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4%ul:_:alreeus: Primary - Secondary by Housing Type

40

35

30

20

15

10

Single/Multiplex
Secondary

Subarea 6
Single/Multiplex
Primary
+

Secondary

Apt/Condo Single{MuItiplex
Primary+Secondary Primary
P
A
g+
\‘'‘----.._*__..---"'-:-/rI ! ! T T T T T |
20 40 60 80 100 120 140 160 180 200

Housing Units Surveyed

* Areal-Housel-Primary

# Areal- Housel-Secondary

*+ Areal-House3-Primary

+ Areal-House3-Secondary

#® Area2-Housel-Primary

® Area2-Housel-Secondary

@ AreaZ-House3-Primary

® Area2-House3-Secondary

4 Area3-Housel-Primary

A Area3-Housel-Secondary

a Area3-House3-Primary

A Area3-House3-Secondary

B Aread-Housel-Primary

B Aread-Housel-Secondary

m Aread-House3-Primary

® Aread-House3-Secondary

A Area5-Housel-Primary

¥ AreaS-Housel-Secondary
AreaS-House3-Primary

A AreaS-House3-Secondary

+ Areaf-Housel-Primary

+ Areab-Housel-Secondary

2 Areaf-House3-Primary

> Areab-House3-Secondary




m= PATS Study Area
EXJ suburban Area Type

¥/ Rural Area Type AR | > lon /% . /4 Goptentiiybo ! - -'_ |
ot R R S N Y A SR E. US| e e S— Vi e s{7e-

Path: \\deqhql\EI_FILES\2014_NENArea\RWC\PATS_RWC_FoliowUp_Survey\Statewide_Allocation\Methodology\GIS\Sublayers\Sublayer.mxd
CLs  Dae: 6/14/2016



Analysis of results
by sub-areas

A

2011 PATS follow-up RWC survey
(PATS study area)

Do you burn wood — Y/N
Burn type: primary vs. secondary
Type of wood fuel and species burned
Total amount burned annually
Amount burned in each device
Structure type:

o single/multiplex

o apartment/condo

mmoO® >

Survey subareas,
designation by
iterative process

Census
Block group Area type

* suburban: <700 acres
* rural: >=700 acres

2010 Census Table B25024

Statewide, by block group:
* number of units in structure

10



™
] % i +; \\ '_//f
— et
£ g
& P ;T“tﬂ- j[‘ =y
: : N1 -
e STENTT ] =
j: _g !
f : ] R
N
3
™
-
1
Legend 3 \
[ | Rural Block Groups ) \ -
[ ] Suburban Block Groups 73 \/\]’\_‘ i 75 35 7 10.5 14
L ( / (o —— s\l oS

Path: \\deqhql\E|_FILES\2014_NENArea\RWC\PATS_RWC_FollowUp_Survey\Statewide_Allocation\Methodology\GIS\2014_RWC_Method.mxd

CLS

Dae: 6/10/2016

11



i

K f-"/_ - / l‘l}
/ N — '
'h)‘\"
v s
Legend
[ |Rural Block Groups
Suburban Block Groups D 5 10 20 30 40
P s Milesl

Path: \\deqhql\E|_FILES\2014_NENArea\RWC\PATS_RWC_FollowUp_Survey\Statewide_Allocation\Methodology\GIS\2014_RWC_Method.mxd

CLs  Dae: 6/10/2016

12



Analysis of results
by sub-areas

A

Survey subareas,
designation by
iterative process

T StructureType
% burning by:

* area type

* structure type
* burn type

2011 PATS follow-up RWC survey
(PATS study area)

Do you burn wood — Y/N
Burn type: primary vs. secondary
Type of wood fuel and species burned
Total amount burned annually
Amount burned in each device
Structure type:

o single/multiplex

o apartment/condo

mmoO® >

Census
Block group Area type

* suburban: <700 acres
* rural: >=700 acres

* single or multiplex: <=9 units
* apartment or condo: > 9 units

2010 Census Table B25024

Statewide, by block group:
* number of units in structure

13



T_StructureType: Percent Burning by Area Type, Structure Type and Burn Type

25%

20%

15%

10%

5%

a

P ‘ 5 P 5 P 5

SingleOrMultiplex AptOrCondo SingleOrMultiplex AptOrCondo

Suburban Rural

14



Census

Block group Area type
e suburban: <700 acres
e rural: >=700 acres

2010 Census Table B25024
——> Statewide, by block group:
* number of units in structure

Survey subareas,

designation by
iterative process

Analysis of results -
by sub-areas

* single or multiplex: <=9 units
* apartment or condo: > 9 units

A T StructureType
% burning by:

>| * areatype bl
* structure type
* burn type

T DeviceUse
% device use by:

* area type
* burn type
* device

2011 PATS follow-up RWC survey -
(PATS study area)

Do you burn wood — Y/N
Burn type: primary vs. secondary
Type of wood fuel and species burned
Total amount burned annually
Amount burned in each device
Structure type:

o single/multiplex

o apartment/condo

mmoO® >




70%

50%

A0%

30%

20%

10%

T_DeviceUse: % Device Use by Area Type, Burn Type, Device

Rural

Woodstove Not Certified
Woodstove Certified NonCatalytic

B Woodstove Certified Catalytic
Insert Not Certified

1 Insert Certified NonCatalytic

M Insert Certified Catalytic

W Fireplace

Suburban

16



Analysis of results
by sub-areas

A

Survey subareas,
designation by
iterative process

T StructureType
% burning by:

* area type
* structure type
* burn type

Census
Block group Area type
* suburban: <700 acres
* rural: >=700 acres

* single or multiplex: <=9 units
* apartment or condo: > 9 units

2010 Census Table B25024

———> Statewide, by block group:
* number of units in structure

Y

2011 PATS follow-up RWC survey

(PATS study area)

mmoO® >

Do you burn wood — Y/N
Burn type: primary vs. secondary
Type of wood fuel and species burned
Total amount burned annually
Amount burned in each device
Structure type:

o single/multiplex

o apartment/condo

T DeviceUse
% device use by:

* area type
* burn type
* device

T WoodMass
by
* burn type

T BurnRateVol
by
* burn type

* device

Mass wood burned:
by

* block group
* burn type

* device

T Census

Number of housing units by:
| * block group

* area type

* housing type

T EmissionFactors
by

* pollutant

* device

Statewide emissions by
* block group

* pollutant

* device

17



Excel: Tri-County area

L0 00 =] T ] R T —

x5 - I
J K L ] M [u] P ] R S T 1] W el b N Z a8 4B AE AF A5 AH Al ] A AL A AN A0 4P fw] AR a5 AT Al a0 Al 5
Tutal Emicrimar
2 E 13 zze an 1z 37 | | 206 | as7 | s | 26 | a2 353 T EX LS S8z 2 45268 2354 3451 EXTT s zzax|  wass 5.4
RAETET  d686TE 83T 49,451 7,204 52,642 4,017 5066 Z3Ef TG
Tatal caneze | aviaes | ososse | tazed | sazaed | ezsse 0,468 7671 23,887 333,041
| —— | Tataltey 525 234 B ™ # 35 4 = a1
DEG S urvey af 1061 Hrohldr US Conrur Elach Graupr - Suburban Feural Al T
wdn inalofmaltipl, #1520 dotached ta S unitr Singlofmulti Aptt-zondofSinalofmult Apthzon dfSinglofmult _Aptdzondn
AptiCanda +Sunitr Frimary  30x X 1.8 ry PHZ.5 tyy - 57
Sesondary 196 5.7
il | | | ztvavozzzo | | ztodvnszzn | zt0d00:330 | | | 10 | 2104005320 | 2104005330 | 2104005400 | 210400 9000
x| 3 3 i3 ws ws ws ws ws
* Inrart Cort Iarert Ceort Cert E10A00F100 | 210400FE10 | 2104003220 | E104003230 | E10A00FFI0 | E0A00FTED | Z10ADIFEED | 104005400 | EN04009000 E10400F100 | E104005
FP_ | lurert  HusCar Car Hus Cart Car Lumar e | Mas Cat Cat Luar FF FF FF ws ws ws P
BE502d_1, dokachod VIS Zuruey: v Frim ary Davices of Eurnin HI Z Survey: it Sesandary Davizer oFEurning HU Cart lnrart Cart lar Cart Cart P ¥
250241, atkachod Sl T a .55 182 a 15410 e 1.4 e i 2 10 PP | larere Cat  HunCort  Hus Car Cat Stawe Luar P | larer
Bzt |Alluithod R e T 15,410 Ere T A e [ 154 B s nr Primary EFx Ibriyetd
EB2502d 34 |unitrdriruck A s 5.5 1355 155 5.5 .55 Erre 1533 P fz.d o i EEXH £ EE T M e Al & X BED
EB250z4 54 |mabile trtdavicer b Humber of Frimary Devizor Humber of Sozandary Devizor irrimar s tye
Ferzentage Singlefmal AptiCanda Tatal | | | | | |
<-Sunitr sSunite | TakalUnite| cfunite | s8unite | Primary  Socondars | Primary Socendars| Primary Secandars rr
b 53 451 i i 123 T4 [0 i 127 e Ab 10 [0 14Tz ) 25 ) [0 =i Hi [ b 258 44 [ 04 wi #e EX) 4 Hi e ek Eny 1644 124 14 w7 5304 5404
4 e 567 e i " e 14 [ 124 w36 10 10 05 15 21 2 1 05 21 2.4 11 1 53 s 17 0.4 [ 1.4 4.4 a7 33 1044 wrs 2t 7.z 134 ) #45.7 s50.3 545.0)
1 23 724 a7 B 2 £rE 0z 0.8 B 1381 1 14 s w5 53 41 53 s nE s 234 4 55 55 27 I 14 i 465 8.3 e 1643 0.7 36 2305 20t ER a5 2097 e52.9)
a5 BE 621 e B 123 4.9 0 7.4 ’H IR Y 1 (X 15 w2 27 ez (X zE 4.1 s nE 55 0.0 17 4 X} 201 1 .z 3 103 ETH 5.4 1817 54 w2 6.3 5782 a1
512 [ sz 10 e 154 1003 0 [ 154 wes 1z 1z s 15 24 Y 2 s 24 3.8 1m0 w5 m 15 0 05 10 w8 56 0e3 s 192 o0t 2d3b 2028 150 23 1224 e60.: 754
7 45 w2 5 2500 5 56 ) 55 a5 R I 0.4 11 15 15 15 0.4 15 @ 10.1 15 4 s 1z 03 we =T 0 [T s e 1514 1505 1253 0% 14 ) B33 2.3
an B 6zt o5 550 123 0.5 ) 0 13 5 14 1 [ 17 2 2t wz [ zi 3.4 150 wi 5 0.1 13 0.4 ws 203 a4 1001 s e 25 zta 1593 0 2 548 5430 atéd
44 15 ez i 160 o 0.7 17 .0 Ha wrr x4 24 1z Ex 45 60 4 1z 4 %7 3.4 48 [0 2z 58 10 z0 a5z s ez 6 a0z 557 a9t 4058 0.3 4z wels | faees 434.5]
63t 8 w07 53 1522 0.7 47 1 4.4 Er [E X 17 [N 5 23 4z 23 [N nE 540 225 5 55 54 2t (X 14 e a5 151 540 1687 Az 43 2 oz 23 14472 6.3 £57.7)
15 [ ats 10 e 125 #E 0 [ 125 i oAb 10 05 14 18 24 14 05 14 HE [ ) ER a3 1 0.4 wi 1o B 6.8 0.8 5.6 .4 7.4 1644 =2 18 2ot 5352 s
s [ s 1005 [ 0.3 5.7 [N o Mo WET e [N 10.8 B 452 5.4 e 10.8 105 X [N ne A i 58 2 e ne [N (X} 965 14489 aTe0E 445 R 4. 10.6 105745 [ we
0 55 435 T 13 574 547 EX) ) 614 T n 0 4z .4 1.8 24 1.5 4z ar o 0 5.4 10.8 27 27 1.0 5.4 5.4 0 w0 034 3 20738 T 14108 118.4 I ATt 0 0o
57 4 4 s 1o 50 ) ) Irs 56.7 T . 44 w7 174 2t 153 44 44 i . 44 a4 193 =5 1 48 48 . [ 15 5460 ozt a7 12084 it 43 43454 b [
4z 24 a4 453 B ] [ 14 48 657 A o 51 101 0.z 25 e 51 5.1 o o 5.5 1 220 =7 e 55 55 o w0 6 eTa0 ey 052 15165 1283 50 s09z.7 0 0o
4 [ ar4 10 e e 4.4 0 [ e T4 0 0 55 ) 2z 2t "3 55 55 o 0 5.7 1 224 28 200 57 57 0 w0 554 0.6 2414 zta 16544 140.0 5.4 55546 0o 0o
20 T2 392 s fax a5 502 45 1 532 G600 [N 41 5k 16.4 20 "3 41 at X} [N 5.0 a3 194 o5 174 50 50 [N [ a0 5496 18043 1655 12217 1039 M dtee.n [ X
0 44 44 4 1 1204 125 3 e Rz I Y] 0 as s 4.1 a8 .z as wi o 0 1 w2 ad.d £ T 11 11 0 w0 [y 3147 a2 4031 24368 255 s s 0 0o
546 77 T3 7o 2 525 5.7 s 5.4 [TE @l 0 3 145 240 X 5.4 3 i o 0 a: 158 ELE 47 b wx 0% 0 w0 654 5.1 52014 2440 21741 1543 71 T3 0 0o
4 10z s T 2t 540 603 s z0.4 [T w7 nn 0 50 100 200 25 5 50 50 o 0 [ 12.4 2t 51 By [ 5 0 w0 sz T0E 2005 2055 1872 126.7 48 s0zT.1 0 0o
044 164 1z0¢ e 1 1575 1538 10.8 seE M7 Y 0 0 260 518 55 5.4 0 10 o 0 154 0.3 0.5 i 550 154 15.4 0 w0 5378 744z sTz6.z ) 962 5287 12t 0.7 0 0o
[ o0 X}
an 356 47 s e 25 er etz 20z 5. VY] 54 51 ) 0.5 e 1ot 51 0.2 100 41 [xs s 5 0t 0.4 w 548 4 9.z 5301 #01.7 22561 szt 16082 1208 10.1 63451 1704 154
a2z ] a3 10 e 22 68 0 [ 2 T s 13 0 5.1 25 47 13 25 b I e 0z s 0z 01 o 15 2z ] s 1995 sez.d 2101 4008 2.4 5 15915 434 4.4
473 1& 415 [ Y w7 ) w3 X o 54 10 10 16 X 62 =1 57 16 X 1 1z (X (5 1 (5 Xl nE 1E 95 4.1 100.4 2438 6565 2564 4393 5 =1 19425 524 xS
tdt 151 T4 i 1o X wE  zes I a2 w1 za 24 S .4 4.4 X e S T 2] ) [ s 24 0k 03 w4 4z 651 2174 Fr) 5628 15540 517 Hz4 "z 71 550 1205 e
13 i) w40 sz e anr T 5 44 2t e ozd 4 ) 4 44 T e ) T T ) [ o 5 I 5 nd 4z bl 74 Fh] st 15430 (s Hzds M iz A 1214 sz
454 57 B 4 1 = 4 105 i 345 we o 13 13 ) 4 0 a0 xS ) a0 4 14 0: 0.4 14 0z 0z [xs ex EX) 1203 1284 s $TE ER) 6254 505 D) 24530 71 5.4
43 a7 a0 st 20 0.0 6z 155 5.5 3.3 nr o 15 15 2 5@ s a4 1 2 44 44 18 0: 0.4 15 0z 0z ne b s 38 2.7 3465 750 34z 6950 561 44 T5aE Taz s0.z
a73 1 490 AT Y 2T [ 52 10 B w1 1 1 14 5§ [ aE 54 14 BE 52 13 (X 03 1 03 1 (X3 14 0.5 T4 1040 525 05 2654 506.5 ans E 20105 547 1.0

18



P-5
Unit
Fuel

Avg Vol _ReCalc
Unit

Ibs
ton

MS Access Database: Statewide Emissions_LbYr: 2,156,612 records
Sum(([T_Census]![NumberOfUnits]*
[T_StructureType]![Percent_P-S] *
[T_DeviceUse]![Percent_DeviceUse])*
([T_BurnRateVol]![Avg_Vol ReCalc]*
[T_WoodMass]![ton])*
[T_EmissionFactors]![factor])
T_Census

StateReqgion g r 3

GEQIDLO T_StructureType T_Devicellze

LOGRECHNO * *

Acres P-5 P-5 ¢

Sub_Rur Sub_Rur Sub_Rur T_BurnRateVol

StructureType StructureType SCC *

MumberOfUnits Percent_P-3 Percent_Devicellse Invalid?

P.5 T_EmissionFactors
‘/ Group_SCC *
s Y 5CC S0
T_WoodMass Device Fuel
* Avg Vol _OLD code

DEQ _Code_Dashed
factor

strfactor
numerator
denominato
data_source

19



Primary Burning

Tons per Acre
[__]0-0.003
[ 10.004 - 0.005
[70.006-0.01
B 0.02

N 0.03 - 0.04
N 0.05 - 0.3

1.75 35 7 105 14
Mile

V\SegRa\LI_PILES\ Residentdl_Woad_Combustica\RWE & Open Burning Sonviyt\PATS_BWE_Scrviy\POlowUs_Survey\Emidson_mventory\PINAL_DATA\YRA GE\PATS BWC_Padwupsurvey final_GI5_Grasuiars mad

CLs, /1738

20



Secondary
Burning

Tons per Acre
[ ]o-0.003
[10.004 - 0.005
[770.006-0.01
B 0.02

I 0.03 - 0.04
N 0.05 - 0.07

175 35 7 105 14
Mile

WEean gl \2i_PiLes\ 2esdent )l _Wood _Combumion\RWE & Open Burning Sorvayt\PATS_BWC_Sorvay\Folowup Surviy\Emason myeniasy\PINAL _DATAVP R CEPATS AWC Poowupsurvey final _GI5 Granuars mad

s, a/u/3s

21



Primary +
Secondary
Burning

Tons per Acre
[__]0-0.003
[ 10.004 - 0.005
1 0.006 - 0.01
B 0.02

N 0.03 - 0.04
N 0.05-0.3

175 35 7 105 14
Mile

WSegRat \LI_PILES\ e 1dentdl_Weod _Combumion\RWE & Open Burning Sorviyt\PATS_BWE_Servay\Felowup_Surviy\Emidson_ mvento sy \PINAL_DATA\PRal_GE\PATS AW C_Pelowupsurvey _final_G1S Grasulars mad

s, i/

22



\\deghql\El_FILES\2014_NEN\Area\RWC\PATS_RWC_FollowUp_Survey\GIS\Phils_Method.mxd

23

CLs  12/30/15

OR 2014 RWC
Spatial Allocation

(Draft)

12/30/15

= County Boundary

PM2.5: Ib-acre/yr

[Jo.0-25
[ 12.6-6.6
[ J6.7-11
12 -15
[16-19
I 20 - 25
Bl 26 - 32
B 33 - 44
I 45 - 68
M 6o - 130

Legend




gy

b

Is_Method.nmxd

<t
N

@
2
=

m !
H
|

_RWC_FollowUp_Survey\GIS\Phi

ATS_RW

\\deghql\EI_FILES\2014_NE\Area\RWC\P

OR 2014 RWC |5y~

Spatial Allocation

(Draft)

12/30/15

Legend

PM2.5: Ib-acre/yr

[ ]o.0o-25

mCounty Boundary

[ 12.6-6.6
[ J6.7-11
12 -15
[16-19
I 20 - 25
Bl 26 - 32
I 33 - 44
I 45 - 68
M 6o - 130

24

12/30/15

CLS



OR 2014 RWC

Spatial Allocation | | /

(Draft)

12/30/15

Legend

I county Boundary 1

PM2.5: Ib-acre/yr
[ Jo.0-25
[ 12.6-66
[6.7-11
12 -15
[ 16 - 19
I 20 - 25
B 26 - 32
33 - 44
I 45 - 68
I 60 - 130

- —

L“m

J'A-
1
g \

:
30 40 r———w-- —-— -
Miles

\\deghql\EI_FILES\2014_NEN\Area\RWC\PATS_RWC_FollowUp_Survey\GIS\Phils_Method.mxd
CLs  12/30/15

25



Yy

e ‘-‘/{,_/‘-"“f—j

OR 2014 RWC
Spatial Allocation -
(Draft) IR 1Y

e e E

=

12/30/15

Legend

s s R

L___I County Boundary
PM2.5: Ib-acre/yr
EN0.0-25

[ 126-66 \{5
[6.7-11

N 12 - 15
[16-19

S

R —

B 26 - 32
B 33 - 44
B 45 - 68
I 59 - 130

3
¢
¢
B 20 - 25 !}
iy

425 85 17 255 34
| o w00 0 0 seeesssss 0 WIEE

\\deghq1\E!_FILES\2014_NENArea\RWC\PATS_RWC_FollowUp_Survey\GIS\Phils_Method.mxd
cls  12/30/15




2014 estimates are approximately 50% of 2011 estimates

Oregon RWC PM, . El Estimates (draft)
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Questions?

Contacts:

Christopher Swab
swab.christopher@deq.state.or.us

(503) 229-5661

Phil Allen
allen.philip@deq.state.or.us
(503) 229-6904
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