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CO, From Capture to Sequestration
West Coast Regional Carbon Sequestration Partnership
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CO, Transport

Transport
| | | |
Pipeline VTP
P Storage
| | | | | | | |
DOT OSHA Fire Marshal OSHA AST API 650 620 Reservoir
pipeline reg. confined space /PUC confined space AWWA D100 Class |, I, or V
49CFR190-199 29CFR1910.146 | |(see next slide)| | 29CFR1910.146 D103, (see State —
UL req. storage slides)
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http://ops.dot.gov/regs/regsindex.htm
http://www.setonresourcecenter.com/cfr/29CFR/1910084.htm
http://www.setonresourcecenter.com/cfr/29CFR/1910084.htm

Fire Marshal/PUC State Regulations

= AK defers to DOT 49CFR 195
m AZ ACC, R14-5-201 to R14-5-205

" CA Fire Marshal Gov Code Sec 51010 to 51019.1, AB 592,
DOG Pipeline regulations

" NV PSC NAC 704.455 to 704.465, DOT 49CFR 195

" OR PUC Div 31 860-031-0001 to 860-031-0040, DOT 49CFR
195

" WA UTC ESSHB 2420 Ch 191 Laws of 2000, RCW Ch 81.11,
DOT 49CFR 195

westcarb.org c, |
1 EST CoastT REGIONAL CARBON SEQ UESTRATION PARTNERSHIP )



http://www.access.gpo.gov/nara/cfr/waisidx/49cfr195.html
http://www.azsos.gov/public_services/Title_14/14-05.htm
http://osfm.fire.ca.gov/pdf/pipeline/cacodes.pdf
http://osfm.fire.ca.gov/PDF/pipeline/ab592.pdf
ftp://ftp.consrv.ca.gov/pub/oil/regulations/pipeline_regs.pdf
http://www.leg.state.nv.us/NAC/NAC-704.html#NAC704Sec455
http://www.access.gpo.gov/nara/cfr/waisidx/49cfr195.html
http://arcweb.sos.state.or.us/rules/OARS_800/OAR_860/860_031.html
http://www.access.gpo.gov/nara/cfr/waisidx/49cfr195.html
http://www.access.gpo.gov/nara/cfr/waisidx/49cfr195.html
http://www.leg.wa.gov/sl/1999-00/2420-s2_sl.pdf
http://www.mrsc.org/mc/rcw/RCW%20%2081%20%20TITLE/RCW%20%2081%20.%2088%20%20CHAPTER/RCW%20%2081%20.%2088%20%20chapter.htm
http://www.access.gpo.gov/nara/cfr/waisidx/49cfr195.html

CO, Injection Classification Definition

" Definition of CO, as waste or product to be decided by
EPA and states. Classification is of lesser importance
than regulatory operations concern.

" EOR wells as Class Il — classified as product in 6 states

® Salt Cavern — AZ Class |

" Coalbed Methane (not related to EOR)— AZ Class |
AK Class V

WA Class V
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California Injection Options

Injection

EOR Storage/Disposal

EPA Class Il

40CFR 144-148 Salt Caverns Coal Bed Methane
State shares None None

primacy

Reservoirs

DOGGR Class Il ) a I

CCR Title 14 Div.
2,Ch.2&4; EPA Class Il

Public Resources 40CFR 144-148
Code 30262 /
N
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http://cfr.law.cornell.edu/cfr/cfr.php?title=40&type=chapter&value=1
ftp://ftp.consrv.ca.gov/pub/oil/regulations/PRC04.PDF
http://www.aroundthecapitol.com/code/code.html?sec=prc&codesection=30260-30265.5
http://cfr.law.cornell.edu/cfr/cfr.php?title=40&type=chapter&value=1

Oregon Injection Options

EOR

a )
DEQ Class Il
44 OAR 340-044-0005
Appendix A
\_ J

Injection
Storage/Disposal
[ ]
N O N I
Salt Caverns Coal Bed Methane .
Reservoirs
None None
2N 2N J
DEQ Class V (<100 ft only)
44 OAR 340-044-0005
Appendix A
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http://arcweb.sos.state.or.us/rules/OARs_300/OAR_340/340_044.html
http://arcweb.sos.state.or.us/rules/OARs_300/OAR_340/340_044.html
http://www.oracwa.org/Pages/UICApd.pdf#search='oar%203400440005%20appendix%20a'

Source: Neal, J.T., 1996, EXFLANATION

Storage Opportunities in AZ Fermtirens Buaiv'uslli = weho Basin @—L--.-..!rd-.—l—-.m
Bedded Evaporites, D e Lo te s -t et T.'..;_m:._u.,-mm-

4—_ Beain maim

SMRI

Figure §, Indexlo Arzona Salt Deposits and Location of Railroads.”
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Arizona Injection Options

[ Injection ]
1

1
} [ Storage/Disposal }

Salt Caverns Coal Bed Methane

EPA Class Il
40CFR 144-148

AOGCC Class I
12AAC 7
ARS 27-516
2nd jurisdiction

Non-EOR Related

Non EOR Related

Solution Mining
EPA Class |
40CFR 144-148

EPA Class |
40CFR 144-148,
CWA 40CFR 122

ADEQ AZNPDES ADEQ AZPDES\W
ARS 49-241 18AAC 9 18AAC 9, Article 9
18AAC Ch.9 ARS 49-241 ARS 49-241 J

EDEQ AZNPDES
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EPA Class |
40CFR 144-148



http://cfr.law.cornell.edu/cfr/cfr.php?title=40&type=chapter&value=1
http://www.azsos.gov/public_services/Title_12/12-07.pdf
http://www.azleg.state.az.us/FormatDocument.asp?inDoc=/ars/27/00516.htm&Title=27&DocType=ARS
http://www.azleg.state.az.us/ars/49/00241.htm
http://www.azsos.gov/public_services/Title_18/18-09.pdf
http://cfr.law.cornell.edu/cfr/cfr.php?title=40&type=chapter&value=1
http://www.azsos.gov/public_services/Title_18/18-09.pdf
http://www.azleg.state.az.us/ars/49/00241.htm
http://cfr.law.cornell.edu/cfr/cfr.php?title=40&type=chapter&value=1
http://www.labtrain.noaa.gov/labwaste/section1/122_1.htm
http://www.azsos.gov/public_services/Title_18/18-09.pdf
http://www.azleg.state.az.us/ars/49/00241.htm
http://cfr.law.cornell.edu/cfr/cfr.php?title=40&type=chapter&value=1

Alaska Injection Options

[ Injection ]

1
[ EOR } [Storage/DisposaI]
|
EPA Class Il
A40CFR 144-148 Salt Caverns Coal Bed Methane Reservoirs
Share primacy None Non-EOR Related
AK O&G Class IIR EPA Class V W EPA Class V
20 AAC 25 ?;(\),S: 30151?; ‘1‘2’2 40CFR 144-148
31 AK O&G Consrv e
Act Ch31.05 40CFR 147.52
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http://cfr.law.cornell.edu/cfr/cfr.php?title=40&type=chapter&value=1
http://touchngo.com/lglcntr/akstats/AAC/Title20/Chapter025.htm
http://www.state.ak.us/local/akpages/ADMIN/ogc/WhoWeAre/title_31.htm
http://cfr.law.cornell.edu/cfr/cfr.php?title=40&type=chapter&value=1
http://www.setonresourcecenter.com/cfr/40CFR/P147_008.HTM
http://www.labtrain.noaa.gov/labwaste/section1/122_1.htm
http://cfr.law.cornell.edu/cfr/cfr.php?title=40&type=chapter&value=1

Washington Injection Options

[ Injection ]

1
[ EOR ] [ Storage/Disposal 1
|
WA DOE Class Il Salt Caverns Coal Bed Methane RESEIVOIrs
WAC 173-218 None Non-EOR Related
WA DOE Class Il WA DOE Class V
WA DNR
78.52 RCW WAC 173-218 WAC 173-218

[ WADNR )
78.52 RCW

(& J

[ WADOE )
Wastewater Permit
. WAC 173-226 )

weslcarb.org > 2
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http://www.leg.wa.gov/WAC/index.cfm?fuseaction=chapterdigest&chapter=173-218
http://www.leg.wa.gov/RCW/index.cfm?fuseaction=chapterdigest&chapter=78.52
http://www.leg.wa.gov/WAC/index.cfm?fuseaction=chapterdigest&chapter=173-218
http://www.leg.wa.gov/RCW/index.cfm?fuseaction=chapterdigest&chapter=78.52
http://www.leg.wa.gov/wac/index.cfm?fuseaction=chapterdigest&chapter=173-226
http://www.leg.wa.gov/WAC/index.cfm?fuseaction=chapterdigest&chapter=173-218

Nevada Injection Options

|

Injection

|

[ EOR } [ Storage/Disposal

" Div Env Protection Class Il ) ( Salt Caverns A

NAC 445A.810 None
L to 445A.925 y L )
s : . ™ s N

Div of Minerals Class Il
NAC Ch 522 Coal Bﬁ((j)rll\/elethane

L NRS 445A. 470 ) Y J
[ Bureau of Land Mgmt h ( h

A43CFR Ch 2 Reservoirs
L Part 3160 ) L )

[ Don’t Know, Class | Not Allow }7
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http://ndep.nv.gov/nac/445a-810.pdf
http://www.leg.state.nv.us/NAC/NAC-522.html
http://www.leg.state.nv.us/nrs/nrs-445a.html#NRS445ASec470
http://www.access.gpo.gov/nara/cfr/waisidx_03/43cfr3160_03.html

North America Coal Bed Methane Resource Map

L
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Terrestrial CO, Strategies

" Carbon conservation
— Maintain forest land base (e.g., forest reserves and conservation)
— Reduced deforestation
— Modified forest management (e.g., extending rotation)
— Reduced degradation (e.g., protect forests from fires and pests)

= Carbon substitution
— Biomass for energy generation

— Substitution for fossil-fuel-based products
— Urban forestry (e.g., energy conservation)

® Carbon sequestration and storage
— Afforestation/reforestation
— Urban forestry (e.g., carbon storage through tree growth)
— Agroforestry
— Forest management (include commercial forestry)

Source: Vine, Edward, 2003, Regulatory Constraints to Carbon Sequestration in Terrestrial Ecosystems and Geologic
Formations: A California Perspective
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Top 4 Terrestrial CO, Sequestration Options

" Reforestation of under-producing lands (include
streamside forest restoration)

" Forest management
" Forest protection and conservation

" Hazard wildfire fuel treatments/Biomass energy
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Federal Land Management

" U.S. Dept. of Agriculture
— Forest Service
" U.S. Dept. of Interior

— Bureau of Land Management

— National Park Service

westcarb.org
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Tribal Land Management

" Sovereign Tribal Government

" U.S. Dept. of Interior

— Bureau of Indian Affairs
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Oregon Terrestrial Options

{Any Change/Gd. Disturbance/

Forest Mgmt. Forestation,
Riparian Conservation

— =

[ State Land ] [ Federal Land ] [ Private Land ]
- ™ ' '
ODF
OAR Ch 629 USDA - FS LSDI Sezog?:’:el_fgr?d Ranchland
ORS 527.610 See next slide See next slide Less strin ent,
State Forest Mgmt Plan 9
e . N\ 4 ) 4 )
OR Dept of Fish ) If impact waterway
& Wildlife Natlongl Park OR Div of State Lands
OAR Ch 635 Service ORS 196.795-196.990
o J o /
o %
e N\ 4 ) ( Iffill wetlands )
US Fish & Wildlife & waterways
50CFR 17 Sl US Army Corps of Eng
L J _ ) \. CWASec404 )
4 N s N\
If impact waterway Bureau of OR DA
OR Div of State Lands Indian Affairs ORS 603 Div. 80,
ORS 196.795-196.990 L See Tribal Land ) Y 90, 95, SB1010
o )
(" Iffill wetlands ) ( b
& waterways County Planning Dept
US Army Corps of Eng
_ CWASec404 ~ -

&8 westcarb.org
iw Coast REcioNaL CARBON SEQUESTRATION PARTNERSHIP


http://arcweb.sos.state.or.us/rules/OARS_600/OAR_629/629_tofc.html
http://www.leg.state.or.us/ors/527.html
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_629/629_035.html
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_635/635_tofc.html
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html
http://www.paperadvantage.org/ORS/196.html
http://www.wetlands.com/regs/sec404fc.htm
http://www.paperadvantage.org/ORS/196.html
http://www.wetlands.com/regs/sec404fc.htm
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_603/603_tofc.html
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_603/603_090.html
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_603/603_095.html
http://oregon.gov/ODA/NRD/water_agplans.shtml

Oregon Federal Land

[ Federal Land }

USDA - FS
[BGCFR Ch1. Part 1 J [ Lt J
1 I 1
US zgngv;/gdnfe National Park Service BLM
Not Allowed 43CFR part 5000-5510
OR Dept of Fish & Wildlife OR Dept of Fish & Wildlife
OAR Ch 635 OAR Ch 635

N

US Fish & Wildlife Service

50CFR 17

J
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http://www.access.gpo.gov/nara/cfr/waisidx_00/36cfr1_00.html
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_635/635_tofc.html
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_635/635_tofc.html
http://www.access.gpo.gov/nara/cfr/waisidx_03/43cfrv2_03.html
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html

Tribal Land

Tribal Land

a N N D

USDI USDI
Bureau of Indian Affairs BLM
25CFR part 1, part 163 43CFR Part 5000-5510

- AN AN 4/

Local Tribunal

Tribal Forest OR Dept of Fish US Fish & Wildlife
Protection Act & Wildlife Service
H.R. 3846 OAR Ch 635 50CFR 17
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http://www.access.gpo.gov/nara/cfr/waisidx_00/25cfr1_00.html
http://www.access.gpo.gov/nara/cfr/waisidx_00/25cfr163_00.html
http://www.itcnet.org/HR3846.pdf
http://arcweb.sos.state.or.us/rules/OARS_600/OAR_635/635_tofc.html
http://www.access.gpo.gov/nara/cfr/waisidx_03/43cfrv2_03.html
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html

Washington Terrestrial Options

Any Change/Gd.
Disturbance/Forest
Mgmt. Forestation,

Riparian C(I)nservation

[ State Land ] [ Federal Land ] [ Private Land ]
| | | |
4 )
DNR USDA - FS USDI Forest Land Ranchland
WAC Title 222 See next slide See next slide See State Land
_ J
(WA Dept of Fish ) o h 4 h
& Wildlife Natlonql PEILS County Planning
(WAC Title 220, 232 ) Service
\_ J _ J
~ ™ s B\ s - IR
US Fish & Wildlife WA BOE-H,0 Right
50CFR 17 BLM WAC Title 173-152
(S J L ) \_ WAC Title 173-173 )
s ™ s _
WA DOE - SEPA Bureau of Indian
RCW 43.21C Affairs
_ Y, L See Tribal Land )
N\
WA DOE-H,0 Right
ermit WAC Title 173-152
WAC Title 173-173 |
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http://www.leg.wa.gov/wac/index.cfm?fuseaction=title&title=222
http://www.leg.wa.gov/wac/index.cfm?fuseaction=title&title=220
http://www.leg.wa.gov/wac/index.cfm?fuseaction=title&title=232
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html
http://www.leg.wa.gov/RCW/index.cfm?fuseaction=chapterdigest&chapter=43.21C
http://www.leg.wa.gov/WAC/index.cfm?fuseaction=chapterdigest&chapter=173-152
http://www.leg.wa.gov/WAC/index.cfm?fuseaction=chapterdigest&chapter=173-173
http://www.leg.wa.gov/WAC/index.cfm?fuseaction=chapterdigest&chapter=173-152
http://www.leg.wa.gov/WAC/index.cfm?fuseaction=chapterdigest&chapter=173-173

Washington Federal Land

[ Federal Land }

USDA - FS
[BGCFR Ch 1 Part 1 } [ Lol }
I
. . . I I
US I;'Osglf‘RV:/gd“fe National Park Service BLM
e Not Allowed 43CFR part 5000-5510
WA Dept of Fish & Wildlife WA Dept of Fish & Wildlife
WAC Title 220, 232 WAC Title 220, 232

US Fish & Wildlife Service
50CFR 17
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http://www.access.gpo.gov/nara/cfr/waisidx_00/36cfr1_00.html
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html
http://www.leg.wa.gov/wac/index.cfm?fuseaction=title&title=220
http://www.leg.wa.gov/wac/index.cfm?fuseaction=title&title=232
http://www.access.gpo.gov/nara/cfr/waisidx_03/43cfrv2_03.html
http://www.leg.wa.gov/wac/index.cfm?fuseaction=title&title=220
http://www.leg.wa.gov/wac/index.cfm?fuseaction=title&title=232
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html

California Terrestrial Options

ny Change/Gd. Disturbance
Forest Mgmt. Forestation,
Riparian Conservation

[ State Land ] [ Federal Land ] [ Private Land ]
Dept of Forestry
& Fire Protect USDA - FS USDI Forest Land Ranchland
Pub Res Code Div 4, 13 See next slide See next slide See State Land See State Land
CA Forest Practice Act
U )
g N\
CA Dept of Fish National Park Service
& Game
14 CCR Div 1
\_ /
g N\
US Fish & Wildlife BLM
50CFR 17
\_ /
4 CEQA ) [Bureau of Indian Affairs
Pub Res Code Div 13 SE2 TrlsEl] 2 }
\_ /
( RWQCB h
Porter Cologne
H,0 Quality Act
Y Water Code 13000 )
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http://www.leginfo.ca.gov/cgi-bin/calawquery?codesection=prc&codebody=&hits=20
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=20001-21000&file=21000-21006
http://www.fire.ca.gov/ResourceManagement/pdf/2005FPRulebook.pdf
http://ccr.oal.ca.gov/cgi-bin/om_isapi.dll?clientID=96210&infobase=ccr&softpage=Browse_Frame_Pg42
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html
http://ceres.ca.gov/topic/env_law/ceqa/stat/
http://ceres.ca.gov/wetlands/permitting/tbl_cntnts_porter.html

California Federal Land

[ Federal Land J

USDA - FS
[ 36CFR Ch 1 Part 1 J [ HEEL }
|
| |

US ggglf‘RV;’gd"fe National Park Service BLM
Not Allowed 43CFR part 5000-5510

[CA Dept of Fish & Game l (" CA Dept of Fish & Game

14 CCR Div 1 14 CCR Div 1
- J

Pub Res Code Div 13 50CFR 17

- J

e ™
CEQA US Fish & Wildlife Service
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http://www.access.gpo.gov/nara/cfr/waisidx_00/36cfr1_00.html
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html
http://ccr.oal.ca.gov/cgi-bin/om_isapi.dll?clientID=96219&infobase=ccr&softpage=Browse_Frame_Pg42
http://ceres.ca.gov/topic/env_law/ceqa/stat/
http://www.access.gpo.gov/nara/cfr/waisidx_03/43cfrv2_03.html
http://ccr.oal.ca.gov/cgi-bin/om_isapi.dll?clientID=96222&infobase=ccr&softpage=Browse_Frame_Pg42
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html

Arizona Terrestrial Options

Any Change/Gd.
Disturbance/Forest
Mgmt. Forestation,

Riparian Conservation
1

1 1 1
[ State Land ] [ Federal Land ] [ Private Land ]
/ 1 L 1 1 L
(ST e (B USDA — FS USDI Forest Land Ranchland
RS Nl Snilez, See next slide See next slide See State Land Counties and
37-622 Cities Zoning Code
4 )\
AZ Dept of Fish National Park RZ[b0 :
& Wildlife Service BuifEr el
AAC Title 18, Ch

ARS Title 17, Ch. 3

4 B :
US Fish & Wildlife AZ Dept of Fish
50CFR 17 BLM & Wildlife
Sz RS Title 17 Ch. 3

- )

4 ) Bureau of Indian . o
AZ DEQ . Affairs US Fish & Wildlife
Water Quality 50CFR 17

\AAC Title 18 Ch.g See Tribal Land
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http://www.azleg.state.az.us/FormatDocument.asp?inDoc=/ars/37/00102.htm&Title=37&DocType=ARS
http://www.azleg.state.az.us/FormatDocument.asp?inDoc=/ars/37/00622.htm&Title=37&DocType=ARS
http://www.azleg.state.az.us/ArizonaRevisedStatutes.asp?Title=17
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html
http://www.azsos.gov/public_services/Title_18/18-09.pdf
http://www.azsos.gov/public_services/Title_18/18-09.pdf
http://www.azleg.state.az.us/ArizonaRevisedStatutes.asp?Title=17
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html

Arizona Federal Land

[ Federal Land J

USDA - FS
[360FR Ch 1 Part J [ Ll J
|
. . . I I
LS I;gg'f‘RV;/gdhfe National Park Service BLM
Not Allowed 43CFR part 5000-5510
Z Dept of Fish & Wildlif AZ Dept of Fish & Wildlife
ARS Title 17 Ch 3 ARS Title 17 Ch 3

US Fish & Wildlife Service
50CFR 17
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http://www.access.gpo.gov/nara/cfr/waisidx_00/36cfr1_00.html
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html
http://www.azleg.state.az.us/ArizonaRevisedStatutes.asp?Title=17
http://www.access.gpo.gov/nara/cfr/waisidx_03/43cfrv2_03.html
http://www.azleg.state.az.us/ArizonaRevisedStatutes.asp?Title=17
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr17_00.html

WA, OR, CA, AZ Biomass

Biomass
| l l l
. - Regional USDA - FS/
Local Air District Local Water Board/State Clty/Coupty Building/ BLM/State Land
. . Equiv. Wastewater Planning Dept L
Air Permit . . Commission/Forest Dept
Discharge/Water Right .
Permit/Contract
RO Sgurce NPDIES D|s_charge Conditional Use Permit See State Land
NI Al ity/County Bldg Permi or Fed Land slides
BACT Water Right Permit y y =g
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