AMENDED AND RESTATED
CONTRACT ZONING AGREEMENT
BY AND BETWEEN THE TOWN OF CUMBERLAND
AND
VILLAGE GREEN CUMBERLAND, LLC

RELATING TO PHASE +1 and PHASE 4 OF THE
VILLAGE GREEN REVITALIZATION MASTER PLAN

(13 2

This_ Amended and Restated Contract Zoning Agreement is entered into this ____ 11th
day of Apri-2011 , 2016 by and between the Town of Cumberland, a
Municipal Corporation (the “Town”), and Village Green Cumberland, LLC, a Maine Limited
Liability Company with a business address of PO Box 3572, Portland, ME 04104-3571, its
nominee or assigns (the “Developer”), pursuant to the Conditional and Contract rezoning

provisions set forth in 30-A M.R.S.A. Section 4352 (the “Act”) and Section 686-315-79 of the
Cumberland Zening-OrdinanceCode, as amended (the “Zering-OrdinanceCode™).

WHEREAS, the Town and Developer entered into a Contract Zoning Agreement dated
April 11, 2011, which is recorded at the Cumberland County Registry of Deeds in Book 28735,
Page 158 (the “Original Agreement”); and

WHEREAS, the Town conveyed to the Developer the property subject to the Original
Agreement, a 40.7 +/- acre parcel of unimproved real estate located between Drowne Road and
Wyman Way, identified on the Town of Cumberland Tax Assessor map as Map U10, Lot 7B
(the “Original Property”), by virtue of a Deed dated January 18, 2012, recorded in the
Cumberland County Registry of Deeds in Book 29285, Page 284; and

WHEREAS, the Developer has begun developing the Original Property into a 59 lot
residential subdivision, subject to the terms and conditions set forth in the Original Agreement
and a subdivision plan as approved by the Cumberland Planning Board on January 17, 2012,
recorded in the Cumberland County Registry of Deeds in Plan Book 212, Page 18; and

WHEREAS, the Developer intends to expand the residential subdivision of the Original
Property, subject to the terms and conditions set forth herein, to include additional residential lots
on a 5.72 +/- parcel of real estate adjoining the Original Property, identified on the Town of
Cumberland Tax Assessor map as Map U10, Lot 1B (the “Phase 4 Property”), which property
is currently owned by George and Constance Russell by virtue of a Deed dated August 20, 2001,
recorded in the Cumberland County Registry of Deeds in Book 16675, Page 235; and

WHEREAS, the Town and the Developer desire to amend and restate the Original
Agreement in its entirety;




NOW THEREFORE, the Original Agreement is hereby amended and restated in its
entirety, as follows, it being understood that this Amended and Restated Contract Zoning
Agreement supersedes and replaces the Original Agreement, which shall be of no further force
and effect:

WHEREAS, the property subject to this Amended and Restated Contract Zoning
Agreement consists of two separate parcels, the Original Property, a 40.7 +/- acre parcel of
unimpreved-real estate located between Drowne Road and Wyman Way, identified on the
Town’s Tax Assessor map as MAP U10, Lot 7B, and the Phase 4 Property, a 5.72 +/- acre parcel
of real estate located adjacent to the northern boundary of the Original Property, identified on the
Town’s Tax Assessor map as Map U10, Lot 1B, both properties consisting of 46.41 +/- acres
total as more partlcularly shown on Exhlblt A attached hereto (toqether herelnafter referred to as

WHEREAS, the Original Property is located in the Village Mixed-Use Zone (V-MUZ)
Zoning District (the “V-MUZ Zening-District”) located in sSection 204-13315-18 of the Zoning
OrdinaneeCumberland Code; and

WHEREAS, the Phase 4 Property is located in the Rural Residential 1 (RR1) Zoning

District (the “RR1 Zoning District”) located in Section 315-6 of the Cumberland Code; and

WHEREAS, the Town desires to sell the property to generate tax revenue and stimulate
further economic development in the town center as recommended by the 2009 Comprehensive
Plan.

WHEREAS, the Developer has submitted an application for subdivision approval to the
Cumberland Planning Board, in accordance with the subdivision plan attached hereto as Exhibit
E; and

WHEREAS, in order for the Project to be financially feasible for the construction and
sale of residential dwelling units while meeting all applicable codes, certain Amendments with
respect to dimensional, design and certain other performance standards of the Cumberland
Zoning Ordinance are required;and; and




the Cumberland Town CounC|I approved the executlon of thls Amended and
Restated Contract Zoning Agreement, subject to later compliance with the Subdivision and Site
Plan Standards as set forth in Chapter 250 and Chapter 229, respectively, of the Cumberland
Code, provided such provisions are not in conflict with the Act;

NOW THEREFORE, pursuant to the provisions of 30-A.M.R.S.A. § 4352(8) and Section

606-315-79 of the Cumberland-Zoning-OrdinaneceCode, as amended, the Cumberland Town
Council hereby finds that this Amended and Restated Contract Zoning Agreement:

A) is consistent with the Comprehensive Plan duly adopted by the Town of
Cumberland on November 9, 2009; and

B) establishes a contract zone area consistent with the existing and permitted uses in
the original zone of the area involved; and

C) only includes conditions and restrictions which relate to the physical development
and future operation of the proposed development; and

D) imposes those conditions and restrictions which are necessary and appropriate for
the protection of the public health, safety and general welfare of the Town.

In furtherance of these common goals, the parties agree as follows:

l. Establishment of the Contract Zone:

The Town hereby agrees that the Property as described herein shall be a contract zone
(the “Contract Zone”) pursuant to the provisions of 30-A.M.R.S.A. § 4352(8) and Section 666
315-79 of the Cumberland Zering-OrdiranceCode. This Agreement shall create an overlay
zone. Except as expressly modified or otherwise stated herein, the Property shall be subject to
the requirements of the underlying-V-MUZ Zening-District, as the same may be amended from
time to time, together with all applicable lot requirements and general requirements, not
modified herein.

. Permitted Uses Within the Contract Zone:

The development permitted within the Contract Zone established herein shall be as
follows:

A.  All uses currently authorized either as permitted uses or special exceptions in the
V-MUZ Zening-District, or as specifically authorized herein.

B. Up to-six four additional residential dwelling units may be constructed on the
Phase 4 Property, not including the existing residential dwelling unit that currently exists on the
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Phase 4 Property and is currently occupied by the property owners George and Constance
Russell.

1. Restrictions and Certain Design Standards Within tFhe Contract Zone:

All restrictions as currently set forth in Section 666-315-79 of the Cumberland Zening
OrdinaneeCode, except as modified herein and as appears on Exhibit C, attached hereto and
made a part hereof.

V. Performance Standards Within the Contract Zone:

The following performance standards shall apply to the Contract Zone (Phase +1 and
Phase 4 of the VGRMP) as follows:

A. The Recreation Facilities and Open Space Impact Fee Ordinance of the
Town of Cumberland shall be waived in accordance with Article
1.-40Section 137-10, Waiver of Impact Fee subject to the following
provisions:

. 137--6 Payment of Fees shall be modified as follows:: the
Developer shall submit to the Town a list of specific public
improvements with corresponding values for said improvements to
be provided by each Phase of the approved Village Green
Revitalization Master Plan (VGRMP). The public improvements
shall include construction of a roadway from the existing terminus
of Wyman Way, crossing the Property and connecting with
Drowne Road. All public improvements provided in lieu of the
impact fee for each Phase of the approved VGRMP shall be
completed prior to the final release of bonds or letter of credit(s)
required to secure all public improvements for each Development
Phase. Performance guarantees, including Letters of Credit and
bonds, shall include the value of the in lieu payments attributed to
Public Improvements, even where the Public Improvements are to
be located upon future Phases which may or may not be
constructed.

= The public improvements provided for each Phase of the approved
VGRMP will, at a minimum, equal the value of the impact fee(s)
otherwise due as provided in 137-:11 Calculation of Fees.

. All public improvements to be located within the adjacent “Civic
Lot” (Map U10-A, Lot 13) provided by the Developer as part of
this Agreement shall be in accordance with a Site Plan approved in
advance by the Town.



V.

= Certain areas within the parcel purchased from the Town (Map
U10, Lot 7B) by the Developer shall be subject to an easement
which allows for public use and recreation (see Exhibit D Plan of
Open Space/Recreational Easements). The value of these
easements for the purposes of 137--11 Calculation of Fees (Land
for Public Use) shall be based on the total purchase price paid for
said parcel, divided by the total acreage of the parcel multiplied by
the acreage finally included within the easement area(s). Provided,
however, that the Developer shall not be credited for any
easements or improvements that are required by law or ordinance
of residential subdivisions approved by the Town. The financial
guarantees, including Letters of Credit, posted by the Developer to
assure the construction of qualifying public improvements in
phases future to Phase 1, may be required to be maintained in
applicable portion by the Town until the Town and Developer have
mutually determined an agreed plan for the future phases.

B. The Town of Cumberland’s Growth Management Ordinance is hereby
amended to include the following additional exemption within Section 106
118-6 of this ordinance:

106-6118-6(E) Lots included within the Phase +1 and Phase 4 subdivision
of the approved Village Green Revitalization Plan.

C. The improvements to be constructed within Phase 1 and Phase 4 of the
development shall be constructed in a manner to take advantage of
emerging energy conservation techniques and technologies, consistent
with the standards set forth in Exhibit E-F hereto.

Subject to the terms herein, the Cumberland Planning Board shall have review authority
under the applicable provisions of the Cumberland Subdivision, Site Plan and Zoning
Ordinances to impose conditions of approval pursuant to said Ordinances relating to the
development and construction.

A.

Miscellaneous Provisions:

Survival Clause: The terms and conditions of this Agreement shall run with the
land and be binding upon and shall inure to the benefit of the respective
successors, heirs and assigns of the parties hereto except as specifically set forth
herein. This Agreement shall not be assignable without the prior approval of the
Cumberland Town Council, provided, however, that the Developer may assign
this Agreement without such approval to a corporate entity or limited liability
company solely owned and organized by the Developer for the purpose of
developing the Project. A true copy of this Agreement shall be recorded in the
Cumberland County Registry of Deeds.



VI. Further Assurances: In order to effectively and properly implement this
Agreement, the parties agree to negotiate in good faith the terms and conditions of such further
instruments and agreements as may be reasonably necessary from time to time to give effect to
this Agreement.

VII. Maine Agreement: This contract is a Maine Agreement, entered into in the State
of Maine and shall be governed by and enforced in accordance with the laws of the State of
Maine.

VIII. Binding Covenants: The above stated restrictions, provisions, and conditions are
an essential part of this contract and shall run with the subject premises, shall bind the interest
therein, and any party in possession or occupancy of said property or any part thereof, and shall
inure to the benefit of and be enforceable by the Town, by and through its duly authorized
representatives. This Agreement may not be amended except by mutual written agreement by
the parties.

IX. Severability: In the event any one or more clauses of this Agreement shall be
held to be void or unenforceable for any reason by any court of competent jurisdiction, such
clause or clauses shall be deemed to be severable and of no force or effect in such jurisdiction,
and the remainder of this Agreement shall be deemed to be valid and in full force and effect, and
the terms of this Agreement shall be equitably adjusted if possible so as to compensate the
appropriate party for any consideration lost because of the elimination of such clause or clauses.

X. Enforcement: The Town shall also have the ability to enforce any breach of this
Agreement or any other violation of the Zoning Ordinance through the provisions of 30-A
M.R.S.A § 4452.



IN WITNESS WHEREOF, the parties have hereunto caused this Agreement to be
executed as of the day and year first above written.

WITNESS: Town of Cumberland

By:

William R. Shane
Its Town Manager

WITNESS: Village Green Cumberland, LLC
By:
David H. Bateman
Its Manager
State of Maine
County of Cumberland, ss. —July

28 , 20152016

Personally appeared the above-named William R. Shane, Town Manager of the Town of
Cumberland and acknowledged the foregoing instrument to be his free act and deed and the
free act and deed of the Town of Cumberland and subscribed and swore to the same.

Notary Public/Attorney-at-Law
Print Name: Kenneth-M-—Cole-H

Esq:

State of Maine
County of Cumberland, ss.

Jey-28, 20152016

Personally appeared the above-named David H. Bateman, Manager of Village Green
Cumberland, LLC and acknowledged the foregoing to be his free act and deed in his said
capacity, and the free act and deed of Village Green Cumberland, LLC.

Notary Public/Attorney-at-Law
Print Name: Kenneth-M-—Cole-H




EXHIBITS

Exhibit A Survey of the Property

Exhibit B Approved Village Green Revitalization Master Plan (VGRMP) Phase 1

and Phase 4 4

Exhibit C Summary of Zoning Amendments

Exhibit D Plan of Open Space/Recreational Easement(s)

Exhibit E Proposed Subdivision Plan

Exhibit F Energy Conservation Standards

Exhibit F-1 Street Lighting ( Formatted: Font: Bold
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EXHIBIT C
Summary of Zoning Amendments

A) The following minimum lot frontages shall be required on a Private Drive within
the Contract Zone (Phase | and Phase 4 of the Village Green Revitalization Master Plan,
VGRMP) as follows:

Use Min. Lot Frontage
Detached Single Family Residential Structure 15
Attached Single Family Residential Structure 15
Duplex Residential Structure 50°

Maximum Number of Residential Units Accessed from Private Drive = 6

B) The following minimum setbacks within the V-MUZ- District shall be modified
for all structures within the Contract Zone (Phase | and Phase 4 of the VGRMP) as follows:

Structure Type Front Side
Detached Single Family Residential Structure and Garage 15 *

Attached Single Family Residential Structure and Garage 15 * 10 **
Duplex Residential Structure and Garage 15°*

Driveways 0’ g **

*  Setback between face of garage and sidewalk shall be minimum distance of 20’

** Side setback reduced to 0’ along common sideline between attached residential
structures and garages

C) All public roads within the Contract Zone (Phase | and Phase 4 of the VGRMP),
including the full extent of Wyman Way connecting to Main Street, shall be designed in
accordance with the residential sub-collector roadway standards as contained in Sectien
8:2Article VI and Table 2 of Chapter 250,-efthe- Subdivision Ordinaneceof Land, of the
Cumberland Code, as modified by Section 204-13.5-4315-18,-6f the V-MUZ District, of the
Cumberland Code, and as further modified below:

Standard Public Road
Grass Esplanade 6 *
(one side)
Paved Sidewalk 6’
(one side)
Min. Tangent Length Between Curves of 0’
Reverse Alignment
Min. Distance Between Street Intersections on 100’
Same Side
Min. Distance Between Street Intersections on 200
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* Reduce esplanade width to 0’ along portion of Wyman Way extending between
Parcel 1 (Tax Map U10, Lot 7B) — Former Doane Parcel and Main Street (Route 9).

D)

Opposite Side

Min. Pavement Radii at Intersections 25’
Min. K Factor, Crest Vertical Curve 15
Min. K Factor, Sag Vertical Curve 20
MPH Design Speed 25
Min. Property Line Radius at Intersection 15’
Dead End Turn Around Cul-de-Sac
Per 8.2.D.3
Right-of-Way Width 50°
Minimum Centerline Radius 100’
Minimum Angle of Street Intersection 71 degrees
Minimum Pavement Radii at Intersection 25’
Aggregate Subbase Course: Sand 0”

All private roads within the Contract Zone (Phase 1 and Phase 4 of the VGRMP)
shall be designed in accordance with the private roadway standards as contained in Article VI
and Table 2 of Chapter 250, Seetion-8-2-ofthe-Subdivision of LandOrdinance, of the

Cumberland Code, as modified by Section 204-13.5-4315-18, -ef-the V-MUZ District, of the

Cumberland Code, and as further modified below:

E)

Standard Private Road
Grass Esplanade 4

(one side)
Paved Sidewalk 5

(one side)
Min. Tangent Length Between Curves of 0’
Reverse Alignment
Min. Distance Between Street Intersections on 100’

Same Side

Dead End Turn Around

Tee Turn Around
25’ Length

The following roadway standards shall apply to private drives within the Contract

Zone (Phase 1_and Phase 4 of the VGRMP):

Standard Private Drive
Right-of-Way Width 30°
Roadway Pavement Width 18°
Grass Esplanade N/A
Paved Sidewalk N/A
Max. Dead End Road Length 2502675
Min. Roadway Centerline Grade 1.0%
(1.0% preferred)

Max. Roadway Centerline Grade 10%
Min. Centerline Radius 100’
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(100’ Preferred)

Min. Tangent Length Between Curves of 0’
Reverse Alignment

Min. Angle of Street Intersections 75°
(90° Preferred)

Min. Distance Between Street Intersections on 100’
Same Side

Min. Distance Between Street Intersections on 100’
Opposite Side

Min. Pavement Radii at Intersections 10°
Min. Pavement Crown V4" per foot
Min. Slope of Gravel Shoulder 2" per foot
Min. K Factor, Crest Vertical Curve 15
Min. K Factor, Sag Vertical Curve 20
MPH Design Speed 25
Max. Grade within 75” of Intersection 3%
Min. Property Line Radius at Intersection 0’
Dead End Turn Around N/A

F) The following design standards shall apply to the Contract Zone (Phase |_and
Phase 4 of the VGRMP) as follows:

1.

The portion of public roadway along the existing Wyman Way right-of-
way shall conform to the existing right-of-way dimensions and geometry,
which shall include the ability of the roadway not to be centered within the
existing right-of-way.

The drainage system for public and private roadways shall consist of
closed drainage to the extent practicable; however, shallow under-drained
swales may be used alongside roadways where no sidewalk is proposed.
Where sidewalks are proposed, they shall be constructed with curb and
access to the closed drain system through catch basin inlets, for example.

Parking and garage doors facing towards the public right-of-way are
permissible provided the garages are architecturally designed to not be the
principal element of the structure. Parking and garage doors facing
towards private roads and private drives are permissible.

No minimum wooded buffer strip is required to be maintained along
existing public streets as referenced in Section 7.9 of the Subdivision
Ordinance.

Curbing at roadways to be either bituminous or slip form concrete.

A minimum 50’ buffer shall be maintained along the exterior of the
VGRMP parcel (excluding Wyman Way right-of-way) and abutting
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residential development. The 50° buffer shall not be required to adjacent
land owned by the Town.
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EXHIBIT D

VILLAGE GREEN
PLAN OF OPEN SPACE /
RECREATIONAL EASEMENTS
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EXHIBIT E

Phase 4 - Proposed for CZA Amendment April 2016
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EXHIBIT EF
CHAPTER 4

RESIDENTIAL ENERGY EFFICIENCY

SECTION 401
GENERAL

401.1 Scope. This chapter applies to residentlal bulldings.

401.2 Compliance. Projects shall comply with Sections 401,
402.4, 402.5, and 403.1, 403.2.2, 403.2.3, and 403.3 through
403.9 (referred to as the mandatory provislons) and elther:

1. Sections 402.1 through 402.3, 403.2.1 and 404.1 (pre-
scriptive); or

2. Section 405 (performance).

401.3 Certificate. A permanent certificate shall be pusled onor
In the electrical distribution panel. The-certificate shall not cover
or obstruct the visibility of the circutt directory label, service dis-
connect label or other required la.be].s The ceftiﬂca.te shall be
completed by the builder or reg nal. The
certificate shall list the predominant Rvalues of insulation
installed in or on ceiling/roof, walls, foundation (slab, basement
wall, crawispace wall and/or floor) and ducts outside condi-
tioned spaces; L*factors for fenestration and the solar heat gain
coefficient (SHGC) of fenestration. Where there is more than one
value for each com| the certificate shall list the value cover-
ing the largest area. The certificate shall list the types and efficien-

cies of heating, cooling and service water heating equipment.
Where a gas-fired unvented room heater, electric furnace, of base-
board electric heater Is Installed in the residence, the cerdficate
shall list gas-ﬂm:lumenmd room heater,” “electric funace” or
“baseboard electric heater,” as appropriate. An efficiency shall ot
be listed for gas-fired unvented room heaters, electric furnaces or
electric baseboard heaters. -

SECTION 402
BUILDING THERMAL ENVELOPE

402.1 General (Prescriptive)

402.1.1 Insulation and fenestration criteria. The bufiding
thermal emvelope shall meet the requirements of Table
402.1.1 based on the climate zone specified tn Chapler 3.

402.1.2 R-val lon. Insulation used in
layers, such as framing cavity insulation and lm'ulal.ing
sheathing, shall be summed to compute the component
R-value. The manufacturer's settled R-value shall be used
for blown insulation, Computed R-values shall not include
an R-value for other bullding materials or alr films.

TABLE 402.1.1
o N INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT*
CRAWL
! GLAZED WooD MASS BASEMENT® | sLABY SPACE®
CLIMATE | FENESTRATION | SKYLIGHTY | FENESTRATION | CEILING | FRAME WALL | WALL FLOOR WALL RVALUE WALL
_ ZONE W-FACTOR® | (-FACTOR | _ SHGC™® | RVALUE | RWVALUE |R-VALUE'| RVALUE | RWVALUE | &DEPTH | R-VALUE
1 12 | o7 030 | 20 | 13 a4 13 0 0 o
2 065 0.75 030 K 13 4 13 0 0 [
3 050 0.65 030 1 13 58 19 513 0 513
4 except
Marine 0.35 0.60 _N_R” 3R B ) 13 | 5/10 19 1013 10,21t ID".]_:!‘_
nd 0.35 0.60 NR 38 | 200r13sst | 1307 | 3o 1013 | 10,2 | 1013
g 0.35 0.60 NR 49 | 20or13est | 1519 | 8w | 1519 | 10.4m | 1013
Tand§ 035 | 060 NR 49 21 1921 | 3 1519 | 10,40 | 1003
For SI: 1 foot = 304.8 mm.
a Rval LI SHGC R-19batts d Ind Inal 2 = & fi MMIMMmJuMHyR-Iw

mare shall be marked with the compressed batt R-value in addition (o the full thickness f-value.
h The fenestration Lifactor column excludes skyllghm 1'||.e SHGC calursn applies (o all glazed fenestralion.

“15/19" moans R-15
shaﬂhpmnﬂl:edl.ubuwmﬂhk 13 he

il orumnomfthehmme Igmulylnsuhunmldmluwlorufﬂm basement wall. “15/19"
Fthe b u

mu-luﬂf

mlerlorar

bome, " 10/13" means R-1 tnterior

’ﬂ\e hnmgnrR 13cavity 1!

d. R-5 shall be added to the required slab edge R-values for heated slabs. Insulathon depth shall be the depth of the footing or 2 feet, whichever Is less In ans 1

through 3 for heated slabs,
&, There are no SHGC requirements in the Marine Zone,

[. Basement wall Insulation is not required in warm-humild locations 2s defined by Figure 301.1 end Table 3011,

% Or insulation sufficlent to fill the framing cavity, R-19 minimum.

i "13+5" means R-13 cavity insulation plus R-5 insulated lhemhl-ns I structural sheathing covers 25 percent or less of the exterlor, Lmulntiﬂs sheathing s not

WETS

23 percent of exterior, with Insu-

required where structural sheathing is used. 1f
Tated sheathing of at leas R-2.

i. The second Rvalue applies when more than half the insulation is on the lnterior of the mass wall.

J. For "

* maxlmum Ut faclor shall be 0.75 in Zone 2 and 0,65 In Zone 3,

2009 INTERNATIONAL ENERGY CONSERVATION CODE®

g with Section R301.2.1.2 of the [nrernattonal Residential Code or Section 1608, 1.2 of the Intermational Building Code, the

27
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RESIDENTIAL ENERGY EFFICIENCY

TABLE 402.1.3

. EQUIVALENT L-FACTORS® . ) i

| CRAWL

CLIMATE FENESTRATION | SKYLIGHT CEILING MASS WALL FLOOR M:li“LENT SPACE
ZONE UFACTOR | UFACTOR | ULFACTOR | ILFACTOR® | LIFACTOR | LWFACTOR u::u?'-rog‘

J 1.20 015 | 0035 0197 0064 | 0360 | 0477

_____ @ | 08 | 015 | o035 . 0082 | 0185 | 0064 | 0380 | o0drr
|3 050 065 | 0035 | 0082 0141 | 0047 | 0081 0138

|4 except Marine 035 0.60 __Dbo3o 0.082 0.141 0047 0.059 0.065
5 and Marine d | 035 | 060 o.l_:_ae_u_____u.q‘.g'g___r_ 0.082 0.033 0.059 0085

. 0.35 060 | 0026 | 0057 , 0060 | 0033 0.050 0065

| 7and8 035 0.60 [ 0026 0.057 0.057 0.028 0050 | 0085 |

a. Manfenestration [-factors shall be obtained from theasurement, calculation or an approved source.
b. When maoce then half the insulation I on the intéfior, the mass wall L- factors shall be.a maximam of 0,17 in Zone 1,0.14 in Zone 2, 0.12in Zone 3,0.101n Zone 4
excepl Marine, and the same as the frame well (-factor In Marine Zone 4 and Zones 5 through 8,

¢. Basement wall Utfactor of 0.360 in warm-humid locations s defined by Figure 301.1 and Table 301.1,

402.1.3 U-factor alternative. An assembly with a (*fac-
tor equal to or less than that specified in Table 402.1.3 shall
be permitted as an alternative to the R-value in Table
402.1.1.

402.1,4 Total UA alternative. If the total building thermal
envelopa A (sum of U-factor times assembly area) is less
than or equal to the total UA resulting from using the
Ui-factors in Table 402.1.3 (multiplied by the same assem-
bly area as in the proposed building), the building shaill be
considered in compliance with Table 402,1.1. The UA cal-
culation shall be done using a method consisten| with the
ASHRAE Handbook of Fund: Is and shall include
the thermal bridging effects of framing materials. The
SHGC requirements shall be met in addition to UA com-
pliance.

402.2 Specific insulation requirements (Prescriptive),

402.2.1 Ceitings with attic spaces. When Section 402.1.1
would require R-38 in the ceiling, R-30 shall be deemed 1o
satlsfy the ren for R-38 wh the full height of
uncompressed R-30 insulalion extends over the wall lop
plate at the eaves. Similarly, R-38 shall be deemed to satisly
the requirement for R-49 wherever the full height of uncom-
pressed R-38 insulatton extends over the wall top plate at the
caves. This reduction shall not apply to the U factor alierna-
tive approach in Section 402.1.3 and the 1otal UA alternative
in Section 402.1.4.

402.2.2 Ceilings without attic spaces. Where Section
402.1.1 would require insulation levels ahove R-30 and the
design of the roof/eeiling assembly does not allow sufficient
space for the required insulation, the minimum required
insulation for such rooffceiling assemblies shall be R-30.
This reduction of Insulation from the requirements of Sec-

tion 402.1.1 shall be limited to 500 square feet (46 m?) or 20
percent of the total insulated ceiling area, whichever is less,
This reduction shall not apply to the L-factor alternative
approach in Section 402.1.3 and the total UA alternative in
Section 402.1.4,

402.2.3 Access hatches and doors. Access doors from
conditloned spaces lo unconditioned spaces (e.g., atlics
and crawl spaces) shall be weatherstripped and insulated w
a level equivalent to the insulation on the surrounding sur-
faces. Access shall be provided Lo all equipment that pre
vents damaging or compressing the insulation. A wood
framed or equivalent baffle or retalner is required to be
provided when loose fill insulation is installed, the purpose
af which is to prevent the loose fill insulatton fron spiiling
into the living space when the attic access ks opened, and 1o
provide a permanent means of maintalning the insialled
R-value of the loose fill insulation.

402.2.4 Mass walls. Mass walls for the purposes of this
chapter shall be considered above-grade walls of concrete
block, concrete, Insulated concrete form (ICF), masanry
cavity, brick (other than brick veneer), earth (adobe, com-
pressed earth block, rammed earth) and solid timber/logs.

402.2.5 Steel-frame ceilings, walls, and floors. Steel-
frame ceilings, walls and floors shall meet the insulation
requirements of Table 402.2.5 or shall meet the [*factor
requirements In Table 402.1.3. The calculation of the L-fac-
tor for a steel-frame envelope assembly shall use a series-
parallel path calculation method.,
Exceptlon: In Climate Zones 1 and 2, the continuous
insulation requirements in Table 402.2.5 shall be permit-
ted to be reduced to R-3 for steel frame wall assemblies
with studs spaced at 24 inches (610 mm) on center.

2009 INTERNATIONAL ENERGY CONSERVATION CODE®
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TABLE 402.2.5
STEEL-FRAME CEILING, WALL AND FLOOR INSULATION

(R-VALUE)
WOOD FRAME
R-VALUE
REQUIREMENT |

COLD-FORMED STEEL
EQUIVALENT RVALUE®
. Stesl Truss Cellings®
m3o | R-380rR30+30rR26+5
R-38 R49orR38+3 _
R-49 R3®+5
g Sieel Joist Cellings®
R-38in2x4or2x6or2x8
| R% I _ __ Red9inany framing
R-38 R49in2x4or2xBor2xBor2x10
Stegl-Framad Wall
R-13 R13+50rR-15+dorR-21+3or R0+ 10
_R19 R—]ngorR—l'B+90.rR-25+T
R-21 R13+ 100cR-19+90rR-25+8
L Steel Joist Floor
RI3 ] +R-19h12><ﬁ
R-19 R-19+6in2x6
L | RI19+12in2xBar2x10

2. Cavlty insulation R-value is listed first, followed by continuous Insulation
Raalue,
Insulation exceeding the helght of the framing shall cover the framing,
402.2.6 Floors, Floor insulation shall be installed to main-
tain permanent contact with the underside of the subfloor
decking.

402.2.7 Basement walls. Walls associated with conditloned
basements shall be insulated from the top of the basement
walldown to 10 feet (3048 mm) below grade or to the base-
ment floor, whichever is less. Walls assoclated with uncon-
ditioned basements shall meet this requirement unless the
floor overhead is insulated in accordance with Sections
402.1.1 and 402.2.6.

402.2.8 Slab-on-grade floors, Slab-on-grade floors with a
floor surface less than 12 inches (305 mm) below grade
shall be insulated In accordance with Table 402.1.1. The
insulation shall extend downward from the top of the slab on
the outside or inside of the foundation wall. Insulation
located below grade shall be extended the distance provided
in Table 402.1.1 by any combination of vertical insulation,
insulation extending under the slab or insulation extending
out from the building. Insulation extending away from the
building shall be protected by pavement or by a minimum of
10 inches (254 mm) of soil. The top edge of the Insulation
installed between the exterior wall and the edge of the inte-
rior slab shall be permitted to be cut ata 45-degree (0.79 rad)
angle away from the exterfor wall. Slab-edge insulation is
not required in jurisdictions designated by the code official
as having a very heavy termite infestation,

402.2.9 Crawl space walls. As an alternative to Insulaling
floors over crawl spaces, crawl space walls shall be permit-
ted to be insulated when the crawl space is not vented to the
outside. Craw| space wall insulation shall be permanently
fastened to the wall and extend downward from the floor to
the finished grade level and then vertically and/or horizon-

b,
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tally for at leastan additional 24 inches (610 mm). Exposed
earth in unvented crawl space foundations shall be covered
with a continuous Class I vapor retarder in accordance with
the [nternationa! Butlding Code. All joints of the vapor
retarder shall overlap by 6 inches (153 mm) and be sealed or
laped. The edges of the vapor retarder shall extend at least 6
inches (153 mm) up the stem wall and shall be attached to
the stem wall, : -
402.2,10 veneer. Insulation shall not be required
on the horizontal portion of the foundation that supports a
masonry veneer.

402,2.11 Thermally isolated sunroom insulation. The
minimum ceiling insulation F-values shall be R-19 in Zones
1 through 4 and R-24 in Zones 5 through 8. The minimum
wall R-value shall be R-13 in all zones. New wall(s) separat-
ing a sunrcom from conditioned space shall meet the buiid-
ing thermal envelope requirements.

402.3 Fenestration. (Prescriptive).
402.3.1 Ufactor. An area-weighted average of fenestration
products shall be permitted to satisfy the LLfactor require-
ments.

402.3.2 Glazed fenestration SHGC, An area-weighted
average of fenestration products more than 50 percent
glazed shall be permitted to satisfy the SHGC requirements.

402.3.3 Glazed fenestration exemption. Up to 15 square
feel (1.4 m?) of glazed fenestration per dwelling unit shall be
permitted to be exempt from -factor and SHGG require-
ments in Section 402.1.1. This exemption shall not apply to
the L-factor alternative approach in Section 402.1.3 and the
Total UA alternative in Section 402.1.4.

402.3.4 Opaque door exemption. One side-hinged opaque
door assembly up to 24 square feet (2.22 m? in area is
exempted from the L factor requirement in Section 402.1.1.
This exemption shall not apply to the L-factor altemative
approach in Section 402.1.3 and the total UA alternative in
Sectlon402.04.
402.3.5 Thermally Isolated sunroom [*factor. For Zones
4 through 8, the maximum fenestration [’factor shall be
0.50 and the maximum skylight L-factor shall be 0.75. New
windows and doors separating the sunroom from condi-
tioned space shall meet the building thermal envelope
requirements.

402.3.6 Replacement fenestration. Where some or all of
an exlisting fenestration unit is replaced with a new fenestra-
tion product, including sash and glazing, the replacement
fenestratlon unit shall meet the applicable requirements for
U factor and SHGC in Table 402.1.1.

402.4 Air leakage (Mandatory).

402.4.1 Building thermal envelope. The building thermal
envelope shall be durably sealed to limit infiltration. The
sealing methods between dissimilar materials shall allow
for differential expansion and contraction, The following
shall be caulked, gasketed, weatherstripped or otherwise
sealed with an air barrler material, suitable film or solid
material;

1. All joints, seams and penetrations.
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[

- Site-built windows, doors and skylights.

. Openings between window and door assemblies and
their respective jambs and framing.

Utility penetrations.

- Dropped ceilings or chases adjacent to the thermal
envelope.

[~

LN

6. Knee walls.

7. Walls and cellings separating a garage from condi-
tioned spaces.

8. Behind tubs and showers on exterior walls.
9. Common walls between dwelling units.
10. Anlc access openings.
11. Rim joist junction,
12. Other sources of Infiltration,

402.4.2 Air sealing and insulation. Building envelope air
tightness and insulation installation shall be demonstrated
to comply with one of the following options given by Sec-
ton 402.4.2.1 or 402.4.2.2:

402.4.2.1 Testing option. Building envelope tightness
and insulation installation shall be considered acceptable
when tested air leakage is less than seven air changes per
hour (ACH) when tested with a blower door at a pressure
of 50 pascals (1 psf). Testing shall occur after rough in
and after installation of penetrations of the building
envelope, including penetrations for utllities, plumbing,
electrial, ventilation and combustion appliances.

During testing:

1. Exterior windows and doors, fireplace and stove

doors shall be closed, but not sealed;

2. Dampers shall be closed, but not sealed, including
exhaust, intake, makeup gir, backdraft and flue
dampers;

. Interior doors shall be open:

. Exterior openings for continuous ventilation sys-
tems and heal recovery ventilators shall be closed
and sealed;

5. Heating and cooling system(s) shall be turned off;

6. HVAC ducts shall not be sealed; and

7. Supply and return registers shall not be sealed.
402.4.2.2 Visual inspection option. Building envelope
lightness and insulation installation shall be considered
acceptable when the items listed in Table 402.4.2, appli-
cable to the method of construction, are field verified.

Where required by the code official, an approved party

independent from the insialler of the insulation shall

inspect the air barrier and insulation.

402.4.3 Fireplaces. New wood-burning fireplaces shall

have gasketed doors and outdoor combustion air.

402.4.4 Fenestration air leakage. Windows, skylights and

sliding glass doors shall have an air Inflitration rate of no

[

more than 0.3 cfm per square foot {1.5 L/s/m?), and swing-
ing doors no mare than 0.5 cfm per square foot (2.6 L/s/m?),
when tested according to NFRC 400 or AAMA/WDMA/
CSA 101/1.5.2/A440 by an accredited, independent labora-
tory and istedand /abeled by the manufacturer,

Exceptions: Site-built windows, skylights and doars.

402.4.5 Recessed lighting. Recessed luminaires Installed in
the building thermal envelope shall be sealed to limit air
leakage between conditioned and unconditioned spaces. All
recessed luminaires shall be IC-rated and Jabeled as meet-
ing ASTM E 283 when tested at 1.57 psf (75 Pa) pressure
differentlal with no more than 2.0 cfm (0,944 L/s) of air
movement from the conditioned space to the ceiling cavity,
All recessed luminaires shall be sealed with a gasket or
caulk between the housing and the interior wall or ceiling
covering.

-
402.5 Maximum fenestration L-factor and SHGC (Manda-
tory). The area-weighted average maximum fenestration
[-factor permitted using trade-offs from Section 402.1.4 or
405 shall be 0.48 in Zones 4 and 5 and 0.40 in Zones 6 through
8 for vertical fenestration, and 0.75 In Zones 4 through 8 for
shylights. The area-weighted average maximum Ffenestration
SHGC permitted using trade-offs from Section 405 in Zones 1
through 3 shall be 0.50.

SECTION 403
SYSTEMS

403.1 Controls (Mandatory), At least one thermostat shall be
provided for each separate heating and cooling system.

403.1.1 Programmable thermostat. Where the primary
heating system is a forced-air furnace, at least one thermo-
stat per dwelling unit shall be capable of controlling the
heating and cooling system on a daily schedule to maintain
different temperature set points at different times of the day.
This thermostat shall include the capability to set back or
temporarily operate the system to maintain zone tempera-
tures down to 55°F (13°C) or up to 85°F (29°C). The ther-
mostat shall Initially be programmed with a heating
temperature set point no higher than 70°F (21°C) and a
cooling temperature set point no lower than 78°F (26°C).

403.1.2 Heat pump supplementary heat (Mandatory).
Heat pumps having supplementary electric-resistance heat
shall have controls that, except during defrost, prevent sup-
plemental heat operation when the heat pump compressor
can meet the heating load.

403.2 Ducts.

403.2.1 Insulation (Prescriptive). Supply ducts in attics
shall be insulated to a minimurm of R-8. All other ducts shall
be insulated to a minimum of R-6,

Exception: Ducts or portions thereof located completely
inside the buifding thermal envelope.

403.2.2 Sealing (Mandatory). All ducts, air handlers, filter
boxes and building cavitles used as duets shall be sealed.
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Joints and seamns shall comply with Section M1601.4.1 of
the International Residential Code.

Duct tightness shall be verified by either of the following:
1. Postconsiruction test: Leakage to outdoors shall be

less than or equal to 8 cfm (226.5 L/min) per 100 fi?
(9.29 m?) of conditioned foor area or a total leakage
less than or equal to 12 cfm (12 L/min) per 100 fi*
(9.29 m?) of conditioned foor area when tested at a
pressure differential of 0.1 inches w.g. (25 Pa} across
the entire system, including the manufacturer's air
handler enclosure. All register boots shall be taped or

™

. Rough-In test: Total leaki

RESIDENTIAL ENERGY EFFICIENCY

shall be less than or
equal to 6 cfin (169.9 L/min) per 100 fi? (8.29 m?) of
conditioned floor area when tested at a pressure dif-
ferential of 0.1 inches w.g. (25 Pa) across the roughed
in system, including the manufacturer’s alr handler
enclosure. All reglster boots shall be taped or other-
wise sealed during the test. If the alr handler is not
installed at the time of the test, total leakage shall be
less than or equal to 4 ¢fm (113.3 L/min) per 100 fi2
(9.29 m?) of conditioned floor area.

Exceptions: Duct tightness test is not required if the ate
handler and all ducts are located within conditioned

otherwise sealed during the test.

space.

TABLE 402.4.2
AIR BARRIER AND INSULATION INSPECTION COMPONENT CRITERIA

COMPONENT

CRITERIA

Alr barrier and thermal barrier

Exterlor thermal envelope insulation for framed walls is installed in substantial contact
and continuous alignment with bullding envelope alr barrier.

Breaks or jolnts In the air barrler are filled or repaired.

Air-permeable insulation is not used as a sealing material.

Alr-permeable insulation is Inside of an air barrier.

Celling/attic

Afr barrier in any dropped ceiling/saffit is substantially aligned with insulation and any
gaps are sealed.
Attic access (excapt unvented attlc). knes wall door, or drop down stalr Is sealed.

Walls

Comers and headers are Insulated.

Junction of foundation and sill plate Is sealed.

Windows and doors

Space between window/door jambs and framing is sealed,

Rim joists

Rim joists are insulated and include an alr barrler.

Foors
(including above-garage and cantilevered floors)

Crawl space walls

Insulation 1s installed to maintain permanent contact with underside of subfloor decking,
Alr barrler is Installed at any exposed edge of insulation.

Insulation is permanently attached to walls.

Exposed earth In unvented crawl spaces Is covered with Class I vapor retarder with
overlapping joints taped. e

Shafts, penetrations

Duct shafts, utllity penetrations, knee walls and flue shafts opening to exterlor or
unconditioned space are sealed.

Batts ln narrow cavides are cut to fit, or narrow cavitles are filled by sprayed/blown

Narrow cavities inslation.
Garage separation - Alr sealing Is provided between the garage and condliloned spaces. .
Recessed lighti Recessed light flxtures are alr tight, IC rated, and sealed to drywall.

Exception—Hxtures in cond d space.

Plumbing and wiring

Insulation is placed between outside and pipes. Batt insulation is cut to fit around wiring
and plumbing, or sprayed/blown insulation extends behind piping and wirlng,

Showerftub on exterlor wall

Showers and tubs on exterior walls have insulation and an air barrler separating them
from the exterior wall.

Electrical/phone box on exterior walls

Alr barrter extends bahind boxes or air sealed-type boxes are installed.

|Common wall

Alr barrler 1s installed in common wall between dwelling units.

S ———
HVAC register boats HVAC register boots that penetrate bullding envelope are sealed to subfloor or drywall
Fireplace Fireplace walls include an alr barrier.

2009 INTERNATIONAL ENERGY CONSERVATION CODE® n

21




RESIDENTIAL ENERGY EFFICIENCY

403.2.3 Building cavities (Mandatory). Building framing
cavities shall not be used as supply ducts.

403.3 Mechanical system piping insulation (Mandatory).
Mechanical system piping capable of carrying flulds above
105°F (41°C) or below 55°F {13°C) shall be insulated to a min-
imum of R-3.

403.4 Circulating hot water systems (Mandatory). All cir-
culating service hot water plping shall be insulated to at least
R-2. Circulating hot water systems shall include an automatic
or readily accessible manual switch that can turn off the hot-
water circulating pump when the system is not in use.

403.5 Mechanical ventilatlon (Mandatory). Outdoor air
intakes and exhausts shall have autornatic or gravity dampers
that close when the ventilation system is not operating.

403.6 Equipment sizing (Mandatory). Heating and cooling
equipment shall be sized in accordance with Section M 1401.3
of the faternational Residential Code. o _

403.7 Systems serving multiple dwelling units (Mandatory).
Systems serving multiple dwelling units shall comply with Sec-
tions 503 and 504 in lieu of Section 403.

403.8 Snow melt system controls (Mandatory). Snow- and
ice-mel systems, supplied through energy service to the
building, shall include automatic controls capable of shuiting
off the system when the pavement temperature is above 50°F,
and no precipilation is falling and an automatic or manual con-
trol that will allow shutoff when the cutdoor temperature is
above 40°F

403.9 Pools (Mandatory). Pools shall be provided with
energy-conserving measures in accordance with Sections
403.9.1 through 403.9.3.

403.9.1 Pool heaters. All pool heaters shall be equipped
with a readily accessible on-off switch to allow shuiting off
the heater without adjusting the thermostat setting. Poal
heaters fired by natural gas or LPG shall not have continu-
ously burning pllot lights,

103.9.2 Time switches. Time switches that can automati-
cally turn off and on heaters and pumps according to a preset
schedule shall be installed on swimming pool heaters and
pumps.
Exceptions:
1. Where public health standards require 24-hour
pump operation.
2. Where pumps are required to operate solar- and
waste-heat-recovery pool heating systems.
403.9.3 Pool covers, Heated pools shall be equipped with a
vapor-retardant pool cover on or at the water surface. Pools
heated to more than 90°F (32°C) shall have a pool cover
with a minimum insulation value of R-12.

Exception: Pools deriving over 60 percent of the energy
for heating from site-recovered energy or solar energy
SOurce.

iz

SECTION 404
ELECTRICAL POWER AND LIGHTING SYSTEMS

404.1 Lighting equipment, A minimum of 50 percent of the
lamps in permanently Installed lighting fixtures shall be
high-efficacy lamps.

SECTION 405
SIMULATED PERFORMANCE ALTERNATIVE
(Performance)

405.1 Scope. This section establishes criterta for compliance
using simulated energy performance analysls. Such analysis
shall include heating, cooling, and service water heating
energy only.

405.2 Mandatory requirements, Compliance with this sec-
tion requires that the mandatory provisions identified in Sec-
tion 401.2 be met. All supply and return ducts not completely
inside the building thermal envelope shall be insulated 1o a
minimum of R-6.

105.3 Performance-based compliance. Compliance based on
simulated energy performance requires that a proposed resi-
dence (proposed design) be shown to have an annual energy
cost that is less than or equal to the annual energy cost of the
standard reference design. Energy prices shall be taken from a
source approvedby the code official, such as the Department of
Energy, Energy Information Administration's State Energy
Price and Expenditure Report. Code officials shall be permit-
ted to require time-of-use pricing in energy cost caleulations.

Exception: The energy use based on source energy
expressed in Btu or Btu per square foot of conditioned floor
area shall be permitted to be substituted for the energy cost.
The source energy multiplier for electricity shall be 3.16,
The source energy multiplier for fuels other than electrlcity
shall be 1.1.

405.4 Documentation.

405.4.1 Compliance software tools. Documentation veri-
fying that the methads and accuracy of the compliance soft-
ware tools conform to the provisions of this section shail be
provided to the code official.

405.4.2 Compliance report. Compliance software tools
shall generate a report that decuments that the proposed
design complies with Section 405.3. The compliance docu-
mentation shall include the following information:

1. Address or other identification of the residence;

2. An inspection checklist documenting the building
component characteristics of the proposed design as
listed in Table 405.5.2(1). The inspection checklist
shall show results for both the standard reference
design and the proposed design, and shall document
all inputs entered by the user necessary to reproduce
the: results;

. Name of individual completing the compliance
report; and

(%]
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4. Name and version of the compliance software tool.

Exception: Multiple orientations. When an other-
wise ldentical building model is offered in multiple
orientatlons, compliance for any orientation shall
be permitted by documenting that the building
meets the performance requirements in each of the
four cardinal (north, east, south and west) orienta-
tions,

405.4.3 Additional documentation. The code officialshall
be permitted to require the following documents:

1. Documentation of the building component character-
Istics of the standard reference design.

2. A certification signed by the bullder providing the
building component characteristics of the proposed
design as given in Table 405.5.2(1),

3. Documentation of the actual‘ values used in the soft-
___ware calculatio forﬂlepmpaj\eddm{gn
405,5 Calculation pmmdure.

405 5 1 Gemeral. Except as sPecifled by this section, the

ce design an | design shall be
configured and analyzed uslng identical methods and tech-
nigues.

405.5.2 Residence specifications. The standard reference
design and proposed design shall be con and ana-
lyzed as specified by Table 405.5.2(1). Table 405.5.2(1)
shall ‘Include by reference all notes contained In Table
402.1.1.

405.6 Calculation software tools.

405.6.1 Minimum capabilities. Calculation procedures
used to comply with this section shall be software tools
capable of calculating the annual energy consumption of all
bullding elements that differ between the standand refer-
ence design and the propased design and shall include the
following capabilities:

1. Computer generation of the standard reference
design using only the input for the proposed design.
The calculation procedure shall not allow the user to
directly modify the bullding component characteris-
tics of the standard reference design.

. Calculation of whole-building (as a single zone) sizing
for the heating and cooling equipment in the standard
reference residence in accordance with Section
M1401.3 of the [nternational Residential Code.

. Calculations that account for the efTects of indoor and
outdoor temperatures and part-load ratios on the per-
formance of heatlng, ventilating and air-conditioning
equipment based on climate and equipment sizing.

4. Printed code official inspection checklist listing each
of the pro, design component characteristics
from Table 405.5.2(1) determined by the analysis to
provide compliance, along with their respective per-
formance rat (e.g., Revalue, LFfactor, SHGC,
HSPF, AFUE, SEER, FF, etc.).

"

w
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405.6.2 Specific approval. Performance analysis tools
meeling the applicable sections of Sectlon 405 shall be per-
mitted to be approved. Tools are permitted 1o be approved
based on meeting a specified threshold for a jurisdiction.
The coele official shall be permitted to approve tools for a
specified application or limited scope.

405.6.3 Input values, When calculations require input val-
ues not specified by Sections 402, 403, 404 and 405, those
input values shall be taken from an approved source.
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SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

TABLE 405.5.2(1)

BUILDING COMPONENT . STANDARD REFERENCE DESIGN i PROPOSED DESIGN !
Type: mass wall if proposed wall is mass; otherwise wood frame. Ag proposed |
(Gross area: same as proposed As proposed
Above-grade walls Lifactor: from Table 402.1.3 As proposed
Solar absorptance = 0.75 As proposed
_ Emittance = (.50 L | As proposed )
Type: same as proposed As
proposed
Gross area: same as proposed
As propased
Basement and craw] space walls Uifactor: from Table 402.1.3, with insulation layer on As o n
B - interior side of walls. B Propes
Type: wood frame As proposed
Above-grade floors Graoss area: same as proposed As proposed
. » Lt factor: from Table 402.1.3 | As proposed
Type: wood frame i As proposed
Ceilings Gross agea: same as proposed As proposed
Lifaetor: from Table 40213 — As proposed —
Type: composition shingle on wood sheathing As proposed
Roofs Gross area: same as proposed As proposed
Solar absorptance = 0.75 As proposed
o Emittance = (.90 ) As proposed
Atiles Type: vented with aperture = 1 2 per 300 ft? celling area As proposed
Foundath Type: same as proposed foundation wall area above and below grade | As proposed
oundations . _and soil characteristics: same as proposed. As proposed
Area: 40 f? | s proposed |
Doars Orientation: Narth | As proposed |
| _ | UHfactor: same as fenestration from Table 402.1.3. __| As proposed |
| Total area® = IAs proposed |
| {a) The peoposed glazing area; where proposed glazing area is less
| than 15% of the conditionad floor area.
{b) 15% of the conditioned floor area; where the propnsed glazing
area Is 15% or more of the conditioned floor area.
Orientation: equally distributed to four cardinal compass As propased
Glazing® orlentations (N, E, 5 & W),
L+factor: from Table 402.1.3 As propased
SHGC: From Table 402.1.1 except that for climates with no As proposed
requirement (NR) SHGC = 0.40 shall be used, Same as standard reference design
Interior shade fraction:
| Summer {all hours when cooling is required) = 0.70
Winter (all hours when heating is required) = 0.85¢
External shading: none As proposed
. - - =
Skylights None o . | As proposed
Thermally isolated sunrpoms | None R | As proposed _ —
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TABLE 405.5.2(1)—continued
o ___SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS R
BUILDING COMPONENT T REFERENCE DESIGN PROPOSED DESIGN
For residences that are not tested, the
same as the standard reference design.
For residences without mechanical
ventilation that are tested in
accordance with ASHRAE 1189,
Section 5.1, the measured air exchange
rate’ but not less than 0.35 ACH
For residences with mechanical
Specific leakage area (SLA)* = 0.00036 assuming no ener; ventilation that are tested in
Alr exchange rate recovery " 8 accordance with ASHRAE 119,

- B Section 5.1, the measured air
exchange rate* combined with the
mechanical ventilation rate, fwhich
shall not be less than 0.01 x CFA+ 7.5
x (Ny*l)

where:
a CFA = conditioned floor area
i o N, = number of bedrooms
None, except where mechanical ventilation Is specified by the
proposed design, in which case:
Annual vent fan energy use:
Mechanical ventilation kWh/yr = 0.03942 x CFA + 29.565 x (N, +1) As proposed
where:
CFA = conditioned floor area
| | Ny = number of bed: o o
IGain = 17,900 + 23.8 x CFA + 4104 x N,
Internal gal_nis_‘ , (Btwday per dwelling unit) Same as standard reference design
Same as standard reference design, plus
1 Vinidss An Internal mass for furniture and contents of 8 pounds per &y Mdﬁf‘mlﬁc: ly
3quare foot of flocr area. elements but not Integrel o the
. I3 lope or structure
For masonry floor slabs, 80% of floor area covered by R-2 As proposed
carpet and pad, and 20% of floor directly exposed to room
air,
For maso: walls, d, but with insul
Structiral.mess required by Table 402.1.3 Jocated on the interlor side of the | As proposed
walls
For other walls, for ceilings, floors, and Interior walls, wood
frame construction As proposed
As proposed
Heating systems® Capacity: sized in accordance with Section M1401.3 of the As proposed
: ; | Restdeptial Code L
As proposed
Cooling systems™’ Capocity slzer] in accordance with Section M1401.3 of the As propased
| Code
Service H,0 h K1 As proposed As proposed
on 470 henlieg Use: same as proposed design galiday = 30 + (10x Ny i

A thermal distribution system efficiency (DSE) of 0.88 shall be
applied to both the heating and cooling system efficiencies
for all systems other than tested duct systems. Duct

As tested or as specified in Table

Thermal distribution systems | . ation; From Section 403.2.1, For tested duct systems, the [405.5.2(2) f not tested
leakage rate shall be the applicable maximum rate from
_ Section 403.2.2.
Thesmostat Type: Manual, cooling mmpera!;;e setpoint = 75°F; Sameas \ard reference

Heating temg

(continued)
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TABLE 405.5.2(1)}—continued
ForSI: | squere foal = 083 m'- | Brieish thermal unit - 1055 J; | poaind per square foat - 4.88 kghn®; | gallon (LS} = 3788 L °C = ("FIMLE,
I

= 0,78 rad.
a. Glazingshafl be defined nsmﬂgl\l-&hﬂlmllllqg fenestralion, Intludlﬂgllw s ufulﬂ c.-uhmsau other ﬁllnhs!bn!mllut !n:lme CMI Ihened space Claz-
ing Inchudesthy sunligh For doars opening

15 less than 50 percend of the door area, the g]azhs area Is the sunlls]ummnﬂtdngopunmsm For all other doaes, the glazing area is the rough frame apening
area for the door Including the door and the

b. For resid with conditloned R-2 and R4 resid and townhoises, the following formula shall be used (o determine glazing area:
AF =p x FAx F
where.

AF = Tolal glaslng rea.
A, = Swsndard reference design total glazing area.
FA ~ (Above-grade thermal boundary gross wall arezl/ {shove- grade boundary wail arca + 0.5 x below-grade bowndary wall area]
F = (Above-grade thermal boundary wall area)/(above-grade thermal boundary wall area +<ommon wall area) or 0.56, whichever ks greater.
and where:
Thermal boundary wall is any wall that separates conditioned space from unconditioned space or amblent conditions.
Above-grade thermal houndary wall is any thermal baundary wall component not in contact with sall.
Below-grade beundary wall i any thermal boungary wall in soil contact.
Common wall area is the area of-walls shared with an adjoining dwelling unit.
c. For fenestrattons facing within 15 degrees (0.26 rad) of triss South that are directly coupled to thermal storage mass, the winter inteslor shade fraction shall be pes-
mitied to be fncreased to 0.95 In the proposed design,
d. Where Jeakage area (£} Is defined in accordance with Section 5.1 of ASHRAE 119 and where:

SLA = LICFA
where L and CFA are In the same unlis,
0. Tested eevelope heak chall b and documented by an independent party approved by the code affcial Hourly calculations as specified in the 2001

ASHRAE Hendbook of Fundamentals, Chapter 26, page 26,21, Equation 40 (Sherman-Crimsrud model) or the equivalent shall be used to determine the energy
loads resulting from inflltration.

f. The combined alr exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation 43 of 2001 ASHRAE Handbook of

/s, page 26.24 and the “Whele-house Ventl lation™ provisions of 2001 ASHRAE Hienatook of Fundamentals, page 26,19 for intermittent mechanical

wvent ilation.

- Thermal surage elemeny shal| meana ient ot pant of the noors.w-h.wrmlhn‘g thatls pust.ofa pmslwm]u &yﬂ!m. ared Lhat provides thermal stomge soch
asenclosed wiater columns, nock beds, of phase-change coniiners, A th 1 oz aces within 15 degrees
{028 radl) of true south, or must be oonnRcted unu:h & room wilh pipusorducls lhal |lhw m a‘lemenl mhnm«dy charged.

h. For m o Biypes, ihe Br flles

hall tie hted | mwlmmelrmspudimluﬁumu g practice for

1. Fora pmpuged deslgn wiﬂ-mn a proposed heating system, a heating sysl:m wilh theprmailins federal mintrmum d’ﬁ.l:lenl:y shall be assumed for hulh ﬂ'vz atandaﬂ!

d design. For electric heatt the g federal fiiciency alr-souree heat pump shall be used for the stanclrd
reference doaly

1. Fora proposed design home without a proposed cooling sysiem, an elecuric alr condidones wit the pravailing federel minimum efficiency sholl be assumed far
both the standard reference design and the proposed design,

k. Fora proposed design with a nonstorage-type water heater, a 40- gallmamgt-type water bmr-drh“ 2 federal gy factor for the same
fuel as the predominant heating fuel type shall be assumed. For thy heater, a 40-g; type water heaber
with the prevailing federal minimum efficlency for the sarne fuel as the pﬂdam!nan[ heating fuel iype shall be assumed for both he pmpused dﬁip‘l and standard
reference design.

TABLE 405.5.2(2)
DEFAULT DISTRIBUTION SYSTEM EFFICIENCIES FOR PROPOSED DESIGNS®
DISTRIBUTION SYSTEM CONF| AND CONDITION: FORCED AIR 5YSTEMS HYDRONIC SYSTEMS®
Distribution system components located In unconditioned space - 0.95
Untested distribution systems entirely located in conditioned space® 0.68 1
"Ductless” systems? 1

ForSI; | cublc foot per minute = 0.47 Lis; 1 square foot = 0.093m"; 1 pound per square inch = 6895 Pa; | inch water gauge =~ 1250 Pa.

a. Diefault values given by this table are for umested disteibution systems, which muse still meet minimum m]ul:emm for duusys‘tum Irl:ulauon

b H: bl mean {hat disirlbute heating and cocling energy directly to individual sp g lquids p helased loop pip
ing and that do not depend on ducted, forced airfiow to malmiain Space LerRPErBLeEs.

t. Entire systern In conditboned space shall mean that no component of the distribution system, including the air handler unit, Is located outside of the conditioned

space.
d. Ductiess sysiems shial| be allowed o have farced alrflow actoss weoil bul shall not have any ducted alrfiowexternal io the mamifucture: s alr handler enclosure.
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EXHIBIT FE-1

Street lighting in Phase 1 shall utilize current energy-saving lighting equipment and
technologies for street lighting, including LED cut-offs on all Town roads, private roads and
common parking areas.
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