 and 4 were located within the playing field/track of the stadium. At cach
of these test pits asphalt was located at the surface with a gravel base and geotextile
fabric below the base. The fabric was located from | to 2 feet bgs. Soil observed at test
pits 1 and 2 below the fabric was a brown silty sand with some debris including ash. This
material was similar in appearance to the fill observed in borings. Test pits 3,4, 5 and 6
had a gray silty/clayey sand, poorly sorted with clay to boulder sized material present.
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Some debris was present including brick, concrete, coal, and metal. The test pits were all
fill material, Test Pits 5 and 6 were outside of the playing field/track area and did not
have asphalt at the surface or the geotextile. Photograph of the test pits are annexed as
Attachment H.

One sample was collected from each test pit in the six-inch interval with the highest field
screening result. If no indication of contamination was identified the sample was
collected from the 2 to 2.5 foot bgs interval. Since field screen was also negative in each
of the test pits soil samples were collected from the 2 to 2.5 foot bgs interval. Hach of the
samples were analyzed for Target Compound List/Target Analyte List compounds, EPH,
RCRA Characteristics and hexavalent chromium. Samples were submitted to Test
America for analysis. The locations of test pits are shown on the attached Figure 2.

Analytical results from each test pit sample were below the most restrictive cleanup
standards with the following exceptions.

Volatile Organic Compounds: None detected above most restrictive cleamip
standard.

Semi-volatile Organic compounds: Benzo(a)pyrene detected above the default
impact to groundwater soil cleanup standard (IGWSCS) in Test Pit 3 (sample C-
3) (result 0.72 mglkg, IGWSCS 0.2 mg/kg) and Test Pit 5 (sample C-5) (result
0.41 mglkg, IGWSCS 0.2 mg/kg). No other compounds were detected above the
direct contact residential or non-residential standards.

Metals: Mercury was detected above the IGWSCS in Test Pit 3 (sample C-3)
(0,11 mglkg, IGWSCS 0.1 mg/kg), Test Pit 4 (sample C-4) (0.14 mgkg,
IGWSCS 0.1 mg/kg) and Test Pit 5 (sample C-5) (0.11 mglkg, IGWSCS 0.1
mg/kg). Lead was detected above the IGWSCS in Test Pit 5 (sample C-5) (145
mg/kg, IGWSCS 90 mg/kg). Aluminum and Manganese were detected above
their respective IGWSCS in several samples. However, the ground water quality
standard for aluminum and manganese are secondary. That is, they are not based
on health considerations', but primarily on aesthetic considerations such as taste,
odor, and appearance. Both are naturally occutring in the soil in New Jersey
with concentrations commonly above the impact to ground water standard. A
review of the research paper Ambient Levels of Metals in NJ Soils by Paul .
Sanders, NJDEP Research Project, 2003 shows aluminum and manganese fo be
present at levels well above the DIGWRS from urban soil within the Piedmont
Physiographic Provence, Therefore, NJDEP has determined that the impact to
ground water pathway does not need to be addressed for these metals unless there
is a reason to believe that their presence is due to a discharge. As there is no
evidence that these exceedances are the result of a discharge at the Site,
evaluation of the impact to ground water pathway is not required for these
compounds.
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Pesticides and Herbicides: Two pesticides were detected above the most
restrictive cleanup standards, Chlordane was detected in Test Pit 3 (sample C-3)
and Test Pit 4 (sample C-4) above the IGWSCS with results 0.11 mg/kg and 0.55
respectively (IGWSCS 0.05 mg/kg). Chlordane also exceeded the residential
direct contact standard of 0.2 mg/k in Test Pit 4 (sample C-4). Dieldrin was
detected above the IGWSCS in Test Pit 3 (sample C-3) (0.0.014 mg/kg, IGWSCS
0.003 mg/kg) and Test Pit 4 (sample C-4) (result 0.036 mg/kg IGWSCS 0.03
mg/kg).

Summary tables for each of the samples for the test pit samples arc annexed as
Attachment T and the laboratory report is annexed as Attachment G.

Conclusions

One compound, chlordane exceeded its residential direct contact cleanup standard. Test
Pit 4 sample C-4 exceeded the standard for Chlordane with a result of 0.55 mg/kg and
standard of 0.2 mg/kg. Chlordane was present in boring samples as well suggesting that
it may not be localized at Test Pit 4.

Several compounds exceeded the defanlt impact to ground water cleanup standard
including benzo(a)pyrene, lead, mercury, aluminum, manganese, chlordane, and dieldrin.
Further investigation of the impact to ground water pathway is suggested for those
compounds that exceed the IGWSCS. Although aluminum and manganese were detected
above their respective IGWSCS no further assessment is required as noted above.

Should you have questions please contact the undersigned.

Regards,

ﬁ! 7— ﬁc?/f(éa/‘ﬂ/(

A.T. Cameron, PG

Attachments
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SECTION 1.0
Summary of Findings

Whitestone Associates, Inc. (Whitestone) has performed an exploration and evaluation of the subsurface
conditions on the site of the proposed mixed-use development to be located at Liberty Street and Maple
Street (Block 801, Lots 6, 7, & 23) in Paterson, Passaic County, New Jersey. The site of the proposed
construction is shown on the Test Location Plan included as Figure 1.

At the time of Whitestone’s investigation, the subject site housed the vacant Hinchliffe Stadium with
associated pavements, utilities, and landscaped areas. The northern portion of the site consists of a vacant
parcel. Based on Match 4, 2020 (last revised March 10, 2020) ALTA & NSPS Land Title Survey prepared
by Stonefield Engineering & Design, LLC (Stonefield), the subject site has a high elevation of
approximately 159 feet above North American Vertical Datum 1988 (NAVD 88) in the northern portion
of the site with a low elevation of approximately 129 feet above NAVD 88 in the western portion of the
site.

Based on the Hinchiiffe Stadium Concept Plan prepared by Clarke Caton Heinz Architecture, the
proposed redevelopment will include partial demolition of the existing site structures and renovation of
the existing Hinchliffe Stadium and surrounding areas. The scope of work includes the construction of a
six-story, 5,877-square feet (footprint) residential building, a four-story, 29,894-suqre feet (footprint)
parking garage, and an approximately 5,000-spaire feet (footprint) restaurant building with associated
pavements and utilities. New stormwater management (SWM) areas will be constructed around the
proposed building footprint, however, at the time of this report, the exact type, location, and depth of the
SWM area(s) were not finalized.

The subsurface exploration included performing a reconnaissance of the project site, drilling soil test
borings, excavating soil profile pits, and collecting soil samples for laboratory analyses. The data from
this exploration was analyzed by Whitestone in light of the project information provided by Shore Point.

»  Subsurface Conditions: At the surface, the subsurface tests encountered either six inches of topsoil
or up to four inches of asphalt pavement with no apparent subbase. Underlying the surface cover,
existing fill material was encountered ranging in depth from two feet below ground surface (fbgs) and
13 fbgs. The existing fill material consisted of silty sand with trace debris including brick, concrete,
coal, cinders, plastic, and metal. Beneath the existing fill materials, fourteen soil borings encountered
natural glacial deposits consisting of silty sand (USCS: SM), clayey sand (USCS: SC), lean clay
(USCS: CL) with variable amounts of sand, poorly graded sand with silt (USCS: SP-SM), and poorly
graded sand (USCS: SP) with various amounts of gravel to depths ranging from 0.5 fbgs to 28 fbgs.
Beneath the glacial deposits, seven soil borings encountered residual soils consisting of silty sand
(USCS: SM) with various amounts of gravel and sandy silt (USCS: ML) with vatious amounts of
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gravel to depths ranging from nine fbgs to 28 fbgs. Underlying the existing fill materials, glacial
deposits, and residual soils, 16 soil borings were terminated in weathered rock at depths ranging from
6.5 fbgs to 33.1 fhgs.

Recommendations developed upon consideration of these results are summarized below and presented in

greater detail in the following report.

» TFoundations: Whitestone recommends supporting the proposed structure on conventional spread
and continuous wall footings designed to bear within the improved and approved existing fill
materials, the naturally occurring approved site soils, and/or on properly placed and compacted
structural fill. Foundations bearing within these materials may be designed using a maximum
allowable net beating pressure of 4,000 pounds per square foot (psf). Limited overexcavation of the
existing fill materials should be anticipated due to the general variability encountered within this
stratum. In addition, all footing excavation bottoms should be compacted in-place by hand operated
equipment in the presence of a geotechnical engineer to densify sporadic loose/soft zones or disturbed
soils resulting from the excavation.

» Tloor Slabs and Pavements: Whitestone anticipates that the underlying natural soils and/or
controlled structural fill will be suitable for support of the proposed floor slabs and pavements
provided these materials are properly recompacted, prooftolled, and evaluated during the construction
phase.

» Soil Reusability: Whitestone anticipates that a majority of the underlying fill materials will be
suitable for selective reuse bearing an evaluation. Natural glacial deposits and residual soils will also
be suitable for reuse as structural fill and/or backfill throughout the site provided that moisture
contents are controlled within two percent of the optimum moisture content. The majority of on-site
soils are silt blended with various amounts of sand that can be moisture sensitive. Immediate reuse of
on-site soil should not be expected. Imported materials and soil exchange may be required if
extended periods of warm, dry weather are not available during earthwork operations.

More detailed design criteria and construction recommendations for proposed foundations, slabs,

pavements, and earthwork are discussed in the following report.
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SECTION 2.0
Introduction

2.1 AUTHORIZATION

Kevin E. Shelly, P.E. with Shore Point issued authorization to Whitestone to perform the geotechnical
investigation at this site relevant to the proposed site development. The geotechnical investigation was
performed in general accordance with Whitestone’s November 13, 2019 proposal to Shore Point.

2.2 PURPOSE

The purpose of this subsurface exploration and analysis was to:

» ascertain the various soil profile components at test locations;
» estimate the engineering characteristics of the proposed foundation bearing and subgrade materials;

» provide geotechnical criteria for use by the design engineers in preparing the foundation, floor slab,
SWM and pavement design;

» provide recommendations for required earthwork and subgrade preparation;

» record groundwater levels (if encountered) at the time of the investigation and discuss the potential
impact on the proposed construction; and

» recommend additional investigation and/or analysis (if warranted).

2.3 SCOPE

The scope of the exploration and analysis included the subsurface exploration, field testing and sampling,
laboratory analyses, and a geotechnical engincering analysis and evaluation of the subsurface materials.
This Report of Geotechnical Investigation is limited to addressing the site conditions related to the
physical support of the proposed construction. Any references to suspicious odors, materials, or
conditions are provided strictly for the client’s information.

2.3.1 Field Exploration

The field exploration of the project site was conducted by means of 19 soil test borings with two offset
borings (identified as B-1 through B-19) performed with an truck mounted drill rig using hollow stem
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augers and split-spoon sampling techniques, and excavating four soil profile pits (identified as SPP-1
through SPP-4) performed with a rubber tire backhoe. The borings were performed within the proposed
building footprints and parking garage footprint arcas and were terminated at depths ranging from
approximately 6.5 fbgs to 33.1 fbgs. The soil profile pits were performed within proposed SWM areas
and were terminated at depths ranging from approximately 11 fbgs to 12 fbgs. The soil borings and soil
profile pits were backfilled with soil cuttings generated from the investigation. The locations of the
subsurface tests are shown on the accompanying Test Location Plan included as Figure 1.

The subsurface tests were conducted in the presence of Whitestone personnel who performed field tests,
recorded visual classifications, and collected samples of the various strata encountered. The test locations
were located in the field using normal taping procedures and estimated right angles. These locations are
presumed to be accurate within a few feet.

Soil borings and Standard Penetration Tests (SPTs) were conducted in general accordance with American
Society for Testing Materials (ASTM) designation D 1586. The Standard Penetration Resistance value
(N) can be used as an indicator of the consistency of fine-grained soils and the relative density of coarse-
grained soils. The N-value for various soil types can be correlated with the engineering behavior of
earthworks and foundations.

Groundwater level observations, although not encountered, were recorded during and immediately
following the completion of the testing operations within the soil borings and test excavations. Seasonal
variations, temperature effects, and recent rainfall conditions may influence the levels of the groundwater,
and the observed levels will depend on the permeability of the soils. Groundwater elevations derived
from sources other than seasonally observed groundwater monitoring wells may not be representative of
true groundwater levels.

2.3.2 Laboratory Program

In addition to the field investigation, a laboratory testing program was conducted to determine additional,
pertinent engineering characteristics of representative samples of on-site soils. The laboratory program
was performed in general accordance with applicable ASTM standard test methods and included
physical/textural testing of representative samples of various strata.

The results of the laboratory program are presented in this section in a general manner and qualitatively
interpreted. The results are incorporated into the findings and recommendations discussed throughout this
report. Quantitative test results are provided in Appendix B.

Physical and Textural Analysis: Representative samples of selected strata encountered were subjected
to a laboratory program that included moisture content determinations (ASTM D-2216) and washed
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gradation analyses (ASTM D-422) in order to perform supplementary engineering soil classifications in
general accordance with ASTM D-2487. The soil strata tested were classified by the Unified Soil
Classification System (USCS) and results of the laboratory testing are summarized in the following table.

LABORATORY TESTING SUMMARY
Source of | Sample Depth Na.tural Llflu}d Blagde Fassing USCS

Sample Number (fbgs) Molsture Lins e Ho. 2 Classification
AR 2 (%) (%) (%) | Sieve (%) :

B-2 S-4 6.0-8.0 17.2 27 9 3.5 CL

B-4 5-2 2.0-4.0 11.7 NP NP 39 SM

B-5 843 4.0 -6.0 43 NP NP 11.9 SP-SM

B-10 S-5 8.0-100 18.8 NP NP 64.2 ML

Notes: NP = Non-Plastic

The engineering classifications are useful when considered in conjunction with the additional site data to
estimate properties of the soil types encountered and to predict the soil’s behavior under construction and

service loads. Laboratory test results are provided in Appendix B.
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SECTION 3.0
Site Description

3.1 LOCATION AND DESCRIPTION

The subject property is located at Liberty Street & Maple Street, Paterson, Passaic County, New Jersey
and can be identified further as Block 801, Lots 6, 7 & 23. The site is bound to the north by industrial
buildings, to the south by a wooded lot, to the east by a public followed by a wooded parcel, and to the
west by a public park followed by the Passaic River. The site of the proposed construction is shown on
the Test Location Plan included as Figure 1.

32 EXISTING CONDITIONS

Surface Cover/Development: At the time of Whitestone’s investigation, the subject site consisted
vacant Hinchliffe Stadium along with a vacant parcel to the north.

Topography: Based on ALTA & NSPS Land Title Survey prepared by Stonefield, the subject site has a
high elevation of approximately 159 feet above NAVD 88 in the northern portion of the site with a low
elevation of approximately 129 feet above NAVD 88 in the western portion of the site.

Utilities: At the time of Whitestone’s investigation, the subject site near vacant Hinchcliffe was serviced
by underground utilities including gas, water, sanitary and by above ground utilities including electric and
telephone.

Site Drainage: Surface runoff is anticipated to follow existing site contours draining toward inlets
located within the adjacent right-of-way. The termination of these inlets are unknown.

3.3 SITE GEOLOGY

The subject site is situated within the Piedmont Geomorphic Province of New Jersey. Specifically, the
subject site is underlain by the Lower Jurassic-aged Orange Mountain Basalt formation, which is part of
the Brunswick Group. The Orange Mountain Basalt formation generally cansists of dark-greenish-gray to
greenish-black basalt composed mostly of calcic plagioclase and clinopyroxene. The overburden
materials at the site include late Wisconsinan glaciofluvial terrace deposits generally consisting of sand,
pebble-to-cobble gravel, minor silt and clay. Overburden materials also include sporadic organic marsh

soils and artificial fill associated with past and present development.
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34 PROPOSED CONSTRUCTION

Based on the Hinchliffe Stadium Concept Plan prepared by Clarke Caton Heinz Architecture, the
proposed redevelopment will include partial demolition of the existing site structures and renovation of
the existing Hinchliffe Stadium and surrounding areas. The scope of work includes the construction of a
six-story, 5,877-square feet (footprint) residential building, a four-story, 29,894-suqre feet (footprint)
parking garage, and an approximately 5,000-spaire feet (footprint) restaurant building with associated
pavements and utilities. New SWM areas will be constructed around the proposed building footprint,
however, at the time of this report, the exact type, location, and depth of the SWM area(s) were not
finalized. No new retaining walls currently are planned.

The anticipated maximum loads are expected to be less than the following:

» column loads - 450 kips;
» wall loads - 7.0 kips/linear foot; and
» floor slabs - 125 pounds per square foot.

The above-referenced structural loads were assumed based upon Whitestone’s previous experience with
similar facilities and should be confirmed by the structural engineer. The scope of Whitestone’s
investigation and the professional advice contained in this report were generated based on the project
details noted herein. Any revisions or additions to the design details enumerated in this report should be
brought to the attention of Whitestone for additional evaluation as warranted.
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SECTION 4.0
Subsurface Conditions

Details of the subsurface materials encountered are presented on the Records of Subsurface Exploration
presented in Appendix A of this report. The subsurface soil conditions encountered in the soil borings
and profile pits consisted of the following generalized strata in order of increasing depth.

4.1 SUBSURFACE SOIL CONDITIONS

Surface Cover: The soil borings and profile pits were performed within the vacent parcel to the north and
around an existing one-story building to the west near Hinchliffe Stadium encountered approximately six

inches of topsoil at the surface and approximately four inches of asphaltic pavement and concrete.

Existing Fill Materials: At or underlying the surface cover materials, 17 soil borings and one profile pit
encountered existing fill materials. The existing fill materials generally consisted of: sand with variable
amounts of gravel and debris and silty sand with variable amounts of gravel, silt, and debris. The debris
encountered consisted of wood, concrete, brick, asphalt, fabric, metal, plastic, steel, and tile. Where
encountered, the existing fill materials extended to depths ranging from approximately two fbgs to 13.0
fbgs. SPT N-values within the existing fill materials ranged between seven blows per foot (bpf) and
refusal (refusal defined as greater than 50 blows per six inches of split-spoon sampler advancement) and
averaged approximately 22 bpf.

Glacial Deposits: Underlying the existing fill materials, the borings and profile pits encountered natural
glacial deposits generally consisting of silty sand (USCS: SM), clayey sand (USCS: SC), lean clay
(USCS: CL) with variable amounts of sand, poorly graded sand with silt (USCS: SP-SM), and poorly
graded sand (USCS: SP) with variable amounts of gravel. Where encountered, the glacial deposits
extended to depths ranging from approximately six fbgs to 28 fbgs. SPT N-values within this stratum
ranged between six bpf and refusal (refusal defined as greater than 50 blows per six inches of split-spoon
sampler advancement), generally indicating loose to very dense relative densities and averaging
approximately 23 bpf.

Residual Seils: Underlying the existing fill materials and glacial deposits, seven borings encountered
natural residual soils consisting of silty sand (USCS: SM) with various amounts of gravel and sandy silt
(USCS: ML) with various amounts of gravel. Where encountered, the residual soils extended to depths
ranging from approximately nine fbgs to 33 fogs. SPT N-values within this stratum ranged between six
bpf and 50 bpf, indicating loose to very dense relative densities and averaging approximately 21 bpf.
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Weathered Rock/Bedrock: Underlying the glacial deposits and residual soils, the subsurface tests
encountered highly basalt. The borings and profile pits were terminated at the apparent weathered
rock/bedrock interface at depths ranging from approximately 6.5 fbgs to 33.1 fbgs. SPT N-values within
this stratum were consistently in the refusal range (defined as more than 50 blows per six inches of split
spoon sampler penetration.

4.2 GROUNDWATER

Static groundwater was not encountered within the subsurface tests to a maximum depth explored of
approximately 20 fbgs, however, indications of impeded drainage were encountered at variable depths

across the subject site. Groundwater conditions likely will fluctuate scasonally and following periods of
precipitation.
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SECTION 5.0
Conclusions and Recommendations

5.1 GENERAL

Following construction phase evaluation, Whitestone recommends supporting the proposed structures on
conventional shallow foundations bearing within the improved and approved existing fill, natural soils,
and/or controlled structural fill soils that are properly inspected, placed, and compacted in accordance
with Sections 5.2, 5.3, and 5.11 of this report. Areas of existing fill may require overexcavation due to
inherent variability of existing fill.

Whitestone anticipates that proposed floor slabs and pavements may be supported on approved and
improved existing fill materials, underlying natural soils, and/or controlled structural fill materials subject
to supplemental evaluation and subgrade preparation as described herein with areas of recompaction,
overexcavation and replacement and/or mechanical stabilization anticipated due to the inherent variability

that exists within existing fill, evidenced by the debris encountered and sporadic N-values.
5.2 SITE PREPARATION AND EARTHWORK

Surface Cover Stripping and Demolition: Prior to any remaining stripping operations, all utilities
should be identified and secured. The existing surface cover to be stripped should be removed from
within and at least five feet beyond the limits of areas requiring structural fill placement, where possible.
Former structural elements, although not anticipated, encountered during excavations, should be removed
entirely from below proposed foundations and their zones of influence (as determined by lines extending
at least one foot laterally beyond footing edges for each vertical foot of depth) and excavated to at least
two feet below proposed construction subgrade levels elsewhere. All fill or backfill placed in structural
areas during any demolition operations should be placed as structural fill in accordance with Section 5.2,
5.3, and 5.11 of this report.

Surface Preparation/Proofrolling: Prior to placing any fill or subbase materials to raise or restore
grades to the desired subgrade elevations, the existing exposed soils should be compacted to a firm
surface with several passes in two perpendicular directions of a minimum 10-ton roller. The surface then
should be proofrolled with a loaded tandem axle truck in the presence of the geotechnical engineer to help
identify soft or loose pockets which may require removal and replacement or further investigation.
Proofrolling should be performed after a suitable period of dry weather to avoid degrading an otherwise
stable subgrade. Any fill or backfill should be placed and compacted in accordance with Section 5.3.
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Subgrade Protection and Inspection: Every effort should be made to minimize disturbance of the on-
site materials by construction traffic and surface runoff. The on-site soils will deteriorate when subjected
to repeated wetting and construction traffic and may require wetting or drying to achieve proper
compaction, The site contractors should employ necessary means and methods to protect the sub grade.

Difficult Excavation Considerations: Very dense soil, weathered rock, and apparent bedrock were
encountered during this subsurface investigation at variable depths. Based on proposed site grading,
removal of weathered rock and intact rock should be anticipated during construction. Excavation
difficulties will be more prevalent in confined excavations, such as foundations and utilities, footing and
utility excavations may inadvertently become oversized due to irregular excavation and require additional
backfill materials. The speed and ease of excavation will depend on the type of grading equipment, the
equipment operator, and the geologic structure of the material, such as planes of weakness and spacing
between discontinuities. Based on local experience and the results of test boring efforts, Whitestone
expects that the upper few feet of the weathered rock materials typically can be removed with a large
excavator equipped with ripping tools and extreme service buckets with rock teeth without considerable
difficulty during mass grading operations. However, planned excavations beyond a few feet into the
weathered materials and refusal depths in confined excavations are expected to require the use of large
excavation machinery equipped with ripping tools and/or pneumatic hammers.

5.3 STRUCTURAL FILL AND BACKFILL

Imported Fill Material: Any imported material placed as structural fill or backfill to raise elevations or
restore design grades should consist of clean, relatively well graded sand or gravel with a maximum
particle size of three inches and five percent to 20 percent of material finer than a #200 sieve.
Alternatively, inorganic soil types including silty and clayey sands and gravels with higher percentage of
fine material and silts and clays with a liquid limit less than 40 and a plasticity index less than 20 may be
considered subject to the owner’s approval, provided that the required moisture content and compaction

controls are met. The material should be free of clay lumps, organics and deleterious material.

On-Site Material: Based on the conditions disclosed by the subsurface tests, Whitestone anticipates that
a majority of the natural soils will be suitable for selective reuse as structural fill and/or backfill provided
moisture contents are controlled within two percent of the optimum during favorable weather conditions.
Reuse of the site soils will be contingent on careful inspection in the field by the owner’s geotechnical

engineer by visual observation and/or test pit excavations cither prior to or during construction.

Laboratory results indicate that the existing fine-grained soils (USCS: ML and CL) are highly moisture
sensitive. The reuse of these materials typically is possible only during ideal weather conditions. Reuse

of these soils is expected to require mixing with a granular material, extensive moisture conditioning,
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and/or drying to facilitate their reuse, workability, and compaction in fill areas. The on-site soils will

become increasingly difficult to reuse and compact where wetted beyond the optimum moisture content.

Materials that are, or become, exceedingly wet likely will require discing and aerating that may not be
practical. Alternatively, imported fill materials and soil exchange may be required to attain the desired
grades, backfill utility trenches, and expedite earthwork operations. The stripped topsoil should not be
used as fill or backfill.

Compaction and Placement Requirements: All fill and backfill should be placed in maximum nine-
inch loose lifts and compacted to 95 percent of the maximum dry density within two percent of the
optimum moisture content as determined by ASTM D 1557 (Modified Proctor) unless otherwise
recommended in subsequent sections of this report. Whitestone recommends using a vibratory drum roller

to compact the on-site soils or a small hand-held vibratory compactor within excavations.

Structural Fill Testing: A sample of the imported fill material and on-site materials to be re-used should
be submitted to the geotechnical engineer for analysis and approval prior to use. The placement of all fill
and backfill should be monitored by a qualified engineering technician to ensure that the specified
material and lift thicknesses are properly installed. A sufficient number of in-place density tests (methods
ASTM D 6938 or ASTM D 1556) should be performed on each lift to ensure that the specified
compaction is achieved throughout the height of the fill or backfill.

5.4 GROUNDWATER CONTROL

Groundwater was not encountered within the borings and profile pits to a maximum depth explored of
approximately 33 fbgs. Therefore, Whitestone anticipates that static groundwater will be deeper than
proposed foundation excavations. However, trapped/perched water may be expected to be encountered
across the subject site, especially following precipitation events. As such, construction phase dewatering
of perched groundwater through the use of gravity fed sump pumps may be anticipated during excavation
activities for this site. Whitestone anticipates that dewatering typically would include numerous sump

pumps along the excavation perimeter.

Because the subsurface soils will soften when exposed to water, every effort must be made to maintain
drainage of surface water runoff away from construction areas by grading and limiting the exposure of
excavations to rainfall. Overexcavation of saturated soils and replacement with controlled structural fill
and/or one foot to two feet of open graded gravel (such as 3/4 inch clean crushed stone) may be required

prior to resuming work on disturbed subgrade soils.
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5.5 FOUNDATIONS

Shallow Foundation Design Criteria: Contingent upon construction phase evaluation, Whitestone
recommends supporting the proposed on conventional spread and continuous wall footings designed to
bear within the improved and approved existing fill materials, the natural site soils, and/or on properly
placed and compacted structural fill that is properly evaluated, placed, and compacted in accordance with
Sections 5.2, 5.3, and 5.11 of this report. Foundations bearing within these materials may be designed to
impart a maximum allowable net bearing pressure of 4,000 psf. Areas of overexcavation should be
anticipated due to the general variability encountered within the existing fill materials.

All footing bottoms should be improved by in-trench compaction in the presence of the geotechnical
engineer. Regardless of loading conditions, proposed foundations should be sized no less than minimum
dimensions of 24 inches for continuous wall footings and 36 inches for isolated column footings.

Below-grade footings and footings subject to overturning should be designed so that the maximum toe
pressure due to the combined effect of vertical loads and overturning moment does not exceed the
recommended maximum allowable net bearing pressure. In addition, positive contact pressure should be
maintained throughout the base of the footings such that no uplift or tension exists between the base of
the footings and the supporting soil. Uplift loads should be resisted by the weight of the concrete. Side
friction should be neglected when proportioning the footings so that lateral resistance should be provided
by friction resistance at the base of the footings. A coefficient of friction against sliding of 0.35 is
recommended for use in the design of the foundations bearing within the existing site soils or imported
structural fill soils.

Partial Weathered Rock/Bedrock Support: Foundations should not be supported partially on
weathered rock, weathered rock-sized cobbles/boulders, or bedrock and partially on soil because of the
risk of brittle fracture due to a hinging effect. If the proposed bearing elevations result with partial
bearing on such materials, Whitestone recommends removing a minimum of six inches of the weathered
rock/bedrock and restoring the bearing elevation with structural fill.

Foundation Inspection: Whitestone recommends that the suitability of the bearing soils along and
below the footing bottoms be verified by the owner’s geotechnical engineer with specific knowledge of
the site subsurface conditions and design assumptions prior to placing concrete for the footings. Where
areas of unsuitable materials are encountered in footing excavations, overexcavation and recompaction or
replacement may be necessary to provide a suitable footing subgrade in accordance with Section 5.2.
Any overexcavation to be restored with structural fill will need to extend at least one foot laterally beyond
footing edges for each vertical foot of overexcavation. Lateral overexcavation can be reduced if the grade
is restored with lean concrete or approved flowable fill. The bottom of overexcavation should be
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compacted with vibrating plates or plate tampers (“jumping jacks”) to compact locally disturbed

materials.

Settlement: Whitestone estitates post construction settlements of proposed building foundations to be
less than one inch if the recommendations outlined in this report are properly implemented. Differential

settlement of building foundations should be less than one-half inch.

Frost Coverage: Footings subject to frost action should be placed at least 36 inches below adjacent
exterior grades or the depth required by local building codes to provide protection from frost penetration.
Interior footings not subject to frost action may be placed at a minimum depth of 18 inches below the slab
subgrade.

5.6 FLLOOR SLAB

Whitestone anticipates that the improved and approved existing fill materials, the underlying natural soils
and/or controlled structural fill materials will be suitable for support of the proposed floor slabs provided
these materials are properly evaluated, placed, compacied and proofrolled in accordance with Sections
5.2, 5.3, and 5.11 of this report. Localized areas of overexcavation may be anticipated due to the presence
of existing fill materials and if the subgrades are exposed to precipitation or repeated construction traffic.
Any areas that become softened or disturbed as a result of wetting and/or repeated exposure to
construction traffic should be removed and replaced with compacted structural backfill. The properly
prepared on-site soils are expected to yield a minimum subgrade modulus (k) of 150 psi/in.

A minimum four-inch layer of coarse aggregate, such as AASHTO #57 stone, dense graded aggregate, or
equal, should be installed below ground-supported floor slabs to provide a capillary break. An
impervious membrane also should be provided as a moisture vapor barrier beneath all floor slabs.

571 PAVEMENT DESIGN CRITERIA

General: Whitestone anticipates that the improved and approved existing fill materials, natural soils
and/or compacted structural fill and/or backfill placed to raise or restore design elevations are expected to
be suitable for support of the proposed pavements provided these materials are properly evaluated,
compacted, and proofrolled in accordance with Sections 5.2, 5.3, and 5.11 of this report during favorable
weather conditions. Localized areas of overexcavation may be anticipated due to presence of existing fill
materials and if the subgrades are exposed to precipitation. If the risk of increased maintenance is not
acceptable, more extensive subgrade preparation recommendations can be developed. The following
pavement section recommendations are based on the assumption that such an increased risk is acceptable.
Whitestone would be pleased to prepare alternative recommendations for the more substantial subgrade
improvements,
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Design Criteria: A California Bearing Ratio value of five has been assigned to the properly prepared
subgrade soils for pavement design purposes. This value was correlated with pertinent soil support values
and assumed traffic loads to prepare flexible and rigid pavement designs per the AASHTO Guide for the

Design of Pavement Structures.

Design traffic loads were estimated based on Whitestone’s past experience with similar projects and
correlated with 18-kip equivalent single axle loads (ESAL) for a 20-year life. Estimated maximum
pavement loads of 25,000 ESALs and 60,000 ESALs were used for Standard-Duty and Heavy-Duty
pavement areas, respectively.

Pavement Sections: The following recommended flexible pavement section is presented below:

FLEXIBLE PAVEMENT SECTION DESIGN
; Standard Duty Heavy Duty Thickness
t .
Layts Aaterial Thickness (Inches) (inches)
Asphalt Surface NIDOT -5 1.5 15
Asphalt Base NJIDOT I-2 Base 2.0 3.0
Granular Subbase NIDOT DGA Base Course 6.0 7.0

A rigid concrete pavement should be used to provide suitable support at areas of high traffic or severe
turns (such as loading dock areas and access aprons). The recommended rigid pavement is presented
below in tabular format:

RIGID PAVEMENT SECTION DESIGN

; Standard Duty Heavy Duty Thickness
Ly Majerial Thickness (Inches) (inches)
Surface 4000 psi Air-Entrained Concrete 6.0 7.0
Base NJIDOT DGA Base Course 6.0 6.0

Additional Design Considerations: The pavement section thickness designs presented in this report are
based on the design parameters detailed herein and are contingent on proper construction, inspection, and
maintenance. Additional thickness may be required by local code. The designs are contingent on
achieving the minimum soil support value in the field. To accomplish this requirement, all subgrade soil
and supporting fill or backfill must be placed, compacted, and evaluated in accordance with Sections 5.2,
5.3, and 5.11 of this report. Proper drainage must be provided for the pavement structure including
appropriate grading and surface water control.
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The performance of the pavement also will depend on the quality of materials and workmanship.
Whitestone recommends that NJDOT standards for materials, workmanship, and maintenance be applicd
to this site. Project specifications should include verifying that the installed asphaltic concrete material
composition is within tolerance for the specified materials and that the percentage of air voids of the
installed pavement is within specified ranges for the respective materials. All rigid concrete pavements
should be suitably air-entrained, jointed, and reinforced.

5.8 RETAINING WALLS/LATERAL EARTH PRESSURES

No site retaining walls were identified on the aforementioned plans. Whitestone should be notified if any
other retaining structures or design considerations requiring lateral earth pressure estimations are
proposed.

5.9 SEISMIC AND LIQUEFACTION CONSIDERATIONS

Based on a review of the subsurface conditions relevant to the 2018 International Building Code - New
Jersey Edition, the subject site may be assigned a Site Class C. Based on the seismic zone and soil profile
liquefaction considerations are not expected to have a substantial impact on design.

510 EXCAVATIONS

The soils encountered during this investigation within anticipated excavation depths arc at least consistent
with Type C Soil Conditions as defined by 29 CFR Part 1926 (OSHA) which require a maximum
unbraced excavation angle of 1.5:1 (horizontal:vertical). Actual conditions encountered during
construction should be evaluated by a competent person (as defined by OSHA) to ensure that safe
excavation methods and/or shoring and bracing requirements are implemented.

5.1 SUPPLEMENTAL POST INVESTIGATION SERVICES

Construction Inspection and Monitoring: The owner’s geotechnical engineer with specific knowledge
of the site subsurface conditions and design assumptions should perform inspection, festing, and
consultation during construction as described in previous sections of this report. Monitoring and testing
should also be performed to verify that the existing surface cover is properly removed and suitable
materials used for controlled fill are properly placed and compacted over suitable subgrade soils. The
owner’s geotechnical engineer should also evaluate existing fill materials for structural support and

proofroll all subgrades prior to foundation, floor slab, and pavement support.
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512 PRELIMINARY STORMWATER MANAGEMENT AREA EVALUATION

General: Soil profile pits SPP-1 through SPP-4 were performed within accessible areas across the

subject site. The soil profile pits performed within the SWM areas were terminated at depths ranging from

approximately 11 fbgs to 12 fbgs.

Estimated Seasonal High Groundwater Levels:

The. methods used in determining the seasonal high

groundwater level include evaluating the soil morphology within a test excavation and identifying

irregular spots or blotches of different colors or minerals unlike that of the surrounding soil (mottles). A

summary of the estimated seasonal high groundwater observations, where encountered, as well as

infiltration and permeability test results are included in the following table.

INFILTRATION/PERMEABILITY TEST SUMMARY
) + Infiltration/Permeability Test
Profile S“"f;‘; ]:::;"::““ ESHGW | USDA Classification —— :
Pit # (fbgs) @ Test ept ate
NAVD 88) (fbgs) (in/hour)
SPP-1 158.0 NE Loamy Sand 4.0 9.0
SPP-2 160.0 NE Sand 4.0 9.0
SPP-3 158.0 NE Sandy Clay Loam 4.0 <02
SPP-4 158.0 NE Sand 4.0 12.0

#NS — Not Surveyed, NE —Not Encountered

Soil Infiltration Rates:

Representative samples within the profile pits were subjected to in-site

infiltration testing and laboratory tube permeameter analysis as detailed in New Jersey Stormwater Best

Practices Manual. Testing resulted in rates ranging from less than 0.2 inches per hour (iph) to 12.0 iph.

Individual tube permeameter test results are provided in Appendix B.
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SECTION 6.0
General Comments

Supplemental recommendations may be required upon finalization of construction plans or if significant
changes are made in the characteristics or location of the propesed structures. Soil bearing conditions
should be checked at the appropriate time for consistency with those conditions encountered during
Whitestone’s geotechnical investigation.

The possibility exists that conditions between borings may differ from those at specific boring locations,
and conditions may not be as anticipated by the designers or contractors. In addition, the construction
process may alter soil and rock conditions. Therefore, experienced geotechnical personncl should
observe and document the construction procedures used and the conditions encountered.

The recommendations presented herein should be utilized by a qualified engineer in preparing the project
plans and specifications. The engineer should consider these recommendations as minimum physical
standards which may be superseded by local and regional building codes and structural considerations.
These recommendations are prepared for the sole use of Shore Point Engineering for the specific project
detailed and should not be used by any third party. These recommendations are relevant to the design
phase and should not be substituted for construction specifications.

Whitestone assumes that a qualified contractor will be employed to perform the construction work, and
that the contractor will be required to exercise care to ensure all excavations are performed in accordance
with applicable regulations and good practice. Particular attention should be paid to avoiding damaging
or undermining adjacent properties and maintaining slope stability.

Whitestone recommends that the services of the geotechnical engineer be engaged to test and evaluate the
soils in the footing excavations prior to concreting in order to determine that the soils will support the
bearing capacities. Monitoring and testing also should be performed to verify that suitable materials are
used for controlled fills and that they are properly placed and compacted over suitable subgrade soils.

The exploration and analysis of the foundation conditions reported herein are considered sufficient in
detail and scope to form a reasonable basis for the foundation design. The recommendations submitted
for the proposed construction are based on the available soil information and the preliminary design
details furnished by Shore Point Engineering. If deviations from the noted subsurface conditions are
encountered during construction, they should be brought to the attention of the geotechnical engineer.

The geotechnical engineer warrants that the findings, recommendations, specifications, or professional
advice contained herein have been promulgated afier being prepared in accordance with generally
accepted professional engineering practice in the fields of foundation engineering, soil mechanics, and
engineering geology. No other warranties are implied or expressed.
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FIGURE 1
Test Location Plan
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APPENDIX A .
Records of Subsurface Exploration



W H I T l: STO N E RECORD OF Boring No.: B-1
ASSOCIATES, INC. SUBSURFACE EXPLORATION Page 1 of 1
!Pro]ect: Proposed Mixed-Use Development WAI Project No.:  G52016988.000
Laocation: Liberty Streel & Maple Sireet; Paterson, Passaic County, NJ Client:  Share Point Engineering
Surface Elevation: + 158.0 fest Date Started: 31872020 Water Depth | Elevation Cave-In Depth |Elevation
Termination Depth: 221 festbgs Date Completed:  3/18/2020 (feet bgs) | (feet) {feet bgs) | (Feet)
Proposed Location: Building Logged By: MH During: 22.0P | 1360
Drill | Test Method: HSAJSPT Contractor:  JG At Completion: NE | — 57 |AtCompletion: 17.0 |141.0 }&]
Equipment: CME-55 24 Hours: === ¥ |24 Hours: | - Jrss]
SAMPLE INFORMATION DEPTH
Depth Rec, STRATA DESCRIPTION OF MATERIALS REMARKS
(feet) No |Type| BlowsPer6” |(n)| M {feet) (Classification)
0.0
da o TOPSOIL | %l |4* Topsoil
" = GLAGCIAL 1] |Brown Siity Sand, Molst, Medium Dense (SM)
0-2 | s4 1-5-6-6|20[ 11 DEPOSITS: [Erik
20 7| L
2-4 | s2 6 -6-6-4|la] u — 222" |Brown Poorly Graded Sand, Molst, Medium Dense (SP) Trmos/Cravs)
Pumice Grains
50
1-6 53 7-9-9-1]2] 18 — As Above (SP) Finer Sand
8.0 |
G-8 5.4 6 -8-9 1] 22 17 — Brown Poorly Graded Sand with Silt, Moist, Medium Dense (SP-SM)
a0 |
8-10 55 7-7 7 8| 22 14 — Brown Poorly Graded Sand, Maist, Medium Dense (S5P)
100 |
130 |
13-15 56 H -6 i} 8| 22 " ] Brown Silty Sand, Maist, Medium Dense (SM)
150 |
= Hard Augering @
] 15.6 fbgs to 22.0 fbgs
180 |
RESIDUAL
18-20 | s7 25 - 149 - 19 - 18| 16 | 28 i Reddish-Brown Poorly Graded Sand with Gravel, Moist, Danse (SP) ;Ei:'b‘awea'hem
200 |
.§r Spoan Wat
22 921 | g8 EOM" wr | somr Boring Log B-1 Terminaled al a Depth of 22.1 Fest Below Ground Surface Due to
T Auger Refusal on Rock
250 |

MOTES: bygs = below ground surface, NA = Not Applicable, NE = Not Encountered, NS = Nal Surveyed, P = Perched

RECORI OF SUBSURFAGE EXPLORATION
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WHITESTONE

RECORD OF

SUBSURFACE EXPLORATION

Boring No.: B-2

ASEOCLATES. I'NC. Page 1 aof 2
Project: Proposed Mixed-Use Development WAI Project No.: 352016988.000
Location: Liberty Streel & Maple Street; Paterson, Passaic County, NJ Glient:  Shore Point Engineering
Surface Elevation: + 1580 feet Date Started: 3182020 Water Depth | Elevation Cave-In Depth | Elevation
Termination Depth: 331 feetbgs Date Completed:  3/18/2020 (feet bgs) | (feet) (feet bgs) | (feet)
Proposed Location: Building Logged By:  MH During: 33.0 | 1250 b 4
Drill ! Test Method: HSA T SPT Contractor:  JG At Completion: NE | — 57 |AtCompletion: 22.0]136.0 ki
Equipment: CME-55 24 Hours: — | — W |24 Hours: —_] - sl
SAMPLE INFORMATION DEPTH
Depth Roc. STRATA DESCRIPTION OF MATERIALS REMARKS
(feat) No |Type| Blows Per " {in)| N (feet) (Classificatian)
0.0
0.5 TOPSOIL wire 16" Topsoil
FILL { Brown Sand, Moist (FILL)
0-2 5-1 3-65-8-9| 20 13 —
Topsoll Odor
2-4 5-2 § -5 -4 - 4| 20 5] — As Above (FILL) Trace Rools
40 |
GLACIAL | #
50 | DEPOSITS ;;;;
4-6 53 3 -3 -4 - 41| 20 7 — / Brown Glayey Sand, Moist, Loose (SM)
60 7] 7,
— ?
6-8 S-4 2 -3 -3 - 4|2 s — % Brown Sandy Lean Clay, Molst, Medium Stiff (GL) Qu = 0,50 tsf
8o ] )é
8-10 S5 4 -5 -6 - B 22 1" — :: Brown Poorly Graded Sand, Moist, Medium Dense (SP)
100 |
13-15 5-6 7T-8-8-7]|20 17 — ‘: As Above, Gravel (SP)
150 |
18-20 | 87 5-6-8-8|20/ 14 — ".o. |As Abave (SP)
200 |
3
23-25 | 58 8 -11-13 - 14| 22 | 24 | .. | As Above (SP)
250 |

MNOTES: bgs = below ground surface, NA = Nol Applicable, NE = Not Encounfered, NS = Mot Surveyed, P = Perched

RECORD OF SUBSURFAGE EXPLORATION
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WHITESTONE

RECORD OF
SUBSURFACE EXPLORATION

Boring No.: B-2

ASSOCIATES IHQC, Page 2 of 2
Project: Proposed Mixed-Use Development WAI Project No.:  GS2016988.000
Location: Liberty Street & Maple Street; Paterson, Passaic County, NJ Client:  Shore Point Engineering
Surface Elevation; + 1580 feet Date Starled: 318/2020 Water Depth | Elevation Cave-In Depth | Elevation
Termination Depth: 331  feelbgs Date Completed:  3/18/2020 (feet hgs) | (feet) {feet bgs) | (foet)
Proposed Loeation: Building Logged By:  MH During: 33.0 | 1250 <
Drill / Test Method: HSA { SPT Contractor: JG At Completion: NE | — %7 |At Completion: 22.0 11360 ki
Equipment: CME-55 24 Hours: — | — ¥ |24 Hours: — | — =
SAMPLE INFORMATION DEPTH
Dopth Rec. STRATA DESCRIPTION OF MATERIALS REMARKS
{feet) No |Type| Blows Perg” (in)| N (fout) (Classification)
5.0
GLACIAL
—| DEFOSITS
80 |
RESIDUAL
28-30 | 59 6 -6 -5-6]20 11 — Brown Sandy Silt, Moist, SHff (ML) Qu = 1.01sf
00 |
33.0 E! Mo Recovery, Presumed Boulder/Rock Spoon Wet
33-331 | 510 501" NR | S0M1" Boring Log B-2 Tenminated at a Depth of 33.0 Feel Below Ground Surface Due to
| Auger Refusal
350 |
400 |
450 |
500 |

MNOTES: bgs = below ground surface, NA = Not Applicatie, NE = Mot Encounterad, NS = Mot Surveyed, P = Parched

RECORD OF SUBSURFACE EXPLORATION
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WHITESTONE

RECORD OF
SUBSURFACE EXPLORATION

Boring No.: B-3

ASSOCILATES, I NG, Page 1 of 1
Project: Proposed Mixed-Use Development WAI Project No.:  G520716988.000
Laocation: Liberty Street & Maple Street; Paterson, Passaic County, NJ Client:  Shore Point Enginaering
Surface Elevation: + 158.0 feet Date Started: 3/18/2020 Water Depth | Elevation Cave-In Depth | Elevation
Termination Depth: 250 feeibos Date Completed: 3/18/2020 (feet bgs) | (feet) (feet bgs) | (feet)
Proposed Location: Building Logged By: MH During: 23.0P | 135.0 <
Drill / Test Method: HSA | SPT Contractor:  JG At Gompletion: - NE| — 7 |AtCompletion: 20.0 |138.0 i
Equipment:  CME-55 24 Hours: e ¥ |24 Hours; -1 - el
SAMPLE INFORMATION DEPTH
Depth Rec. STRATA DESCRIPTION OF MATERIALS REMARKS
(feet) No |Type| BlowsPers” |({in)| N (feet) (Classification)
0.0
0.5 TOPSOIL |t |6” Topsoll
GLACIAL Brown Poorly Graded Sand, Moist, Medium Dense (SP)
0-2 | 51 4-5-7-71|20]| 12 — oerosiTS :
2-4 5-2 8 -7 -8-T| 20 13 — As Above, Gravel (SP)
40
50 7]
4-6 53 4 - 3 -3 - 3| 18 6 — Brown Clayey Sand, Moist, Loose {SC)
60 |
6-8 54 4 -6 -7 - 7| 20 12 —] Brown Peorly Graded Sand, Moist, Medium Dense {(SP)
B-10 85 7-8-9-19]|2 17 == As Above (8P)
100 |
13-15 | s 5 -85 -86-86|22 1 — As Above (SP) Siit Lenses
150 |
180 |
18- 20 57 4 -5 -5 -6] 22 10 — Hrown Poorly Graded Sand with Silt, Moist, Medium Dense (SP-SM)
200 |=§
23.0 b 4
B Passible Weathered
23-25 58 6 - 10 - 25 - 27| 22 35 — Brown Silty Sand, Wel, Dense (SM) Rock In Spoon
250 |
Boring Log B-3 Terminaled al a Depth of 25.0 Fest Below Ground Suriace

NOTES: bygs = below ground surface, NA = Not Applicable, HE = Mol Encountered, NS = Nol Surveyed, P = Perched

RECORD OF SUBSURFACE EXPLORATION
16905_Blogs 4/9/2020



RECORD OF

- - Boring No.: B-4
WHITESTONE .
ASSOCIATES. INCG SUBSURFACE EXPLORATION Page 1 of 1

Project: Proposed Mixed-Use Development WAI Project No.: GS52016988.000

Location: Liberly Street & Maple Streetl; Paterson, Passaic County, NJ Client:

Shore Foint Engineering

Surface Elevation: £ 1580 feet Date Started: 3/19/2020 Water Depth | Elevation Gave-In Depth | Elevation
Termination Depth: 235 featbgs Date Completed:  3/18/2020 (feet bgs) | (feet) (feet hgs) | (feet)
Proposed Location: Building Logged By:  MH During: 23.0 | 1350
Drill f Test Method: HSA f SPT Gontractor:  JG At Gompletion: NE | = 57 |AtCompletion: 19.0 |138.0 =i
Equipment:  CME-55 24 Hours: Sl P ¥ |24 Hours: =] - =
SAMPLE INFORMATION DEPTH
Depth s STRATA DESCRIPTION OF MATERIALS REMARKS
(feet) No |Type| Blows Perg" {in.) N (feet) (Classificatian)
00
05 TOPSOIL By 168" Topsoll
FILL % Brown Sand, Debris, Moist (FILL) Dehris: Trace Goal
0-2 51 2 -3 -4 -41 20 T —
20
GLACIAL
~| DEPOSITS
2-4 5.2 4 - 4 - 4 - 4| 22 B — Brown Sty Sand, Moisl, Loose (SM)
40 |
50
4-6 5-3 4 -4 -5 - 5] 22 9 — Brown Poorly Graded Sand with Silt, Moist, Loose (SP-SM)
80 |
G6-8 54 6 - 9 - 8 - 12| 22 18 — Brown Peorly Graded Sand, Moist, Medium Dense (SP)
&-10 55 8 -8-9-9)| 22 17 — | |As Above (SP)
100 | ;
13-16 | S6 5 -6 -6 - 8| 22 12 — .: As Above (SP) Silt Lenses
160 | ;
18-18.2 | 87 5012 NR | 50i2" . BT (1 Recovery, Presumed Boulder Hard Augering
= 18.0 fbygs lo 19.0 hgs
200 |
54
230 | Ll
23-233 | S8 Eia" 3 50/4" 23.3/—-..“‘_ WR « = = |Brown Weathered Rock, Wet, Very Dense (WR)
bl Boring Log B-4 Terminaled at a Depth of 23.3 Feal Below Ground Surface Due to
= Auger Refusal
250 |

NOTES: bgs = below ground surface, NA = Mot Applicable, ME = Mot Encountered, NS = Not Surveyed, P = Perched

RECORD OF SUBSURFAGE EXPLORATION
16988_Elogs 4/9/2020



WHITESTONE

RECORD OF

SUBSURFACE EXPLORATION

Boring No.:

ASSOCIATYES. INC, Page 1 of 1
Project: Proposed Mixed-Use Development WAI Project Mo.:  G52016988.000
Location: Liberty Street & Maple Streel; Paterson, Passaic Counly, NJ Client:  Shore Point Engineering
Surface Elevation: £ 1570 feet Date Started: 3/19/2020 Water Depth | Elevation Cave-In Depth | Elevation
Termination Depth: 21.0 feetbgs Date Completed:  3/19/2020 (feet bygs) | (feet) (feet bgs) | (feet)
Proposed Location: Parking Deck Logged By:  MH During: NE | - 4
Drill | Test Method: HSA | SPT Contractar:  JG At Completion: — | — 57 |AtCompletion: 19.0[138.0 k&
Equipment; CME-55 24 Hours: - | = w |24 Hours; - — [xs}
SAMPLE INFORMATION DEPTH
Depth Roc. STRATA DESCRIPTION OF MATERIALS REMARKS
(feet) No |Type| Blows Per " (n)| N (fest) (Classification)
0.0
05 TOPSOIL | ®'r |6" Topsoil
GLACIAL 1 |Brown Silty Sand, Moisl, Loose (SM}) Trace Gravel
0-2 | 54 3-4-5- 20| 9 — oerasits |1}
20 | Eil
2-4 5.2 6 - 7 7 - 22 14 — Brown Poorly Graded Sand, Moist, Medium Denze (SP)
50 s
4-6 5-3 6 -7 -89 - 22 16 —_ As Above (SP)
60 |
6-8 5-4 8 -9 -11 - 22 20 — Brown Poorly Graded Sand wilh Silt, Moist, Medium Danes (SP-SM)
8-10 5-5 8 - B -10 - 22 i8 — Az Above (SP-SM)
100 |
130
13-15 5-6 B -6 -6 -10) 22 12 — Brown Poorly Graded Sand, Moist, Medium Cense (SP) Fine Sand
150 |
180 |
. 50/ = : ) ) : Possible Weathered
18-19.7 | 57 T -11-16- ", | 20 27 - Brown Silty Sand with Gravel, Very Moist, Medium Dense {SM) Rack in Spoon Tip
00 |
210
Boring Leg B-56 Terminated at a Depth of 21.0 Feet Below Ground Surface Due to
. Auger Refusal
250 |
MOTES: bygs = balow ground surface, Na = Mot Appli ME = Mol Enc NS = Not Surveyed, F = Perched RECORD OF SUBSURFACE EXFLORATION

16%68_Blogs 4/9/2020



RECORD OF

Boring No.: B-6
WHITESTONE —
ASSOCIATES, | NC. SUBSURFACE EXPLORAT'ON Page 1 of 1
Project: Proposed Mixed-Use Development WAl Project No.:  G520169288.000
Location: Liberly Sireet & Maple Street; Paterson, Passaic County, NJ Client:  Shore Paint Engineering

Surface Elevation: + 157.0 feet Date Started: 3/19/2020 Water Depth | Elevation Cave-In Depth | Elevation
Termination Depth: 155 festbgs Date Completed:  3/19/2020 (feet bgs) | (feet) (feet bgs) | (feet)
Proposed Location: Building Logged By: MH During: NE | — .4
Drill { Test Method: HSA I SPT Contractor:  JG At Completion: — | — %7 |AtCompletion: 13.0 [144.0 |52
Equipment: CME-55 24 Hours: —| =  w |24 Hours: — ] — =
SAVPLE INFORMATION DEPTH
Depth s STRATA DESCRIPTION OF MATERIALS REMARKS
(feat) No |Type| Blows Per 6" fin) | N (feet) (Classification)
0.0
05 TORSOIL | e 16" Topsail Topsoil Measured After
FILL Mo Recovery, Presumed as Below (FILL) lermination
0-2 541 3-6-7-9|NR 13 —
i 3 Tile and Plastic in
2-4 52 4 -6 -7 - 8| NR 13 — Mo Recovery, Presumed Fill Cullings
40 |
GLACIAL
5.0 = DEPOSITS
4-6 53 6 -8 -1 -12| 22 19 — Brown Poorly Graded Sand, Moist, Medium Dense (SP)
60 |
6-8 54 7 -7 -9 -1 22 16 —] Brown Poorly Graced Sand with Siit, Moeist, Medium Dense {SP-5M) Fine Sand
B-10 55 q - 141 - 11 -142]| 22 22 —] As Above (SP-3M)
100
13.0 é
RESIDUAL
; Possible Weathered
13-15 56 9 - 16 - 21 - 33] 16 37 — Reddish-Brown Silty Sand with Grave!, Moist to Very Moist, Dense (SM) Rock in Spoon Tip
150 |
150" |
Boring Log B-6 Terminaled at a Deplh of 15.5 Feet Below Ground Surface Due to
= Auger Refusal
200 |
250 |
NOTES: baos = below ground surface, Na = Mol ME = Nal . N5 = Not Surveyed, P = Perchad RECORD OF SUBSURFACE EXPLORATION

16088_Blogs 4/9/2020



WHITESTONE

RECORD OF
SUBSURFACE EXPLORATION

Boring No.: B-7

A-STSONE ENTES TG, Page 1 of 1
Project: FPropased Mixed-Use Development WAI Project No.:  G52016988.000
Location: Liberty Street & Maple Street; Paterson, Passaic Counly, NJ Cllent;:  Share Point Engineering

Surface Elevation: + 1560 feel Date Started: 3/19/2020 Water Depth | Elevation Cave-In Depth | Elevation
Termination Depth: 205 feethgs Date Completed:  3/19/2020 (feet bgs) | (feet) (feet bgs) | (feet)
Proposed Location: Parking Deck Logged By:  MH During: 18.0P | 138.0 <
Drill f Test Method: HSA [ SPT Contractor:  JG At Completion: - | — %/ |AtCompletion:  19.0 [137.0 [#]
Equipment: CME-55 24 Hours: —] - w |24 Hours: —_ - B4
SAMPLE INFORMATION DEPTH
Doalh = STRATA DESCRIPTION OF MATERIALS REMARKS
(feet) No |Type| BlowsPer6” |(in)| N {feet) (Classification)
0.0
0.5 TOPSOIL e 16 Topsoil
GLACIAL Brown Poorly Graded Sand, Molst, Loose (SP)
a-2 51 2 4 - B 6| 20 a9 — DEPOSITS
2-4 8-2 5 & - 10 - 11| 22 16 — As Above (SP)
50 |
4-6 5-3 9 11 - 11 - #1) 22 22 —_ As Above (SP)
60 |
6-8 84 9 11 - 12 - 14] 22 23 — Brown Poorly Graded Sand with Silt, Meist, Medium Dense (SP-5M)
B-10 -5 14 - 16 - 156 - 14| 22 H —_ As Above, Dense (SP-5M)
100 |
120
13-15 56 7 -12 - 16 - 200 20 28 —] Brown Silty Sand, Molst, Medium Dense (SM) Fine Sand
150 |
180
ia-187 | a7 18 - 50/ 3 | soa | weaTHERED Reddish-Brown Weathered Rock, Wet, Very Dense (WR)
ROCK
200
205 | e
Boring Log B-7 Terminated at a Depin of 20.5 Feet Below Ground Surface Due o
T Auger Refusal
250 |

NOTES: bgs = below ground surface, NA = Mot Applicable, NE = Not Encountered, NS = Nol Surveyed, P = Perched

RECORD OF SUBSURFAGE EXPLORATION
16988_Rlogs 49/2020



RECORD OF

WHITESTONE Boring No.: 23
AS $0CEATES: ING, SUBSURFACE EXPLORATION Page 1 of 1
Project: Proposed Mixed-Use Development Whl Project No.:  GS52016988.000
Location: Liberty Street & Maple Strest; Palerson, Passaic County, NJ Client:  Share Point Engineering
Surface Elevation: + 1560 feet Date Started: 3/20/2020 Water Depth | Elevation Cave-In Depth | Elevation
Termination Depth: 14.0 feelbgs Date Completed:  3/20/2020 (feat bgs) | (feet) {feet bys) | (feet)
Proposed Location: Parking Deck Logged By: MH During: 13.0P | 143.0 <
Drill | Test Method: HSA | SPT Contractor:  JG At Completion: NE | — % |At Completion: —1— =4
Equipment:  CME-55 24 Hours: —-| — ¥ |24 Hours: =]l= B
SAMPLE INFORMATION DEPTH
Depth Roo. STRATA DESCRIPTION OF MATERIALS REMARKS
(feet) No |Type| Blows Pers" (in)| N (feet) (Classification)
0.0
04— TOPSOIL =it 15" Topsoil
= FILL Brown Silty Sand, Debris, Moist (FILL) Debris: Trace Coal
0-2 -1 1«2 -6-T]| 14 a8 —
20 7|
GLAGIAL
—-| operosITs
2-4 82 ] 5 -8 -10] 20 13 — Brown Silty Sand, Moist, Medium Dense (SM)
40 |
50 |
4-6 5-3 10 - 12 - 12 - 13] 22 24 —_ Brown Poorly Graded Sand with Silt, Maist, Medium Dense (SP-3M)
6-8 S4 10 - 12 - 13 - 45| 22 | 28 — As Above (SP-SM)
8-10 85 13 - 16 - 17 - 21| 22 32 —_ As Above (SP-5M)
100 |
130 F
13-133 | 56 50/4" 4 504" WEATHERED ~ |Reddish-Brown Weathered Rock, Wet, Very Dense (WR)
u | ROOK
Boring Log B-8 Terminated at a Depth of 14.0 Feet Below Ground Surface Due to
150 | Auger Refusal
200 |
250 |

NOTES: bgs = below ground surface, WA = Not Applicable, NE = Not Encountered, NS = Nol Surveyed, P » Perched

REGORD OF SURSLIRFACE EXPLORATION
16888 _Blogs 4142020



RECORD OF

3 Boring No.: B9
WHITESTONE —
ASSOCIATES, INC. SUBSURFACE EXPLORATION Page 1 of 1

Project: Proposed Mixed-Use Development WAI Project No.:  GS52016988.000
Location: Liberty Street & Maple Street; Paterson, Passaic County, NJ Client:  Shore Point Engineering

Surface Elevation: + 1560 feet Date Started: 3/20/2020 Water Depth | Elevation Cave-In Depth | Elevation
Termination Depth: 15,5 feetbgs Date Completed:  3/20/2020 {feet bgs) | (feet) {faet bgs) | (feet)
Proposed Location: Parking Deck Logged By: MH During: 13.0P [ 143.0
Drill / Test Method: HSA [ SPT Contractor:  JG At Completion: NE| — % |AtCompletion: 11.0 | 1450 fg1
Equipment: CME-55 24 Hours: wem | v |24 Hours: —] = v
SAMPLE INFORMATION DEPTH
Sep e STRATA DESCRIPTION OF MATERIALS REMARKS
{faat) No |Type| Blows Per 6" )| N (Feet) (Classification)
0.0
04 TOPSOIL | =¥ |5" Tapsoil Topsoil Measured After
= FILL Low Recovery, Concrele in Spoon Tip (FILL) Termination
0-2 541 3 -6 -13-13] 3 19 —
20 |
GLACIAL
-1 pePosITS
2.4 52 4 - B -6 - 7| 20 12 — Brown Silty Sand, Moist, Medium Dense (SM)
50
4-6 53 7T -8-8-1| 22 16 — As Above (SM)
6-8 54 8 - 10 - 11 - 14| 22 21 — As Above (SM) Fine Sand
80 |
6-10 55 11 - 11 - 13 - 16| 22 24 — Brown Peorly Graded Sand with Silt, Moist, Medium Dense (SP-5M)
100 |
g
130
" |WEATHERED |- - .-
13-143 | S6 14 - 19 - 50i4" 10 | 82/10" . ROCK Reddish-Brown Weathered Rock, Wet, Very Dense (WH)
15.0
155 |
Boring Log B-8 Terminated at a Depth of 15.5 Feel Below Ground Surface Die fo
=) Auger Refusal
200 |
250 |

MNOTES: bgs = below ground surface, NA = Mot Applicable, NE = Mot Encountered, NS = Nol Surveyed, P = Perched

RECORD OF SUBSURFACE EXFLORATION
16088_Blogs 4/0/2020



RECORD OF

T - Boring No.: B-10
WHITESTONE ——
ASSOCIATES, | NC. SUBSURFACE EXPLORAT]ON Page 1 of 1

Project: Proposed Mixed-Use Development Wal Project No.:  G52016988.000
Location: Liberty Street & Maple Street; Paterson, Passaic County, NJ Client;  Shore Point Engineering

Surface Elevation: + 156.0 feet Date Started: 32042020 Water Depth | Elevation Cave-In Depth | Elevation
Termination Depth: 13.5 feetbgs Date Completed:  3/20/2020 {feet bgs}) | (feet) (feet bgs) | (feet)
Proposed Location: Parking Deck Logged By:  MH During: 13.0P [143.0
Drill | Test Method: HSA f SPT Contractor:  JG At Completion: -] - % |AtCompletion: 11.0 [ 145.0 |z}
Equipment:  CME-55 24 Hours; —| — ¥ |24 Hours: e =
SAMPLE INFORMATION DEPTH
Damth e STRATA DESCRIPTION OF MATERIALS REMARKS
(feet) No |Type| Blows Perg" (in)| N (feet) (Classification)
0.0
Q0.5 TOPSOIL |t 6" Topsoil
FILL 4 Brown Silty Sand, Debris, Maist (FILL) Debris: Trace Coal,
0-2 51 4 Fo- 11 -13] 20 16 — Cinders
20 |
GLACIAL ey
~1 DEPOSITS
2-4 8-2 41 - 43 - 10 - 1| 22 23 — Brown Poorly Graded Sand, Meist, Medium Dense (SP)
40 |
50 |
4-8 5-3 10 -8 - 8 -10| 22 16 —] Brown Silly Sand, Moist, Medium Dense (SM)
G-8 54 12 - 12 - 12 - 20 22 24 — As Above (SM)
— A Y (" 9.0 | As Above, Very Dense (SM)
’ 5 o RESIDUAL Reddish-Brown Sandy Silt, Malst, Very Dense (ML)
100 |
| Hard Augering
130 &I 12.0 fbgs to 13.5 fbgs
—— -
13-135 | 886 501" 1 oM | 135 WR = = - |Reddish-Brown Weathered Rock, Wel, Very Dense (WR)
Boring Log B-10 Terminated at a Depth of 13.5 Feet Below Ground Surface Due to
=1 Auger Refusal
150
200 |
250 |

NOTES: bgs = below ground surface, NA = Nol Applicable, NE = Mot Encountered, NS = Mol Surveyed, F = Perched

RECORD OF SUBSURFACE EXPLORATION
16288_Blogs 4/2/2020



RECORD OF

Boring No.: B-11
WHITESTONE LR
ASSOCIATES, INC, SUBSURFACE EXPLORATION Page 1 of 1
Project: Proposed Mixed-Use Development WAI Project Ne,:  G52016988,000
Location: Liberty Sireet & Maple Street; Paterson, Passaic County, NJ Glient:  Shore Point Engineering

Surface Elevation: + 1560 feet Date Started: 3/24/2020 Water Depth | Elevation Cave-In Depth | Elevation
Termination Depth: 9.0 featbgs Date Completed:  3/24/2020 (feet bys) | (feet) (feet bgs) | (feet)
Proposed Location: Parking Deack Logged By: MH During: NE | —- ¥
Drill / Test Method: HSA [ SPT Contractor:  JG At Completion: | e At Completion: —| = =
Equipment:  CME-55 24 Hours: —|— ¥ [24Hours: == &
SAMPLE INFORMATION DEPTH
Depth Reoc, STRATA DESCRIPTION OF MATERIALS REMARKS
(feet) Mo |Type| Blows Perg” )| N (foat) (Classification)
0.0
6a ] TOPSOIL 3" Topsoll
T - FILL Brown Silty Sand wilh Gravel, Debris, Maist (FILL) [rebris; Trace Brick
0-2 -1 2 -4 -8 -1 20 12 —
2.4 52 16 - 10 - 11 - 7| 20 | 21 — As Above (FILL)
50 7
4 -G 5-3 6 - 8 11 - 12| 16 19 — As Above, Very Moist (FILL) Brick In Cutlings
6-62 | 54 50/2° NR | sor2" ] No Recovery (FILL) Metal in Cuttings
— Hard Augering
. 5.0 fbygs to 9.0 fbgs
8.0
8-83 S5-5 Sra" 3 50/3° WEATHERED | ——_ |Reddish-Brown Weatherad Rock, Moist, Very Densa (WR)
g0 7 ROCK -
Boring Lag B-16 Terminated at a Depth of 9.0 Feet Below Ground Surface Due lo
100 ‘Auger Refusal on Rock
150 |
200 |
250 |

NOTES: bas = below greund surface, NA = Not Applicsble, NE = Mot Encounigrad, NS = Nol Surveyed, P = Perched

RECORD OF SUBSURFACE EXPLORATION

16988_Rlogs /2020



WHITESTONE

RECORD OF
SUBSURFACE EXPLORATION

Boring No.: B-12

ASSOCIATES, INC. Page 1 of 1
|Pr0JacI‘. Proposed Mixed-Use Development WAl Project No.:  G52018988.000
Location: Liberty Street & Maple Street; Paterson, Passaic County, NJ Cllent:  Shore Point Engineering
Surface Elevation: + 1560 feet Date Started: 3/24/2020 Water Depth | Elevation Cave-In Depth |Elevation
Termination Depth: 160 feetbgs Date Completed:  3/24/2020 (feet bgs) | (feet) (feet bgs) | (feet)
Proposed Location: Building Logged By: MH During: NE| — =p
Drill / Test Method: HSA/SPT Contractor:  JG At Completion: ol v |AtCompletion:  14.0 [142.0 |z}
Equipment: CME-55 24 Hours: —| - w |24 Hours: -] - B
SAMPLE INFORMATION DEPTH
Depth Roc. STRATA DESCRIPTION OF MATERIALS REMARKS
(feet) No |Type| BlowsPerg" |(n)| N (feet) (Classification)
0.0
0.5 TOPSOIL Wit 16" Topsoil
FILL Brown Silty Sand with Gravel, Maist (FILL) Apparen| Re-Worked
0-2 | 84 2-3-7-8|l2]| W — Material
20 7| 2
GLACIAL
-1 operosiTs
2-4 52 8 - 10 - 11 - 15| 22 21 — Brown Silty Sand, Molst, Medium Dense {8M)
50 |
4-6 53 9 - 14 - 16 - 15] 22 29 —q As Above (SM)
60 |
G-8 54 10 - 11 - 11 - 12] 22 22 — Brown Poorly Graded Sand with Silt, Moist, Medium Dense (SP-3M)
BO |
8-10 55 11 - 13 - 18 - 16| 22 29 —_— FEH [Brown Silty Sand, Moist, Medium Dense (SM)
100 | :. r_r
13-147 | s6 12 - 15 - 26 - 51“," 20 | 4 % As Abave, Dense (SM)
15.0 |
] WEATH‘ERED iy Possible Wealhered
16.0 ROCK _=_"- |Reddish-Brown Weaihered Rock, Molsl, Very Dense (WR) Rock in Spoon Tip
16-16.1 | &7 501" 1 s0H" Boring Log B-12 Terminated at a Depth of 16.0 Feet Below Ground Surface Due lo
= Auger Refusal
200 |
2650 |

MNOTES: bgs= below ground surface, NA = Nat Applicabla, NE = Not Encountered, NS = Mol Surveyed, P = Perched

REGORD OF SUBSUREAGE EXPLORATION
169448 _Blogs 4/2/2020



RECORD OF

e Boring No.: B-13
WHITESTONE —_—
ASSOCLATE B 1 NG, SUBSURFACE EXPLORATION Page 1 of 1
Project: Proposed Mixed-Use Development WAI Project Mo.:  G52018288.000
Location: Liberty Street & Maple Street; Paterson, Passaic Counly, NJ Client:  Shore Point Engineering

Surface Elevation: +  166.0 foet Date Started: 3/24/2020 Water Depth | Elevation Cave-In Depth |Elevation
Termination Depth: 13.56 feetbgs Date Completed:  3/24/2020 (feat bgs) | (feet) (feet bgs) | (feet)
Proposed Location: Parking Deck Logged By:  MH During: 13.0P | 1430 ~p
Drill/ Test Method: HSA [ SPT Gontractor:  JG At Completion: — | — %7 |AtCompletion: 12.0]144.0 |ui
Equipment:  GME-55 24 Hours: —| = w |24 Hours: —l—
SAMPLE INFORMATION DEPTH
Dot e STRATA DESCRIPTION OF MATERIALS REMARKS
{feat) No |Type| BlowsPers” |(in)| N {feet) (Classification) *
0o
TOPSOIL Sife 17" Topsoll
0-2 51 3 -4 -7 22| 16 11 1 FILL Dark Brown Silty Sand, Debris, Maist (FILL) Debiis: Trace Asphalt
2-23 53 50f3" 3 §0/3" . Low Recovery, Presumed As Above (FILL) Gravel in Spoon Tip
— Hard Augering
- 2.0 fhge to 4.0 Mhgs
4.0
GLACIAL
50 | DEPOSITS
4-8 5-3 3 -6 -7 -13] 20 13 — Brown Silty Sand, Moist, Medium Dense (SM)
G-8 54 9 - 11 - 11 - 12) 20 22 — As Above (SM)
a-10 556 11 - 14 - 19 - 221 22 33 — As Above, Dense (SM)
100 |
5
13.0 Er
13-435 | 56 50/3° a sofar | 135 WR == = |Reddish-Brown Weathered Rock, Wet, Very Dense (WR)
Baring Log B-13 Terminated at a Depth of 13.5 Feet Below Ground Surface Due to
= Auger Refusal
150 |
200 |
250 |

MOTES: bgs = below ground surface, NA = Not Applicable, NE = Mot Encountered, NS = Not Surveyed, F = Perched

RECORD OF SUBSURFAGE EXPLORATION
10989_Blogs 414/2020



WH 1TESTO N E RECORD OF Boring No.: B-14
ASSOCIATES, ING. SU BSURFACE EXPLORA-HON Page 1 of 1
Project: Proposed Mixed-Use Development WAI Project No.:  GS2016988.000
Location: Liberty Street & Maple Street; Paterson, Passaic County, NJ Client:  Shore Point Engineering
Surface Elevation: + 156.0 feat Date Started: 312412020 Water Depth | Elevation Cave-In Depth | Elevation
Termination Depth: 240 feetbgs Date Completed:  3/24/2020 (feet bgs) | (feet) (feat bgs) | (feet)
Proposed Location: Parking Deck Logged By: MH During: 13.0P | 143.0 ~
Drill  Test Method: HSA [ SPT Contractor:  JG At Completion: NE | — 7 |AtCompletion: 12,0 | 144.0 J=d
Equipment:  CME-55 24 Hours: = ¥ |24 Hours: — | - s}
SAMPLE INFORMATION DEPTH
Dopth Rec. STRATA DESCRIPTION OF MATERIALS REMARKS
(feet) No | Type Blows Per 6" (in.) N (feet) (Classification)
0.0
] TOPSOIL | Y 14" Topsoil
- FILL Brown é'ilt3|r Sand with Gravel, Moist (FILL) Apparent Re-Worked
0-2 5-1 2 - 4 - 12 -11] 14 16 — Material
2-4 52 T 6 -8-8| 8 14 — As Above, Dark Gray lo Brown (FILL)
— <2
i %
5.0 508
4-6 | s3 § - dFHaqr| 2 | — 52 |As Above (FILL)
53
- "*
A0
— &5
525
- XX
6-8 54 9 -7 -T-7|NR 14 — No Recovery, Presumed As Above (FILL)
80 |
GLACIAL
—| DEPOSITS
8-10 55 6 - & 8 -9| 2 14 — Brown Silly Sand, Molst, Medium Dense (SM)
100 |
B
130 F
RESIDUAL
13-15 | 56 4 - 7 -11 - 16( 20 18 — Brown Sandy Silt with Gravel, Wet, Stiff (ML) Qu=1.5tsf
150 |
16-20 | 57 6 -6 -8 -12| 22 14 — As Above (ML)
200 |
230 |
23-238 | 58 9 - 503" 6 | sora _|WEATHERED | == |pedish-Brown Wealhered Rock, Wet, Vary Dense (WR)
24.0 ROCK -
Boring Log B-14 Terminated al a Depth of 24.0 Feet Below Ground Surface
250 |

MOTES: bgs = halow ground surface, WA = Mol Applicable, NE = Not Encountered, NS = Mot Surveysd, P = Perched

RECORD OF SUBSURFACE EXPLORATION
16985_Blegs 4/2/2020



WHITESTON

E
G

RECORD OF
SUBSURFACE EXPLORATION

Boring No.: B-15

ASSOCIATES, IN A Page 1 of 1
Project: Proposed Mixed-Use Development WAI Project No.:  GS52016988.000
Location: Liberty Sireel & Maple Street; Paterson, Passaic County, NJ Client:  Shore Peint Engineering

Surface Elevation: + 1560 feel Date Started: 32412020 Water Depth | Elevation Cave-In Depth |Elevation
Termination Depth: 6.5 feetbgs Date Completed:  3/24/2020 (feet bgs) | (feet) (feet bgs) | (feet)
Proposed Location: Building Logged By:  MH During: NE | — <
Drill ! Test Method: HSA J SPT Contractor:  JG At Complation: — | — %7 |AtCompletion: —| = =]
Equipment:  CME-55 24 Hours: — | -—=  w |24 Hours: —|— o]
SAMPLE INFORMATION DEPTH
Depth Rec. STRATA DESCRIPTION OF MATERIALS REMARKS
{feat) No |Type| BlowsPereé" |(in)| N {foet) (Classification)
0.0
TOPSOIL [t |7 Topsoll Topsoil Measured
06 = Fallowing Termination
0-2 8.1 4 -5 -11-13| NR 16 ] FILL No Recovery, Presumed As Below (FILL)
2-4 | s2 6 - 17 - 17 - 15| 20 | 2a — Brown to Dark Brown Siity Sand with Gravel, Debris, Moist (FILL) :ﬁ:’;g‘: Trace Brick,
40 ] .
sLacial - THIK
go0 | perosits | HI
4-8 53 11 - 17 - 18 - 15| 22 35 — |} |Brown Silty Sand with Gravel, Moist, Dense (SM)
60 '
6-6.5 5-4 50/3" NR | 50/3" 65 WR " |Reddish-Brown Weathered Rock, Moist, Very Dense (WR)
Boring Log B-15 Terminatad at a Depth of 6.5 Feet Below Ground Surface Due o
= Auger Refusal
100 |
150 |
»
200 |
250 |

NOTES: bgs = below ground surface, NA = Nol Applicable, NE = Not Encountared, NS = Not Survayed, P = Perched

RECORD OF SUBSURFAGE EXPLORATION

16588_Blogs 4122020



WHITESTONE

RECORD OF
SUBSURFACE EXPLORATION

Boring No.: B-16

ASSOCIATES, INC. Page 1 of 1
Project: Proposed Mixed-Use Development WA Project No.:  G52016988.000
Location: Liberty Street & Maple Street; Paterson, Passaic County, NJ Client:  Shore Point Engineering
Surface Elevation: + 1300 feet Date Started: 312512020 Water Depth | Elevation Cave-In Depth |Elavation
Termination Depth: 93  feetbgs Date Completed:  3/25/2020 (feet bgs) | (feet) {feet bgs) | (feet)
Proposed Location: Building Logged By: MH During: 9.0 [121.0
Drill / Test Method: HSA | SPT Contractor:  JG At Completion: NE | — 7 |AtCompletion: - | = =20
Equipment:  CME-55 24 Hours: e w |24 Hours: —1— )
SAMPLE INFORMATION DEPTH
Sapih PeE STRATA DESCRIPTION OF MATERIALS REMARKS
{feat) No |Type| Blows Perg" (in) (feet) (Classification)
0.0
— PAVEMENT 3" Asphalt, Subbase Stone
03
- FILL
- = e - Fabric and Wood in
1-13 81 5043 2 B/ _ Low Recovery, Presumed Fill Cullings
3-8 5-2 6 - 13 - 18 - 22| 20 K| — Brown Silty Sand, Debris, Maist (FILL)
50
5-5.2 53 16 - 19 - 50/2" 2 Bava" T Low Recovery, Presumed Boulder (FILL) Gravel in Spoon Tip
- Hard Augering
o 4.0 fbgs o 8.3 fhgs
7-9 54 -8 -17- 8] 12 25 — As Above, Debyis, Very Moist (FILL)
90
9.83 S5 9 - BDI0" 3 s0/0" 9.3 ~~__WR -~ |Reddish-Brown Weathered Rock, Wet, Very Densa (WR)
100 | Boring Log B-16 Terminated at a Depth of 9.3 Feet Below Ground Surface Due lo
] Auger Refusal; Offset to B-16A
150 |
200 |
250 |

NOTES: bgs = balow ground surface, NA = Not Applicatde. NE = Not Encountered, NS = Nol Surveyed, P = Perched

RECORD OF SUBSURFACE EXPLORATION
16288 _Blogs 4/3/2020



