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October 26, 2018

MEMORANDUM FOR: Teresa B. Payne, Acting Administrator, HABC

THROUGH: Todd MR/ dson, General Deputy Assistant Secretary, R

FROM: /Johnson, Deputy Assistant Secretary for Research,

Evalifation and Manitoring, RR

I/ .Cf,v
Adam’Egiléler, Acting Director, Affordable Housing Research and
Technology Division, RRT

SUBJECT: Evaluation of Cost Figures Found in Department of Energy’s
NODA Packages-Draft Results July 2018

This memorandum (memo) is in response to a request from HUD’s Manufactured
Housing Consensus Committee (MHCC) for the Office of Policy Development and Research
(PD&R) to evaluate cost figures from the Department of Energy’s (DOE) Notice of Data
Availability (NODA)'; it describes PD&R’s review of the applicable data and supporting
documentation, and specifically, does not object to DOE’s cost figures.

This memo is organized as follows:

Section I provides context relating to MHCC's request for PD&R support in reviewing
the cost figures described within DOE’s NODA. Section II provides a historical perspective of
HUD and DOE'’s roles in regulating energy conservation in manufactured housing. Section IIT
describes PD&R’s process of reviewing relevant data and contacting individuals knowledgeable

of the subject matter. Section IV describes PD&R's response to MHCC'’s request for support in
reviewing DOE’s cost figures.

MHCC Request for PD&R Support

On September 11, 2018, MHCC met in Washington, D.C. to review DOE'’s Energy
Conservation Program: Energy Conservation Standards for Manufactured Housing, Notice of
Data Availability Request for Information. As a result of their review and deliberation, MHCC
made the following request to PD&R:

! Federal Register, ‘Energy Conservation Program: Energy Conservation Standards for Manufactured Housing; Notice of data
availability; request for information’, 3 Aug. 2018, hitps://www.regulations.pov/document?D=




MHCC requests HUD's PD&R to submit a document to the MHCC which includes
comparable cost figures similar to EERE-2009-BT-BC-0021 [NODA Packages-Draft
Results July 2018] (Appendix A) by November 14, 2018.

II.  Regulating Energy Conservation in Manufactured Housing

Section 413 of the Energy Independence and Security Act of 2007 (EISA)? requires DOE
to establish regulation standards for energy conservation in manufactured housing. This
authority specified that the established standards must be based on the most recent version of the
International Energy Conservation Code (IECC) (including supplements), except in cases in
which the IECC is found to not be cost-effective, or a more stringent standard would be more
cost-effective. Based on the impact of the IECC on the purchase price of manufactured housing
and on total life-cycle construction and operating costs.?

Prior to Section 413 of EISA, HUD regulated energy conservation for manufactured
housing under 24 CFR 3280, Subpart F — Thermal Protection.* This authority was established
under the Manufactured Home Construction and Safety Standards (MHCSS), which mandates
federal standards for the design, construction, and installation of all manufactured (HUD-code)
homes.

II.  Reviewing Relevant Data and Contacting Individuals Knowledgeable of Manufactured
Housing

In response to MHCC'’s request, PD&R staff conducted a review of relevant documents
and background materials from the Energy Conservation Standards for Manufactured Housing
public comment webpage® and contacted multiple individuals with expertise in manufactured
housing related-energy matters.

The information collected in Appendix A was assembled by DOE with the assistance of
members of the Appliance Standards and Rulemaking Federal Advisory Committee (ASRAC)
Manufactured Housing Working Group (Working Group), which was formed to provide DOE
with advice and recommendations related to the development of the Energy Conservation
Standards for Manufactured Housing,

In July 2014, the Working Group was established and comprised of 22 stakeholders from
the manufactured housing industry, which included one member from ASRAC and one DOE
representative (see Appendix B). The Working Group convened six times between August and
October 2014 to negotiate and successfully reach consensus on proposed federal standards for
energy conservation in manufactured housing. For the purposes of these meetings, DOE defined
consensus as at least a two-thirds “supermajority” in favor of a recommendation.

Tus. Govunmt.nl Publishing Office, ‘Public Law 110-140: Energy Independent and Security Act of 2007 (121 Stat. 1492; Date:
12/19/07)," https://www.ppo.gov/fdsys/pke/PLAW-1 10publ140/pdi/PLAW-1 1 Opubl140.pdf.

3 U S Dcparlmenl of Energy, Energy EH‘ iciency Standards for Manufactured Housing," hitps://www.energycodes.gov/eneray-

J dard

1 U.S. Government Publishing Office, ‘24 CFR 1780 Manufaclured Home Conslrucuon and Safety Slandards Subpart F-
Thermal Protection,” https://www.gpo. 10-titl ] )-s R
S U.S. Regulations, ‘Energy Efficiency Slandards lor Manufactured Housmg,

2009-BT-BC-0021.




The elements of the energy conservation measures and cost data were developed with
input from the Working Group. Specifically, the cost data were derived from a survey of 20
manufactured housing producers, ranging in size and location. Although the cost data was
collected in 2014, DOE's analysis included multiplicative factors that accounted for inflation.

IV. Review of DOE Cost Figures

As stated, the basis for DOE’s cost figures was a survey of producers. PD&R staff was
not able to recreate the survey conducted by the Working Group given the short timeframe
provided by MHCC. In order to conduct an independent survey, PD&R must abide by the
requirements of the Office of Management and Budget’s (OMB) Paperwork Reduction Act
(PRA), which requires multiple public notices and has a review period that lasts approximately
six to nine months. However, PD&R believes that it is unlikely that the findings of an
independent survey would differ significantly from the cost data collected by the Working
Group. PD&R notes that the cost packages assume national average sales tax and property tax
rates; however, changing these values to more localized parameters would minimally affect the
analysis. Consequently, PD&R does not object to the cost figures provided by DOE.

Although the request from MHCC was to analyze the cost figures used by DOE, PD&R
has also reviewed the savings associated with the analysis associated with energy efficiency
packages. DOE used a life-cycle cost (LLC) analysis® to determine the cost effectiveness of the
requirements in the proposed rule and compared the results to the existing federal requirements
(baseline) for manufactured homes found within MHCSS. DOE’s effort consisted of annualizing
the costs, including the added financing costs of the energy efficiency packages, and averaging
the savings based on the prevalence of different forms of heating within regions. The analysis
relies on assumptions about the inflation rate of commodities, interest rates on various types of
loans, and the shares of home purchasers who finance their housing with either chattel or real
estate loans, or cash.

Broadly speaking, PD&R does not object to the methodologies and assumptions used
within DOE’s LLC and annualized spreadsheets. However, PD&R notes two areas where DOE
has used a static assumption in place where more dynamic approaches would add value. For
one, the energy use predicted by each improvement package is fixed and does not appear to vary
in response to the improvements themselves. Further review of the relevant behavioral literature
and modeling process used to produce the energy consumption rates would be necessary to
validate this assumption. Additionally, the regional shares of various heating types are fixed.
Given that the analysis suggests that homeowners with certain forms of heating will save more
money as a result of the efficiency packages, it is worth investigating whether the share of
owners with each source would change over time in response to the rule.

In conclusion, PD&R concurs with the methodology and resulting cost figures. PD&R
remains willing to assist HUD’s Manufacture Housing Program as DOE continues its rulemaking
process.

“U.S. Department of Energy, ‘Manu_Housing_NODA_LCC_2018_07_27.xlsm," https://www.regulations.gov/docket?’D=EERE-
2009-BT-BC-0021



Appendix A — Manufactured Housing NODA Packages — Draft Results July 2018



10RMOUSHIF

8T0Z AInf

R TR o e S1jnsay 1eiq — sagdexded YAON
| | SUISNOH paJnloejnuelp

|

ey YT R

{l

o




ABisu3 sjgemausy >Qmm zm z

R Aousioiyg ABusug  “ o amiveno o

"4dON 910¢
9Y3 Ul pajudsaid elep pue SpoyIBW UO Paseq a.e SUOIIR|NDJEd SSUIARS PUE S1S0D [BJUSWBIOU|

"00STS Pue ‘000TS ‘00SS 40 s1e8.1e1 921ud |BIUBSWSIIUI JOJ PIIRDID IR 7 pue T ageyoed .
‘'swoy ay3 jo on uiziwiuiw Ag paziwixew si sSuines ASiaug .

POUIBIN

'ssuines Adiaus azjwixew o3 Suljeas 1onp pue adojaAua Mo[[e 1nqg
‘swoy painjoejnuew e Jo sduines ASIaua ay3 aziwixew pjnom a3eyded siy|

-¢ 39VXOVd

's3uines A3iaua azjwixew o3 Suijeas 1onp pue adojaAua 9pNJIXa 1n(
‘swoy painioejnuew e jo sduines ASiaua ay3 aziwixew pjnom agexyoed SIyl

-T 3DVXOVd

I S ST S St SR e P SIS S
sage)aed Jo uondissag



ABiau3 ajgemsusy :
R Aguaioin3 ABiaug >Qmm zm

2N AT I VWD O N

‘Judwadinbai on gnH ays yum Aidwod o3 yjed jeizualod auo apiaosd pajuasald sainseaws Aduaidiys ASiaua ayg,
(321nosay

SE9 pue |10 Y3iH 03V)
pouad ydeqhed ajdwig

(331nosay seo pue
Sy y9zs T YSTS 8v°€0TS IO U3tH 03V) s3uines |ig
AB13u3 |enuuy aSesany

98 L6 99 pouad yoeqhed ajdug

: ; : sduines |9
TT0LTS 88'(STS $8'S0TS AZ13u3 [enuuy adesany

98°Z8Y'TS LT°£96S 9L 8EVS 350) |ejuswaldu] jejo )
81°65$ 81°65% 81655 £ o] €Y auop
000$ 000$ 000$ (z1) v/N (zT) v/N (z1) v/N (z1T) v/N GER R
00T/Szwyd) adeyeaq 3anq
00°0$ 00°0% 0005 (8) v/N (8) v/N (8) v/N 8 (Hov) adexeat adojanug
| | ¥580°0 L£60°0 12010 9110 . cn
£€°0 90 L0 (0£70) v/N JOHS mopuim
¥8°S61'T £V8Y0°'T i
) > SEois L) SE0 S0 80T (80°1) W/N 40324~ MOpUI
vy '9ETS- by 9ETS- P 9ETS- 61-Y 6T-4 6T-Y (zz-y) v/N
00°0$ 00°0$ PLTSYS (44" (44" 0g-Y (zz-¥)v/N E[TTER)
LT'89$ 000$ LT89% €1-Y 11y €T-Y (TT-¥) v/N M|
a8eyoed 98eyded 23exoed adeyoed a8exdeyq adexped «(@d1312844 JUBLING) Jusuodwo)
150D 00STS 350D 000T$ 150 005$ 350) 00ST$ 350D 000TS 150D 00S$ anH
XL ‘NOLSNOH
($£102) Ssynsay sduines pue 5350 |B3UD WALDU| uondiinsag sainseay Aduapiy3 I
| [ o | Tuomdssaibuis 130z ANH - T INOZ LVINTID ¥dON

T ZD anH :(3uljeas ou) T aseyded



TT'18Z$

T8
TE/82$
98'Z8¥'1$
81°55$
00'0$

00°0%

$8°S67'1S

124115y
00°0s
£T°89%

adexped

3503 00STS

AR 1113 ainpamaliau

B "N § ==y A N w—y

‘Juawalinbas on anH ay3 yum Aidwod o1 yied jerusiod auo 3plnold pajuasaid sainseaw Aduaidiys ASiaua YL,

65°LLTS €E'8CTS
9'8 S'S
19°'T81S 6T TETS
LT°L965 9L'8EVS
8T'SSS 8T'S5S
00°0S 00'0$
00°0$ 00°0$
£v'8P0TS 00'0S
Py 9ETS- Y 9ETS-
0005 VLTSS
0005 £2°89%
23exped adeyey
1502 000TS 150D 005$

{$£7102) synsay sSunes pue s3s07 |RusWa1U]

e RoR058 sibuls

£y
(zT) v/N

(8) v/N
¥S80°0
EE0
SE0
61-4
(4]
€T-4
adexped
150J 00STS

£y £y
(zT) V/N {z1) W/N
(8) v/n . (8) v/N
LE600 1£0T°0
90 L0
S0 80T
6T-Y 6T-Y
(4" 0€-Y
TT-d £I-Y
adeped adeydeq
350D 000T$ 150D 00S$

uondudsag sainseapy Aduapiyy

SUON
(z1) v/N

8
9110
(0£70) v/N
(80°T) v/N
(zz-¥) /N
(zz-9) v/N
(TT-d) v/N
«(33130844 3UB.0n))
anH

{82inosay

Se9 pue 10 Y9IH 03v)
potiad yoeqhed ajdwis

(831n0say SE9 pue
1'0 Y3iH 03v) sButnes |ig
ASisug |enuuy aesany

pouad soeqhAed sjdwis
s3duines
A313u3 |enuuy afesany

150) jejuswiaady| B30}

(v4d Zvy
001/SzWwy2) adeyeaq 3ong
(HOV) a8exeaq adojanug

JDHS Mmopuim

1033e§-M MOPUIN

3uia)
llem

g

S ‘NOSHOVT

T 3uoZ gNH - Z INOZ 3LYIANITD HdON

T ZJ dNH :(3uljeas ou) T aseyded



ABiau3 ejqemausy >w¢mzm S

R Aousioiyg AB1auT £ o v

‘juawauinbai on @NH 9y yim Aldwod o3 yied jenuajod auo apinoid pajuasasd sainseaw Aduadiya ASisua 3|,
(33anosay

Seg pue |10 Y3IH 03v)
poLiad ydeqhed ajdwig

(234n0say SEY pue
LY LETS 10 Y21H O3V) summes g
AS1au3 Jlenuuy adessny

8¥'€91$

L8 €8 v's pouad Bjoeqhed ajdung

. . . sduines )19
0T'LLes €E°/9TS €9°0VTS A815u3 |enuuy aZesany

ELEGY'TS 88°£88S 26°'88YS 3S0) |ejUaWaIdY| |BIO]

81°55$ 81°S5S 81°55$ €Y €Y €-H auopn | mMHmsswoq|
. A i (v4d 2wy
0003 0003 00°03 (zT) v/N (eT) v/N (eT) v/N (eT) v/N 001/52Ww3) 93e3je37 39nQ
00°0% 00°0$ 000$ (8) V/N (8) v/N (8) v/N 8 (HJV) a8e3ea adojanug

| | 8200 61800 02600 9600  *n]

. ] ) 520 520 EE0 (9°:0) v/N | D9HS mopui |
66°L79$ 66'L29% Y Lvvs 2 . ce'0 (5°0) /N 1019851 MOPUIM:

py9ETS vy 9ETS S6°T8S- [440: 44’ €1-Y (61-4) v/N

000 00°0$ 00°0$ (44" (44! ey (zz-¥) v/N 3uia)
TL9s LT'89% (T893 6T-Y €14 €1y (T1-4) v/N | uem|

a8exydeyd a8exded a8exoey adexyped adexyded adeyoey «(2210814 JUBLINY) jusuodwo)

350D 00STS 1502 000TS 350D 00S$ 350D 00STS 150D 000T$ 150D 00SS anH I
NL ‘SIHdW3AN

{$£102) synsay sduines pue s3507) |e3UAWRIOUY] uonduasaq sainseajy Asuapyy]

e oR05s Sibuis Z 2u02 AN~ ¢ INOZILVINTI> UON

¢ 2D ANH :(3uijeas ou) T adeyded



ABisu3 alaEMBUSY R NN ™A=y

‘Juawaiinbal on anH syl yum Aldwos o3 yied jeyuazod suo apino.d pajuasald saunseaw Adusidiyys ASiaua YL,

{321nosoy
589 PUe 10 YJiH 03v)
poliad }aeqhAed ajduig

(834n0saysey pue

I'0 Y3TH 03v) sduines jjig
Ad1su3 jenuuy afesany

96°L12$ VS EVIS YI6TIS

80T [A %" 6°S potiad yoegAed ajdwig

3 . : s8uineg
Ov'EETS L8'ESTS 6L'8ETS ilig AS13u3 [enuuy a8esany

v 88€'TS 0£°9€6$ S8'SEVS 150 jejusawasdu jejo)
8T°65$ 81°G5$ 81°55$ £y €y £y BUON
0003 00°0$ 00'0$ (zT) v/N (zt) /N (zT) v/N (zT)v/N fER st
00T/Szwyd) adeseaq 1ong
000$ 00°0$ 00°0$ (8) v/N (8) v/N (8) v/N 8 (HOV) 23exea adojanug
| | 01900 65900 €120°0 6L0°0 )
570 sT0 E€0 GIRZVM  J9Hs mopuim |
L5°081% L5'08TS v2°98%
1€°0 T€0 Z€0 (S€0) v/N 10328-N MOpuUIM
T5'90v$ z5'90vS 00°0$ 0€-Y (Y ze-y (cz-y) v/N | aooy]
00°0$ vLISYS- b1 TSPS- 0€-y Tz 44" (og-y) v/N I )
9T'9L$ 9T'9vLS 9T'9vLS 12y 1Z-Y 12y (ET-¥) V/N  TiEm
a8exyey 23esxoed 98eydeg 98eyded adexped adexyoey +{22130814 JUBLINY) juauodwo)
150D 0OSTS 150D 000T$ 150D 00S$ 150D DOSTS 150D 000T$ 150D 005$ anH I
1109YIIHI
($£10¢) synsay sSuines pue s3s0) [ejuawalduj uondiiasaQ sainseaiy Aduapyyg
[ [ o T Tuonsssabuis € 2102 ANH - ¥ 3NOZ LVINTTD ¥4ON

€ ZJ anH :(3uneas ou) T a8eyded



ABiou3 sjgemausy !
® Aousioyg ABiaug >Gmm zm

40 IN3IW1MVYHIa ‘SN

*8u13533 waoy1ad 03 Suipsau INoyum ‘anjen
d3uelioylad [e3s3wNU 53e)ea| 39NP 3Y3 SABIYIE 0 SPOYIIL Suijeas 3anp annduasaid Suimol|oy 1inbaa pinom sjuawalinba Juijeas 3onp sawnsse adeyaed ay) ¢
‘Juawalinbas on anH sy3 yum Ajdwod o3 yied jennuasiod auo apinoad pajuasald sainsesw Aduaidiyys ASiaua ay|,

(331nosay

sep pue 10 YysiH 03v)
poltad yaeqghAed ajdwg

(32inosay seo pue
£€7°S6TS 0S5 ¥81S 18°281$ 1'0 Y3TH 03V) s8uines (g
A313u3 fenuuy a8esany

08 98 6t poliad yreqAed ajdwis

. . . s3uines g
98°TOES 0L°88TS$ S6'98T$ A313u3 |enuuy afesany

00°66V°'TS €5°€66S £5°05vS 3502 |BIUBWAISL| |BI0]

81'S5S 81°55S BT'SSS €-d €y €Y SUON MH 2nsawog

. . . (w40 zvyy
$+0£°602$ $0/°602$ 1046028 14 ¥ v (zT) v/N 00T/s2wy3) oexesr 1ang
G8'ESTS $8°€57S S8°€5S S S S 8 (HOV) a8eyean adojanug

| | 6060°0 8¥01°0 0ZTT0 911’0 | "°n

g ) ] 90 L0 Lo (0£°0) /N | J9HS mopuim |

UL i 00,05 S0 80T 80T (80°T) W/N 10338§-n MOpUIM
r9ETS- 75'90%$ v 9ETS- 6T-4 Ot-Y 61-d (zz-¥) v/N

00'0$ 00°0$ 00°0$ Ty (44! [44] (zz-y) v/N
LT'89$ LT'89% Lz'89% €1-Y4 €14 €1-Y4 (TT-¥) v/N M
adeyoed adexded afeyoey afesyoed adeypdeyd 28eydegd (92110814 JUB1INY) juauodwo)
150D 00STS 150D 0001S 150D 00S$ 150D 00STS 150D 000TS 150D 00S$ any I
X1 ‘NOLSNOH
($2102) synsay susaes pue s3so) [ejuawalny) uonduisaq sainseay Asuamiy]

o uoudsselbuis 12002 ANH~ T SNOZ SIVIIT3 20N

T 2D dNH :(3uljeas yum) g adeyoeq



ABisuz sjgemausy i
@ Aousioiyg AbBisuq >w¢mzm

40 ANSWLHVLIQ "S°N

*8unsal wioysad o3 Suipasu Inoym ‘anjen
@dueunoylad [easawnu agexea) 31np ay anaiyde 03 spoyiaw Suieas 39np aAndudsaud Suimol|oy a1inbas pinom syuawannbaa Suijess 3anp sawnsse adeyded ayy ¢
“Juswaainbai on gNH 3yl yum Aidwod o3 yied jenualod auo apinold pajuasald sainsesw Aduadiya ASisus Yl 4

(82inosay
585 pue [io YstH 03v)
poliad yoeqhAed ajdwis

(220nosay sen pue (10

8259 TLTETS ¥0'92Z$ U3IH 03V) sBuines |18
ASaau3 jenuuy aesany
L9 oL TE poltad yaeqhed adwis
: . . sduines g
¥9'59¢S 01'8€CS ST'IECS 3 [entuy aSesany
00'66¥'TS$ £5°€665 LS0SPS 3500 jejuawa.du| [e3o]
81655 81°S5S 81°559 €y £-Y £y auop MH dsawoq
. . . (V4D 2vy
$04°602% $04'602% $0£°6075 12 17 14 (zT) v/N 00T /szwy2) e8esieat 19ng
S8'€STS S8'ESTS S8'€5TS S S S 8 (HOV) a3exeaq adojanuz
_ _ 60600 BY0T0 020 orro |
€r'850°TS o oo 90 Lo L0 (0c°0) v/N JDHS mopuim
S0 80T 80T (80°T) V/N do32e}-N MOPUI
tP'9ETS- 75°90vS Y 9ETS- 6T-4 o€~y 6T-y (zz-4) v/N
0005 0005 00'0$ [4a 144" t-d (zz-4) v/N
LT'89$ LT'89% L2895 £T-Y €1y £T-Y (TT-¥) v/N llem
afexyey afexyoeyd adexoed adexyoed adeydey adexoed +(3110844d JUBLIND) jusuodwo)
350D 00STS 150D 000TS 150D 00S$ 150D 00STS 150D 0001$ 150D 00S$ anH

{$£102) s3nsay sBuines pue $1507) jeludwalauj

uonduasaq sainseajy Aduaniy]

Uoi}93g a|buig

SN ‘NOSHOVT

T 22 dNH—Z INOZ ILYINITI YdON

T Z3 anH :(3unjeas yum) g asexyoeq




ABiou3 sjqemausy )
B Aousjoly3 ABisug >wmm zm

40 LN3WLHVYLIA SN

“2unsay wuoyiad o3 Fuipasu Inoyyum ‘anjen
ajuewloyad [easswnu adexes| 19Np syl aA3IYIe 03 SpoIBW 8uyjeas 3onp aanddsasd Suimo||oj a1inbaa pjnom sjuswalnbas duyeas 3onp sawnsse adexyded ayy

“juswalinbaz on gnH 3yl yum Aldwod o3 yied |enualod auo apiacid pajussaid sainseaws Aduapyye ASsaus ay)y ,

(334nosay
9'9 S'S 13 SeD pue |10 YsiH 03V)
poltad yleqhAed sjduig
{331nosay seo pue
E6'TLES 8€°Z0ES €0'S6TS 110 45TH 03V) sSuines g
Adiau3 jenuuy afesany

99 S'S (43

pouad yaeqled ajdwis
- 1 . sduines J|i1g
TT°Z8ES 8L'0TES 15°00Z$ AZ1au3 [enuuy a8esany

09'69%'1$ ST'E86$ TELLES 350) [ejuawWaIdU| je10]
81°65$ 81°65$ 8T'SSS £y €4 €Y auoN
+0£°602 0003 0008 b (z1) w/N (zD) v/ (z0) /N D
00t/szwy3) a8exea 3ong
S8'ESTS 98°€5TS S8°ESTS S S S 8 (HOY) a8eyea adojanug
6LL0°0 81800 60600 9600  _  "n
) | ) 9'0 90 90 (90) v/N JDHS mopuim
SO0 0003 L0 S0 S0 50 (s0) v/N Jd033e)-n MOpUI
PP 9ETS 00°0% 0008 44! 61y 6T-Y (61-4) v/N
0005 00°0$ 000 AL [da! A (zz-") w/N
EVPI8S TTrL9$ LT'89% Tz 61-Y €1-Y4 (TT-¥) v/N T
afexydeyd alexded ade)oey ade)oed

28exoed a8exnaeyg «(93133844 JUBLINY) juauoduwio)
150D 00STS 3502 000T$ 350D 00SS$ 150D DOSTS 350D 000TS 350D 00SS anH

NLSIHdNIN

€ 3U0Z dNH - € INOZ LYINITI HdON

($2102) synsay sdumes pue s350) [(SUEITEY R uondidsaq sainseay Asuaiiyyl

e lono%S SiuiS

< ZD dNH :(8uijeas yum) g aseyoeq



ABiau3 a)jgemausy y
R Aouaioi3 ABleug >°mmzm

4N INIW I MWATN "C°'N

"dunsay wuoysad o3 Suipaau Inoyym ‘anjen
dduewoyad [eaawnu adexea) 3onp ay3 3Aaiyae 03 spoyaw Suijeas 3anp aandisasd 3uimojjoy 3.:1nbay pinom suawalinbaa Suijess 3anp sawnsse adexded ay) ¢

‘Juswialinbas on anH ays yum Ajdwod o3 yied jenuaiod auo apinoad pajuasald sainseaw Aduadyya ASisua Yl ,
(934nosay

SED puUE |10 YFiH 03v)

polad yoeqAed ajdwig

(834nosay seg pue
81°0THS ['0 YSIH 03V) s3umes |ig
A313u3 jenuuy a8eiany

9 €Y 8C pounad ypeqAed s|duig

- ; : s8uines |1g
YUTYYS 08'vZYS EV'0SES AZ15u3 |enuuy agelany

69°LLY'TS €L°€668 LY'S9YS 350D [BIUSWAIOU] R3O ]
81°SSS 81°S5% 8T°SSS £y €y £-Y auon MH 311s3wogq

: ; . (w4 vy
$0£°60Z$ $0£°6075 $0£°60T$ 17 12 14 (eT) w/N 00T/SzWy) 98exeat 39nq

S8'€97S S8'€STS S8'ESTS S S S 8 (HOV) 23ejeaq adojanug

L¥90°0 0TL0°0 SLL0O 6L0°0 | ]
€€°0 Sz'0 L0 (€€°0) V/N JDHS Mmopuim
¥2'98$ L5°08T$ 89°LYES-

[4:48] TEO 60 (s£'0) v/N 4033e§-N Mopuim
0€°8£S$ 0005 00'0S 8€-Y (442 [448"] (zz-9) v/N
vLTSYS- vLTSYS- vLTISYS- [44] Ty [44"] (og-¥) v/N
9T'9v.LS 9T°9vL$ 9T'9bLS 1Y 1Y 12y (€1-4) V/N llem
a8exoed 98exoed a8eyoeqd adexyoed 28exded 28eyded «(9212824 JU3LIND) jusuodwo)
150D 00STS 150D 00019 150D 005S 150D 00STS 150D 0001S 150D 00SS anH
($£T02) s3nsay sSuiaes pue s3507) jeusawaloy) uondusaq sainseaiy Asuaryyy T '09VIIHD

| o e Tuon%as sibuis £ 2U0Z GNH = v INOZ SLVINITD J4ON

€ ZJ dNH :(3uljeas yum) ¢z aseyed



ABiau3 sjgems
» Aousioig AbBy

I

*Aluoluondas-918uisio} a.e/s)Nsa1 13Y30) ||y SPEPURIS BYY AG PS3Iaie HIAL U01323s-3|N pue uo1323s-3}3uls je 03 puodsaliod s3nsall(SIN+SS) jeuonenN ;.
13502 |BJUBUIIIILI [BI03 BYI'40 %02 03 %0T 5! (JuswAed umop) 3503 Juo.ydn paseasour ayy Sulueawu {3W0Y 3y} adueuly s19Ang ISop (310N
(siuawAed xe | Aladoid jenuuy, 53e13ny + sjuawAeyd adediio |enuuy adesany) — sguines jjig A2iau3 |enuuy 9Sesany = Mo[4yse) |enuuy, adelany,

- ——— e —_ e t fr e

8.8 208'T$ EvLS 08£'$ 918°T$ 96 iz T
vezs Sv1$ 09% vees 91 ¥9$ O RS
0SETLTS 6LL'STTS 125%5% OvT'T9TS 00Z'601% £90°T5% ($9T0Z /5000 U1) ¥ %¢ 1853503 AdN
. ; ! : : ; (s9102
808°€TS 0EE'6S YEE'YS 986'7T$ 008'8$ STT'vS e ) e AR ) T
TLH00'ES €V IHE'ES VE'ETT'ES SE'656% 16'609% 19°S265 obesyo sduInes 31
79 £y 82 801 Tt 6'S ; poliadyaeqhediajdins
EL°LTES YSBYES TLYIES v8'92TS 66'T8S ve'sors ¥Z£0300 MO SED [enuuy,33e13ny
PUTYS 08'vZv$ £v'05€$ ov'EEzs L8'ESTS 6L°8ETS A31u3 [enuuy a3eiany
69°LLY'TS £L°€66$ LY'S9YS vy 88E'TS 0L'9E6$ S8'SEVS 1503 [B3UBWA 13U |BI0]
S8Y'L65 625’595 Z0€'S2S 790'665 ovz'65S LYLTES ($9102 /5000 U1) ¥Q % 18 51500 AdN
: ] : ; ; . (s910Z
958°2% 182'S$ 6€02S £86°LS vLL'vS 6€9°2S oA 5000 U1) ¥Q %L 38 S1500 pazEnuUY
9T HIY'TS 12°602'2$ ST'€69'TS 65°8ZE'TS 67°L18S 92'556% ANET sUIRES 737
9'9 'S ze L8 €8 r's E pouad jaeqAed aidw
2€'6928 £€°5E2$ SSTLTS 95°291$ 6T'66% et €20300 +MO[4 yse] jenuuy ageiany
11°Z8€$ 8L°0TES 15°002$ oTLLTS EE'L9TS$ €9°0VT$ s3uines |1g A13u3 [enuuy 93esany
09'69Y'T$ ST'€86% 1E°LLE$ EL'EBY'TS 88°/88$ 76'88Y$ 1507 [EIUSWBIIU] [BI0]
SLS'8TTS 059'58% ¥50'6ES JAY A X AR L6E'E8S 6208€S (S9T02 'S000 U!) HA %L 38 5150D AdN
0 ~ X . ' v ($9102
19€°0T$ 206'9$ LYT'ES ZST'0T$ 12L'9% S90°€$ eran T G ES) CETATe
£59Y2'TS 99'¥¥b'T$ 89°6E6'TS 06°Ltb'TS ¥8°£88% £1°016$ TR s8ulnes 327
L9 0L TE T8 9'8 S'S pouad yoeqhed ajdwis
09°05z$ S8TITS L9°96T$ ISELTS 8E°20TS 19266 ~ —¢€4£330Q +MO[3 yse [enuuy, o3esany
¥9°59£$ or'8ezs ST'IETS 1€°282$ 19°181$ 6ZTETS s8uines jiig A81au3 |enuuy,a8esany
00'664°'T$ £5°€66% L5°05YS 98'28V'1$ LT°196% 9,°8EYS 150D [e3UBIAIIU] (B30
£08°202$ LTY'SETS 8IT'E9S 909'507$ 98.'VETS Y9p'19S ($910¢ /5000 U!) ¥Q %Z 1€ 51503 AdN
) . , . 3 ; ($9102
9v2'9T$ SSTTTS 980's$ 695°9T$ 798'01$ £S6'0S (e o e g
ST'785'TS 10°0€6$ ST'8LY'TS 0T'0LT'T$ 96'9€9$ EE'5H9% fpri s3UIARS 577
08 9'8 6°E 9'g L6 9'9 poad PEqAE B|dwiis
18'98TS SYZITS BE'ZSTS Zv'9sTS 59'€8% grzes 440304 +MO[] YseJ) [enUY,23e3AY
98'T0€$ 0£'88T$ $6'98T$ zeoLes 88'/ST$ 58'S0T$ s8uines jiig A21au3jjenuuy 3gelany
00'66Y'TS £5°E665 L5°05VS 98'Z8Y'1$ LT°L96$ 9. '8EVS 3507 [E3U3WA5U[ €301
Z 9dexyded Z 33exyded Z 93exded T 23e)3e4d T a3exyoed T 98eyded
1503 00ST$ | 3503000T$ 150D 00S$ 1503 005T$ | 3503 000TS 1503 005$

Alewwng sjjnsay 1jeiq



Appendix B - ASRAC Manufactured Housing Working Group Membership

Working Group

Member
Joseph Hagerman
John Caskey
Keith Dennis
Ishbel Dickens
Scott Drake
Stacey Epperson
Mark Ezzo
Richard Hanger
Bert Kessler
Eric Lacey
Emanuel Levy
Michael Lubliner
Rob Luter
Richard Potts
Robin Roy
Manuel Santana
Peter Schneider
Lois Starkey
David Tompos
Lowell Ungar
Michael Wade
Mark Weiss

Company

Department of Energy

ASRAC, National Electrical Manufacturers Association
National Rural Electrical Cooperative Association
National Manufactured Home Owners Association (NMHOA)
East Kentucky Power Cooperative

Next Step Network

Clayton Homes, Inc.

Housing Technology and Standards

Palm Harbor Homes, Inc.

Responsible Energy Codes Alliance

Systems Building Research Alliance

Washington State University Extension Energy Program
Lippert Components, Inc.

Virginia Department of Housing and Community Development
Natural Resources Defense Council

Cavco Industries

Efficiency Vermont

Manufactured Housing Institute

NTA, Inc.

American Council for an Energy-Efficient Economy
Cavalier Home Builders

Manufactured Housing Association for Regulatory Reform



