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Correction of Technical Support Document Franklin County Emissions 
Inventory Data 

The data below was gathered from Utah's Technical Support Document for the PM2.5 Attainment SIPs. 

Data from Episode 2 was used because it occurred in 2008 which is the base year. The only exception is 

the Area Source NOx data taken from episode 1 because t he episode 2 link had S02 data. 

Fue l Fuel 

Acriculture, Guohne, Fuel Fuel CombuSt ion, Combustion, 
crops& bulk& Commercial Construction Combustion, Combust ion, Reside ntial residential 

pollutant county livestock stations Coo kine dust if\d ustrial Comm.flnst non-wood wood 
pm2.5 Cache 0 .12 0 0137 0 .026 0 0.035 0 .006 0 .257 

pm2.5 Franklif\ 0.008 0 0 0 .014 ~ 0 .006 O.ol 0.001 0.1 

Nox Cache 0 0 0 0 0 0.475 0 .633 0 .026 

Nox Franklin 0 0 0 0 ~ 0 .087 0.106 0 .049 0 .009 

S02 Cache 0 0 0 0 0 0.077 0.073 0 .004 

S02 Franklin 0 0 0 0~ 0 .122 0.268 0 .014 0 .002 

voc Cache 1.315 ~ 0 .669 O.o2 0 0 0.024 0.039 0 .469 1 

VOC Franklin 2.763 0 0 0 ~ 0 .001 0.001 0.002 0 .138 
ammonia Cache 5.117 0 0 0 0 0.003 0.138 0 

ammonia Franklin 4.65 0 0 0 0 .002 0 0.008 0 

I 
I 

Solvent, 
I 

Misc. I 

Comm./lnd . comm. & Solvent, Waste Mobile, Mobile , road Nonroad Po1nt I 
I 

Processes consumer comm.find. dispos.l e missions dust mobile sources I 
I 

0 .022 0 0 0.008 0 .321 0 .266 0 .12 0.001 1.319 I 
I 

0 .001 0 0 0 0 .028 0 .596 0.0 35 0 0.799 2.118 pm2 .51 
0 .001 0 0 0 6.666 0 1.738 0.012 9.551 I 

I 
0 .001 0 0 0 0 .711 0 0.428 0 1.391 10.942 NOxl 

0 0 0 0 0 .054 0 0.107 0 0.315 I 

0 0 0 0 0 .004 0 0 .009 0 0.419 0 .734 
I 

S02 t 
~ 0 .062 0 .953 2.495 0.076 5.179 0 1.763 0.412 13.476 I 

I 
0 0.14 0 .26 0 .008 0 .498 0 0.636 0 4.447 17.923 voc l 

0 .088 0.008 0 0 .065 0 .128 0 0 0 5.547 I 
I 

0 .008 0 0 0 0 .008 0 0 0 4.676 10.223 NH31 
I 

After the data was gathered and condensed for use in summary charts in the SIP document, an obvious 

problem with the Idaho inventory showed up in t he S02 chart (see below). 
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An examination of the Idaho NEI data sheets showed that the amount of coal used by 

commercia l/institutional sources was too large (225 vs the correct value of 40 from the EIA database). 

To correct the inventory numbers for amount of coal consumed in Commercial/Institutional coal boilers, 

the emissions rate reported in Utah's TSD for Franklin County were multiplied by 40/225. 

In addition, for both coal and distillate oil, DEQ made sulfur content assumptions that exceed the 

amount of sulfur allowed in those fuels per Idaho rules. Therefore, 502 emissions of distillate oil were 

adjusted by a factor of 0.5 (1 percent was used, 0.5% allowed) and of coal were adjusted by a factor of 

0.2 (5% used, 1% allowed). 

The corrected entries are highlighted in red. 

Fuel Fuel 
Acriculture, Guollne, Fuel Fuel Combustion, Combustion, 

crops& bulk& Commercial Construction Combustion, Combustion, Residenti•l residenti•l 

pollutant county livestock stations Cookin& dust industri•l Comm.flnst. non-wood wood 
pm2.5 Cache 0.12 0 0.137 0 .026 0 0 .035 0.006 0.257 

pm2.5 Frankl in 0.008 0 0 0.014 " 0.006 0.~ 0.001 0 .1 
Nox Cache 0 0 0 0 0 0.475 0 .633 0.026 

Nox Franklin 0 0 0 o" 0.087 0 .07 0 .049 0 .009 

SOl Cache 0 0 0 0 0 0.077 0 .073 0 .004 

S02 Franklin 0 0 0 o" 0 .061 0 .018 0 .014 0 .002 

voc Cache 1.315 " 0.669 0.02 0 0 0 .024 0 .039 0 .469 1 

voc Franklin 2.763 0 0 o" 0 .001 0 .001 0.002 0 .138 

ammonia Cache 5.117 0 0 0 0 0 .003 0.138 0 
ammonia Franklin 4.65 0 0 0 0.002 0 0.008 0 



Misc. Solvent, 
Comm./lnd. comm. & Solvent, Wn te Mobile, Mobile , ro• d Nonro• d Point 

Proceues consumer comm./ind. disponl emissions dust mobile sources 
0 .022 0 0 0 .008 0 .321 0 .266 0 .12 0 .001 

0 .001 0 0 0 0 .0 28 0 .596 0 .0 35 0 
0 .001 0 0 0 6.666 0 1.738 0 .012 

0 .001 0 0 0 0 .711 0 0 .428 0 

0 0 0 0 0 .0 54 0 0 .107 0 

0 0 0 0 0 .004 0 0 .009 0 

0 .0 62 0 .953 2.49 5 0 .076 5.179 0 1.763 0 .412 

0 0.14 0 .26 0 .008 0 .498 0 0 .636 0 

0 .088 0 .008 0 0 .0 65 0 .128 0 0 0 

0 .008 0 0 0 0.008 0 0 0 

The revised 502 chart is shown below. 
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Woodstove Change Outs  

  



 



Why replace an old, inefficient 
wood stove? 

- --~- - - ~- ---- -~-

Reduce Your Taxes 
The state of Idaho offers a tax deduction 
for replacing old, uncertified wood stoves 
manufactured before 1992 with new wood 
stoves certified by the U.S. Environmental 
Protection Agency (EPA), pellet stoves, or 
natural gas or propane heating units. 

Save Money 
EPA -certified wood stoves are more efficient 
at heating your home. An EPA-certified wood­
burning stove that is sized and placed properly 
with a venting system that delivers adequate 
draft will reduce wood consumption, produce 
more usable heat, and reduce maintenance 
from inefficient fires. 

Improve Air Quality 
and Protect Your Health 
All wood stoves produce wood smoke, which 
contains both particles and gases. Breathing 
smoke is not healthy. Small particles- called 
particulates - can be inhaled deep into the 
respiratory system where they may cause 
serious health impacts. Both particulates and 
gases may contain cancer-causing materials. 

EPA-certified wood stoves are cleaner burning. 
They emit 70 - 90% fewer particulates than 
conventional wood stoves, which helps protect 
against the adverse health impacts of breathing 
smoke. 

Don't send your dollars 
up in smoke! 

Idaho Department of Environmental Quality 
1410N. Hilton 

Boise, ID 83706 
(208) 3 73-0502 

Regional Offices 

Boise Regional Office 
1445 North Orchard 
Boise, ID 83706 
(208) 373-0550 
toll-free: (888) 800-3480 

Coeur d'Alene Regional 
Office 
2110 Ironwood Parkway 
Coeur d'Alene, ID 83814 
(208) 769-1422 

Lewiston Regional Office 
1118 F Street 
Lewiston, ID 83501 
(208) 799-4370 
toll-free: (877) 541-3304 

DEQ Web Site 
Wood Stoves 

Twin Falls Regional 
Office 
1363 Fillmore Street 
Twin Falls, ID 83301 
(208) 736-2190 
toll-free: (800) 270-1663 

Pocatello Regional Office 
444 Hospital Way #300 
Pocatello, ID 83201 
(208) 236-6160 
toll-free: (888) 655-6160 

Idaho Falls Regional 
Office 
900 N. Skyline, Suite B 
Idaho Falls, ID 83402 
(208) 528-2650 
toll-free: (800) 232-4635 

www.deq. idaho. gov /air I prog_issues/burning/ 
woodstoves.cfm 

U.S. En vi ron menta I Protection 
Agency Web Site 
Clean Burning Woodstoves and Fireplaces 
www.epa.gov /woodstoves/ 

@ 
Printed on recycled paper. Updated September 
2007. Costs associated with this publication are 
available from the Department of Environmental 
Quality in accordance with Section 60-202, 
Idaho Code. 



The tax deduction is available to Idaho taxpayers 
who buy new wood stoves, pellet stoves, natural 
gas heating units, or propane heating units for 
their residences to replace old, uncertified wood 
stoves manufactured before 1992. 

The cost of a new natural gas or propane heating 
unit, pellet stove, or wood stove certified by the 
U.S. Environmental Protection Agency (EPA) 
may be deducted if: 

the stove or heating unit is for the buyer's 
residence; 
the stove or heating unit replaces an operable 
wood stove that does not meet EPA standards; 
the purchase and replacement occur within 
the same calendar year; 
proof of purchase is obtained; and 
the old wood stove is taken to a DEQ­
approved drop-off site no later than 30 days 
from the date of purchase of the new appliance. 

Forty percent of the total cost - purchase price 
plus professional installation- may be deducted 
in the year the wood stove or insert is replaced. 
During the next three years, 20% of the total cost 
may be deducted each year. The total annual 
deduction is limited to $5,000. 

What is an EPA-certified wood 
stove? 

EPA requires manufacturers to produce clean­
burning wood stoves and establish limits on the 
amount of particulates (smoke) the new stoves 
can emit. An EPA-certified wood stove must 
have a permanent label indicating it meets EPA 
requirements. 

No, the tax deduction applies only to the 
replacement of uncertified wood stoves. A 
common fireplace is not considered a wood stove. 

However, wood-burning frreplace inserts can 
be considered wood stoves. Therefore, the tax 
deduction applies if an old fireplace insert is 
replaced with another meeting current EPA 
standards. The deduction also applies if a 
fireplace insert is removed and replaced with a 
certified wood stove or natural gas or propane 
heating unit. 

How is proof of purchase 
obtained? 

Proof of purchase is provided when you drop off 
your old stove at a DEQ-approved site. Notify 
the site attendant that you are participating in 
the tax deduction program and ask for a DEQ 
receipt. Fill out pertinent information and have 
the attendant sign the completed form. If the 
old wood stove is dropped off by the installer, 
the installer is responsible for returning the 
completed receipt to you. 

To be eligible for the tax deduction, send the 
white copy of the receipt to DEQ and claim the 
deduction on your Idaho income tax form. Keep 
the yellow copy with your tax records. 

-

Why does DEQ approve drop-off 
sites? 

Idaho law requires DEQ to verify that old wood 
stoves are not reused. DEQ helps prevent reuse 
of old stoves by managing the drop-off sites. 
Operators of DEQ-approved drop-off sites must 
agree to destroy the old wood stoves they collect. 
The destroyed stoves are typically recycled for 
scrap. The fire-brick lining must be removed 
before drop-off. 

r~~ 

Approved Wood Stove 
Drop-Off Sites 

Boise 

Burley 

Clark Fork 

Coeur 
d'Alene 

Colburn 

Coolin 

Donnelly 

Idaho Falls 

Lewiston 

Moscow 

Nampa 

Oldtown 

Pinehurst 

Pocatello 

Riverdale 

Sagle 

Salmon 

Sandpoint 

Twin Falls 

Pacific Recycling 208-375-2131 

Pacific Recycling 208-678-2321 

Bonner Co. Clark 208-266-0196 
Fork Transfer Station 

Kootenai Co. 1208-446-1430 
Transfer Station 

Bonner Co. Colburn 208-263-0718 
Transfer Site 

I Bonner Co. Dicken- 208-443-3007 
sheet Transfer Site 

Valley Co. Landfill 208-634-7712 

Pacific Recycling 208-529-4180 

Pacific Recycling 208-743-2181 

Latah Sanitation 208-882-5724 

Pacific Recycling 208-466-1105 

Bonner Co. Idaho 208-437-2741 
Hill Transfer Site 

North Idaho 208-784-6241 
Recycling 

Pacific Recycling 208-233-7720 

Franklin Co. 208-852-2113 
Riverdale Landfill 

Bonner Co. Dufort 208-265-0978 
Transfer Site 

Lemhi Co. Solid 1208-756-6441 
Waste 

Pacific Recycling 208-263-2584 

Pacific Recycling 208-734-7440 

Contact 
Idaho Tax Commission 

(208) 334-7660 
or your nearest 

DEQ Regional Office 
(contact information on reverse) 



Woodstove Emissions Reductions Calculation Method and Results 

Idaho estimated the reduction in emissions due to documented uncertified woodstove change-outs in Franklin County using EPA's 

Woodstove Calculator. 

Specific information regarding the new combustor types was used to develop the calculator inputs. 

EPA uses a default value of 3 cords or wood burned per year in areas with the same climate zone as Franklin County. 

Idaho caluculated and average of 2.6 based on incomplete reporting in Idaho's Woodstove Tax Receipt database. 

This average supports using EPA's default value. 

Idaho also used the defaults for wood density, efficiency of non-certified woodstoves, the efficie~cy of certified woodstoves, as 

well as the emissions factors for wood stoves. 

Emissions factors from the MARAMA report, cited in the Calculator documentation, were used to calculated the emissions 

reduction benefits for changes to pellet stoves. The results are listed in the Tables below and documentation is provided in 

accompanying worksheets 

Emissions avoided due to wood stove change-outs in Tons/yr 
2006 uncert 2009 uncert 2011 uncert 

W5to certW5 2006 uncert W5tocertW5 W5tocertW5 2011 uncert 

Pollutant orgas W5to pellet orgas orgas W5to pellet Total 

co 18.87 3.03 0.45 14.88 4.71 41.94 

502 0.02 0 0 O.Ql 0 0.03 

NOx 0.2 0 0 0.13 0.01 0.34 

voc 4.76 0.73 0.13 4.04 1.13 10.79 

PM2.5-PRI 2.6 0.39 0.06 2.12 0.61 5.78 

PM10-PRI 2.6 0.39 0.06 2.12 0.61 5.78 

Utah adjusted woodstove emissions for winter season daily emissions by apportioning the emissions as follows: 

Adjusted daily emissions in Tons/day 
month fraction co 502 NOx voc PM2.5 

January 0.16 0.22 0.00 0.00 0.06 0.03 

February 0.16 0.22 0.00 0.00 0.06 0.03 

March 0.1 0.14 0.00 0.00 0.04 0.02 

April 0.1 0.14 0.00 0.00 0.04 0.02 

May 0.05 0.07 0.00 0.00 0.02 0.01 

June 0 0.00 0.00 0.00 0.00 0.00 

July 0 0.00 0.00 0.00 0.00 0.00 

August 0 0.00 0.00 0.00 0.00 0.00 

September 0.05 0.07 0.00 0.00 0.02 0.01 

October 0.1 0.14 0.00 0.00 0.04 0.02 

November 0.12 0.17 0.00 0.00 0.04 0.02 

December 0.16 0.22 0.00 0.00 0.06 0.03 



EPA calculator results for 2006 uncertified woodstove to pellet stove 

Emissions factors for certified woodstoves were replaced with pellet stove factors from the MARAMA report. 

!-1- Parameters for Calculation otws Changeout Benefit 
B 

I nputs 
c D 

Input Descript ion 
E F G H 

I 2 Cords of \./ood Bwned pet \./oodstove = 3 See separate " orksheet in this spreadsheet for EPA default values for burnrates 
' 3 

I ~ 
Wood densit~ to conv .. rtcords to tons (tons ov•n dti!!d 11oodlcordJ • 1.02 us• st~t• aver~g• of 11ood d•nsit~. bued on oven dried "ood. o .. nsiti•s avahbl .. in this fil .. in a separat<! 11orksheet. 

Number of cono<'ntionalstooes ch;onged out= 9 
W'oodstooe% efficiency for conventional \.IS = "''----~$~!Compilation of Emission Factors. AP42. 5th edition 

Wood stove X <>friciency for certifi<>d 1,/S = !il Compilation of Emission F <lCtors. AP42. 5th edition I 6 

7 
8 

9 

Fraction assumed changed out tone" Cert \.IS. remainder to non-wood 
burning heaters= 

10 Directions for use 
11 Input in C<>ll 82th" number of cord burned per woodstooe 
12 input in cell 63the wood densit~ 

NEI Pollutant 
Code 

13 Input in cell 84 the number of convention<>! woodstooes being changed out 
14 Input in c<!ll 87 the fraction of of new stoves that ar" EPA certified 
15 Emissions aooid•d displayed in box 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

,. 
,. 
,. 
,. 

600 
106990 

40 
75 

75070 
107028 

71432 
50000 

CH4 
91203 

Emission factors (lblton) 
co 
502 
NOX 
voc 
PM2.5-PRI 
PM10-PRI 
Dio"in teQ 
1.3-butadiene 
16-PAH 
7-PAH 
Acetaldehvde 
Acrol<!in 
Benzene 
Formaldehyde 
M<!thane 
Naothalen<> 

Cono\./S Certified~e 
Pellet Stove 

230.8 16 MARAMA report 
0.4 0.32 MARAMAreport 
2.8 3.8 MARAMAreport 
53 0.04 MARAMAreport 

30.6 3.06 MARAMAreport 
30.6 3.06 MARAMAreport 

4.603E-09 7.94E-10 MARAMAreport 
0.4 0.18 Section 1.10. Compilation of Emission Factors. AP42. 5th edition 

0.64 0.3 MARAMAreport 
0.04 0.02 Section 1.10. Comp~ation of Emission Factors, AP42. 5th edition 
0.62 0.54 MARAMA report 

0.1 0.04 Section 1.10. Compilation of Emission Factors. AP42.5th .. dition 
2.16 0.96 Section 1.10. Compilation of Emission Factors. AP42. 5th edition 
1. 46 0.98 Section 1.10. Comp~ation of Emission Factors. AP42. 5th edition 

64 28.4 Section 1.10, Comp~ation of Emiuion Factors. AP42. 5th edition 
0.18 0.14 MARAMA report 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

46 
47 

Emission Avoided (tons) . I 
~ Total fmissjons Avoided 

co 
S02 
NOX 
voc 
PM2.5-PRI 
PM10-PRI 
OioHinteq 
1,3-but<ldiene 
16-PAH 
7-PAH 
Acetaldehyde 
Acrolein 
Benzene 
Fotm<>ldehyde 
M<!thane 
Naothalene 

total HAPS = 

3.03 
0.00 
0.00 
0.73 
0.39 
0.39 

0.000000000056 
0.0038 
0.0060 
0.0004 
0.0035 
0.0010 
0.0208 
0.0110 

0.62 
0.0012 

0.048 



EPA calculator results for 2006 uncertified woodstove to certified woodstove or gas 

A16 f:r 

A __ -.-- B c D E F 

Parameters for Calculation of WS Changeout Benefit Input Description 
2 Cords of Wood Burned per \o/oodstove = 3 See separate worksheet in this spreadsheet for EPA default values for burnrates 
3 Wood density to convert cords to tons (tons oven dried wood/cord)= 
4 Number of conventional stoves changed out• 

1.02 use state average of 'olood density, based on oven dried •1ood. Densities available in this file in a separate worksheet. 
67 

5 Woodstove X efficiency for conventional\o/S = 
6 Wood stove X efficiency for cettified \o/S = 

54 Compilation of Emission Factors, AP42, 5th edition 
68 Compilation of Emission Factors, AP42. 5th edition 

Fraction assumed changed out to new Cert WS, remainder to non-wood 
7 burning heaters= 
8 

0.55 

s 
NEI Pollutant 
Codt-

10 Directions for use 
11 Input in cell B2the number of cord burned per woodstove 
12 inputin cell B3 the wood density 
13 Input in cell B4 the number of conventional wood stoves bPing changed out 
14 Input in cell B7 the fraction of of new stoves that are EPA certified 
15 Emissions avoided displayed in bo• 
16 .. , _________________________ ,. 

R • 
18 .. 
19 
20 
21 
22 
23 
24 
25 
26 
27 

.. 

600 
106990 

40 
75 

75070 
107028 

71432 
50000 

CH4 
91203 

Emission factors (lblton) 
co 
S02 
NOX 
voc 
PM2.5-PRI 
PM10-PRI 
Dio><inteq 
t3-but<~di~n" 
16-PAH 
7-PAH 
Acetald•hvdt-
Acrolein 
Benz<>nt-
Formald'>hydt-
Meth<~ne 
Naethalene 

28 Emission Avoided (tons) I 

Conv \.fS Cenifi'>d 1·/S Reft-renct-
230.8 107 Section 1.10, Compilation of Emission Factors. AP42. 5th edition 

0.4 0.4 Section 1.10. Compilation of Emission Factors. AP42. 5th edition 
2.8 2 Section 1.10. Compilation of Emission Factors, AP42. 5th edition 
53 15 S'>ction 1.10, Compilation of Emission Factors. AP42. 5th edition 

30.6 12 Conv Factor= AP-42; Certified EF = 060704 email from Jim Houck 
30.6 12 Conv Factor = AP-42; Certified EF = 060704 email from Jim Houck 

4.603E-OS 7.S4E-10 MARAMArepon 
0. 4 0.18 S .. ction 1.10, Compil41tion of Emission F 41ctors, AP42. 5th "dition 

0.64 0.3 MARAMA '"port 
0.04 0.02 Section 1.10, Compilation of Emission F <~ctors. AP42, 5th "dotion 
0.62 0.54 MARAMA rt-port 

0.1 0.04 Section 1.10. Compilation of Emission Factors. AP42. 5th edition 
2.16 0.96 Section 1.10, Compilation of Emission Factors, AP42, 5th edition 
1.46 0.98 Section 1.10, Compil<~tion of Emission Factors, AP42. 5th -.dition 

64 28.4 St-ction 1.10, Compilation of Emission Factors. AP42, 5th edition 
0.18 0.14 MARAMA r<>port 

29 
30 
31 
32 
33 
34 
35 
36 
37 
36 
39 
40 
41 
42 
43 
44 
45 
46 
47 

~ Total Emissions Auojded 
co 16.67 
S02 0.02 
NOX 0.20 
voc 4.76 
PM2.5-PRI 2.60 
PM10-PRI 2.60 
DioKinteq 0.000000000436 
1,3-butadiene 0.0329 
16-PAH 0.0522 
7-PAH 0.0032 
Act-taldehyde 0.0394 
Acrol~in 0.0065 
Benzen<> 0.1784 
Formald.,hydt- 0.1056 
Methane 5.29 
Napthal•n• 0.0122 

total HAPS= 0.433 



EPA calculator results for 2009 uncertified woodstove to certified woodstove or gas 

A 

Parameters for Calculation of WS Ch<lnqeout Benefit Inputs 
Cords of \o/ood Burned per \.Joodstove = 

\./ood density to convert cords to tons !tons oven dried wood/cord)= 
Number of conventional stoves changed out = 

c D E F G H 

Input Description 
3 See separate w orkshel't in this spreadsheet for EPA default valul'S for burnr ates 

\02 use statE.' avE.'rage of wood dtmsity, based on ovE.'n dril'd wood. Densities availabl .. in this file in a s .. parat .. ~o~orkshe .. t 
2 

1 

2 
3 
4 
5 
6 

\o/oodstoue X efficiency for conventionalWS = 54 Compilation of Emission Factors, AP42, 5th edition 
Woodstove X efficiency for certified WS = 68 Compilation of Emission Factors, AP42, 5th edition 

Fraction assumed changed out to new Cert \.JS, remainder to non-~o~ood r~------;~ 
7 
8 

burning heaters = • l 

3 
NEI Pollutant 
Code Emission factors (lblton) 

co 
Conv \o/S c .. rtifi .. d \.IS R .. f .. r .. nc .. 

10 Directions for use 
11 Input in cell B2 the number of cord burned per woodstove 
12 input in cell B3 the ~o~ood density 
13 Input in cell B4 the number of conventional ~o~oodstoves being changed out 
14 Input in cl'll B7 the fraction of of new stoves that arl' EPA certifil'd 
15 Emissions avoided displayed in boK 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

, 

, 
, 

600 
106990 

40 
75 

75070 
107028 

71432 
50000 

CH4 
31203 

S02 
NOX 
voc 
PM2.5-PRI 
PM10-PRI 
DioKin teq 
t3-butadi .. ne 
16-PAH 
7-PAH 
Acetaldehyd .. 
Acrolein 
Benzene 
Formaldehyde 
Methane 
NaJXhalene 

28 Emission Avoided (tons) 
23 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
qo 
41 
42 
43 
44 
45 

46 
47 
48 

Pollytant 
co 
S02 
NOX 
voc 
PM2.5-PRI 
PM10-PRI 
DioKinteq 
1,3-butadiene 
16-PAH 
7-PAH 
Acetaldehyde 
Acrolein 
Benzene 
Formaldehyde 
IV1ethane 
Na thalen£> 

total HAPS= 

loti!!! Emjssjons Avoided 
0.45 
0.00 
0.00 
0.13 
0.06 
0.06 

0.000000000012 
0.0008 
0.0012 
0.0001 
0.0006 
0.0002 
0.0043 
0.0021 

0.13 
0.0002 

0.003 

230.8 107 Section 1.10, Compilation of Emission Factors, AP42, 5th edition 
0. 4 0. 4 Section 1.10, Compilation of Emission Factors, AP42, 5th .. dition 
2.6 2 Section 1.10, Compilation of Emission Factors, AP42, 5th edition 
53 15 s .. ction 1.10, Compilation of Emission Factors, AP42, 5th edition 

30.6 12 Conv Factor= AP-42: Certified EF = 060704 email from Jim Houck 
30.6 1Z Conv Factor= AP-42: Certified EF = 060704 email from Jim Houck 

4.603E-03 7.34E-10 ~~ARAMAreport 
0.4 0.18 Section 1.10, Compilation of Emission Factors, AP42, 5th edition 

0.64 0.3 MARAMA report 
0.04 0.02 Section 1.10, Compilation of Emission Factors, AP42, 5th edition 
0.62 0.54 MARAT...,Areport 

0.1 0.04 Section 1.10, Compilation of Emission Factors, AP42, 5th edition 
2.16 0.36 Section 1.10, Compilation of Emission Factors, AP42, 5th edition 
1.46 0.98 Section 1.10, Compilation of Emission Factors, AP42, 5th edition 

64 28.4 Section 1.10, Compilation of Emission Factors, AP42, 5th edition 
0.18 0.14 MARAMA report 



EPA calculator results for a111 uncertified woodstove to pellet stove. Emissions Factors for criteria pollutants were rrodified 

from AP-42 wood stove factors to the MARMA report pellet stove factors 

Poi'Cllllet ers for C41culot ion of WS Chongeout Benefit 
Cords of \olood Burned per 'Woodstove = 

'Wood density to convert cords to tons (tons oven dtied wood/cord) = 
Nurnl>.r of conv•ntional stoves chang• d out • 
'Woodstove X elficiMcy for con.Mtional 'WS = 

1 

2 
3 
4 
5 
6 'Woodstove X " ffici.,ncy for c"tt~i"d 'WS = 

Fraction assumed cha~d outto new Cett 'WS. remainder to non-wood 
7 burning h•at .. rs. 
8 

9 
10 Oir•ctions for use 
11 Input in ce1182 the number of cord bwned per w oodstove 
12 input in cell83 the wood density 

G H 
Input Description 

3 S,..,s.,parate worksheet in this spreadsheet for EPAdefauk values for burnrat"s 
102 vs~ st.ate .av~t.ag~ of wood density. based on oyen dried wood. Oensjti~s available in this file in a separate w01ksheet. 

14 

NEI Pollutant 
Cod" 

54 Compilation of Emission F :octors, AP42, 5th "dition 
80 Compilation of Emission Factors, AP42, 5th edition 

Emission factors (lblton) 
co 
S02 
NOX 

Con.'WS Certified'W~ 
Pellet Stove 

230.8 16 MARAMA report 
0.4 0.32 MARAMArepott 
2.8 3.8 MARAMA '"port 

13 inpl.ll in cell84 the number of conven~ional woodstoves being changed out 
14 Input in c.JI87the fraction of ol n"" stovesthat are EPA cert~i"d 

voc 
PM2.5-PRI 

53 0.04 MARAMA report 
30.6 3.06 MARAMA r<!port 

15 Emissions aiiOid•d displ:oy<td in boM 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

, PM10-PRI 
600 OioMint"q 

, , 
, 

106990 
40 
75 

75070 
107028 

71432 
50000 

CH4 
91203 

1.3-bl.lladi"n" 
16-PAH 
7-PAH 
Ac.,tald<>hvd" 
Acrol"in 
Benzene 
F orm:oldehvd• 
M..thane 
Napthalen.. 

Emission Avoided (tons) I 
ea1bd..aoJ Tgtal fmissjons Ayojde d 

co 
502 
NOX 
voc 
PM2.5-PRI 
PM10-PRI 
OioKinteq 
1,3-butadiene 
16-PAH 
7-PAH 
Ac.,tald.,hyd" 
Acrolein 
89nz:E"ne 
Formaldehyde 
M..than.. 
Napthalen• 

total HAPS= 

4.71 
0.00 
0.01 
1.13 
0.61 
0.61 

0. 000000000087 
0.0060 
0.0094 
0.0006 
0.0055 
0.0016 
0.0324 
0.0171 

0.36 
0.0018 

0.074 

30.6 3.06 MARAMA report 
4.603E-09 7.94E-10 MARAMAreport 

0.4 0.18 Section 1.10, Compilation of Emission Factors. AP42. 5th edition 
0.64 0.3 MARAMAreport 
0.04 0.02 Section 1.10. Compil:otion of Emission Factors. AP42. 5th edition 
0.62 0.54 MARAMAreport 

0.1 0.04 Section 1.10, Compilation of EmissionF actors, AP42, 5th edition 
2.16 0.96 Section 1.10, Compil~ion of Emission Factors. AP42. 5th edition 
1.46 0.98 Section 1.10, Compil:otion of Emission Factors, AP42, 5th edition 

64 28.4 s.,ction 1.10, Compilation of Emission Factors. AP42. 5th edition 
0.18 0.14 MARAMAreport 



EPA calculator results for 2011 uncertified woodstove to certified woodstove or gas 

A 

Parameters for Calculation of WS ~ut 8U~efit 
Cords ol Wood Burn .. d ~ Woodstov .. • 

\Jood dM>Sit~ to con .. rt cords to tons (tons oven dn.d woodlce<d) • 

1 
2 
3 
4 
5 
6 

Number of conventiON! stoves changed oul = 
\Joodstove X efficiency fO< convm<ional \JS • 

Woodstovl' X efficiency for certified \JS = 
Fr~ction assumed ch.ang•d ovt to n e-w Cttrt \.IS~ r•mainder to non-wood 

7 burning heat•rs • 
8 

3 
10 Oit~cttons for us• 
11 Input in cell 62 the number of cord burned per w oodstov<> 
12 input in cell 63 the wood density 

c 0 E F G H 
Input Description 

3 Su n parat• workshe .. t in this sp~ .. adsheet fO< EPA default valu .. s fO< burn<at .. s 
t02 u .. state average of wood d .. nsity. based on oven dried wood. Densities available in this tae in a separate w01ksheet. 

62 
54 Compaation ol Emission Factors. AP42. 5th edition 
68 Compiatlon ol Emission Factors. AP42. 5th edition 

o.az 
I ! 
NEIPollutant 
Code Emission fa cte<s (lbltonl 

co 
S02 
NOX 

Conv \JS Certified \.IS Ref .. r .. nce 
230.8 107 Section 1.10. Compilation ol Emission Factors. AP42. 5th edition 

0.4 0.4 s .. ction 1.10. Compilation of Emission Factors. AP42. 5th edition 
2.8 2 Section 1.10. Compilation of Emission Factors. AP42. 5th e dition 

13 Input in cell B4 the number of conventional woodstoves being changed out 
14 Input in cell 67 the fraction of ol new stov•s that are EPA certified 

voc 
PM2.5·PRI 

53 15 Section 1.10. Compaation of Emission Factors. AP42. 5th edition 
30.6 12 Conv Fac tor • AP-42: Certifie d EF = 060704 emaa from Jim Houck 

15 Emiuionuvoide d displa~ed in boK 
16 
17 
18 
13 
20 
21 
22 
23 
24 
25 
26 
27 

28 
23 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

.. 
r .. .. 

PM10-PRI 
600 Oio><inteq 

106SSO 
40 
75 

75070 
107028 

71432 
50000 

CH4 
91203 

1 3-but.adtene 
16- PAH 
7-PAH 
Acetald~hyde 
Acrolein 
Benzene 
Fe<m.ldeh~ 

Meth-
Napthalene 

Emission Avoided (tons) 
&Uu.s..l.nl Total Emjssjgns Avgjded 

co 14.88 
502 0.01 
NOX 0.13 
voc 4.04 
PM2.5 -PRI 2.12 
PM10·PRI 2.12 
Dio•in t~q 0.000000000385 
t3-butadi•n~ 0.0261 
16-PAH 0.0410 
7-PAH 0.0025 
Ac..tald~~.. 0.0234 
Acrolein 0.0063 
Benzen~ 0.1420 
Formaldehyde 0.0743 
Methane 4.21 
Na at .. ne 0.0073 

0.324 

30.6 12 Conv Factor • AP- 42: Ce rtif;.d EF • 060704 e m aU from Jim Houck 
4.603E·09 7.34E-10 MARAMArepott 

0.4 0.18 Section 1.10. Compilation of Emission Factors. AP42. 5th edttion 
0.64 0.3 MARAMArepott 
0.04 0.02 Section 1.10. Compilation of Emission Factors. AP42. 5th edition 
0.62 0.54 MARAMAreport 

0.1 0.04 S.ction 1.10. Compilation of Emission Factors. AP42. 5th •dition 
2.16 0.96 Section 1. 10. Compilation of Emission Factors. AP42. 5th edition 
t46 O.SS Section 1.10. Compilation of Emission Factors. AP42. 5th .. dition 

64 28.4 S ection 1.10. Compilation of Emission Factors. AP42. 5th edition 
0.18 0.14 MARAMA repott 
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1 Agency and the ~ atural Resources Conservation 

2 Service; and 

3 ( 3) take advantage of new technologies to en-

4 hance efficiency and effectiveness of program dcliv-

5 ery to producers. 

6 (b) hiPIJEMEKTATIO:\.-'rhe Secretary shall make 

7 available to the Parm Service Agency to carry out this 

8 title $100,000,000. 

9 TITLE II-CONSERVATION 
10 Subtitle A-Conservation Reserve 
11 Program 
12 SEC. 2001. EXTENSION AND ENROLLMENT REQillREMENTS 

13 OF CONSERVATION RESERVE PROGRAM. 

14 (a) EXTEXSIOX.-Section 1231(a) of the Food Secu-

15 rity Act of 1985 (16 U.S.C. 3831(a)) is amended by strik-

16 ing "2012" and inserting "2017". 

17 (b) ELIGIBLE LA ... '\D.-Section 1231(b) of the Food 

18 Security Act of 1985 (16 U.S.C. 3831(b)) is amended-

19 

20 

21 

22 

23 

24 

25 

(1) in paragTaph (1)(B), by striking "the date 

of enactment of the Pood, Conservation, and Energy 

Act of 2008" and inserting "the date of enactment 

of the Agriculture Reform, Food, and Jobs Act of 

2012"· 
' 

(2) by striking paragraph (2) and redesignating 

paragraph 03) as paragTaph (2); 

•S 3240 PCS 
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1 (3) b~r inserting before paragraph ( 4) the fol-

2 lowing: 

3 "(3) wassland that-

4 "(A) contains forbs or shrubland (includ-

5 mg improved rangeland and pastureland) for 

6 which wazing is the predominant usc; 

7 ''(B) is located in an area historically 

8 dominated. by grassland; and 

9 "(C) could provide habitat for animal and 

10 plant populations of significant ecological value 

11 if the land is retained in its current usc or re-

12 stored to a natural condition;"; 

13 ( 4) m paragraph ( 4 )(C), by striking 

14 "filterstrips devoted to trees or shrubs" and insert-

IS ing "filtcrstrips and riparian buffers devoted to 

16 trees, shrubs, or grasses"; and 

17 ( 5) by striking paragraph ( 5) and inserting the 

18 following: 

19 " ( 5) the portion of land in a field not enrolled 

20 in the conservation reserve in a case in which-

21 "(A) more than 50 percent of the land in 

22 the field is enrolled as a buffer or filterstrip or 

23 more than 7 5 percent of the land in the field 

24 is enrolled in a practice other than as a buffer 

25 or filtcrstrip; and 

•S 3240 PCS 
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1 "(B) the remainder of the field is-

2 "(i) infeasible to farm; and 

3 "(ii) enrolled at regular rental rates.". 

4 (c) Prll\X'l'IXG S'l'ATUS OI<, CERTAI~ JJAN"D.-Scction 

5 1231(c) of the ~""ood Security Act of 1985 (16 U.S.C. 

6 3 831 (c)) is amended by striking "if" anu all that follovi7S 

7 through the periou at the end and inserting "if, during 

8 the crop year, the land 'vas devoted to a conserving usc.". 

9 (d) EXROLE\IENT.-Section 1231 of the Food Sccu-

10 rity Act of 1985 (16 U.S.C. 3831) is amended by striking 

11 subsection (d) and inserting the following: 

12 "(d) ENROLI.1MEKT.-

13 "(1) lV.IAXE\HT:.\1 ACRBAGE E~ROI.1I.JED .-The 

14 Secretary may maintain in the conservation reserve 

15 at any 1 time during-

16 "(A) fiscal year 2012, no more than 

17 32,000,000 acres; 

18 "(B) fiscal year 2013, no more than 

19 30,000,000 acres; 

20 "(C) fiscal year 2014, no more than 

21 27,500,000 acres; 

22 "(D) fiscal year 2015, no more than 

23 26,500,000 acres; 

24 "(E) fiscal year 2016, no more than 

25 25,500,000 acres; and 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

158 

"(F) fiscal year 2017, no more than 

25,000,000 acres. 

"(2) GRASSI..AND.-

"(A) l.JDIITATIOX.-For purposes of apply­

ing the limitations in paragraph ( 1), no more 

than 1,500,000 acres of the land described in 

subsection (b)( 3) may be enrolled in the pro­

gram at any 1 time during the 2013 through 

2017 fiscal years. 

"(B) PRIORITY .-In enrolling acres under 

subparagraph (A), the Secretary may give pri­

ority to land with expiring conservation reserve 

program contracts. 

"(C) MJ<JTIIOD OF EXROIJL:J1ENT.-ln en­

rolling acres under subparagraph (A), the Sec­

retary shall make the program available to own-

17 ers or operators of eligible land at least once 

18 during each fiscal year.". 

19 (e) DFRA1'IOX OJ;' CONTRACT.-Section 1231(e) of 

20 the Foo<l Security Act of 1985 (16 U.S.C. 3831(e)) is 

21 amended by striking paragTaphs (2) and (3) and inserting 

22 the following: 

23 "(2) SPECIAL l{lTIJE !<'OR CERTAI~ IJA.'\D.- ln 

24 the case of land devoted to hardwood trees, 

25 shclterbelts, ·windbreaks, or vvildlife corridors under 
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1 a contract entered into under this subchapter, the 

2 mvner or operator of the land may, virithin the limita-

3 tions prescribed under this section, specifY the dura-

4 tion of the contract.". 

5 (f) COXSERVATIOX PRIORI'l'Y Al·m..As.-Section 

6 1231(f) of the Food Security Act of 1985 (16 U.S.C. 

7 3831(f)) is amended-

8 

9 

10 

11 

12 

( 1) in paragraph ( 1), by striking "watershed 

areas of the Chesapeake Bay Region, the Great 

Ijakes Region, the Ijong Island Sound Region, and 

other"· ' 
(2) m paragraph (2), by striking "w.:~:rEH-

13 SIIEDS.-Watersheds'' and inserting ''ARI<JAS.-

14 Areas"; and 

15 (3) in paragraph (3), by striking "a watershed's 

16 designation-'' and all that follows through the pe-

17 riod at the end and inserting "an area's designation 

18 if the Secretary finds that the area no longer con-

19 tains actual and significant adverse water quality or 

20 habitat impacts related to agricultural production 

21 acti\rities.". 

22 SEC. 2002. FARMABLE WETLAND PROGRAM. 

23 (a) EXTEKSION.- Section 1231B(a)(1) of the Food 

24 Security Act of 1985 (16 U.S.C. 3831b(a)(1)) is amend-

25 ed-

•S 3240 PCS 
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1 (1) by striking "2012" and inserting "2017" ; 

2 and 

3 (2) by striking "a program" and inserting "a 

4 farmable wetland program". 

5 (b) EUGIBLE ACREAGE.-Section 1231B(b)(1)(B) of 

6 the Food Security Act of 1985 (16 U.S.C. 

7 3831b(b)(1)(B)) is amended by striking "flow from a row 

8 crop agriculture drainage system" and inserting "surface 

9 and subsurface flow from rm~r crop agricultural produc-

10 tion". 

11 (c) CIJERIU.AL lU1END:NIEXTS.-Section 1231B of the 

12 Food Security Act of 1985 (16 U.S.C. 3831b) is amend-

13 ed-

14 ( 1) by striking the heading and inserting the 

15 follo-wing: 

16 "SEC.1231B. FARMABLE WETLAND PROGRAM."; 

17 and 

18 (2) in subsection (f)(2), by striking "section 

19 1234(c)(2)(B)" and inserting "section 

20 1234(c)(2)(A)(ii)". 

21 SEC. 2003. DUTIES OF OWNERS AND OPERATORS. 

22 (a) JJIMITATION ON HAlWESTING, GRAZING OR CO:\I-

23 :\IERCIAIJ Us:E 01'' :B.,ORAGE.-Scction 1232(a)(8) of the 

24 :B.,ood Security Act of 1985 (16 U.S.C. 3832(a)(8)) is 

25 amended by striking "except that" and all that follows 
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1 through the semicolon at the end of the paragraph and 

2 inserting "except as provided iu section 1233 (b);". 

3 (b) COXSERVATIOX Pr.J.A~ REQTJIRE:.IEXTS.-Section 

4 1232 of the Poocl Security Act of 1985 (16 U .S.C. 3832) 

5 is amended by striking subsecti01l. (b) and inserting the 

6 following: 

7 "(b) CO;-.JSERVATION Pr.JAXS.-The plan referred to 

8 in subsection (a)(1) shall set forth-

9 "(1) the conservation measures and practices to 

10 be carried out by the owner or operator during the 

11 term of the contract; and 

12 " (2) the commercial usc, if any, to be permitted 

13 on the land during the term. ''. 

14 (c) RE~T.AI.J PAYMENT REDrCTIOK.-Sectiou 1232 

15 of the Pood Security Act of 1985 (16 U.S.C. 3832) is 

16 amended by striking subsection (d). 

17 SEC. 2004. DUTIES OF THE SECRETARY. 

18 Section 1233 of the Pood Security Act of 1985 (16 

19 U.S.C. 3833) is amended to read as follows: 

20 "SEC. 1233. DUTIES OF THE SECRETARY. 

21 "(a) CosT-SHARE AND RENTAI.J PAYME"KTS.-In re-

22 turn for a contract entered into by an o-wner or operator, 

23 the Secretary shall-

24 "(1) share the cost of carrymg out the con-

25 servation measures and practices set forth in the 
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1 contract for \Vhich the Secretary determines that 

2 cost sharing is appropriate and in the public intcr-

3 est; and 

4 "(2) for a period. of years not in excess of the 

5 term of the contract, pay an annual rental payment 

6 in an amount necessary to compensate for-

7 "(A) the conversion of highly erodible crop-

8 land or other eligible land normally devoted to 

9 the production of an agricultural commodity on 

10 a farm or ranch to a less intensive use; 

11 "(B) the retirement of any cropland base 

12 and allotment history that the OV\'11Cr or opcr-

13 ator agrees to retire permanently; and 

14 "(C) the development and management of 

15 grassland for multiple natural resource con-

16 scrvation benefits, including soil, water, air, and 

17 wildlife. 

18 "(b) SPECIF'IED ACTIVITIES PERMITTED.-The Sec-

19 rctary shall permit certain activities or commercial uses 

20 of land that is subject to the contract if those activities 

21 or uses arc consistent vvith a plan approved by the Sec-

22 rctary and includc-

23 " ( 1) harvesting, grazmg, or other commercial 

24 usc of the forage in response to drought, flooding, 
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1 or other emergency ''rithout any reduction m the 

2 rental rate; 

3 "(2) grazing by livestock of a beginning farmer 

4 or rancher without any reduction in the rental rate, 

5 if the grazing is-

6 "(A) consistent with the conservation of 

7 soil, water quality, and "rildlife habitat (includ-

8 ing habitat during the primary nesting season 

9 for critical birds in the area); and 

10 "(B) described in subparagraph (B) or (C) 

11 of paragraph ( 3); 

12 " ( 3) consistent with the conservation of soil, 

13 water quality, and ''rildlife habitat (including habitat 

14 during the primary nesting season for critical birds 

15 in the area) and in exchange for a reduction of not 

16 less than 25 percent in the annual rental rate for 

17 the acres covered by the authorized activity-

18 "(A) managed harvesting and other com-

19 mercial use (including the managed harvesting 

20 of biomass), except that in permitting those ac-

21 ti,rities the Secretary, in coordination with the 

22 State technical committee-

23 "(i) shall develop appropriate vegeta-

24 tion management requirements; and 
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5 
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8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

164 

"(ii) shall identifY periods during 

which the activities ma~' be conducted, 

such that the frequency is at least once 

every 5 years but not more than once every 

3 years; 

"(B) prescribed grazing for the control of 

invasive species, -vvhich may be conducted annu­

ally; 

" (C) routine grazmg, except that in per­

mitting routine grazing, the Secretary, in co­

ordination with the State technical committee-

•S 3240 PCS 

"(i) shall develop appropriate vegeta­

tion management requirements and stock­

ing rates for the land that arc suitable for 

continued routine grazing; and 

"(ii) shall identify the periods during 

which routine grazing may be conducted, 

such that the frequency is not more than 

once every 2 years, taking into consider­

ation regional differences such as-

" (1) climate, soil type, and nat­

ural resources; 

"(II) the number of years that 

should be required between routine 

grazing activities; and 
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1 "(III) hnw often during a year in 

2 which routine grazing is permitted 

3 that routine grazing· should be allowed 

4 to occur; and 

5 "(D) the installation of '\Vind turbines and 

6 associated access, except that in permitting the 

7 installation of wind turbines, the Secretary shall 

8 determine the number and location of wind tur-

9 bines that may be installed, taking into ac-

10 count-

11 "(i) the location, size, and other phys-

12 ical characteristics of the land; 

13 "(ii) the e:x"tent to which the land con-

14 tains threatened or endangered wildlife and 

15 ,;~,rildlife habitat; and 

16 "(iii) the purposes of the conservation 

17 reserve program under this subchapter; 

18 and 

19 " ( 4) the intermittent and seasonal usc of vcgc-

20 tative buffer practices incidental to agricultural pro-

21 duction on land adjacent to the buffer such that the 

22 permitted use docs not destroy the permanent vege-

23 tative cover. 

24 "(c) AUTHORIZED ACTIVITIES OX GRASBI.JA.XD.-

25 )Job,rithstanding section 1232(a)(8), for eligible land de-
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1 scribed in section 1231(b)(3), the Secretary shall permit 

2 the folloviring activities: 

3 ''(1) Common grazmg practices, including 

4 maintenance and necessary cultural practices, on the 

5 land iu a manner that is consistent ·with maintaining 

6 the 'iriability of grassland, forb, and shn1b species ap-

7 propriate to that locality. 

8 "(2) Haying, moviring, or harvesting for seed 

9 production, subject to appropriate restrictions dur-

1 0 ing the primary nesting season for critical birds in 

11 the area. 

12 "(3) Fire presuppresswn, rehabilitation, and 

13 constn1etion of fire breaks. 

14 "( 4) Grazing-related activities, such as fencing 

15 and livestock watering. 

16 "(d) RESOeH,CE COXSERVING lJSE.-

17 "(1) IN GE~ERAL.-Beginning ou the date that 

18 is 1 year before the date of termination of a contract 

19 under the program, the Secretary shall allow an 

20 mvner or operator to make conservation and land 

21 improvements that facilitate maintaining protection 

22 of highly erodible land after expiration of the con-

23 tract. 

24 "(2) CoNS.EHVATIOI'\ PI;Al\'.-The Secretary 

25 shall require an mvner or operator carrying out the 
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1 activities described in paragraph ( 1) to develop and 

2 implement a conservation plan. 

3 " (3) REEXROIJL:'.JENT PROHIBITED.- J.Jand al-

4 tered under paragraph ( 1) may not be reenrolled in 

5 the conservation reserve program for 5 years. 

6 "( 4) P~\YMEX'r.-The Secretary shall provide 

7 an annual payment that is reduced in an amount 

8 commensurate with any income or other compensa-

9 tion received as a result of the activities carried out 

10 under paragraph ( 1).' '. 

11 SEC. 2005. PAYMENTS. 

12 (a) THEES, Wr~DBRBAKS, SnBI/l'ERBELTS, Al\D 

13 \¥I!JI)LI!<'E CORRIDORS.-Section 1234(b)(3)(A) of the 

14 Pood Security Act of 1985 (16 U.S.C. 3834(b)(3)(A)) is 

15 amended-

16 (1) m clause (i), by inserting "and" after the 

17 semicolon; 

18 (2) by striking clause (ii); and 

19 (3) by redesignating clause (iii) as clause (ii) . 

20 (b) l::\'CENTIVES.-Section 1234(b)(3)(B) of the ~.,ood 

21 Security Act of 1985 (16 U.S.C. 3834(b)(3)(B)) is amend-

22 ed-

23 ( 1) in clause ( i), by inserting ", practices to im-

24 prove the condition of resources on the land,'' after 

25 "operator)"; and 
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1 

2 

3 

4 

5 

6 

(2) by adding at the end the follm~ring: 

"(iii) INcgNTIVES.-ln making rental 

payments to an owner or operator of land 

described in subparagraph (A), the Sec­

retary may provide incentive payments suf­

ficient to encourage proper thinning and 

7 practices to improve the condition of re-

8 sources on the land.'' . 

9 (c) ~~NliAI~ RENTAl~ PAY:.'IIENTS.- Section 1234(c) 

10 of the Food Security Act of 1985 (16 U.S.C. 3834(c)) is 

11 ameuded-

12 ( 1) m paragraph ( 1), by inserting ''and other 

13 eligible land" after "highly erodible cropland" both 

14 places it appears; 

15 (2) by striking paragraph (2) and inserting the 

16 folluwi.ng: 

17 " (2) METHODS OF DETERML'\ATIOl'\ .-

18 "(A) I~ rmNgR.Ah-The amounts payable 

19 to 0""''1lers or operators in the form of rental 

20 payments under contracts entered into under 

21 this subchapter may be determined through-

22 "(i) the submission of bids for such 

23 contracts by 0\~'1lers and operators in such 

24 manner as the Secretary may prescribe; or 
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1 "(1'1') l l tl s sue 1 ot 1er means as 1e ._ ec-

2 retary determines are appropriate. 

3 "(B) GRASSLAND.-ln the case of eligible 

4 land described. in section 1231(b)(3), the Sec-

5 retary shall make annual payments in an 

6 amount that is not more than 75 percent of the 

7 grazing value of the land. covered by the con-

8 tract.''; and 

9 (3) in paragraph (5)(A)-

10 (A) by striking "The Secretary" and m-

11 serting the follmving: 

12 "(i) SUHVEY.- The Secretary' ' ; and 

13 (B) by adding at the end the following: 

14 "(ii) URI<J.-The Secretary may usc 

15 the survey of dryland cash rental rates de-

16 scribed in clause (i) as a factor in deter-

17 mnung rental rates und.er this section as 

18 the Secretary determines appropriate." . 

19 (d) PAYME~T SCHEDlTLE.- Section 1234 of the ~-,ood 

20 Security Act of 1985 (16 U.S.C. 3834) is amended by 

21 striking subsection (d) and inserting the follo·wing: 

22 " (d) PAY.l\IENT SCIIEDCLE.-

23 " ( 1) I~ GEXERAL.- Except as othenvise pro-

24 vided in this section, payments under this sub-

25 chapter shall be made in cash in such amount and 
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1 on such time schedule as is agreed on and specified 

2 in the contract. 

3 "(2) SorRCE.-Payments under this sub-

4 chapter shall be made using the funds of the Com-

5 modity Credit Corporation. 

6 "(3) A.DV ... \.:.JCE PAY:.\IENT.-Payments under 

7 this subchapter may be made in advance of deter-

8 mination of performance.". 

9 (e) PA1'":\1E:t\T liC\IITATION.- Section 1234(f) of the 

10 I~ood Security Act of 1985 (16 U.S.C. 3834(f)) is ameud-

11 ed-

12 ( 1) in paragraph ( 1), by striking ", including 

13 rental payments made in the form of in-kind com-

14 modities, "; 

15 (2) by striking paragraph (3); and 

16 (3) by redesignating paragraph ( 4) as para-

17 graph (2). 

18 SEC. 2006. CONTRACT REQUIREMENTS. 

19 Section 1235(f) of the Pood Security Act of 1985 (16 

20 U.S.C. 3835(f)) is amended-

21 (1) in paragraph (1)-

22 

23 

24 

25 

(A) in the matter preceding subparagraph 

(A), by striking "D'CTIES" and all that follovvs 

through "a beginning farmer" and inserting 

"TRAXSITIOX TO COVl<~RED PARl\UJR OR RAXCII-
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ER.-In the case of a contract modification ap­

proved in order to facilitate the transfer of land 

subject to a contract from a retired farmer or 

rancher to a beginning farmer' '; 

(B) in subparagraph (D), by striking "the 

farmer or rancher" and inserting " the covered 

farmer or rancher''· and . ' 

(C) in subparagraph (E), by striking "sec­

tion 1001A(b)(3)(B)" and inserting "section 

1001"· and 
' 

(2) in paragraph (2), by striking "requirement 

of section 1231(h)(4)(B)" and inserting "option pro­

vided under section 1234(c)(2)(A)(ii)" . 

14 SEC. 2007. CONVERSION OF LAND SUBJECT TO CONTRACT 

15 TO OTHER CONSERVING USES. 

16 Section 1235A of the Food Security Act of 1985 (16 

17 U.S.C. 3835a) is repealed. 

18 SEC. 2008. EFFECTIVE DATE. 

19 (a) IN GENERAL.-The amendments made by this 

20 title shall take effect on October 1, 2012, except, the 

21 amendment made by section 2001(d), which shall take ef-

22 feet on the date of enactment of this Act. 

23 (b) EI<,PECT OX EXISTIXG COXTRACTS.-

24 (1) Ix GEXERAI ... -Except as provided in para-

25 graph (2), the amendments made by this title shall 

•S 3240 PCS 



172 

1 not affect the validity or terms of an~r contract en-

2 tered into by the Secretary of Agriculture under sub-

3 chapter B of chapter 1 of subtitle D of title XII of 

4 the :B.,ood Security Act of 1985 (16 U.S.C. 3831 et 

5 seq.) before October 1, 2012, or any payments re-

6 quired to be made in connection virith the contract. 

7 (2) UPDATING O:F' EA.'1STINO COXTRACTS.-The 

8 Secretary shall permit an owner or operator virith a 

9 contract entered into under subchapter B of chapter 

10 1 of subtitle D of title XII of the :B.,ood Security Act 

11 of 1985 (16 U.S.C. 3831 et seq.) before October 1, 

12 2012, to update the contract to reflect the activities 

13 and uses of land under contract permitted under the 

14 terms and conditions of paragraphs (1) and (2) of 

15 section 1233(b) of that Act (as amended by section 

16 2004). 

17 Subtitle B-Conservation 
18 Stewardship Program 
19 SEC. 2101. CONSERVATION STEWARDSHIP PROGRAM. 

20 (a) REYISI0::\1" o :F' CrmmxT PROGRAl\1.-Subchapter 

21 B of chapter 2 of subtitle D of title XII of the :B.,ood Secu-

22 rity Act of 1985 (16 U.S.C. 3838d et seq.) is amended 

23 to read as follows: 

•S 3240 PCS 



178 

1 "Subchapter B-Conservation Stewardship 

2 Program 

3 "SEC. 1238D. DEFINITIONS. 

4 "In this subchapter: 

5 "(1) AGRICULTURAL OPEfu\'1'10::\.-The term 

6 'agricultural operation' means all eligible laud, 

7 ·whether or not contiguous, that is-

8 "(A) under the effective control of a pro-

9 ducer at the time the producer enters into a 

10 contract under the program; and 

11 "(B) operated ·with equipment, labor, man-

12 agement, and production or cultivation prac-

13 tices that arc substantially separate from other 

14 agricultural operations, as determined by the 

15 Secretary. 

16 "(2) CONSERVATION ACTIVITIES.-

17 "(A) J)J GE:t\ERAL.-The term 'conserva-

18 tion activities' means conservation systems, 

19 

20 

21 

22 

23 

24 

practices, or management measures. 

"(B) IxCLUSIOKS.-The term 'conserva­

tion activities' includes-
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1 mcnt systems, as determined by the Sec-

2 rctary; and 

3 "(ii) planning needed to address a pri-

4 ority resource concern. 

5 "(3) CoKSERVATIO::\' STE\\TARDSHIP PI.A.\.-

6 The term 'conservation stewardship plan' means a 

7 plan that-

8 "(A) identifies and inventories priority re-

9 source concerns; 

10 "(B) establishes benchmark data and con-

11 scrvation objectives; 

12 "(C) describes conservation activities to be 

13 implemented, managed, or improved; and 

14 "(D) includes a schedule and evaluation 

15 plan for the planning, installation, and manage-

16 ment of the new and existing conservation ac-

17 tivities. 

18 "( 4) ELIGIBI..:g LA.l\D.-

19 "(A) IK GENEI{AL.-The term 'eligible 

20 land' mcans-

21 "(i) private and tribal land on which 

22 agricultural commodities, livestock, or for-

23 est-related products arc produced; and 

24 "(ii) land associated with the land dc-

25 scribed in clause (i) on \Vhich priority rc-
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1 source concerns could be addressed 

2 through a contract under the program. 

3 "(B) lNCUTSIONS.-The term 'eligible 

4 land' includes-

5 "(i) cropland; 

6 '' ( ii) grassland; 

7 '' (iii) rangeland; 

8 "(iv) pastureland; 

9 "(v) nonindustrial private forest land; 

10 and 

11 "(vi) other agricultural land (iuclud-

12 ing cropped woodland, marshes, and agri-

13 cultural laud used for the production of 

14 livestock), as determined by the Secretary. 

15 "(5) PRIORITY RESOURCE COXCERN.-The 

16 term 'priority resource concern' means a natural re-

17 source concern or problem, as determined by the 

18 Secretary, that-

19 "(A) is identified at the national, State or 

20 local level, as a priority for a particular area of 

21 the State; 

22 "(B) represents a significant concern in a 

23 State or region; and 
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1 "(C) is likely to be addressed successfully 

2 through the implementation of conservation ac-

3 tivities under this program. 

4 " ( 6) PROGRA::vr.-The term 'program' means 

5 the conservation stewardship program established by 

6 this subchapter. 

7 "(7) STJ<~\\'ARDSIIIP TIIHESIIOU).-The term 

8 'ste·wardship threshold' means the level of mauage-

9 ment required, as determined by the Secretary, to 

10 conserve and improve the quality and condition of a 

11 natural resource. 

12 "SEC.1238E. CONSERVATION STEWARDSHIP PROGRAM. 

13 "(a) ESTABUSIIl\IENT AND PPRPOSE.-During each 

14 of fiscal years 2013 through 2017, the Secretary shall 

15 carry out a conservation stewardship program to encour-

16 age producers to address priority resource concerns and 

17 improve and conserve the quality and condition of natural 

18 resources in a comprehensive manner-

19 "(1) by undertaking additional conservation ac-

20 tivities; and 

21 "(2) by improving, maintaining, and managing 

22 existing conservation activities. 

23 " (b) EXCLUSIOXS.-

24 " (1) J.1AND EXROLIJED IX OTHER CONSERY.A-

25 TION PTWGHA:\IS.-Subject to paragraph (2), the fol-
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1 lo\\ring land (even if covered by the definition of eli-

2 giblc land) is not eligible for enrollment in the pro-

3 gram: 

4 "(A) J.Jand enrolled iu the conservation re-

5 serve program. 

6 " (B) J.Jand enrolled in the Agricultural 

7 Conservation Easement Program in a wetland 

8 casement. 

9 "(C) J.Jand enrolled in the conservation sc-

10 

11 

eurity program. 

"(2) COXVERSION TO CROPLA.'\D.-Eligible 

12 land used for crop production after October 1, 2012, 

13 that had not been planted, considered to be planted, 

14 or devoted to crop production for at least 4 of the 

15 6 years preceding that date shall not be the basis for 

16 any payment under the program, unless the land 

17 does not meet the requirement because-

18 ''(A) the land had previously been enrolled 

19 in the conservation reserve program; 

20 "(B) the land has been maintained using 

21 long-term crop rotation practices, as determined 

22 by the Secretary; or 

23 "(C) the land is incidental land needed for 

24 efficient operation of the farm or ranch, as de-

25 termined by the Secretary. 
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1 "SEC. 1238F. STEWARDSHIP CONTRACTS. 

2 "(a) SUBl\HSSIOl\' OP CoxTRACT OI<,PERS.-To be eli-

3 gible to participate in the conservation stewardship pro-

4 gram, a producer shall submit a contract offer for the ag-

5 ricultural operation that-

6 "(1) demonstrates to the satisfaction of the 

7 Secretary that the producer, at the time of the con-

8 tract offer, is meeting the stevvanlship threshold for 

9 at least 2 priority resource concerns; and 

10 "(2) ·would, at a minimum, meet or exceed the 

11 stmvardship threshold for at least 1 additional pri-

12 ority resource concern by the end of the stewardship 

13 contract by-

14 "(A) installing and adopting additional 

15 conservation activities; and 

16 "(B) improving, maintaining, and man-

17 aging existing conservation activities on the ag-

18 ricultural operation in a manner that increases 

19 or extends the conservation benefits in place at 

20 the time the contract offer is accepted by the 

21 Secretary. 

22 "(b) EV..iUJFATIOX OF CONTRACT OI<,FEHS.-

23 "(1) R.A .... ~ICIXG OF .A.I'PLIC.A.Troxs.-In evalu-

24 ating contract offers the Secretary shall rank appli-

25 cations based on-
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"(A) the level of conservation treatment on 

all applicable priority resource concerns at the 

time of application; 

"(B) the degree to which the proposed con-

scrvation activities effectively increase conscrva-

tion performance; 

"(C) the number of applicable priority re­

source concerns proposed to be treated to meet 

or exceed the stcvirardship threshold by the end 

of the contract; 

"(D) the extent to which other priority re-

source concerns virill he addressed to meet or ex-

cccd the stewardship threshold by the end of 

the contract period; 

"(E) the extent to which the actual and 

anticipated conservation benefits from the con-

tract arc provided at the least cost relative to 

other similarly beneficial contract offers; and 

"(I~) the e},.'tent to which priority resource 

concerns ·will be addressed ·when transitioning 

from the conservation reserve program to agri-

cultural production. 

"(2) PROIIIBITIOK.-Thc Secretary may not as­

sign a higher priority to any application because the 
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1 applicant is willing to accept a lmvcr payment than 

2 the applicant would othenvisc be eligible to receive. 

3 " ( 3) .ADDITIOXAI.J CRI'l,ERIA.-The Secretary 

4 may develop and usc such additional criteria that 

5 the Secrctar~r determines arc necessary to ensure 

6 that national, State, and local priority resource con-

7 cerns arc effectively addressed. 

8 " (c) EXTERIXO l:\1'1,0 COXTRACTS.-Aftcr a dctcr-

9 miuation that a producer is eligible for the progTam under 

10 subsection (a), and a determination that the contract offer 

11 ranks sufficiently high under the evaluation criteria under 

12 subsection (b), the Secretary shall enter into a conscrva-

13 tion stewardship contract ·with the producer to enroll the 

14 eligible land to be covered by the contract. 

15 "(d) CONTRACT PROVISIOKS.-

16 " (1) TER:.\L-A consenration stewardship con-

17 tract shall be for a term of 5 years. 

18 "(2) REQUIRED PHOVISIONS.-The conscnration 

19 stewardship contract of a producer shall-

20 "(A) state the amount of the payment the 

21 Secretary agrees to make to the producer for 

22 each year of the consenration stewardship con-

23 tract under section 1238G(d); 

24 "(B) require the producer-
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"(i) to implement a conservation ste\v­

ardship plan that describes the program 

purposes to be achieved through 1 or more 

conservation activities; 

"(ii) to maintain and supply informa­

tion as required by the Secretary to deter­

mine compliance with the conservation 

stewardship plan and any other require­

ments of the program; and 

" (iii) not to conduct any activities on 

the agricultural operation that would tend 

to defeat the purposes of the program; 

"(C) permit all economic uses of the eligi­

ble land that-

"(i) maintain the agricultural nature 

of the land; and 

"(ii) are consistent ''vith the conserva­

tion purposes of the conservation ste·ward­

ship contract; 

"(D) include a provision to ensure that a 

producer shall not be considered in violation of 

the contract for failure to comply with the eon­

tract due to circumstances beyond the control 

of the producer, including a disaster or related 

condition, as determined by the Secretary; 
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" (E) include provisions where upon the 

violation of a term or condition of the contract 

at any time the producer has control of the 

land-

"(i) if the Secretary determines that 

the violation Vi'arrants termination of the 

contract-

"(!) to forfeit all rights to receive 

payments under the contract; and 

"(II) to refund all or a portion of 

the payments received by the producer 

under the contract, including any in­

terest on the payments, as determined 

by the Secretary; or 

"(ii) if the Secretary determines that 

the violation docs not warrant termination 

of the contract, to refund or accept adjust­

ments to the payments provided to the pro­

ducer, as the Secretary determines to be 

appropriate; 

"(P) include provisions in accordance ·with 

paragraphs (3) and ( 4) of this section; and 

" (G) include any additional provisions the 

Secretary determines arc necessary to carry out 

the program. 
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1 " ( 3) CIIA:\'(iE OF DJ'l'J<jREST I='! IJ~\ND SlTBJJ<jCT 

2 TO A COl\'TRACT.-

3 "(A) lK GEXERAL.- At the time of appli-

4 cation, a producer shall have control of the eli-

5 gible land to be enrolled in the progTam. Except 

6 as provided in subparagraph (B), a change in 

7 the interest of a producer in eligible laud cov-

8 ered by a contract under the program shall re-

9 suit in the termination of the contract with re-

1 0 gard to that land. 

11 "(B) TRANSI<,ER OF Dr TIES .A~~D 

12 H.IGIITS.- Subparagraph (A) shall not apply 

13 if-

14 "(i) Virithin a reasonable period of time 

15 (as determined by the Secretary) after the 

16 date of the change in the interest in all or 

17 a portion of the land covered by a contract 

18 under the program, the transferee of the 

19 land pro,rides ';l.rritten notice to the Sec-

20 retary that duties and rights under the 

21 contract have been transferred to, and as-

22 sumed by, the transferee for the portion of 

23 the land transferred; 

24 "(ii) the transferee meets the eligi-

25 bility requirements of the program; and 
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1 "(iii) the Secretary approves the 

2 transfer of all duties and rights umler the 

3 contract. 

4 "( 4) MODIFICATIOK .AND TER~II::\'ATIOX OF 

5 CONTRACTS.-

6 "(A) VOI.JUNTAH.Y "MODIFIC~\.TION OR TER-

7 :'IIIN~\TION .-The Secretary may modifY or ter-

8 minate a contract Virith a producer if-

9 "(i) the producer agrees to the modi-

1 0 fication or termination; and 

11 "(ii) the Secretary determines that 

12 the modification or termination is in the 

13 public interest. 

14 "(B) l:t\1"'\'0IX.::\'TARY TEH.l\IINA'l'IO?-J.-The 

15 Secretary may terminate a contract if the Sec-

16 retary determines that the producer violated the 

17 contract. 

18 "(5) REPAYME:\TT.-If a contract is terminated, 

19 the Secretary may, consistent with the purposes of 

20 the program-

21 ''(A) allow the producer to retain payments 

22 already received under the contract; or 

23 "(B) require repayment, in whole or m 

24 part, of payments received and assess liquidated 

25 damages. 
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1 "(e) COXTHACT REXEWAI.J.-At the end of the initial 

2 5-year contract period, the Secretary may allo-w the pro-

3 d.uccr to renew the contract for 1 additional 5-year period 

4 if the producer-

S '' ( 1) demonstrates compliance ·with the terms of 

6 the existing contract; 

7 "(2) agrees to adopt and continue to integrate 

8 conservation activities across the eptire agricultural 

9 operation as determined by the Secretary; and 

10 "(3) agrees, at a minimum, to meet or exceed 

11 the ste·wardship threshold for at least 2 additional 

12 priority resource concerns on the agricultural oper-

13 ation by the end of the contract period. 

14 "SEC. 1238G. DUTIES OF THE SECRETARY. 

15 "(a) Ix GE~ERAh-To achieve the conservation 

16 goals of a contract under the conservation stewardship 

17 program, the Secretary shall-

18 ' ' ( 1) make the program available to eligible pro-

19 ducers on a continuous enrollment basis ·with 1 or 

20 more ranking periods, 1 of which shall occur in the 

21 first quarter of each fiscal year; 

22 "(2) identify not less than 5 priority resource 

23 concerns in a particular watershed or other appro-

24 priate region or area within a State; and 
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1 " ( 3) establish a science-based stewardship 

2 threshold for each priority resource concern identi-

3 fied under subparagraph (2). 

4 "(b) AIJ!JC)CA'l'IOX TO S'I'ATJiJS.-The Secretary shall 

5 allocate acres to States for enrollment, based-

6 "(1) primarily on each State's proportion of eli-

7 gible land to the total acreage of eligible land in all 

8 States; and 

9 "(2) also on consideration of-

10 "(A) the extent and magnitude of the con-

11 servation needs associated ''r:ith agricultural 

12 production in each State; 

13 "(B) the degree to which implementation 

14 of the program in the State is, or will be, effec-

15 tive in helping producers address those needs; 

16 and 

17 "(C) other considerations to achieve eqm-

18 table geographic distribution of funds, as deter-

19 mined by the Secretary. 

20 "(c) ACREAGE EXROLIJl\IEXT I.JIMITATION.- During 

21 the period beginning on October 1, 2012, and ending on 

22 September 30, 2021, the Secretary shall, to the ma.:~imum 

23 extent practicable-

24 "(1) enroll m the program an additional 

25 10,348,000 acres for each fiscal year; and 
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1 "(2) manage the program to achieve a national 

2 average rate of $18 per acre, which shall include the 

3 costs of all financial assistance, technical assistance, 

4 and any other expenses associated with enrollment 

5 or participation in the progTam. 

6 "(d) CO).JSERVATION STJ<JWAHDSIIIP PAYMJ<J~TS.-

7 "(1) AVAIIJ~\BILI'l'Y OI<, PAY::\UJNTS.-Thc Sec-

8 rctary shall provide annual payments under the pro-

9 gram to compensate the producer for-

I 0 "(A) installing and adopting additional 

11 conservation activities; and 

12 "(B) improving, maintaining, aud man-

13 aging conservation activities in place at the op-

14 eration of the producer at the time the contract 

15 offer is accepted by the Secretary. 

16 "(2) PAYMEXT .Al\iOUXT.-The amount of the 

17 conservation stewardship annual payment shall be 

18 determined by the Secretary and based, to the max-

19 imum extent practicable, on the follovving factors: 

20 ''(A) Costs incurred by the producer asso-

21 ciated ·with planning, design, materials, installa-

22 tion, labor, management, maintenance, or train-

23 mg. 

24 "(B) Income forgone by the producer. 

25 " (C) Expected conservation benefits. 
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1 "(D) The eJ~.."tcnt to which priority resource 

2 concerns 'vill be addressed through the installa-

3 tion and adoption of conservation activities on 

4 the agricultural operation. 

5 "(E) The level of stewardship in place at 

6 the time of application and maintained over the 

7 term of the contract. 

8 "(.F') The degTee to which the conservation 

9 activities will be integTated across the entire ag-

1 0 ricultural operation for all applicable priority 

11 resource concerns over the term of the contract. 

12 '' (G) Such other factors as determined by 

13 the Secretary. 

14 "(3) EXCLHSIO~s.-A payment to a producer 

15 under this subsection shall not be provided for-

16 ''(A) the design, construction, or mainte-

17 nance of animal waste storage or treatment fa-

18 cilities or associated waste transport or transfer 

19 devices for animal feeding operations; or 

20 "(B) conservation activities for which there 

21 1s no cost incurred or income forgone to the 

22 producer. 

23 "(4) DEIJIVERY OF PAY~TENTS.-ln making 

24 stewardship payments, the Secretary shall, to the ex-

25 tent practicable-
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''(A) prorate conservation performance 

over the term of the contract so as to accommo­

date, to the extent practicable, producers earn­

ing equal annual stewardship payments in each 

fiscal year; and 

"(B) make stewardship payments as soon 

as practicable after October 1 of each fiscal 

year for activities carried out in the previous 

fiscal year. 

10 "(c) SuPPIJI<JlVII<JNTAIJ PAYMJ<JXTS JN)I~ HI<JSOGRCE-

11 CO)JSERVIXG CROP HOTATIONS.-

12 "(1) AVAILABILITY OF P.\Y:'IIEX'rR.-Thc Sec-

13 retary shall provide additional payments to pro-

14 ducers that, in participating in the program, agree 

15 to adopt resource-conserving crop rotations to 

16 achieve beneficial crop rotations as appropriate for 

17 the eligible land of the producers. 

18 " (2) BENEFICIAI.J CROP ROT.ATIONS.-Thc Scc-

19 rctary shall determine whether a resource-conserving 

20 crop rotation is a beneficial crop rotation eligible for 

21 additional pa:yments under paragraph (1), based on 

22 whether the resource-conserving crop rotation is dc-

23 signed to provide natural resource conservation and 

24 production benefits. 
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1 "(3) Er.JIGIBIIXl'Y.-To be eligible to rcccrvc a 

2 payment described in paragraph ( 1), a producer 

3 shall agree to adopt and maintain the resource-con-

4 serving crop rotations for the term of the contract. 

5 "( 4) RESOURCE-CONSERVING CROP ROTA-

6 TION.-In this subsection, the term 'resource-con-

7 serving crop rotation' means a crop rotation that-

8 "(A) includes at least 1 resource con-

9 serving crop (as defined by the Secretary); 

10 "(B) reduces erosion; 

11 "(C) improves soil fertility and tilth; 

12 "(D) interrupts pest cycles; and 

13 "(E) in applicable areas, reduces depletion 

14 of soil moisture or otherwise reduces the need 

15 for irrigation. 

16 "(f) PAYME~T l.Jll\IITATIONS.-A person or legal enti-

17 ty may not receive, directly or indirectly, payments under 

18 the program that, in the aggregate, exceed $200,000 

19 under all contracts entered into during fiscal years 2013 

20 through 2017, excluding funding arrangements 'vith In-

21 dian tribes, regardless of the number of contracts entered 

22 into under the program by the person or legal entity. 

23 "(g) SPECL\.LTY CROP AND ORGANIC PRODUCERS.-

24 The Secretary shall ensure that outreach and technical as-

25 sistancc arc available, and program specifications arc ap-
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1 propriate to enable specialt~r crop and organic producers 

2 to participate in the program. 

3 "(h) COORDIXATION \VITH ORGANIC CERTIFI-

4 CATIOX.-The Secretary shall establish a transparent 

5 means by which producers may initiate organic certifi-

6 cation under the Organic Foods Production Act of 1990 

7 (7 U.S.C. 6501 et seq.) while participating in a contract 

8 under the program. 

9 "(i) HEGTTLATIONS.-The Secretary shall promulgate 

10 regulations that-

11 " ( 1) prescribe such other rules as the Secretary 

12 determines to be necessary to ensure a fair and rea-

13 sonable application of the limitations established 

14 under subsection (f); and 

15 "(2) othenvise enable the Secretary to carry out 

16 the program. '' . 

17 (b) EFFECTIVE DATE.-The amendment made by 

18 this section shall take effect on October 1, 2012. 

19 (c) EI<,PECT ON EXISTING COXTRACTS.-

20 (1) IN GE~ERAL.-The amendment made by 

21 this section shall not affect the validity or terms of 

22 any contract entered into by the Secretary of Agri-

23 culture under subchapter B of chapter 2 of subtitle 

24 D of title XII of the Food Security Act of 1985 (16 

25 U.S.C. 3838<1 ct seq.) before October 1, 2012, or 
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1 any payn1ents required to be made m connection 

2 with the contract. 

3 (2) COXSERVATIOX STE\VARDSHIP PROGR.A~I.-

4 l~unds made available under section 1241(a)( 4) of 

5 the Food Security Act of 1985 (16 U.S.C. 

6 3841(a)(4)) (as amended by section 2601(a)) may 

7 be used to administer and make payments to pro-

8 gram participants enrolled into contracts during any 

9 of fiscal years 2009 through 2012. 

10 Subtitle C-Environmental Quality 
11 Incentives Program 
12 SEC. 2201. PURPOSES. 

13 Section 1240 of the Food Security Act of 1985 (16 

14 U.S.C. 3839aa) is amended-

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

(1) in paragraph (3)-

(A) in subparagraph (A) , by striking 

"and" at the end· 
' 

(B) by redesignating subparagraph (B) as 

subparagraph (C) and, in such subparagraph, 

by inserting "and" after the semicolon; and 

(C) by inserting after subparagraph (A) 

the follm~ring: 

"(B) develop and improve ,;~,rildlife habitat; 

and"· 
' 
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1 (2) in paragraph ( 4), by striking " and" and 

2 inserting a period; and 

3 (3) by striking paragraph (5). 

4 SEC. 2202. DEFINITIONS. 

5 Section 1240A of the F'ood Security Act of 1985 (16 

6 U.S.C. 3839aa-1) is amended-

7 (1) by striking paragraph (2) and redesignating 

8 paragraphs (3) through (6) as paragraphs (2) 

9 through ( 5) , respectively; and 

10 (2) in paragraph (2) (as so redesig·nated), by 

11 inserting· "established under the Organic :D-,oods Pro-

12 cluction Act of 1990 (7 U.S.C. 6501 et seq.)" after 

13 "national organic program". 

14 SEC. 2203. ESTABLISHMENT AND ADMINISTRATION. 

15 Section 1240B of the Food Security Act of 1985 (16 

16 U.S.C. 3839aa-2) is amended-

17 (1) in subsection (a), by striking "2014" and 

18 inserting "2 01 7"; 

19 (2) in subsection (b), by striking paragraph (2) 

20 and inserting the following: 

21 "(2) ~rERM.-A contract under the program 

22 shall have a term that does not exceed 10 years."; 

23 (3) in subsection (d)-
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(A) in paragraph ( 3), by striking subpara­

graphs (A) through (G) and inserting the fol-

lo·wing: 

" (A) soil health; 

"(B) water quality and quantity improve-

ment; 

"(C) nutrient management; 

"(D) pest management; 

"(E) air quality improvement; 

"(P) ·wildlife habitat development, includ­

ing pollinator habitat; 

" (G) invasive species management; or 

"(H) other resource issues of regional or 

national significance, as determined by the Sec-

retary .. "; and 
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(B) in paragraph ( 4)-

(i) in subparagraph (A) in the matter 

preceding clause (i), by inserting ", veteran 

farmer or rancher (as defined in section 

2501(e) of the :B.,ood, Agriculture, Con­

servation, and Trade Act of 1990 (7 

U.S.C. 2279(e))) ," before "or a beginning 

farmer or rancher''· and 
' 

(ii) by striking subparagraph (B) and 

inserting the follmving: 
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1 "(B) ADVANCE PAYME::\TS.-

2 "(i) lK GEXERAL.-)J"ot more than 30 

3 percent of the amount determined under 

4 subparagraph (A) may be provided in ad-

5 vance for the purpose of purchasing mate-

6 rials or contracting. 

7 "(ii) l~ET1'HN OP l<~1 TXDS.-If funds 

8 provided in advance arc not expended dur-

9 ing the 90-day period beginning on the 

10 date of receipt of the funds, the funds shall 

11 be returned '\rithin a reasonable time 

12 frame, as determined by the Secretary."; 

13 ( 4) by striking subsection (f) and inserting the 

14 follo-vving: 

15 "(f) ALLOC'ATION OF FUNDH\G.-

16 '' ( 1) l.1IYES'l'OCK.-For each of fiscal years 

17 2013 through 2017, at least 60 percent of the funds 

18 made available for payments under the program 

19 shall be targeted at practices relating to livestock 

20 production. 

21 "(2) WIIJDJ_,JFE HABITA'l'.-:B.,or each of fiscal 

22 years 2013 through 2017, at least 5 percent of the 

23 funds made available for payments under the pro-

24 gram shall be targeted at practices benefitting wild-

25 life habitat under subsection (g)."; and 
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1 (5) by striking subsection (g) and inserting the 

2 following: 

3 "(g) WILDLIFE HABITAT lXCEXTI\'E PRACTICE.-

4 The Secretary shall provide payments under the program 

5 for conservation practices that support the restoration, de-

6 velopment, and improvement of wildlife habitat on eligible 

7 land, including-

8 "(1) upland wildlife habitat; 

9 "(2) wetland wildlife habitat; 

10 "(3) habitat for threatened and endangered 

11 species; 

12 "( 4) fish habitat; 

13 " ( 5) habitat on pivot corners and other Irreg-

14 ular areas of a field; and 

15 " ( 6) other types of ·wildlife habitat, as deter-

16 mined by the Secretary.". 

17 SEC. 2204. EVALUATION OF APPLICATIONS. 

18 Section 1240C(b) of the Pood Security Act of 1985 

19 (16 U.S.C. 3839aa-3(b)) is amended-

20 (1) in paragraph (1), by striking· "environ-

21 mental" and inserting "conservation"; and 

22 (2) in paragraph (3), by striking "purpose of 

23 the environmental quality incentives program speci-

24 fied in section 1240(1)" and inserting "purposes of 

25 the program". 
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1 SEC. 2205. DUTIES OF PRODUCERS. 

2 Section 1240D(2) of the Pood Security Act of 1985 

3 (16 U.S.C. 3839aa-4(2)) is amended by striking "farm, 

4 ranch, or forest" and inserting "enrolled". 

5 SEC. 2206. LIMITATION ON PAYMENTS. 

6 Section 1240G of the I~oocl Security Act of 1985 (16 

7 U.S.C. 3839aa-7) is amended-

8 (1) in subsection (a)-

9 (A) by striking "by the person or entity 

1 0 during any six-year period," and inserting 

11 "during fiscal years 2013 through 2017"; and 

12 (B) by striking "federally recognized" and 

13 all that follows through the period and inserting 

14 "Indian tribes under section 1244(1)."; and 

15 (2) in subsection (b)(2), by striking "any six-

16 year period" and inserting "fiscal years 2013 

17 through 2017". 

18 SEC. 2207. CONSERVATION INNOVATION GRANTS AND PAY· 

19 MENTS. 

20 Section 1240H of the Food Security Act of 1985 (16 

21 U.S.C. 3839aa,....8) is amended by striking subsection (b) 

22 and inserting the following: 

23 "(b) HEPOHTIXG.-Not later than December 31, 

24 2013, and every 2 years thereafter, the Secretary shall 

25 submit to the Committee on Agriculture, ~utrition, and 

26 ~.,orestry of the Senate and the Committee on AgTiculturc 
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1 of the House of H.epresentatives a report on the status 

2 of projects funded under this section, including-

3 '' ( 1) funding awarded; 

4 "(2) project results; and 

5 " ( 3) incorporation of project findings, such as 

6 new technology and innovative approaches, into the 

7 conservation efforts implemented by the Secretary.". 

8 SEC. 2208. EFFECTIVE DATE. 

9 (a) IN GE~ERAL.-The amendments made by this 

10 title shall take effect on October 1, 2012. 

11 (b) EI<~FECT 0:\' EXISTIXG CONTRACTS.-The amend-

12 ments made by this title shall not affect the validity or 

13 terms of any contract entered into by the Secretary of Ag-

14 riculture under chapter 4 of subtitle D of title XII of the 

15 Food Security Act of 1985 (16 U.S.C. 3839aa et seq.) 

16 before October 1, 2012, or any payments required to be 

17 made iu connection \:vith the contract. 

18 SubtitleD-Agricultural 
19 Conservation Easement Program 
20 SEC. 2301. AGRICULTURAL CONSERVATION EASEMENT 

21 PROGRAM. 

22 (a) ESTABLI8ID1ENT.-Title XII of the Food Secu-

23 rity Act of 1985 is amended by adding at the end the fol-

24 Io·wing: 
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1 "Subtitle H-Agricultural 
2 Conservation Easement Program 
3 "SEC. 1265. ESTABLISHMENT AND PURPOSES. 

4 "(a) EST..<\BLISIDIE::-JT.-The Secretary shall estab-

5 lish an Agricultural Conservation Easement Program for 

6 the conservation of eligible land and natural resources 

7 through casements or other interests inland. 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

to-

"(b) PCRPOSES.-The purposes of the program are 

" ( 1) combine the purposes and coordinate the 

functions of the vmtlands reserve program estab­

lished under section 1237, the grassland reserve pro­

gram established under section 1238~, and the 

farmland protection program established under sec­

tion 12381; 

"(2) restore, protect, and enhance wetland on 

eligible land; 

"(3) protect the agricultural use, viability, and 

related conservation values of eligible land by lim­

iting nonagricultural uses of that land; and 

"( 4) protect grazing uses and related conserva­

tion values by restoring and conserving eligible Janel. 

23 "SEC. 1265A. DEFINITIONS. 

21 

22 

24 "In this subtitle: 
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1 "(1) AmUClJI/l'lTHAJ.J LAXD EASE:\1E::--.JT.-The 

2 term 'agricultural land easement' means an ease-

3 ment or other interest in eligible land that-

4 "(A) is conveyed for the purposes of pro-

5 tecting natural resources and the agricultural 

6 nature of the land, and of promoting agricul-

7 tural viability for future generations; and 

8 "(B) permits the landowner the right to 

9 continue agricultural production and related 

10 uses subject to an agricultural land casement 

11 plan. 

12 "(2) EJ.JIGIBI.JE :BJ:XTITY.-'rhc term 'eligible en-

13 tity' means-

14 "(A) an agency of State or locaL govern-

IS ment or an Indian tribe (including farmland 

16 protection board or land resource council estab-

17 lished under State law); or 

18 "(B) an organization that is-

19 "(i) organized for, and at all times 

20 since the formation of the org·anization has 

21 been operated principally for, 1 or more of 

22 the conservation purposes specified in 

23 clause (i), (ii), (iii), or (iv) of section 

24 170(h)(4)(A) of the Internal Revenue Code 

25 of 1986; 

•S 3240 PCS 



201 

1 "(ii) au organization described in sec-

2 tiou 501(c)(3) of that Code that is exempt 

3 from taxation under section 501(a) of that 

4 Code; or 

5 "(iii) described in-

6 "(I) paragraph (1) or (2) of sec-

7 tion 509(a) of that Code; or 

8 "(II) section 509(a)(3) of that 

9 Code and is controlled by an org·aniza-

10 tion described in section 509(a)(2) of 

11 that Code. 

12 "(3) EIJIGIBLE IJA~D.-The term 'eligible land' 

13 means private or tribal land that is-

14 ''(A) in the case of an agricultural land 

15 easement, agrieulturalland, including land on a 

16 farm or ranch-

17 "(i) that is subject to a pending offer 

18 for purchase from an eligible entity; 

19 "(ii) that-

20 "(I) has prime, umque, or other 

21 productive soil; 

22 "(II) contains historical or ar-

23 chaeological resources; or 

24 ' ' (III) the protection of which vvill 

25 further a State or local policy con-
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sistent \\rith the purposes of the pro­

gram; and 

"(iii) that is-

" (I) cropland; 

"(II) rangeland; 

"(III) grassland or laud that con­

tains forbs, or shrublancl for which 

~p:aziug is the predominant use; 

"(IV) pastureland; or 

"(V) nonindustrial private forest 

land that contributes to the economic 

\riability of an offered parcel or serves 

as a buffer to protect such land from 

development; 

"(B) in the case of a wetland easement, a 

wetland or related area, including-
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"(i) farmed or converted wetland, to­

gether ,\rith the adjacent land that is func­

tionally dependent on that land if the Sec­

retary determines it-

" (I) is likely to be successfully 

restored in a cost effective manner; 

and 

"(II) ·will ma....,.nmze the wildlife 

benefits and wetland functions and 
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values as determined b~r the Secretary 

in consultation with the Secretary of 

the Interior at the local level; 

"(ii) cropland or grassland that was 

used for agricultural production prior to 

flooding from the natural overflo-w of a 

closed basin lake or pothole, as determined 

by the Secretary, together ("where prac­

ticable) with the adjacent laud that IS 

functionally dependent on the cropland or 

grassland; 

" (iii) farmed wetland and adjoining 

land that-

" (I) IS enrolled in the conserva­

tion reserve program; 

"(II) has the highest '~'etland 

functions and values; and 

"(III) is likely to return to pro­

duction after the land leaves the con­

servation reserve program; 

"(iv) riparian areas that link wetland 

that is protected by easements or some 

other device that achieves the same pur­

pose as an easeme.nt; or 
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1 "(v) other wetland of an OV\'l.lCr that 

2 would not othcrvirisc be eligible if the Scc-

3 retary determines that the inclusion of 

4 such wetland in such casement would sig-

5 nificantly add to the functional value of the 

6 easement; and 

7 " (C) in the case of both an agricultural 

8 land casement or vvetland easement, other land 

9 that is incidental ·to eligible land if the Sec-

1 0 retary determines that it is necessary for the ef-

11 ficicnt administration of the casements under 

12 this program. 

13 "( 4) PROORAM.- 'rhe term 'program' means 

14 the Agricultural Conservation Easement Program 

15 established by this subtitle. 

16 " ( 5) WETLAND EASEl\IENT .-The term 'wetland 

17 easement' means a reserved interest in eligible land 

18 that-

19 "(A) IS defined and delineated m a deed; 

20 and 

21 "(B) stipulatcs-

22 "(i) the rights, title, and interests m 

23 laud conveyed to the Secretary; and 

24 "(.ii) the rights, title, and interests in 

25 land that are reserved to the landmvner. 
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1 "SEC. 1265B. AGRICULTURAL LAND EASEMENTS. 

2 ''(a) AVAILARILITY 0!<, AHSIBTA:'\CE.-The Secretary 

3 shall facilitate and provide funding for-

4 '' ( 1) the purchase of agricultural land ease-

S mcnts and other interests iu eligible land; and 

6 "(2) technical assistance to proYide for the con-

7 scrvation of natural resources pursuant to an agri-

8 cultural land casement plan. 

9 "(b) COST-SHARE .A.SSISTAXCE.-

10 "(1) Ix GENERAh-The Secretary shall provide 

11 cost-share assistance to eligible entities for pur-

12 chasing agricultural laud easements to protect the 

13 agricultural use, including grazing, and related con-

14 servation values of eligible land. 

15 "(2) SCOPE OF ASSISTANCE AVAU ... ABI~E .-

16 "(A) :B""~I<:mEH..AIJ SILlliE.-Subject to sub-

17 paragraph (C), an agreement described in para-

18 graph ( 4) shall provide for a Federal share de-

19 termined by the Secretary of an amount not to 

20 exceed 50 percent of the fair market value of 

21 the agricultural land casement or other interest 

22 in land, as determined by the Secretary using-

23 "(i) the Uniform Standards of Profcs-

24 sional Appraisal Practices; 

25 "(ii) an area-wide market analysis or 

26 survey; or 
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1 "(iii) another industr~r approved meth-

2 od. 

3 "(B) ~ON-FEDERAl, SHARE.-

4 "(i) IN CH~XERAL.-Subject to sub-

5 paragraph (C), under the agreement, the 

6 eligible entity shall provide a share that is 

7 at least equivalent to that provided by the 

8 Secretary. 

9 "(ii) SOURCE OF COXTRIBrTIOX.-An 

10 eligible entity may include as part of its 

11 share a charitable donation or qualified 

12 conservation contribution (as defined by 

13 section 170(h) of the Internal Revenue 

14 Code of 19 8 6) from the private landmvner 

15 if the eligible entity contributes its own 

16 cash resources in an amount that is at 

17 least 50 percent of the amount contributed 

18 by the Secretary. 

19 "(C) WAIVEH ATTHORITY.-In the case of 

20 grassland of special environmental significance, 

21 as determined by the Secretary, the Secretary 

22 may provide up to 7 5 percent of the fair market 

23 value of the agricultural land easement. 

24 "(3) EVALUATIOX AND RANIGXG OF APPUC~\-

25 TIONS.-
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''(A) CHITEHL'\..-The Secretary shall es­

tablish evaluation and ranking criteria to maxi­

mize the benefit of Federal investment under 

the program. 

"(B) Cox SIDERATIONS.-In establishing 

the criteria, the Secretar~r shall emphasize sup­

port for-

"(i) protecting agricultural uses and 

related conservation values of the land; and 

"(ii) maximizing the protection of con­

tiguous acres devoted to agricultural usc. 

" (C) BIDDIKG DOWN .- If the Secretary 

determines that 2 or more applications for cost­

share assistance arc comparable in achieving 

the purpose of the program, the Secretary shall 

not assign a higher priority to any of those ap­

plications solely on the basis of lesser cost to 

the program. 

"(4) AGREEMEXTS WITH ELIGIBLE EXTI'riES.-

" (A) Ix GEI'\ERAI.;.-Thc Secretary shall 

enter into agreements with eligible entities to 

stipulate the terms and conditions under which 

the eligible entity is permitted to use cost-share 

assistance provided under this section. 
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"(B) l.JENGTII O:B"' AGH:BJE:\IE~TS.-An 

agreement shall be for a term that is-

" ( i) in the case of an eligible entity 

certified under the process described in 

paragraph (5), a minimum of 5 years; and 

"(ii) for all other eligible entities, at 

least 3, but not more than 5 years. 

" (C) MIKBIUM 'l'EH:\IS A:\D C'OXDITIOXS.­

An eligible entity shall be authorized to use its 

o~rr1 terms and conditions for agricultural land 

easements so long as the Secretary determines 

such terms and conditions-
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"(i) are consistent ·with the purposes 

of the program; 

"(ii) are permanent or for the max­

imum duration allowed under applicable 

State law; 

"(iii) permit effective enforcement of 

the conservation purposes of such ease­

ments, including appropriate restrictions 

depending on the purposes for \vhich the 

easement is acquired; 

"(iv) include a right of enforcement 

for the Secretary; 
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"(v) subject the land purchased to au 

agricultural land casement plan that-

" (I) describes the activities ·which 

promote the long-term viability of the 

land to meet the purposes for which 

the easement was acquired; 

" (II) requires the management of 

grassland according to a grassland 

management plan; and 

"(III) includes a conservation 

plan, where appropriate, and requires, 

at the option of the Secretary, the 

conversion of highly erodible cropland 

to less intensive uses; and 

"(vi) include a limit on the impervious 

surfaces to be allowed that is consistent 

with the agricultural activities to be con­

ducted. 

"(D) SrBsTrTrTrox oi<, QnALII<,IED 

PROJECTS.-.A.11 agreement shall allow, upon 

mutual agreement of the parties, substitution of 

qualified projects that are identified at the time 

of the proposed substitution. 
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"(E) EI<'I<,ECT <W ·vTOJ ... ~\.'l'IOl'J.-If a viola-

tion occurs of a term or condition of an agree­

ment under this subsection-

"(i) the agreement may be termi­

nated; and 

"(ii) the Secretary may require the el­

igible entity to refund all or part of an,v 

payments received by the entity under the 

program, '"rith interest on the payments as 

determined appropriate by the Secretary. 

"(5) CERTIFICA'l'IOX Ol<, EI...IGIBI ... E ENTITIES.­

"(A) CEI{TIFIC...\.TION PROCESS.-The Sec­

retary shall establish a process under ·which the 

Secretary may-

"(i) directly certifY eligible entities 

that meet established criteria; 

"(ii) enter into long-term agreements 

with certified eligible entities; and 

" (iii) accept proposals for cost-share 

assistance for the purchase of agricultural 

land casements throughout the duration of 

such agreements. 

"(B) CERTII<,ICATION CRITERIA.-ln order 

to be certified, an eligible entity shall dem­

onstrate to the Secretary that the entity "'rill 
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maintain, at a minimum, for the duration of the 

agrccmcnt-
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"(i) a plan for administering case­

ments that is consistent with the purpose 

of this subtitle; 

"(ii) the capacity and resources to 

monitor and enforce agricultural land case­

ments; and 

"(iii) policies and procedures to en­

sure-

"(I) the long-term integrity of 

agricultural land casements on eligible 

land; 

"(II) timely com plction of acqui­

sitions of casements; and 

"(III) timely and complete eval­

uation and reporting to the Secretary 

on the use of funds provided under 

the program. 

"(C) RE\"'IEW A~D REv"'ISIOK-

" ( i) REVIEW .-The Secretary shall 

conduct a review of eligible entities cer­

tified under subparagraph (A) every 3 

years to ensure that such entities arc 



212 

1 meeting the criteria established under sub-

2 paragraph (B) . 

3 "(ii) HEYOCATION.-If the Secretary 

4 finds that the certified entity no longer 

5 meets the criteria established under sub-

6 paragraph (B), the Secretary may-

7 "(I) allow the certified entity a 

8 specified period of time, at a min-

9 imum 180 days, in which to take such 

1 0 actions as may be necessary to meet 

11 the criteria; and 

12 "(II) revoke the certification of 

13 the entity, if after the specified period 

14 of time, the certified entity docs not 

15 meet such criteria. 

16 "(c) TECHNICAL AssiSTA..~CE.-Thc Secretary may 

17 provide technical assistance, if requested, to assist in-

18 " ( 1) compliance "\vith the terms and conditions 

19 of easements; and 

20 "(2) implementation of an agricultural land 

21 easement plan. 

22 "SEC. 1265C. WETLAND EASEMENTS. 

23 "(a) AVAILABIIJITY OJ:<' AsSISTANCE.-The Secretary 

24 shall provide assistance to owners of eligible land to re-

25 store, protect, and enhance "\Vetland through-
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1 " ( 1) easements and related wetland casement 

2 plans; and 

3 "(2) tcclmical assistance. 

4 " (b) EASEl\IE~'fS.-

5 "(1) METHOD OP EXROLLME?'\T.- rrhc Sec-

6 rctary shall enroll eligible land through the usc of-

7 "(A) 30-year casements; 

8 ''(B) permanent casements; 

9 "(C) casements for the ma.,"ilmum duration 

10 allowed under applicable State lmvs; or 

11 "(D) as au option for Indian tribes only, 

12 30-vcar contracts . .. 
13 "(2) l.Jil\HTATIOXS.-

14 "(A) l:i'\EI.JIGIBI.JE LAND .-The Secretary 

15 may not acquire casements on-

16 "(i) land established to trees under 

17 the conservation reserve program, except in 

18 cases where the Secretary determines it 

19 would further the purposes of the program; 

20 and 

21 "(ii) farmed wetland or converted wet-

22 land where the conversion was not com-

23 menced prior to December 23, 1985. 

24 "(B) CIIAXGES IN OWNEHSIIIP.-)Jo ease-

25 ment shall be created on land that has changed 

•S 3240 PCS 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

214 

mvnership during the preceding 24-month pe­

riod unless-

'' ( i) the ne\'\' ownership was acquired 

by \illill or succession as a result of the 

death of the previous ovvner; 

"(ii)(I) the ow11ership change occurred 

because of foreclosure on the land; and 

"(II) immediately before the fore­

closure, the O\:vner of the land exercises a 

right of redemption from the mortgage 

holder in accordance with State law; or 

"(iii) the Secretary determines that 

the land was acquired under circumstances 

that give adequate assurances that such 

land was not acquired for the purposes of 

placing it in the program. 

"(3) EVALDATIO::-J .AND RA..l\l"IUXG OF OFFERS.-

'' (A) CRITERIA.-The Secretary shall es­

tablish evaluation and ranking criteria to maxi­

mize the benefit of Federal investment under 

the program. 

' '(B) CONSIDERNriONS.- \Xlhen evaluating 

offers from landowners, the Secretary may con­

sider-
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"(i) the conservation benefits of ob­

taining an casement or 30-ycar contract, 

includ.ing the potential environmental bene­

fits if the land. was removed from agricul­

tural production; 

" ( ii) the cost-effectiveness of each 

easement or 30-ycar contract, so as to 

maxmuze the environmental benefits per 

dollar expended; 

"(iii) whether the landmvucr or an­

other person is offering to contribute fi­

nancially to the cost of the easement or 

30-ycar contract to leverage .B..,cderal funds; 

and 

"(iv) such other factors as the Sec­

retary determines are necessary to carry 

out the purposes of the program. 

"(C) PRIORITY.-The Secretary shall place 

priority on acquiring easements based on the 

value of the easement for protecting and en­

hancing habitat for migratory birds and other 

\vildlife. 

"( 4) AGREEME.:\T.-To be eligible to place eligi­

land into the program through a wetland case-
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1 mcnt, the owner of such land shall enter into au 

2 agreement with the Secretary to-

3 "(A) grant an casement on such land to 

4 the Secretar?; 

5 ''(B) authorize the implementation of a 

6 ·wetland easement plan; 

7 " (C) create and record au appropriate 

8 deed restriction in accordance with applicable 

9 State law to reflect the casement agreed to; 

10 " (D) provide a \vrittcn statement of cou-

11 sent to such casement signed by those holding 

12 a security interest in the land; 

13 "(E) comply with the terms and conditions 

14 of the easement and any related agreements; 

15 and 

16 " (F) permanently retire any existing crop-

17 land base and allotment history for the land on 

18 which the casement has been obtained. 

19 "(5) TERMS AND COKDITIONS OI<~ EASE:.VIEXT.-

20 "(A) I~ GEXERAL.- A wetland easement 

21 shall include terms and conditions that-

22 " (i) permit-

23 "(I) repairs, improvements, and 

24 inspections on the land that are nee-
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cssary to maintain existing public 

drainage systems; and 

"(II) owners to control public ac­

cess on the casement areas while idcn­

tif:ying access routes to be used for 

restoration activities and management 

and easement monitoring; 

"(ii) prohibit-

" (I) the alteration of wildlife 

habitat and other natural features of 

such land, unless specifically author­

ized by the Secretary; 

"(II) the spraying of such land 

·with chemicals or the mo-vving of such 

land, except where such spraying or 

mowing is authorized by the Secretary 

or 1s necessary-

"(aa) to comply \Yith I~ed­

eral or State noxious weed con­

trol laws; 

"(bb) to comply with a Fed­

eral or State emergency pest 

treatment program; or 

" ( cc) to meet habitat needs 

of specific 'vilcllifc species; 
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"(III) any activities to be carried 

out on the owner's or successor's land 

that is immediately adjacent to, and 

functionally related to, the land that 

is subject to the casement if such ac­

tivities ' :vill alter, degrade, or other­

wise diminish the functional value of 

the eligible land; and 

''(IV) the adoption of any other 

practice that would tend to defeat the 

purposes of the program, as deter­

mined by the Secretary; 

" (iii) provide for the efficient and ef­

fective establishment of wetland functions 

and values; and 

" (iv) include such additional provi­

sions as the Secretary determines arc de­

sirable to carry out the program or facili­

tate the practical administration thereof. 

"(B) VIOLATIOX.-On the violation of the 

terms or conditions of the easement, the ease­

ment shall remain in force and the Secretary 

may require the owner to refund all or part of 

any payments received by the mvner under the 
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program, together with interest thereon as de­

termined appropriate by the Secretary. 

"(C) COMPATIBIJE URES.-J..Jand subject to 

a -vvetland casement may be used for compatible 

economic uses, including such activities as 

hunting and fishing, managed timber harvest, 

or periodic haying or gra~~;ing, if such usc is spe­

cifically permitted by the ·wetland casement plan 

and is consistent ·with the long-term protection 

awl enhancement of the wetland resources for 

which the casement was established. 

"(D) R ESEHV .. \.TIOX ()}4' GHAZIXft 

RIGHTS.-Thc Secretary may include in the 

terms and conditions of an casement a provi­

sion under which the owner reserves grazing 

rights if-

•S 3240 PCS 

"(i) the Secretary determines that the 

reservation and use of the grazing rights­

" (I) is compatible with the land 

subject to the casement; 

"(II) is consistent with the his­

torical natural uses of the land and 

long-term protection and enhancement 

goals for ·which the easement -vvas es­

tablished; and 
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"(III) complies with the wetland 

casement plan; and 

"(ii) the agTccmcnt provides for a 

commensurate reduction in the easement 

payment to account for the grazing value, 

as determined by the Secretary. 

"(E) APPLICATIO:.'\.-rrhc relevant provi­

sions of this paragraph shall also apply to a ~~ 0-

ycar contract. 

" ( 6) CO~IPEXSATION .-
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"(A) DETElOHNATION.-

"(i) Ix GEXEI{iUJ.-Thc Secretary 

shall pay as compensation for a permanent 

casement acquired an amount necessary to 

encourage enrollment in the program based 

on the lowest of-

" (I) the fair market value of the 

land, as determined by the Secretary, 

using the U uiform Standards of Pro­

fessional Appraisal Practices or an 

arca-vvidc market analysis or survey; 

"(II) the amount corresponding 

to a geographical cap, as determined 

by the Secretary in regulations; or 
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"(Ill) the offer made b~r the 

landowner. 

"(ii) OTHER-Compensation for a 

30-year contract or 30-ycar casement shall 

be not less than 50 percent, but not more 

than 75 percent, of the compensation that 

would be paid for a permanent casement. 

"(B) FORM O:B~ PAY:\IEKT.- Compensatiou 

shall be provided by the Secretary in the form 

of a cash pa:yment, in an amount determined 

under subparagraph (A). 
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"(C) PAY:\IENT SCHED"CLE.-

"(i) EASE:.VIEXTS VAL1'ED AT r~ESS 

TIIA~ $50o,ooo.-For easements valued at 

$500,000 or less, the Secretary may pro­

vide easement payments in not more than 

10 annual payments. 

"(ii) EASElVIENTS VAJ~UED AT :\:TORE 

TIIA...'\ $500,ooo.-I-i'or casements valued at 

more than $500,000, the Secretary may 

provide easement payments in at least 5, 

but not more than 10 annual payments, 

except that, if the Secretary determines it 

would further the purposes of the program, 
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1 the Secretary may make a lump sum pa?-

2 ment for such an casement. 

3 "(c) EASEMEXT RESTORATIOX.-

4 "(1) l!\ GENI<JRAh-The Secretary shall provide 

5 financial assistance to carry out the establishment of 

6 conservation measures and practices and protect 

7 Vi'etland functions and values, including necessary 

8 maintenance activities, as set forth in a wetland 

9 casement plan. 

10 "(2) PAYl\IEKTS.-Thc Secretary shall-

11 "(A) in the case of a permanent casement, 

12 pay an amount that is not less than 7 5 percent, 

13 but not more than 100 percent, of the eligible 

14 costs; and 

15 "(B) in the case of a 30-year contract or 

16 30-year easement, pay an amount that is not 

17 less than 50 percent, but not more than 75 per-

18 cent, of the eligible costs. 

19 " (d) TECHNICAIJ AsSIS'l'A:t\CE.-

20 " ( 1) IN GENERAL.-The Secretary shall assist 

21 ovvuers in complying v.r:ith the terms and conditions 

22 of casements and 30-year contracts. 

23 "(2) COXTRAC'rS OR AGI-mE:.'I'IENTS.-'"fllC Scc-

24 retary may enter into 1 or more contracts v.i.th pri-

25 vate entities or agreements \'\r:ith a State, non-govern-
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1 mental organization, or Indian tribe to carry out 

2 necessary restoration, enhancement or maintenance 

3 of an easement if the Secretary determines that the 

4 contract or agreement \\rill advance the purposes of 

5 the program. 

6 "(e) \VETLA~D E::-\IIA::-\CE:\IB~T OPTION.-The Sec-

7 retary may enter into 1 or more agreements with a State 

8 (including a political subdivision or agency of a State) , 

9 nongovernmental organization, or Indian tribe to carry out 

10 a special wetland enhancement option that the Secretary 

11 determines -vvould advance the purposes of the program. 

12 "(f) A.Dl\HNIBTR.ATIOl\.-

13 "(1) \VE'rl;AJ\"D EASEl\mNT PLAN.-The Sec-

14 retary shall develop a wetland easement plan for eli-

IS gible land subject to a wetland easement, which \\rill 

16 include the practices and acti,rities necessary to re-

17 store, protect, enhance, and maintain the enrolled 

18 land. 

19 "(2) DEI.1EGATIO~ OF EASEMEJ\"T ADl\HNISTRA-

20 TION.-

21 "(A) IN GENERAh-The Secretary may 

22 

23 

24 

25 

delegate any of the easement management, 

monitoring, and enforcement responsibilities of 

the Secretary to other Federal or State agencies 

that have the appropriate authority, expertise 
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and resources necessary to carry out such dele­

gated responsibilities or to other conservation 

organizations if the Secretary determines the 

organization has similar expertise and re­

sources. 

"(B) I.JL\IITATIO.K.-The Secretary shall 

not delegate any of the monitoring or enforce­

ment responsibilities under the program to con­

servation organizations. 

"(3 ) PAYl\1}<jl'\T8.-

"(A) 'riML'\G OF PAYMEXTS.-Thc Sec­

retary shall provide payment for obligations in­

curred by the Secretary under this scction­

"(i) with respect to any casement res­

toration obligation as soon as possible after 

the obligation is incurred; and 

" (ii) ·with respect to any annual case­

ment payment obligation incurred by the 

Secretary as soon as possible after October 

1 of each calendar year. 

"(B) PA'il\IENTS TO OTHERS.-lf an owner 

who is entitled to a payment dies, becomes in­

competent, is othenvisc unable to receive such 

payment, or is succeeded by another person or 

entity who renders or completes the required 
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performance, the Secretary shall make such 

payment, in accordance with regulations pre­

scribed by the Secretary and without regard to 

any other provision of law, in such manner as 

the Secretary determines is fair and reasonable 

in light of all of the circumstances. 

7 "SEC. 1265D. ADMINISTRATION. 

8 "(a) INELIGIBLE l.1AXD.-The Secretary may not ac-

9 quire an easement under the program on-

10 "(1) land owned by an agency of the United 

11 States, other than land held in trust for Indian 

12 tribes; 

13 "(2) land ow11ed in fee title by a State, includ-

14 ing an agency or a subdivision of a State, or a unit 

15 of local government; 

16 " ( 3) land subject to an easement or deed re-

17 striction which, as determined by the Secretary, pro-

18 vides similar protection as would be provided by en-

19 rollment in the program; and 

20 "( 4) land where the purposes of the program 

21 would be undermined due to on-site or off-site concli-

22 tions, such as risk of hazardous substances, pro-

23 posed or existing rights of way, infrastructure devel-

24 opment, or adjacent land uses. 
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1 "(b) PRIOHI'l'Y.-In evaluating applications under the 

2 program, the Secretary may give priority to land that is 

3 currently enrolled in the conservation reserve program in 

4 a contract that is set to expire ·within 1 year and-

5 "(1) in the case of an agricultural land casc-

6 ment, is grassland that would benefit from protcc-

7 tion under a long-term casement; and 

8 "(2) in the case of a 'vetlaucl casement, IS a 

9 wetland or related area with the highest functions 

10 and values and is likely to return to production after 

11 the land leaves the conservation reserve program. 

12 "(c) SUBOHDIXATIOX, EXCII.ANGE, MODII<'IC~\TION, 

13 AND TERl\IH\ATION.-

14 " ( 1) Ix GE~ERAh-The Secretary may subor-

15 dinatc, exchange, terminate, or modify any interest 

16 in land, or portion of such interest, administered by 

17 the Secretary, either directly or on behalf of the 

18 Commodity Credit Corporation under the program 

19 when the Secretary determines that-

20 "(A) it is in the J.j1ederal Government's in-

21 tercst to subordinate, exchange, modify or tcr-

22 minate the interest in land; 

23 "(B) the subordination, exchange, modi-

24 fication, or termination action-
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1 "(i) will address a compelling public 

2 need for ·which there is no practicable al-

3 tcrnativc, or 

4 "(ii) such action 'vill further the prac-

5 tical administration of the program; and 

6 "(C) the subordination, exchange, modi-

7 fication, or termination action will result in 

8 comparable conservation value and equivalent 

9 or greater economic value to the United States. 

10 "(2) CoNSUL'l'ATIO~.-The Secretary shall 

11 work with the current ovvucr, and eligible entity if 

12 applicable, to address any subordination, exchange, 

13 termination, or modification of the interest, or por-

14 tion of such interest in land. 

15 "(3) ~O'l'ICE.-At least 90 days before taking 

16 any termination action described in paragraph ( 1), 

17 the Secretary shall provide ·written notice of such ac-

18 tion to the Committee on Agriculture of the House 

19 of Representatives and the Committee on Agri-

20 culture, Nutrition, and Forestry of the Senate. 

21 "(d) LA::\D EXROLLED IK OTHER PROGRAMS.-

22 "(1) COXSERVATIOX RESERVE PROGH.AM.-Thc 

23 Secretary may terminate or modify an existing con-

24 tract entered into under section 1231(a) if eligible 
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1 land that is subject to such contract is transferred 

2 into the program. 

3 "(2) 0THER.-l.;and enrolled in the wetlands 

4 reserve program, grassland reserve program, or 

5 farmland protection program shall be considered cn-

6 rolled in this program. 

7 "(c) ... :\JJJJOCATIO~ OF J1.,rxns J:i"'OR AcnncriilTRAL 

8 I...~A::\'"D EASElVIENTS.-Of the funds made available under 

9 section 1241 to carry out the program for a fiscal year, 

10 the Secretary shall, to the eA'tent practicable, usc no less 

11 than 40 percent for agricultural land casements." . 

12 (b) Co:vrPIJL-\NCE WITH CERT~Ul\' HEQUIREME;\'TB.-

13 Before an eligible entity or owner of eligible land may rc-

14 ceivc assistance under subtitle H of title XII of the Food 

15 Security Act of 1985, the eligible entity or person shall 

16 agree, during the crop year for ,~lhich the assistance is pro-

17 vided and in exchange for the assistance-

IS (1) to comply -vvith applicable conservation re-

19 quirements under subtitle B of title XII of that Act 

20 (16 U.S.C. 3811 et seq.); and 

21 (2) to comply with applicable wetland protection 

22 requirements under subtitle C of title XII of that 

23 Act (16 U.S.C. 3821 et seq.). 

24 (c) CROSS RJ<:;PEREKCE.-Section 1244 of the Food 

25 Security Act of 1985 (16 U.S.C. 3844) is amended-
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1 ( 1) in subsection (c)-

2 (A) in paragraph (1)-

3 (i) by inserting "and" at the end of 

4 subparagraph (A); 

5 (ii) by striking "and" at the end of 

6 subparagraph (B); and 

7 (iii) by striking subparagraph (C); 

8 (B) by redesignating paragraph (2) as 

9 paragraph ( 3); and 

10 (C) by inserting after paragraph (1) the 

11 following: 

12 "(2) the Agricultural Conservation Easement 

13 Program established under subtitle H; and''; and 

14 (2) in subsection (f)-

15 (A) in paragraph (1)-

16 (i) in subparagraph (A), by striking 

17 "programs administered under subchapters 

18 B and C of chapter 1 of subtitle D" and 

19 inserting "conservation reserve program 

20 established under subchapter B of chapter 

21 1 of subtitle D and the Agricultural Con-

22 scrvation Easement Program under sub-

23 title H using \vctland casements under scc-

24 tion 1265C"; and 
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1 (ii) in subparagTaph (B), b~r striking 

2 "subchapter C of chapter 1 of subtitle D" 

3 and inserting ''the Agricultural Conscrva-

4 tion Easement Program under subtitle H 

5 using wetland casements under section 

6 1265C"; and 

7 (B) in paragTaph ( 4), by striking "sub-

8 chapter C" and inserting "subchapter B". 

9 (d) EFFECTIVE DATE.- The amendments made by 

10 this section shall take effect on October 1, 2012. 

11 Subtitle E-Regional Conservation 
12 Partnership Program 
13 SEC. 2401. REGIONAL CONSERVATION PARTNERSHIP PRO-

14 GRAM. 

15 (a) lx GENERAL.-Titlc XII of the l~ood Security 

16 Act of 1985 is amended by inserting after subtitle H (as 

17 added by section 2301) the following: 

18 "Subtitle !-Regional Conservation 
19 Partnership Program 
20 "SEC. 1271. ESTABLISHMENT AND PURPOSES. 

21 "(a) EST.ABLISHJ\1ENT.-The Secretary shall cstab-

22 lish a Regional Conservation Partnership Program to im-

23 plement eligible activities through-

24 "(1) partnership agreements with eligible part-

25 ners; and 
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1 "(2) contracts with producers. 

2 ''(b) PeRPOSES.-The purposes of the program 

3 are-

4 ''(1) to combine the purposes and coordinate 

5 the functions of-

6 ''(A) the agricultural water enhancement 

7 program established under section 12401; 

8 ''(B) the Chesapeake Bay watershed pro-

9 gram established under section 1240Q; 

10 ''(C) the cooperative conservation partner-

11 ship initiative established under section 1243; 

12 and 

13 ''(D) the Great Lakes basin program for 

14 soil erosion and sediment control established 

15 under section 1240P;. 

16 ''(2) to further the conservation, restoration, 

17 and sustainable use of soil, water, wildlife, and re-

18 lated natural resources on a regional or watershed 

19 scale; and 

20 " ( 3) to encourage partners to cooperate with 

21 producers in-

22 ''(A) meeting or avoiding the need for na-

23 tional, State, and local natural resource regu-

24 latory requirements related to production; and 
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1 ''(B) implementing projects that will result 

2 m the installation and maintenance of eligible 

3 activities that affect multiple agricultural or 

4 nonindustrial private forest operations on a 

5 local, regional, State, or multi-State basis. 

6 "SEC. 1271A. DEFINITIONS. 

7 ''In this subtitle: 

8 '' (1) COVEHED PHOGRAl\18.-The term 'covered 

9 programs' means-

1 0 "(A) the agricultural conservation ease-

11 ment program; 

12 "(B) the environmental quality incentives 

13 program; and 

14 "(C) the conservation stewardship pro-

15 gram. 

16 "(2) ELIGIBLE ACTIVITY.-The term 'eligible 

17 activity' means any of the following conservation ac-

18 tivities when delivered through a covered program: 

19 "(A) \Vater quality restoration or enhance-

20 ment projects, including nutrient management 

21 and sediment reduction. 

22 "(B) \\Tater quantity conservation, restora-

23 tion, or enhancement projects relating to sur-

24 face water and groundwater resources, .includ-

25 mg-
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1 "(i) the conversion of irrigated crop-

2 land to the production of less water-inten-

3 sive agricultural commodities or dryland 

4 farming·; all(l 

5 " ( ii) irrigation system improvement 

6 and irrigation efficiency enhancement. 

7 "(C) Drought mitigation. 

8 "(D) 1-i'lood prevention. 

9 "(E) \Vater retention. 

10 " (F) Habitat conservation, restoration, 

11 and enhancement. 

12 "(G) Erosion control. 

13 "(H) Other related activities that the Sec-

14 retary determines will help achieve conservation 

15 benefits. 

16 "(3) ELIGIBLE PART::\ER.-The term 'eligible 

17 partner' means any of the follmving: 

18 "(A) An agricultural or silvicultural pro-

19 ducer association or other group of producers. 

20 "(B) A State or unit of local government. 

21 "(C) An Indian tribe. 

22 "(D) A farmer cooperative. 

23 "(E) An institution of higher education. 

24 "(F) An organization vvith an established 

25 history of working cooperatively vvith producers 
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1 on agricultural land, as determined by the Sec-

2 retary, to address-

3 "(i) local conservation priorities re-

4 lated to agricultural production, ·wildlife 

5 habitat development, and nonindustrial pri-

6 vate forest land management; or 

7 "(ii) critical watershed-scale soil ero-

8 sion, water quality, sediment reduction, or 

9 other natural resource concerns. 

10 " ( 4) PAH.TNERSIIIP AGRI<JEl\UJ:-\T .- The term 

11 'partnership agreement' means an agreement be-

12 tween the Secretary and an eligible partner. 

13 "(5) PROGRAM.-The term 'prograin' means 

14 the Regional Conservation Partnership Program es-

15 tablished by this subtitle. 

16 "SEC.1271B. REGIONAL CONSERVATION PARTNERSHIPS. 

17 "(a) PARTNERSHIP AGREE~IENTS AUTIIORIZED.-

18 The Secretary may enter into a partnership agreement 

19 with au eligible partner to implement a project that v.rill 

20 assist producers V\rith installing and maintaining an eligi-

21 ble activity. 

22 "(b) l.;E::-.JGTII.-A partnership agreement shall be for 

23 a period not to exceed 5 years, except that the Secretary 

24 may extend the agreement 1 time for up to 12 months 
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1 ·when an extension is necessary to meet the objectives of 

2 the program. 

3 "(c) DUTIES OF PARTXERS.-

4 " (1) Ix GI<JXER.Ah-Under a partnership agree-

S ment, the eligible partner shall-

6 "(.1.'\..) define the scope of a project, includ-

7 mg-

8 "(i) the eligible activities to be imple-

9 mcnted; 

10 "(ii) the potential agricultural or non-

11 industrial private forest operations af-

12 fected; 

13 "(iii) the local, State, multi-State or 

14 other geographic area covered; and 

15 "(iv) the planning, outreach, imple-

16 mentation and assessment to be conducted; 

17 '' (B) conduct outreach and education to 

18 producers for potential participation in the 

19 project; . 

20 " (C) at the request of a producer, act on 

21 behalf of a producer participating in the project 

22 in applying for assistance under section 1271C; 

23 ''(D) leverage financial or technical assist-

24 ance provided by the Secretary ·with additional 

25 funds to help achieve the project objectives; 
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1 "(E) conduct an assessment of the 

2 project's effects; and 

3 "(P) at the conclusion of the project, re-

4 port to the Secretary on its results and funds 

5 leveraged. 

6 "(2) CoNTRIBL'TIOX.-A partner shall provide 

7 a sig11ificant portion of the overall costs of the scope 

8 of the project as determined by the Secretary. 

9 "(d) APPI .. ICATIOXS.-

10 "(1) COMPBTITJV~j PROCESS.-The Secretary 

11 shall conduct a competitive process to select applica-

12 tions for partnership agreements and may assess 

13 and rank applications 'vith similar conservation pur-

14 poses as a group. 

15 "(2) CRITERIA TTSED.-ln carry.mg out the 

16 process described in paragraph (1), the Secretary 

17 shall make public the criteria used in evaluating ap-

18 plications. 

19 "(3) CONTEXT.-An application to the Sec-

20 retary shall include a description of-

21 "(A) the scope of the project as described 

22 in subsection (c)( 1) (A); 

23 "(B) the plan for monitoring, evaluating, 

24 and reporting on progress made towards achiev-

25 ing the project's objectives; 
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1 "(C) the program resources requested for 

2 the project, including the covered programs to 

3 be used and estimated funding needed from the 

4 Secretary; 

5 ''(D) the partners collaborating to achieve 

6 project objectives, including their roles, respon-

7 sibilities, capabilities, and financial contribu-

8 tion; and 

9 "(E) any other elements the Secretary con-

1 0 siders necessary to adequately evaluate and 

11 competitively select applications for funding 

12 under the program. 

13 "( 4) PIUORITY TO CERTAIN APPI~ICATIO;\S.-

14 The Secretary may give a higher priority to applica-

15 tions that-

16 "(A) have a high percentage of producers 

17 in the area to be covered by the agreement; 

18 "(B) assist producers in meeting or avoid-

19 ing the need for a natural resource regulatory 

20 requirement; 

21 "(C) significantly leverage non-Federal fi-

22 nancial and technical resources and coordinate 

23 with other local, State, regional, or national ef-

24 forts; 
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"(D) deliver high percentages of applied 

conservation to address conservation priorities 

or local, State, regi.onal, or national conserva­

tion initiatives; 

"(E) provide innovation in conservation 

methods and delivery, including outcome-based 

performance measures and methods; or 

"(P) meet other factors that arc important 

for achieving the purposes of the progTam, as 

10 determined by the Secretary. 

11 "SEC. 1271C. ASSISTANCE TO PRODUCERS. 

12 "(a) Ix GENERAh-The Secretary shall enter into 

13 contracts to provide financial and technical assistance 

14 to-

15 "(1) producers participating in a project ·with 

16 an eligible partner as described in section 1271B; or 

17 "(2) producers that fit ·within the scope of a 

18 project described in section 1271B or a critical con-

19 servation area designated pursuant to section 

20 1271F, but who are seeking to implement an eligible 

21 activity independent of a partner. 

22 "(b) TERMS ~'\D COKDITIO:.\'"S.-

23 "(1) CONSISTENCY \VITH PROGR£VI RCLES.-

24 Except as provided in paragraph (2), the Secretary 

25 shall ensure that the terms and conditions of a con-
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1 tract under this section arc consistent with the ap-

2 plicablc rules of the covered programs to be used as 

3 part of the project, as described in the application 

4 under section 1271B(d)(3)(C). 

5 "(2) ADJUST:\IENTS.-Exccpt for statutory pro-

6 gram requirements governing appeals, paymcnt·limi-

7 tations, aud conservation compliance, the Secretary 

8 may adjust the discretionary program rules of a cov-

9 ered program-

! 0 "(A) to provide a simplified application 

11 and evaluation process; and 

12 "(B) to better ref1cct umquc local cir-

13 cumstanccs and purposes if the Secretary dctcr-

14 mmcs such adjustments arc necessary to 

15 achieve the purposes of the program. 

16 "(3) AI~TERNATIVE l<,U~DIXG ARRA..'\'GE-

17 MENTS.-

18 "(A) IK GENEHAL.-For the purposes of 

19 providing assistance for land described in sub-

20 section (a) and section 1271F, the Secretary 

21 may enter into alternative funding arrangc-

22 ments vvith a multistatc water resource agency 

23 or authority if-

24 "(i) the Secretary determines that the 

25 goals and objectives of the program virill be 
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1 met b~r the alternative funding arrauge-

2 ments; 

3 "(ii) the agency or authority certifies 

4 that the limitations established under this 

5 section on agreements with individual pro-

6 ducers v1rill not be exceeded; and 

7 "(iii) all participating producers meet 

8 applicable payment cligi.bility provisions. 

9 "(B) Co;mrTIO:\TS.-As a condition on rc-

1 0 ceipt of funding under subparagraph (A), the 

11 multistate water resource agency or authority 

12 shall agrec-

13 "(i) to submit an annual independent 

14 audit to ·the Secretary that describes the 

15 usc of funds under this paragraph; 

16 "(ii) to provide any data necessary for 

17 the Secretary to issue a report on the use 

18 of funds under this paragraph; and 

19 "(iii) not to use any funds for admin-

20 istration or contracting with another cnti-

21 ty. 

22 "(C) l.JIMITATION.-The Secretary may 

23 enter into not more than 10 alternative funding 

24 arrangements under this paragraph. 

25 "(c) PAYME~TS.-
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1 "(1) Ix OE:-\}<jRAh- ln accordance ·with statu-

2 tory requirements of the covered programs involved, 

3 the Secretary may make payments to a producer in 

4 an amount determined by the Secretary to be nec-

5 essary to achieve the purposes of the program. 

6 "(2) PAY:\IE~TS TO PRODUCEl{S IX STNrES 

7 \\1TH WATER QL\.~'l'ITY COXCli:mxs.- The Secretary 

8 may provide payments to producers participating in 

9 a project that addresses ,~later quantity concerns for 

10 a period of 5 years in an amount sufficient to en-

11 courage converswu from irrigated farming to 

12 dryland farming. 

13 "(3) WAIVER A1TTIIORITY.- To assist in the im-

14 plementation of the program, the Secretary may 

15 waive the applicability of the limitation in section 

16 1001D(b)(2) of this Act for participating producers 

17 if the Secretary determines that the waiver is nec-

18 essary to fulfill the objectives of the program. 

19 "SEC. 1271D. FUNDING. 

20 "(a) AVAII.J.ABILITY o:B~ Fuxns.-The Secretary shall 

21 usc $100,000,000 of the funds of the Commodity Credit 

22 Corporation for each of fiscal years 2013 through 2017 

23 to carry out the program established under this subtitle. 
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1 "(b) DlTR\.TIO:-\ OF AY1UhilliLITY.-Funds made 

2 available under subsection (a) shall remain available until 

3 expended. 

4 "(c) ADDITIO:-\AL 1-iln::\'"DI::-\G AXD ACRI<JS.-

5 "(1) I:-\ GE~ERAL.-In addition to the funds 

6 made available under subsection (a) , the Secretary 

7 shall reserve 6 percent of the funds and acres made 

8 available for a covered program for each of fiscal 

9 years 2013 through 2017 in order to ensure addi-

1 0 tional resources are available to carry out this pro-

11 gTam. 

12 "(2) U::\'"l:BED :B,U:-\DB A:-\D .ACREB.-Auy funds 

13 or acres reserved under paragraph (1) for a fiscal 

14 year from a covered progTam that arc not obligated 

15 under this program by April 1 of that fiscal year 

16 shall be returned for use under the covered program. 

17 "(d) Ar.JLOCATIOX .OF Fu~DIXG.-Of the funds and 

18 acres made available for the progTam under subsections 

19 (a) and (c), the Secretary shall alloeate-

20 "(1) 25 percent of the funds and acres to 

21 projects based on a State competitive process admin-

22 istered by the State conservationist, with the advice 

23 of the State technical committee; 
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1 "(2) 50 percent of the funds and acres to 

2 projects based on a national competitive process to 

3 be established by the Secretary; and 

4 "(3) 25 percent of the funds and acres to 

5 projects for the critical conservation areas des-

6 ignated in section 12711~ . 

7 "(c) I.JLVIITA'l'IOX ox AJ):\II~ISTIUTIVE EXPEXSES.-

8 None of the funds made available under the program may 

9 be used to pay for the administrative expenses of partners. 

10 "SEC. 1271E. ADMINISTRATION. 

11 "(a) DrscLosrRE.-In addition to the criteria used 

12 m evaluating applications as described in section 

13 1271B(d)(2), the Secretary shall make publicly available 

14 information on projects selected through the competitive 

15 process described in section 1271B(d)(l). 

16 "(b) REPORTING.-Not later than December 31, 

17 2013, and for every 2 years thereafter, the Secretary shall 

18 submit to the Committee on Agriculture of the House of 

19 Representatives and the Committee on Agriculture, Nutri-

20 tion, and Forestry of the Senate a report on the status 

21 of projects funded under the program, including-

22 '' ( 1) the number and types of partners and pro-

23 ducers participating in the partnership agreements 

24 selected; 
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I "(2) the number of producers recervmg assist-

2 ancc; 

3 " (3) total funding committed to projects, m-

4 eluding ~'cdcral and non-Federal resources; and 

5 " ( 4) a description of hmv the funds under sec-

6 tion 1271C(b)(3) are being administered, includ-

7 

8 

9 

10 

11 

12 

13 

mg-

"(A) any oversight mechanisms that the 

Secretary has implemented; 

"(B) the process through which the Sec­

retary is resolving appeals by program partici­

pants; and 

" (C) the means by which the Secretary is 

14 · tracking adherence to any applicable provisions 

15 for payment eligibility. 

16 "SEC. 1271F. CRITICAL CONSERVATION AREAS. 

17 "(a) I~ GENER.Ah-When administering the funding 

18 described in section 1271D(d)(3), the Secretary shall se-

19 lect applications for partnership agreements and producer 

20 contracts within designated critical conservation areas. 

21 "(b) CRITICAIJ COXSERVATIO~ AREA DESIGXA-

22 TIOXS.-In designating geographical areas as critical con-

23 servation areas under this section, the Secretary may give 

24 priority to not more than 8 areas based on the degree to 

25 which an area-
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1 "(1) includes multiple States \Vith significant 

2 agricultural production; 

3 "(2) is coYered by an existing regional, State, 

4 binational, or multistate agreement or plan that has 

5 established objectives, goals and work plans and is 

6 adopted by a l~ederal, State, or regional authority; 

7 "(3) has \Yater quality concerns, including con-

8 cen1s for reducing erosion, promoting sediment con-

9 trol, and addressing nutrient management activities 

10 affecting large bodies of water of regional, national, 

11 or international significance; 

12 "( 4) has water quantity concerns, including-

13 "(A) concerns for groundwater, surface 

14 water, aquifer, or other water sources; or 

15 "(B) a need to promote water retention 

16 and flood prevention; or 

17 "(5) will be subject to regulatory :requirements 

18 that could reduce the economic scope of agricultural 

19 operations -vvithin the area. 

20 "(c) AD::\II~ISTRATION.-

21 "(1) IN GE1\ERAI.J.-Except as provided in pa:ra-

22 graph (2), the Secretary shall administer any part-

23 ne:rship agreement or producer contract under this 

24 section in a manner that is consistent with the terms 

25 of the program. 
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1 "(2) ll:BJI~ATIOXSIIIP TO EA.'lSTIXG AC'rT\1'1'1.-

2 The Secretary shall, to the maximum extent prac-

3 ticable, ensure that eligible activities carried out in 

4 critical conservation areas designated under this sec-

5 tion complement and arc consistent -vvith other Pcd-

6 eral and State programs and water quality and 

7 quantity strategies.". 

8 (b) EFFECTIVE DATE.-Thc amendment made by 

9 this section shall take effect on October 1, 2012. 

10 Subtitle F-Other Conservation 
11 Programs 
12 SEC. 2501. CONSERVATION OF PRIVATE GRAZING LAND. 

13 Section 1240M(e) of the Food Security Act of 1985 

14 (16 U.S.C. 3839bb(e)) is amended inserting "and 

15 $30,000,000 for each of fiscal years 2013 through 2017" 

16 before the period at the end. 

17 SEC. 2502. GRASSROOTS SOURCE WATER PROTECTION 

18 PROGRAM. 

19 Section 12400(b) of the Ji.,ood Security Act of 1985 

20 (16 U.S.C. 3839bb-2(b)) is amended by inserting "and 

21 $15,000,000 for each of fiscal years 2013 through 2017" 

22 before the period at the end. 
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1 SEC. 2503. VOLUNTARY PUBLIC ACCESS AND HABITAT IN-

2 CENTIVE PROGRAM. 

3 (a) l-i1rXDI~G.-Section 1240R(f) of the Pood Secu-

4 rity Act of 1985 (16 U.S.C. 3839bb- 5(f)) is amended by 

5 inserting "and $40,000,000 for the period of fiscal years 

6 2013 through 2017" before the period at the end. 

7 (b) HEPOHT OK PROORA:\I EI<~J;~ECTIVENESS .-~ ot 

8 later than 2 years after the date of enactment of this Act, 

9 the Secretary of Agriculture shall submit to the Com-

10 mittee on Agriculture of the House of Hepresentativcs and 

11 the Committee on Agriculture, :.Jutrition, and Forestry of 

12 the Senate a report evaluating the effectiveness of the vol-

13 untary public access and habitat incentive program estab-

14 lished by section 1240R of the Food Security Act of 1985 

15 (16 U.S.C. 3839bb-5), including·-

16 (1) identifYing cooperating agencies; 

17 (2) identifYing the number of land holdings and 

18 total acres enrolled by State; 

19 (3) evaluating the extent of improved access on 

20 eligible land, improved v.rildlife habitat, and related 

21 economic benefits; and 

22 ( 4) any other relevant information and data re-

23 lating to the progTam that would be helpful to such 

24 Committees. 

25 (c) EFFECTIVE DATE.-Thc amendment made by 

26 this section shall take effect on October 1, 2012. 
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1 SEC. 2504. AGRICULTURE CONSERVATION EXPERIENCED 

2 SERVICES PROGRAM. 

3 (a) Fr~l)ING.-Section 1252 of the Food Security 

4 Act of 1985 (16 U.S.C. 3851) is amended by striking sub­

S section (c) and inserting the folluwing: 

6 "(c) J-i"'T.;~DING.-

7 (((1) IN OENERA!J.-The Secretary may carry 

8 out the ACES program using funds made available 

9 to carry out each program under this title. 

10 (((2) EXCLUSIO~.-Punds made available to 

11 carry out the conservation reserve program may not 

12 be used to carry out the ACES program.". 

13 (b) EI<~PECTIYE DATE.-The amendment made by 

14 this section shall take effect on October 1, 2012. 

15 SEC. 2505. SMALL WATERSHED REHABILITATION PRO-

16 GRAM. 

17 Section 14(h)(2)(E) of the Watershed Protection and 

18 Flood Prevention Act (16 U.S.C. 1012(h)(2)(E)) IS 

19 amended by striking ((2012" and inserting ((2017" . 

20 SEC. 2506. TERMINAL LAKES ASSISTANCE. 

21 Section 2507 of the Food, Security, and Rural Invest-

22 ment Act of 2002 (43 U.S.C. 2211 note; Public l.;aw 107-

23 171) is amended to read as follows: 

24 "SEC. 2507. TERMINAL LAKES ASSISTANCE. 

25 (((a) DEPINITIO~S.-ln this section: 
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1 "(1) EI.JH:HBI.JE LAKD.-Thc term 'eligible land' 

2 means privately owned ag-ricultural land (including 

3 land in which a State has a property interest as a 

4 result of state '~'atcr law)-

5 "(A) that a landowner voluntarily ag-rees to 

6 sell to a State; and 

7 "(B) which-

8 "(i)(I) is ineligible for enrollment as a 

9 wetland casement established under the 

10 Agricultural Conservation Easement Pro-

11 gram under subtitle H of the J.{'ood Secu-

12 rity Act of 1985; 

13 "(II) is f1ooded to-

14 "(aa) an average depth of at 

15 least 6.5 feet; or 

16 "(bb) a level below ·which the 

17 State determines the management of 

18 the water level is beyond the control 

19 of the State or landowner; or 

20 "(III) is inaccessible for agricultural 

21 use due to the flooding of adjoining prop-

22 erty (such as islands of agricultural land 

23 created by f1ooding); 
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1 "(ii) is located Virithin a vvatcrshcd 

2 v\rith water rights available for lease or 

3 purchase; and 

4 "(iii) has been used during at least 5 

5 of the immediately preceding 30 years-

6 "(1) to produce crops or hay; or 

7 " (II) as livestock pasture or 

8 grazmg. 

9 "(2) PROGfuL'VI.- The term 'program' means 

10 the voluntary land purchase progTam established 

11 under this section. 

12 "(3) TEHl\HN .. \.L LAKE.-The term 'terminal 

13 lake' means a lake and its associated riparian and 

14 watershed resources that is-

15 ''(A) considered flooded because there is no 

16 natural outlet for water accumulating in the 

17 lake or the associated riparian area such that 

18 the watershed and surrounding land is consist-

19 cntly flooded; or 

20 ''(B) considered terminal because it has no 

21 natural outlet and is at risk due to a history of 

22 consistent Federal assistance to address critical 

23 resource conditions, including insufficient water 

24 available to meet the needs of the lake, general 

25 uses, and water rights. 
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1 "(b) A.SSISTA~CE.-The Sccretarv shall-

2 " ( 1) provide grants under subsection (c) for the 

3 purchase of eligible land impacted by a terminal lake 

4 described in subsection (a)(3)(A); and 

5 "(2) provide funds to the Secretary of the Intc-

6 rior pursuant to subsection (e)(2) with assistance i.n 

7 accordance with subsection (d) for terminal lakes <le-

8 scribed in subsection (a)(3)(B). 

9 "(c) IJAXD PURCHASE GR.,.\;\TTS.-

10 "(1) I~ GEXEH.Ah-Using funds provided 

11 under subsection (e) ( 1), the Secretary shall make 

12 available land purchase grants to States for the pur-

13 chase of eligible land in accordance with this sub-

14 section. 

15 "(2) lMPLEMENTATION.-

16 "(A) AMOUNT .-A land purchase grant 

17 shall be in an amount not to exceed the lesser 

18 of-

19 "(i) 50 percent of the total purchase 

20 price per acre of the eligible land; or 

21 "(ii)(l) in the case of eligible land 

22 that vvas used to produce crops or hay, 

23 $400 per acre; and 
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"(II) in the case of eligible land that 

·was pasture or grazing land, $200 per 

acre. 

"(B) D I<JTER.JIL\rATIOX (W PT;J~CIIASJ~ 

PRICE.-A State purchasing eligible land with a 

land purchase grant shall ensure, to the max­

imum extent practicable, that the purchase 

price of such land reflects the value, if any, of 

other encumbrances on the eligible land to be 

purchased, including easements and mineral 

rights. 

"(C) CosT-SILt\.HE HEQUIHED.-To be eligi­

ble to receive a land purchase grant, a State 

shall provide matching non-Federal funds in an 

amount equal to 50 percent of the amount de­

scribed in subparagraph (A), including addi­

tional non-Federal funds. 

"(D) Co::--:DITIONS.-rro receive a land pur­

chase grant, a State shall agree-
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"(II) free from mortgages or 

other liens at the time title is trans-

ferred· 
' 

"(ii) to maintain ovvuership of the eli­

gible land in perpetuity; 

" (iii) to pay (from funds other than 

grant dollars awarded) any costs associ­

ated with the purchase of eligible land 

under this section, including surveys and 

legal fees; and 

"(iv) to keep eligi.blc laud in a con­

serving use, as defined by the Secretary. 

"(E) LOSS OF I•,EDERAL BE::\'EFITS.-Eligi­

ble land purchased with a grant under this sec­

tion shall lose eligibility for any benefits under 

other Federal programs, including-
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1 "(P) PROIIIBI'l'IO?\' .-Any l~cdcral rights 

2 or benefits associated with eligible land prior to 

3 purchase by a State may not be transferred to 

4 any other land or person in anticipation of or 

5 as a result of such purchase. 

6 ''(d) .\\T} .. TER A...<::;SISTA:\'CE.-

7 "(1) l:\' OEXEH.AL.-Thc Secretary of the Inte-

8 rior, acting through the Commissioner of Rcclama-

9 tion, may usc the funds described in subsection 

10 (e)(2) to administer and provide financial assistance 

11 to carry out this subsection to provide 'vater and as-

12 sistance to a terminal lake described in subsection 

13 (a)(3)(B) through willing sellers or ·willing partici-

14 pants only-

15 "(A) to lease water; 

16 "(B) to purchase land, water appurtenant 

17 to the land, and related interests; and 

18 "(C) to carry out research, support and 

19 conservation activities for associated fish, wild-

20 life, plant, and habitat resources." 

21 "(2) Excr.JTJSIONS.-The Secretary of the Inte-

22 rior may not use this subsection to deliver assistance 

23 to the Great Salt I..~ake in Utah, lakes that are con-

24 sidered dry lakes, or other lakes that do not meet 
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1 the purposes of this section, as determined by the 

2 Secretary of the Interior. 

3 (((3) TRAXSITIOXAL PRO"VJSIOX.-

4 (((A) I~ GBKERAJJ.-)J ohvithstanding any 

5 other provision of this section, any funds made 

6 available before the date of enactment of the 

7 Agriculture Reform, Pood, and Jobs Act of 

8 2012 under a provision of law described in sub-

9 paragraph (B) shall remain available using the 

10 provisions of law (including regulations) in ef-

11 feet on the day before the date of enactment of 

12 that Act. 

13 (((B) DESCHJBED LAvYS.- The prOVISIOns 

14 of law described in this section arc-

15 (((i) section 2507 of the J?arm Secu-

16 rity and Rural Investment Act of 2002 ( 43 

17 U.S.C. 2211 note; .Public Ijaw 107-171) 

18 (as in effect on the day before the date of 

19 enactment of the Agriculture Reform, 

20 !1-,ood, and Jobs Act of 2012); 

21 (((ii) section 207 of the Energy and 

22 Water Development Appropriations Act, 

23 2003 (Public Ijaw 108-7; 117 Stat. 146); 

24 (((iii) section 208 of the Energy and 

25 Water Development Appropriations Act, 
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1 2006 (Public !Jaw 109-103; 119 Stat. 

2 2268, 123 Stat. 2856); and 

3 "(iv) section 208 of the Energy and 

4 Vvater Development and Related Agencies 

5 Appropriations Act, 2010 (Public !.Jaw 

6 111- 85; 123 Stat. 2858, 123 Stat. 2967, 

7 125 Stat. 867). 

8 "(c) l~UXDIXG.-

9 "(1) AUTHORIZATION OF .APPROPRT.ATIONS.-

1 0 There is authorized to be appropriated to the Sec-

11 rctary to carry out subsection (c) $25,000,000, to 

12 remain available until expended. 

13 "(2) COl\DIODI'l'Y CREDIT COH.POHA'l'IOX.- As 

14 soon as practicable after the date of enactment of 

15 the Agriculture Reform, Food, and Jobs Act of 

16 2012, the Secretary shall transfer to the Bureau of 

17 Reclamation W atcr and Related Resources Account 

18 $150,000,000 from the funds of the Commodity 

19 Credit Corporation to carry out subsection (d), tore-

20 main available until expended.". 
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1 

2 

Subtitle G-Funding and 
Administration 

3 SEC. 2601. FUNDING. 

4 (a) IN GE::-\ERAh-Scction 1241 of the Food Security 

5 Act of 1985 (16 U.S.C. 3841) is amended by striking sub-

6 section (a) and inserting the follm\ring: 

7 "(a) A.'JXrAL ~'nNDIKG.-~'or each of fiscal years 

8 2013 through 2017, the Secretary shall usc the funds, fa-

9 cilitics, and authorities of the Commodity Credit Corpora-

l 0 tion to carry out the following programs under this title 

11 (including the provision of technical assistance): 

12 " ( 1) The conservation reserve program under 

13 subchapter B of chapter 1 of subtitle D, including, 

14 to the ma..""Cimum extent practicable-

IS "(A) $10,000,000 for the period of fiscal 

16 years 2013 through 2017 to prmridc payments 

17 under paragraph (3) of section 1234(b) in con-

18 nection -vvith thinning activities conducted on 

19 land described in subparagTaph (B)(iii) of that 

20 paragraph; and 

21 "(B) $50,000,000 for the period of fiscal 

22 years 2013 through 2017 to carry out section 

23 1235(f) to facilitate the transfer of land subject 

24 to contracts from retired or retiring owners and 
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1 operators to beginning farmers or ranchers and 

2 socially disadvantaged farmers or ranchers. 

3 "(2) The Agricultural Conservation Easement 

4 Program under subtitle H using to the maximum ex-

5 tent practicable-

6 "(A) $450,000,000 for fiscal year 2013; 

7 "(B) $475,000,000 for fiscal year 2014; 

8 "(C) $500,000,000 for fiscal year 2015; 

9 "(D) $525,000,000 for fiscal year 2016; 

10 and 

11 "(E) $250,000,000 for fiscal year 2017. 

12 '' ( 3) The conservation security program under 

13 subchapter A of chapter 2 of subtitle D, using such 

14 smns as are necessary to administer contracts en-

15 tered into before September 30, 2008. 

16 " ( 4) The conservation stewardship program 

17 under subchapter B of chapter 2 of subtitle D. 

18 '' ( 5) The environmental quality incentives pro-

19 gram under chapter 4 of subtitle D, using, to the 

20 ma...'rimum e21..'ient practicable-

21 "(A) $1,500,000,000 for fiscal year 2013; 

22 " (B) $1,600,000,000 for fiscal year 2014; 

23 

24 

25 

and 

"(C) $1,650,000,000 for each of fiscal 

years 2015 through 2017.". 
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1 (b) GrrAHAXTEED AVAIIJABIIJITY O:F' Frxns.-Sec-

2 tion 1241 of the Food Security Act of 1985 (16 U.S.C. 

3 3 841) is amended-

4 (1) by redesig11ating subsections (b) through (h) 

5 as subsections (c) through (i), respectively; and 

6 (2) by inserting after subsection (a) the fol-

7 lmviug: 

8 "(b) AVAILABILITY OF FU~DS.-Amounts made 

9 available by subsection (a) shall be used by the Secretary 

10 to carry out the progTams specified in such subsection for 

11 fiscal years 2013 through 2017 and shall remain available 

12 until expended. Amounts made available for the programs 

13 specified in such subsection during a fiscal year through 

14 modifications, cancellations, terminations, and other re-

15 lated administrative actions and not obligated in that fis-

16 cal year shall remain available for obligation during subse-

17 quent fiscal years, but shall reduce the amount of addi-

18 tional funds made available in the subsequent fiscal year 

19 by an Stmount equal to the amount remaining unobli-

20 gated.". 

21 (c) EFFECTIVE DATE.-The amendments made by 

22 this section shall take effect on October 1, 2012. 

23 SEC. 2602. TECHNICAL ASSISTANCE. 

24 Section 1241 of the Food Security Act of 1985 (16 

25 U.S.C. 3841) is amended by striking subsection (c) (as 
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1 redesignated by section 2 601 (b)( 1)) and inserting the fol-

2 lm\ring: 

3 "(c) TECHXI('AL A.SSISTAXCE.-

4 "(1) AvAII;ABILITY o:B~ l''UNDS.-Commodity 

5 Credit Corporation funds made available for a fiscal 

6 year for each of the programs specified in subsection 

7 (a)-

8 "(A) shall be available for the prmrision of 

9 technical assistance for the programs for \vhich 

10 funds arc made available as necessary to imple-

11 ment the programs effectively; and 

12 "(B) shall not be available for the prov'l-

13 sion of technical assistance for conservation 

14 programs specified in subsection (a) other than 

15 the program for which the funds were made 

16 available. 

17 "(2) REPORT.-Not later than December 31, 

18 2012, the Secretary shall submit (and update as 

19 necessary in subsequent years) to the Cqmmittee on 

20 Agriculture of the House of Representatives and the 

21 Committee on Agriculture, Nutrition, and I~orestry 

22 of the Senate a report-

23 "(A) detailing the amount of technical as-

24 sistance funds requested and apportioned in 
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each program specified in subsection (a) during 

the preceding fiscal year; and 

"(B) any other data relating to this provi­

sion that would be helpful to such Commit-

tees.". 

6 SEC. 2603. REGIONAL EQUITY. 

7 Section 1241 of the Food Security Act of 1985 (16 
. 

8 U .S.C. 3841) is amended by striking subsection (c) (as 

9 redesignated by section 2601(b)(1)) and inserting the fol­

IO lowing: 

11 "(c) REGIOI\'.A.L EQUITY.-

12 "(1) EQUITABIJE DISTRIBUTION.-\iVhcn dctcr-

13 rnining funding allocations each fiscal year, the Sec-

14 retary shall, after considering available funding and 

15 program demand in each State, provide a distribu-

16 tion of funds for conservation programs under sub-

17 title D (excluding the conservation reserve program 

18 under subchapter B of chapter 1), subtitle H (ex-

19 eluding wetland casements under section 1265C), 

20 and subtitle I to ensure equitable program participa-

21 tion proportional to historical funding allocations 

. 22 and usage by all States. 

23 "(2) MIXIMU:\1 PEHCENTAGE.-ln determining 

24 the specific funding allocations under paragraph (1), 

25 the Secretary shall-
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"(A) ensure that during the first quarter 

of each fiscal year each State has the oppor­

tunity to establish that the State can usc an ag­

gregate allocation amount of at least 0. 6 per­

cent of the funds made available for those con­

servation programs; and 

" (B) for each State that can so establish, 

provide an aggregate amount of at least 0.6 

percent of the funds made available for those 

10 conservation programs.''. 

11 SEC. 2604. RESERVATION OF FUNDS TO PROVIDE ASSIST-

12 

13 

ANCE TO CERTAIN FARMERS OR RANCHERS 

FOR CONSERVATION ACCESS. 

14 Subsection (h) of section 1241 of the :F'ood Security 

15 Act of 1985 (16 U.S.C. 3841) (as redesignated by section 

16 2601(b)(1)) is amended-

17 (1) in paragraph (1) by striking "2012" and in-

18 serting "2017"; and 

19 ( 2) by adding at the end the following: 

20 "(4) PRE:F'ERENCE.-ln providing assistance 

21 under paragraph (1), the Secretary shall give pref-

22 erence to a veteran farmer or rancher (as defined in 

23 section 2501(e) of the Pood, Agriculture, Conscrva-

24 tion, and Trade Act of 1990 (7 U.S.C. 2279(e))) 
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1 that qualifies under subparagraph (A) or (B) of 

2 paragraph (1).". 

3 SEC. 2605. ANNUAL REPORT ON PROGRAM ENROLLMENTS 

4 AND ASSISTANCE. 

5 Subsection (i) of section 1241 of the Food Security 

6 Act of 1985 (16 U.S.C. 3841) (as redesignated by section 

7 2601(b)(1)) is amendecl-

8 ( 1) in paragraph ( 1), by striking· ''wetlands re-

9 serve program" and inserting "agricultural conserva-

1 0 tion easement program"; 

11 (2) by striking paragTaphs (2) and (3) and re-

12 designating paragraphs (4) , (5), and (6) as para-

13 graphs ( 2), ( 3), and ( 4), respectively; 

14 (3) in paragraph (3) (as so redesignated)-

15 (A) by striking "agricultural v;rater en-

16 hancement program" and inserting "regional 

17 conservation partnership program''; and 

18 (B) by striking "section 1240l(g)" and in-

19 serting "section 1271C(c)(3)"; and 

20 ( 4) by adding at the end the follovving: 

21 '' ( 5) Payments made under the conservation 

22 stewardship program. 

23 ' ' ( 6) Waivers granted by the Secretary under 

24 section 1265B(b)(2)(C).". 
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1 SEC. 2606. ADMINISTRATIVE REQUIREMENTS FOR CON-

2 SERVATION PROGRAMS. 

3 Section 1244 of the I~ood Security Act of 1985 (16 

4 U.S.C. 3844) is amended-

5 (1) in subsection (a)(2), by adding at the end 

6 the follmving: 

7 " (E) Veteran farmers or ranchers (as de-

8 fined in section 2501(e) of the Food, Agri-

9 culture, Conservation, and Trade Act of 1990 

10 (7 U.S.C. 2279(e)))."; 

11 (2) in subsection (d), by inserting ", H, and I" 

12 before the period at the end; 

13 (3) in subsection (f)-

14 (A) in paragraph (l)(B), by striking 

15 "country" and inserting "county"; and 

16 (B) in paragraph (3) , by striking "sub-

17 section (c)(2)(B) or (f)(4)" and inserting "sub-

18 section (c)(2)(A)(ii) or (f)(2)"; 

19 ( 4) by striking subsection (i) and inserting the 

20 following: 

21 "(i) CO::\SERVATIOK APPLIC'ATIOK PROCESS.-

22 "(1) lKITIAL APPLICATIOX.-

23 '' (A) I:\ GENERAh-Not later than 1 year 

24 after the date of enactment of this subsection, 

25 the Secretary shall establish a single, simplified 

26 application for eligible entities to usc in initially 
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requesting assistance under any conservation 

program administered by the Secretary ( re­

ferred to in this subsection as the (initial appli­

cation'). 

(((B) REQUIREl\IEXTS.-To the maxnnum 

extent practicable, the Secretary shall ensure 

that-

(((i) a conservation program applicant 

is not required to provide information that 

is duplicative of information or resources 

already available to the Secretary for that 

applicant and the specific operation of the 

applicant; and 

(((ii) the initial application process is 

streamlined to minimize complexity and re­

dundancv. 
" 

(((2) REVIEW OF APPLICATION PROCESS.-

(((A) IN GENER.AL.-~ot later than 1 year 

after the date of enactment of this subsection, 

the Secretary shall review the application proc­

ess for each conservation progTam administered 

by the Secretary, including the forms and proc-

esses used to receive assistance requests from 

eligible program participants. 
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" (B) REQlTIRE:iVIE~'l'S.-In carrymg out 

the review, the Secretary shall determine 'vhat 

information the participant is required to sub­

mit during the application process, including-

"(i) identification information for the 

applicant; 

" ( ii) identification and location infor­

mation for the land parcel or tract of con-

cern; 

"(iii) a general statement of the need 

or resource concern of the applicant for the 

land parcel or tract; and 

"(iv) the minimum amount of other 

information the Secretary considers to be 

essential for the applicant to provide per­

sonally. 

"(3) REVISIO~ A.."'\'D STREAMLIXE.-

(((A) l:\' GENERAL.-Not later than 1 year 

after the date of enactment of this subsection, 

the Secretary shall carry out a revision of the 

application forms and processes for each con­

servation progTam administered by the Sec­

retary to enable usc of information technology 

to incorporate appropriate data and information 

concerning the conservation needs and solutions 
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appropriate for the land area identified by the 

applicant. 

"(B) GO.AL.-The goal of the revision shall 

be to streamline the application process to mini­

mize the burden placed on applicants. 

" ( 4) COXSERV~\. TION PROGRA....Vl A.PPLICATIO.:\ .-

"(A) IN GEXEHAL.-Once the needs of an 

applicant have been adequately assessed by the 

Secretary, or a third party provider under sec­

tion 1242, based on the initial application, in 

order to determine the 1 or more programs 

under this title that best match the needs of the 

applicant, with the approval of the applicant, 

the Secretary may convert the initial application 

into the specific application for assistance for 

the relevant conservation program. 

"(B) SECRETARIAL BURDEX.-To the 

maxnnum extent practicable, the Secretary 

shall-
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1 "(5) lMPLEME:\'TA\.TIOX AND NOTIPH'A'l'IO:\.-

2 ~ ot later than 1 vear after the date of enactment 
" 

3 of this subsection, the Secretary shall submit to the 

4 Committee on Agriculture of the House of Rep-

5 resentatives and the Committee on Agriculture, ~u-

6 trition, and I~orestry of the Senate written notifica-

7 tion that the Secretary has fulfilled the requirements 

8 of this subsection."; and 

9 ( 5) by adding at the end the follmving: 

10 "(j) lMPR()Vg]) AD:'viL\'ISTRATIVJiJ EF!i,ICIENCY A:'\D 

11 EI<,I<,ECTIVE:t\'ESS.-ln administrating a conservation pro-

12 gram under this title, the Secretary shall, to the maximum 

13 extent practicable-

14 '' ( 1) seek to reduce administrative burdens and 

15 costs to producers by streamlining conservation 

16 planning and program resources; and 

17 "(2) take advantage of nev;' technologi.es to cn-

18 hance efficiency and effectiveness. 

19 "(k) RliJLATIOX '1'0 OTHER PAl":\1ENTS.-Any pay-

20 meut received by an owner or operator under this title, 

21 including an casement pa;yment or rental payment, shall 

22 be in addition to, and not affect, the total amount of pay-

23 meuts that the owner or operator is otherwise eligi.ble to 

24 receive under any of the following: 

25 " ( 1) 'rhis Act. 
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1 "(2) The Agricultural Act of 1949 (7 U.S.C. 

2 1421 et seq.). 

3 "(3) The Agriculture Reform, Food, and Jobs 

4 Act of 2012. 

5 "(4) Any lmv that succeeds a law specified m 

6 paragraph (1), (2), or (3) . 

7 "(l) FUNDI. ·o FOR L ·DL\.X TRIBES.-In carrying out 

8 the conservation stewardship program under subchapter 

9 B of chapter 2 of subtitle D and the environmental quality 

10 incentives program under chapter 4 of subtitleD, the Sec-

11 retary may enter into alternative funding arrangements 

12 vvith Indian tribes if the Secretary determines that the 

13 goals and objectives of the programs will be met by such 

14 arrangements, and that statutory limitations regarding 

15 contracts with individual producers will not be exceeded 

16 by any Tribal member.". 

17 SEC. 2607. RULEMAKING AUTHORITY. 

18 Subtitle E of title XII of the Food Security Act of 

19 1985 (16 U.S.C. 3841 et seq.) is amended by adding at 

20 the end the following: 

21 "SEC. 1246. REGULATIONS. 

22 "(a) IN GEKEHAL.-The Secretary shall promulgate 

23 such regulations as arc necessary to implement programs 

24 under this title, including such regulations as the Sec-

25 rctary determines to be necessary to ensure a fair and rea-
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1 sonahle application of the limitations established under 

2 section 1244(f). 

3 "(b) Rrr.JR:\TAKING PROCEDrRE.-The promulgation 

4 of regulations and administration of programs under this 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

title-

''(1) shall be carried out v;rithout regard to-

''(A) the Statement of Policy of the Sec­

retary effective July 24, 1971 (36 }1-,e(l. Reg. 

13804), relating to notices of proposed rule­

making and public participation in rulemaking; 

and 

''(B) chapter 35 of title 44, United States 

Code (commonly known as the Paperwork Re­

duction Act); and 

15 ''(2) shall be made as an interim rule effective 

16 on publication with an opportunity for notice and 

17 comment. 

18 "(c) COXGRJ<~SSIOXAI.J REVIEW OF AGENCY RCLE-

19 MAIGXG.-ln promulgating regulations under this section, 

20 the Secretary shall use the authority provided under sec-

21 tion 808 of title 5, United States Code.". 

22 SEC. 2608. STANDARDS FOR STATE TECHNICAL COMMIT-

23 TEES. 

24 Section 1261(b) of the Food Security Act of 1985 

25 (16 U.S.C. 3861(b)) is amended by striking "Not later 
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1 than 180 days after the date of enactment of the Food, 

2 Conservation, and Energy Act of 2008, the Secretary shall 

3 develop" and inserting "The Secretary shall review and 

4 update as necessary". 

5 Subtitle H-Repeal of Superseded 
6 Program Authorities and Tran-
7 sitional Provisions 
8 SEC. 2701. COMPREHENSIVE CONSERVATION ENHANCE-

9 MENT PROGRAM. 

10 Section 1230 of the :B.,ood Security Act of 1985 (16 

11 U.S.C. 3830) is repealed. 

12 SEC. 2702. EMERGENCY FORESTRY CONSERVATION RE· 

13 SERVE PROGRAM. 

14 (a) REPEAJ.~.-Seetion 1231A of the Food Security 

15 Act of 1985 (16 U.S.C. 3831a) is repealed. 

16 (b) T~"\'SITIONAL PROVISIOl\'S.-

17 (1) EI<'PEC'f ON EXISTil\'G COr\TRACTS.-The 

18 amendment made by this section shall not affect the 

19 validity or terms of any contract entered into by the 

20 Secretary of Agriculture under section 1231A of the 

21 Food Security Act of 1985 (16 U.S.C. 3831a) before 

22 October 1, 2012, or any payments required to be 

23 made in connection with the contract. 

24 (2) FUKDING.-The Secretary may usc funds 

25 made available to carry out the conservation reserve 
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1 program under subchapter B of chapter 1 of subtitle 

2 D of title XII of the Food Security Act of 1985 (16 

3 U.S.C. 3831 ct seq.) to continue to carry out con-

4 tracts referred to in paragraph (1) using the provi-

5 sions of law and regulation applicable to such con-

6 tracts as in existence on September 30, 2012. 

7 (c) EI<'I<'EC'l'IVE DATE.-Thc amendment made by 

8 this section shall take effect on October 1, 2012. 

9 SEC. 2703. WETLANDS RESERVE PROGRAM. 

10 (a) R~JP~JAh-Subchapter C of chapter 1 of subtitle 

11 D of title XII of the I~ood Security Act of 1985 (16 U.S.C. 

12 3837 et seq.) is repealed. 

13 (b) TRAXSI'l'IO:\'AIJ PROVISIOJ\'S.-

14 (1) EFFECT 0~ E:A'lSTING COXTRACTS AND 

15 EASEl\IEXTS.-The amendment made by this section 

16 shall not affect the validity or terms of any contract 

17 or easement entered into by the Secretary of Agri-

18 culture under subchapter C of chapter 1 of subtitle 

19 D of title XII of the Food Security Act of 1985 (16 

20 U.S.C. 3837 et seq.) before October 1, 2012, or any 

21 payments required to be made in connection with the 

22 contract or casement. 

23 (2) FUNDING.-

24 (A) USE OJ:<~ PRIOR YBAH FUXDS.-N ot-

25 withstanding the repeal of subchapter C of 
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chapter 1 of subtitle D of title XII of the Food 

Security Act of 1985 (16 U.S.C. 3837 et seq.), 

any funds made available from the Commodity 

Credit Corporation to carry out the wetlands 

reserve program under that subchapter for fis­

cal years 2009 through 2012 shall be made 

available to carry out contracts or easements 

referred to in paragraph (1) that were entered 

into prior to October 1, 2012 (including the 

provision of technical assistance), provided that 

no such contract or casement is modified so as 

to increase the amount of the payment received. 

(B) OTHER-The Secretary may use 

funds made available to carry out the agricul­

tural conservation easement program under 

subtitle H of title XII of the Food Security Act 

of 1985, as added by section 2301 of this Act, 

to continue to carry out contracts and case­

ments referred to in paragraph ( 1) using the 

provisions of lavv and regulation applicable to 

such contracts and easements as in existence on 

September 30, 2012. 

23 (c) EFFECTIVE DATE.-The amendment made by 

24 this section shall take effect on October 1, 2012. 
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1 SEC. 2704. FARMLAND PROTECTION PROGRAM AND FARM 

2 VIABILITY PROGRAM. 

3 (a) REPEAI.J.-Subchapter C of chapter 2 of subtitle 

4 D of title XII of the Food Security Act of 1985 (16 U.S.C. 

5 3838h ct seq.) is repealed. 

6 (b) TRAXSITIO:\'Al.J PHOYISIONS.-

7 (1) EPFECT 0:\' EXISTI:\'G AGREEl\IEXTS ~\:\'D 

8 EASK\IE~TS.-The amendment made by this section 

9 shall not affect the validity or terms of any agrcc-

10 ment or casement entered into by the Secretary of 

11 Agriculture under subchapter C of chapter 2 of sub-

12 title D of title XII of the Food Security Act of 1985 

13 (16 U.S.C. 3838h et seq.) before October 1, 2012, 

14 or any payments required to be made in connection 

15 with the agreement or easement. 

16 (2) ~-,UNDING.-

17 (A) USE OP PRIOR YEAR li'U~DS.-~ ot-

18 withstanding the repeal of subchapter C of 

19 chapter 2 of subtitle D of title XII of the Food 

20 Security Act of 1985 (16 U.S.C. 3838h et seq.), 

21 any funds made available from the Commodity 

22 Credit Corporation to carry out the farmland 

23 protection program under that subchapter for 

24 fiscal years 2009 through 2012 shall be made 

25 available to carry out agreements and ease-

26 mcnts referred to in paragraph ( 1) that were 
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entered into prior to October 1, 2012 (including 

the provision of technical assistance) . 

(B) OTHER-On exhaustion of funds 

made available under subparagraph (A), the 

Secrctarv mav usc funds made available to •' ,, 

carry out the agricultural conservation case-

ment program under subtitle H of title XII of 

the I~ood Security Act of 1985, as added by 

section 2301 of this Act, to continue to carry 

out agreements and casements referred to in 

paragraph ( 1) using the provisions of lmv and 

regulation applicable to such agreements and 

easement as in existence on September 30, 

2012. 

(c) EFFECTIVE DATE.-The amendment made by 

16 this section shall take effect on October 1, 2012. 

17 SEC. 2705. GRASSLAND RESERVE PROGRAM. 

18 (a) REPEAh-Subchapter D of chapter 2 of subtitle 

19 D of title XII of the Food Security Act of 1985 (16 U.S.C. 

20 3838n et seq.) is repealed. 

21 (b) TRA>'\SITIOKAI.J PRUVISIONS.-

22 (1) EFFECT ON EXISTI~G COKTRACTS, AGHEE-

23 MEXTS, AND E ... :\.SEMENTS.-The amendment made 

24 by this section shall not affect the validity or terms 

25 of any contract, agreement, or casement entered into 
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1 by the Secretary of Agriculture under subchapter D 

2 of chapter 2 of subtitle D of title XII of the Food 

3 Security Act of 1985 (16 U.S.C. 3838n ct seq.) be-

4 fore October 1, 2012, or any payments required to 

5 be made in connection with the contract, agreement, 

6 or casement. 

7 (2) l~lTNDING.-

8 (A) USE Oli" PRIOH. YEAH :FTXDS.-~ ot-

9 withstanding the repeal of subchapter D of 

10 chapter 2 of subtitle D of title XII of the Food 

11 Security Act of 1985 (16 U.S.C. 3838n ct seq.), 

12 any funds made available from the Commodity 

13 Credit Corporation to carry out the gTassland 

14 reserve program under that subchapter for fis-

15 cal years 2009 through 2012 shall be made 

16 available to carry out contracts, agreements, or 

17 casements referred to in paragraph ( 1) that 

18 were entered into prior to October 1, 2012 (in-

19 eluding the provision of technical assistance), 

20 provided that no such contract, agreement, or 

21 casement is modified so as to increase the 

22 amount of the payment received. 

23 (B) OTHER.-The Secretary may use 

24 funds made available to carry out the agricul-

25 tural conservation casement program under 

•S 3240 PCS 



I 

2 

3 

4 

5 

6 

277 

subtitle H of title XII of the I~ood Security Act 

of 1985, as added by section 2301 of this Act, 

to continue to carry out contracts, agreements, 

and easements referred to in paragraph ( 1) 

using the provisions of law and regulation appli­

cable to such contracts, agreements, and case-

7 mcnts as in cxistcucc on September 30, 2012. 

8 (c) EI<,:F'ECTIVE DNrK-Thc amendment made by 

9 this section shall take effect on October 1, 2012. 

IO SEC. 2706. AGRICULTURAL WATER ENHANCEMENT PRO-

II GRAM. 

I2 (a) HEPEAI.J.-Scction 12401 of the I?ood Security 

I3 Act of 1985 (16 U.S.C. 3839aa-9) is repealed. 

I4 (b) TRA:\'SYfiOKAL PROYISIONS.-

I5 (1) EFFECT ON RXISTIKG CONTRACTS AND 

I6 AGREE:MENTS.- The amendment made by this scc-

I7 tion shall not affect the validity or terms of any con-

I8 tract or agreement entered into by the Secretary of 

I9 Agriculture under section 12401 of the Food Secu-

20 rity Act of 1985 (16 U.S.C. 3839aa-9) before Octo-

2I bcr 1, 2012, or any payments required to be made 

22 in connection vvith the contract or agreement. 

23 (2) FUNDING.-

24 (A) USE OF PRIOH "YEAH YC~DS.-Not-

25 withstanding the repeal of section 12401 of the 
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:F'ood Security Act of 1985 (16 U.S.C. 3839aa-

9), any funds made available from the Com­

modity Credit Corporation to carry out the ag­

ricultural water enhancement program under 

that section for fiscal years 2009 through 2012 

shall be made available to carry out contracts 

and agreements referred to in paragraph (1) 

that were entered into prior to October 1, 2012 

(including the provision of technical assistance). 

(B) 0TIIEH.-0n exhaustion of funds 

made available under subparagraph (A), the 

Secretary may usc funds made available to 

carry out the regional conservation partnerships 

program under subtitle I of title XII of the 

Food Security Act of 1985, as added by section 

2401 of this Act, to continue to carry out con­

tracts and agreements referred to in paragraph 

( 1) using the provisions of law and regulation 

applicable to such contracts and agreements as 

20 in existence on September 30, 2012. 

21 (c) EFFECTIVE DATE.-The amendment made by 

22 this section shall take effect on October 1, 2012. 

23 SEC. 2707. WILDLIFE HABITAT INCENTNE PROGRAM. 

24 (a) HEPE.Ah-Section 1240N of the Food Security 

25 Act of 1985 (16 U.S.C. 3839bb-1) is repealed. 
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1 (b) TRAXSITIO~AL PROVTSIOKS.-

2 (1) EI<,FEC'l' OX EA.'1STIXG CO~TRACTS.-The 

3 amendment made by this section shall not affect the 

4 validity or terms of any contract entered into by the 

5 Secretary of Agriculture under section 1240)J of the 

6 Food Security Act of 1985 (16 U.S.C. 3839bb-1) 

7 before October 1, 2012, or any payu1ents required to 

8 be made in connection \vi.th the contract. 

9 (2) l~TTNDING.-

1 0 (A) 1J SI<J OI<, PRIOH YBAH I<,1iXDS.-)J ot-

11 withstanding the repeal of section 1240~ of the 

12 Food Security Act of 1985 (16 U.S.C. 3839bb-

13 1), any funds made available from the Com-

14 modity Credit Corporation to carry out the 

15 wildlife habitat incentive program under that 

16 section for fiscal years 2009 through 2012 shall 

17 be made available to carry out contracts re-

18 ferred to in paragraph (1) which were entered 

19 into prior to October 1, 2012 (including the 

20 provision of technical assistance) . 

21 (B) 0THER.- 0n exhaustion of funds 

22 made available under subparagTaph (A), the 

23 Secretary may use funds made available to 

24 carry out the environmental quality incentives 

25 program under chapter 4 of subtitle D of title 
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XII of the ~"'ood Security Act of 1985 (16 

U.S.C. 3839aa et seq.) to continue to carry out 

contracts referred to in paragraph (1) using the 

provisions of law and regulation applicable to 

such contracts as in existence on September 3 0, 

2012. 

7 (c) EI<~Ii'ECTIVE DATE.-The amendment made by 

8 this section shall take effect on October 1, 2012. 

9 SEC. 2708. GREAT LAKES BASIN PROGRAM. 

10 (a) l{gpJ<:;AL.-Scctiou 1240P of the J1"'ood Security 

11 Act of 1985 (16 U.S.C. 3839bb-3) is repealed. 

12 (b) EFFECTIVE DATE.- The amendment made by 

13 this section shall take effect on October 1, 2012. 

14 SEC. 2709. CHESAPEAKE BAY WATERSHED PROGRAM. 

15 (a) REPEAL.-Section 1240Q of the Pood Security 

16 Act of 1985 (16 U.S.C. 3839bb-4) is repealed. 

17 (b) TRA...'\!"SITIOI\'AlJ PRUVISIONS.-

18 (1) EFFECT 0::\ EXISTI.t\G CO.t\TRACTS, AGREE-

19 ME::\TS, AND EASEME;\TS.-Thc amendment made 

20 by this section shall not affect the validity or terms 

21 of any contract, agreement, or casement entered into 

22 by the Secretary of Agriculture under section 1240Q 

23 of the Pood Security Act of 1985 (16 U.S.C. 

24 3839bb-4) before October 1, 2012, or any payments 
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1 required to be made in connection with the contract, 

2 agreement, or casement. 

3 (2) l~UNDING.-

4 (A) UsE OF PRIOH YEAH. :WC.:-\DS.-Not-

5 withstanding the repeal of section 1240Q of the 

6 Food Security Act of 1985 (16 U.S.C. 3839bb-

7 4), any funds made available from the Com-

8 modity Credit Corporation to carry out the 

9 Chesapeake Bay ·watershed program under that 

10 section for fiscal years 2009 through 2012 shall 

11 be made available to carry out contracts, agree-

12 mcnts, and casements referred to in paragTaph 

13 (1) that were entered into prior to October 1, 

14 2012 (including the provision of technical as-

15 sistancc) . 

16 (B) OTHER-The Secretary may usc 

17 funds made available to carry out the regional 

18 conservation partnerships progTam under sub-

19 title I of title XII of the :F'ood Security Act of 

20 1985, as added by section 2401 of this Act, to 

21 continue to carry out contracts, agreements, 

22 and easements referred to in paragraph ( 1) 

23 using the provisions of law and regulation appli-

24 cable to such contracts, agreements, and case-

25 ments as in existence on September 30, 2012. 

•S 3240 PCS 



282 

1 (c) EFI''ECTIVE DATE.-The amendment made by 

2 this section shall take effect on October 1, 2012. 

3 SEC. 2710. COOPERATIVE CONSERVATION PARTNERSHIP 

4 INITIATIVE. 

5 (a) HEPEAI ... -Section 1243 of the Pood Security Act 

6 of 1985 (16 u.s.r.. 3843) is repealed. 

7 (b) TRA~SITIOXAL PHO\!SIOKS.-

8 (1) EI<,Fl<JCT OK JijXISTE\G CO~TIUCTS A~D 

9 AGREEMEXTS.-The amendment made by this sec-

1 0 tion shall not affect the validity or terms of any con-

11 tract or agreement entered into by the Secretary of 

12 Agriculture under section 1243 of the I?ood Security 

13 Act of 1985 (16 U.S.C. 3843) before October 1, 

14 2012, or any payments required to be made in con-

15 nection with the eontract or agreement. 

16 (2) FUNDING.-

17 (A) USE OF PRIOR YEAR FC~DS.-Not-

18 withstanding the repeal of seetion 1243 of the 

19 I~ood Security Aet of 1985 (16 U.S.C. 3843), 

20 any funds made available from the Commodity 

21 Credit Corporation to carry out the cooperative 

22 eonservation partnership initiative under that 

23 section for fiscal years 2009 through 2012 shall 

24 be made available to carry out contracts and 

25 agreements referred to in paragraph (1) that 
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·were entered into prior to October 1, 2012 (in­

cluding the provision of technical assistance). 

(B) OTHER-On exhaustion of funds 

made available under subparagraph (A), the 

Secretary may usc funds made available to 

carry out the regional conservation partnerships 

prog1_·am under subtitle I of title XII of the 

l~ood Security Act of 1985, as added by section 

2401 of this Act, to continue to carry out con­

tracts and agreements referred to in paragraph 

( 1) using the provisions of law and regulation 

12 applicable to such contracts and agTccments as 

13 in existence on September '30, 2012. 

14 (c) EFI<~ECTIVE DATE.-The amendment made by 

15 this section shall take effect on October 1, 2012. 

16 SEC. 2711. ENVIRONMENTAL EASEMENT PROGRAM. 

17 Chapter 3 of subtitle D of title XII of the J:l'ood Secu-

18 rity Act of 1985 (16 U.S.C. 3839 ct seq.) is repealed. 

19 SEC. 2712. TECHNICAL AMENDMENTS. 

20 (a) Section 1201(a) of the Food Security Act of 1985 

21 (16 U.S.C. 3801(a)) is amended in the matter preceding 

22 paragraph (1) by striking "E" and inserting "I". 

23 (b) Section 1211(a) of the J:l'ood Security Act of 1985 

24 (16 U.S.C. 3811(a)) is amended by striking "predomi-

25 nate" each place it appears and inserting "predominant". 
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1 (c) Section 1242(i) of the Pood Security Act of 

2 1985(16 U.S.C. 3842(i)) is amended in the subsection 

3 heading by striking "SPECL\LITY" and inserting "SPE-

4 CIAI1TY". 

s TITLE III-TRADE 
6 Subtitle A-Food for Peace Act 
7 SEC. 3001. SET-ASIDE FOR SUPPORT FOR ORGANIZATIONS 

8 THROUGH WHICH NONEMERGENCY ASSIST-

9 ANCE IS PROVIDED. 

10 Effective October 1, 2012, section 202(e)(l) of the 

11 Pood for Peace Act (7 U.S.C. 1722(e)(1)) is amended-

12 (1) in the matter preceding subparagraph (A), 

13 by striking "13 percent" and inserting "15 per-

14 cent"; and 

15 (2) in subparagraph (A), by striking "new" and 

16 inserting ''and enhancing''. 

17 SEC. 3002. FOOD AID QUALITY. 

18 Section 202(h) of the Pood for Peace Act (7 U.S.C. 

19 1722(h)) is amended-

20 ( 1) by striking paragraph ( 1) and inserting the 

21 follo-wing: 

22 "(1) IN GEXERAL.-The Administrator shall 

23 use funds made available for fiscal year 2013 and 

24 subsequent fiscal years to carry out this title-

•S 3240 PCS 
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DEPARTMENT OF AGRICULTURE 

Commodity Credit Corporation 

7 CFR Part 1410 

RIN 056D-AH80 

Conservation Reserve Program 

AGENCY: Commodity Credit Corporation, 
USDA. 
ACTION: Interim rule. 

SUMMARY: The Commodity Credit 
Corporation (CCC) is amending the 
Conservation Reserve Program (CRP) 
regulations to implement provisions of 
the Food, Conservation, and Energy Act 
of 2008 (the 2008 Farm Bill). The 2008 
Farm Bill generally extends the existing 
CRP through 2012 with some changes in 
eligibility requirements. The changes in 
this rule include adding alfalfa to the 
definition of agricultural commodity for 
the purposes of determining cropping 
history, adding incentives for limited 
resource farmers and Indian tribes, 
adding pollinator habitat incentives, 
adding a provision allowing preference 
for local residents in accepting 
competitive offers, adding an additional 
waiver provision to exclude certain 
acreage for CRP county acreage 
maximums, and clarifying the limited 
harvesting and grazing activities that 
may be allowed on CRP land. The 
purpose of CRP is to cost-effectively 
assist producers in conserving and 
improving soil, water, wildlife, and 
other natural resources by converting 
environmentally-sensitive acreage from 
the production of agricultural 
commodities to a long-term vegetative 
cover and to address issues raised by 
State, regional and national 
conservation initiatives. 
DATES: Effective Date: This rule is 
effective July 28, 2010. 

Comment Date: We will consider 
comments that we receive by September 
27, 2010. 
ADDRESSES: We invite you to submit 
comments on this interim rule. In your 
comment, include the volume, date, and 
page number of this issue of the Federal 
Register. You may submit comments by 
any of the following methods: 

• Federal eRulemaking Portal: Go to 
http:// www.regulations.gov. Follow the 
online instructions for submitting 
comments. 

• Mail: Director, Conservation and 
Environmental Programs Division 
(CEPD), USDA FSA CEPD, Mail Stop 
0513, 1400 Independence Ave, SW., 
Washington, DC 20250-0513. 

• Hand Delivery or Courier: Deliver 
comments to the above address. 

Comments may be inspected at the 
mail address listed above between 8:00 
a .m. and 4:30p.m., Monday through 
Friday, except holidays. A copy of this 
interim rule is available through the 
U.S. Department of Agriculture (USDA) 
Farm Service Agency (FSA) home page 
at http://www.fsa.usda.gov/. 
FOR FURTHER INFORMATION CONTACT: 
Beverly J. Preston, CRP Program 
Manager, USDA FSA CEPD, Mail Stop 
0513, 1400 Independence Ave, SW., 
Washington, DC 20250-0513 at, 1400 
Independence Avenue, SW., 
Washington, DC 20250-0513; telephone: 
(202) 720-9563; e-mail: 
beverly.preston@wdc.usda.gov. Persons 
with disabilities who require alternative 
means for communication (Braille, large 
print, audiotape, etc.) should contact the 
USDA Target Center at 202- 720- 2600 
(voice and TDD). 
SUPPLEMENTARY INFORMATION: 

Background 

This rule amends CRP regulations in 
7 CFR part 1410 to implement certain 
changes to CRP as required by the 2008 
Farm Bill (Pub. L. 110-246). This is the 
third of three interim rules that CCC has 
published to implement 2008 Farm Bill 
changes to CRP. On June 29, 2009, (74 
FR 30907-30912) CCC published an 
interim rule to implement CRP 
provisions in the 2008 Farm Bill 
regarding farmable wetlands, thinning 
of trees to improve the condition of 
resources, income and payment 
limitations, and address issues raised by 
State, regional, and National 
conservation initiatives. 

On May 14, 2010, (75 FR 27165-69) 
CCC published an interim rule to 
implement provisions in the 2008 Farm 
Bill regarding transition incentives for 
CRP participants with expiring contracts 
to sell or lease the land to a beginning 
or socially disadvantaged farmer or 
rancher. 

This interim rule implements the 
remaining 2008 Farm Bill CRP 
provisions, which include updating 
cropping history requirements , adding 
an additional waiver provision as an 
exclusion to exceed the 25 percent of 
the county cropland CRP acreage 
maximum, adding an acceptability-of­
offer provision to allow local resident 
preference, and clarifying permissive 
uses of CRP land. It also adds provisions 
for pollinator habitat incentives and 
incentives for limited resource farmers 
and ranchers and Indian tribes. This 
rule also updates dates and makes 
minor plain language improvements. 
This interim rule is effective on 
publication, but is subject to 
modification after the consideration of 

comments. After the comment period 
closes, CCC expects to publish a final 
rule that will discuss the comments and 
implement any amendments determined 
to be justified based on a review of the 
comments. 

CRP participants enroll land under 
contracts for 10 to 15 years in exchange 
for annual rental payments and 
financial assistance to install certain 
conservation practices and to maintain 
approved vegetative, tree, or other 
appropriate covers. A wide range of 
conservation practices may be enrolled 
under CRP including, for example, 
introduced and native grasses and 
legumes, hardwood trees, wildlife 
habitat, grass waterways, filter strips, 
riparian buffers, wetlands, rare and 
declining habitat, upland bird habitat, 
longleaf pine, and duck nesting habitat. 
The basic structure and nature of CRP 
remains the same. 

Definitions 
This rule amends § 1410.2, 

"Definitions," to add a definition for 
"pollinator." The 2008 Farm Bill allows 
the Secretary to add the development of 
pollinator habitat and practices to 
encourage native and managed 
pollinators to any of the USDA 
conservation programs. The 2008 Farm 
Bill does not define "native or managed 
pollinator." This rule adds a definition 
of "pollinator" to mean "an insect or 
other animal that carries pollen from 
one flower to another." Other animals 
would include birds and bats. 

Consistent with section 2105 of the 
2008 Farm Bill, this rule also adds 
alfalfa, other multi-year grasses, and 
legumes grown in rotation to the 
definition of "agricultural commodity." 
This will permit, for example, land with 
alfalfa grown under a long-term rotation 
with another agricultural commodity to 
meet the cropping history requirement 
for eligible land. 

This rule adds definitions for "limited 
resource farmer or rancher" and "Indian 
tribe" that are consistent with the 
definitions used for other USDA 
programs and with the 2008 Farm Bill. 
The 2008 Farm Bill gives the term 
"Indian tribe" the definition given under 
section 4(e) of the Indian Self­
Determination and Education 
Assistance Act (25 U.S.C. 450b(e)). In 
implementing the Indian Self­
Determination and Education 
Assistance Act, the Department of the 
Interior, Bureau of Indian Affairs, and 
the Department of Health and Human 
Services, Indian Health Service, 
established the definition of "Indian 
tribe" in 25 CFR 900.6. This rule adds 
that definition to 7 CFR 1410.2. The 
definition of "limited resource farmer or 
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rancher" in this rule is consistent with 
the definition that applies under the 
regulations for the Environmental 
Quality Incentives Program (EQIP) at 7 
CFR 1466.3. These definitions are 
needed because this rule adds authority 
to provide additional incentives for 
enrollment of Indian tribes and limited 
resource farmers and ranchers. 

This rule amends the definitions for 
"conserving use" and "considered 
planted" to update the period of time­
to the period 2002 through 2007-that is 
considered for land use history. This 
change is consistent with other updates 
to the cropping history requirement for 
eligible land, as described below, 
required by the 2008 Farm Bill. 

Maximum County Acreage 
This rule amends§ 1410.4, 

"Maximum County Acreage," to add an 
additional waiver provision as an 
exclusion of certain acreage enrolled 
under CRP. Under the current 
regulations, the amount of cropland that 
may be enrolled under CRP and the 
Wetlands Reserve Program, as specified 
in§ 1410.4, may not exceed 25 percent 
of a county's total cropland unless CCC 
waives this cap. To implement a waiver, 
CCC must determine that enrolling 
additional land would not adversely 
affect the local economy of the county 
and that operators in the county are 
having difficulties complying with 
conservation plans implemented under 
7 CFR part 12. The existing waiver 
provisions are not changed with this 
rule. This rule adds an additional 
waiver provision specifying that CCC 
may exclude high-priority continuous 
signup acreage, including acreage in the 
Conservation Reserve Enhancement 
Program (CREP), Farmable Wetlands 
Program (FWP), or State Acreage for 
Wildlife Enhancement (SAFE) Program, 
from the 25 percent cropland limitation, 
if the county government agrees. The 
2008 Farm Bill specifies that the 
Secretary may implement the waiver to 
exclude for high-priority acreage; it does 
not require CCC to do so. 

Under CRP, eligible land may be 
enrolled competitively during publicly 
announced general signups. An 
environmental benefits index (EBI) to 
optimize costs and benefits is used for 
competitive enrollment. When an offer 
is made, FSA collects data for a number 
of factors for each piece of ground 
offered into CRP. Each offer is assigned 
a point score based on its relative 
environmental factors and competes 
with all other offers. Offer acceptability 
is determined based on the ranking 
results. Generally, FSA has used these 
EBI factors to assess the environmental 
benefits for the land offered: 

• Wildlife habitat benefits; 
• Water quality benefits from reduced 

erosion, runoff, and leaching; 
• On-farm benefits from reduced 

erosion; 
• Benefits that will likely endure 

beyond the contract period; 
• Air quality benefits from reduced 

wind erosion; and 
• Cost. 
Land may also be enrolled non­

competitively on a continuous basis if 
the land meets certain criteria. That is 
not changing with this rule. Non­
competitive continuous enrollment is 
available for certain high-priority 
practices including, but not limited to, 
filter strips, wetlands, buffers, grass 
waterways, land enrolled under CREP, 
FWP, and for certain initiatives such as 
wetland restoration, longleaf pine 
restoration, quail habitat, and SAFE. 
This rule amends the regulations to 
allow the special high-priority land 
including acreage in CREP, FWP, or 
SAFE Program to be excluded from the 
25 percent maximum county acreage 
limit if the county government agrees. 

Eligible Land 

As provided for in the existing CRP 
regulations in § 1401.6, "Eligible Land," 
eligible land for CRP must be cropland 
with a history of production of tillable 
crops or marginal pastureland. The 
purpose of this eligibility requirement, 
which is not changing with this rule, is 
to ensure CRP is used to convert 
environmentally-sensitive land to a 
long-term environmentally-beneficial 
cover crop. 

As provided in the 2008 Farm Bill, 
this rule amends§ 1410.6, "Eligible 
Land," to change the dates of the 
cropping history required for certain 
cropland to be eligible. In the current 
regulation, eligible cropland must have 
been planted or considered planted for 
four of the six years during the period 
of 1996 through 2001. This rule amends 
that section to modify the cropping 
history dates to the four of the six years 
during 2002 through 2007. This rule 
also updates this section to refer to CCC 
rather than the Deputy Administrator to 
reflect more consistently that the 
program is a CCC program. References 
to the dates for expiring Water Bank 
Program contracts are removed from the 
eligibility requirements for marginal 
pastureland because all such contracts 
have already expired. 

Acceptability of Offers 

This rule amends§ 1410.31, 
"Acceptability of Offers," to add the 
2008 Farm Bill specified "local 
preference" as a factor in offer 
acceptability. This means that CCC may 

preferentially accept offers from 
residents of the county or a contiguous 
county where the land is offered for 
enrollment, provided that offer has at 
least equal expected benefits to offers 
from non-resident landowners. Section 
2110 of the 2008 Farm Bill requires the 
Secretary to give preference to such 
offers. 

Permissive Uses of CRP Land 
The CRP regulations limit the uses of 

CRP land to a list of uses specified in 
§ 1410.63 "Permissive Uses." The intent 
is to ensure that CRP land is not used 
for activities that would tend to defeat 
the conservation purposes of the 
program. Permissive uses must be 
consistent with the conservation of soil, 
water quality and wildlife habitat, 
including habitat during nesting season 
for birds in the area. To achieve this 
goal, section 2108 of the 2008 Farm Bill 
clarifies the specific restrictions on 
managed harvesting, grazing, other 
commercial uses of forage on CRP land, 
and installation of wind turbines. 
Therefore,§ 1410.63 is amended to 
implement the specific permissive uses, 
and permissive use restrictions, as 
specified in the 2008 Farm Bill. The 
amendments to permissive uses are as 
follows: 

• Provisions for managed harvesting 
and grazing uses are revised and 
clarified, as specified in the 2008 Farm 
Bill. Specific types of harvesting and 
grazing are allowed, in exchange for a 
payment reduction as determined by 
CCC. The provision for "haying" is 
removed, but haying is understood to be 
a type of harvesting. Managed 
harvesting provisions are expanded to 
include uses in addition to biomass 
harvest, in exchange for a payment 
reduction as determined by CCC. The 
specific requirement for harvesting 
biomass not more than once every three 
years is removed, but CCC will continue 
to require that biomass harvesting and 
any other harvesting not defeat the 
conservation purposes of the contract. 
Appropriate vegetation management 
requirements for the land will apply 
including the timing, frequency, and 
duration that is consistent with the 
purposes of CRP. Managed harvesting 
will be conducted according to an 
approved CRP conservation plan. 

• Routine grazing, in exchange for a 
payment reduction, is added as a 
permissive use, as specified in the 2008 
Farm Bill. Appropriate vegetation 
management requirements and stocking 
rates for the land will apply, as 
appropriate, consistent with the Natural 
Resources Conservation Service (NRCS) 
Field Office Technical Guide (FOTG) 
grazing standards that are suitable for 
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continued routine grazing. The allowed 
frequency and timing of routine grazing 
will take into account regional 
differences that are consistent with the 
purposes of CRP according to an 
approved CRP conservation plan. The 
provision for managed grazing that is 
incidental to the gleaning of crop 
residue is removed, but this practice is 
understood to be a type of routine 
grazing. 

• Prescribed grazing to control 
invasive species, in exchange for a 
payment reduction, is added as a 
permissive use, as specified in the 2008 
Farm Bill. Appropriate vegetation 
management requirements and stocking 
rates for the land will apply. The 
allowed frequency of prescribed grazing 
will take into account regional 
differences that are consistent with the 
purposes of CRP according to an 
approved CRP conservation plan. 
Invasive species such as kudzu and 
leafy spurge will be targeted. 

• Harvesting, grazing, or other 
commercial use of forage allowed in 
response to a drought or other 
emergency, is added as a permissive use 
in exchange for a payment reduction. 
Emergency haying and grazing has been 
allowed in the past, in response to 
droughts and other emergencies , but 
was not specified as a permitted use in 
the CFR. 

• Wind turbine installation 
provisions are revised; the 2008 Farm 
Bill requires a payment reduction for 
this use. 

The following permissive use 
provisions in§ 1410.63 remain 
unchanged: 

• The general provision that the 
permissive uses in this section may be 
allowed, but are not automatically 
allowed, is unchanged. 

• Commercial shooting preserve use 
provisions are unchanged. 

• Spot grazing use provisions are 
unchanged. 

• Forestry maintenance use 
provisions are unchanged. 

• Sale of carbon, water quality, or 
other environmental credits provisions 
are unchanged. 

As noted above, in§ 1410.63, there is 
the general provision that the 
permissive uses may be allowed, but are 
not automatically allowed. All of the 
permissive uses in§ 1410.63 require 
approval by CCC, which also means that 
they may not be approved for use in a 
particular region or for a specific CRP 
contract. CCC will exercise the 
discretionary authority provided in 
section 2108 of the 2008 Farm Bill to 
determine which activities will be 
approved for specific CRP contracts. 

As noted above, the 2008 Farm Bill 
requires a payment reduction for the 
permissive use for wind turbine 
installation. All of the permissive uses 
except commercial shooting preserves 
and sale of carbon, water quality, or 
other environmental credits will, as in 
the past, require a payment reduction as 
determined by CCC. The reduction for 
the installation of wind turbines is new. 
The 2008 Farm Bill requires the 
payment reduction, but gives CCC 
discretionary authority as to the amount 
of the reduction. 

Incentives for Native and Managed 
Pollinator Habitat, Limited Resource 
Farmers and Ranchers, and Indian 
Tribes 

Section 2708 of the 2008 Farm Bill 
allows, but does not require, the 
Secretary to add provisions to encourage 
the development of habitat for, and use 
of conservation practices to benefit, 
native and managed pollinators. 
Accordingly, this rule adds a new 
paragraph to§ 1410.62 "Miscellaneous," 
to add a provision that will allow 
approval of practices to encourage the 
development of habitat for , and use of 
conservation practices to benefit, native 
and managed pollinators. FSA, working 
with NRCS and State technical 
committees, will develop and define 
conservation practice standards that 
provide habitats for pollinators. The 
requirements in those practices for 
acreage and other characteristics of 
habitat will take into account 
appropriate habitat needs relevant to 
specific geographical areas and species. 

Section 2 708 of the 2008 Farm Bill 
also allows the Secretary to provide 
special incentives for certain categories 
of participants, including Indian tribes 
and limited resource farmers and 
ranchers. This rule therefore amends 
§ 1410.62, "Miscellaneous," to add 
incentives for Indian tribes and for 
limited resource farmers and ranchers. 
Implementation of the incentives will be 
coordinated with other USDA programs 
that provide assistance, including CRP 
technical assistance, to these farmers 
and ranchers. Implementation will be 
subject to funding availability and 
acreage limits that apply to CRP as a 
whole. 

Notice and Comment 

CCC is not required by 5 U.S.C. 553 
or any other provision of law to publish 
a notice of proposed rulemaking with 
respect to the subject matter of this rule. 
CCC is authorized by section 2904 of the 
2008 Farm Bill to issue an interim rule 
effective on publication with an 
opportunity for comment. 

Executive Order 12866 
This rule has been determined to be 

economically significant and was 
reviewed by the Office of Management 
and Budget (OMB) under Executive 
Order 12866. A Cost Benefit Analysis is 
summarized below and is available from 
the contact information listed above. 

Cost Benefit Analysis 

The changes to CRP in this rule are 
expected to cost about $6.7 million per 
year over ten years (2011- 2020). This is 
a net cost that reflects roughly $77 
million in additional CRP payments to 
participants over the next ten years for 
additional land enrolled through the 
county maximum acreage waivers to 
exclude certain acreage and revised 
cropping history requirements and 
payments for pollinator habitat 
practices, minus roughly $10 million in 
reduced payments for the revised 
permissive uses. The benefits to 
participants will be the net additional 
$6.7 million per year over the next ten 
years. There are expected to be 
additional non-quantifiable 
environmental benefits from the waivers 
to exclude that will allow more 
environmentally sensitive acres to be 
enrolled through continuous signup, 
from additional highly erodible land 
enrollment that could result from 
making land in long-term hay rotations 
eligible, and from the incentives for 
pollinator habitat. 

The other provisions in this rule, such 
as local preference, are expected to have 
little to no cost. These provisions will 
largely substitute one CRP participant 
for another, or one practice for another, 
leading in a shift in costs and benefits 
to different participants and practices, 
but little net cost or benefit for CRP as 
a whole. 

Regulatory Flexibility Act 
It has been determined that the 

Regulatory Flexibility Act is not 
applicable to this interim rule because 
CCC is not required by 5 U.S.C. 553 or 
any other provision of law to publish a 
notice of proposed rulemaking for this 
rule. CCC is authorized by section 2904 
of the 2008 Farm Bill to issue an interim 
rule effective on publication with an 
opportunity for comment. 

Environmental Evaluation 
In 2003, FSA, on behalf of CCC, 

finalized a Programmatic Environmental 
Impact Statement (PElS) for the 
reauthorization of the CRP in Title II of 
the Farm Security and Rural Investment 
Act of 2002 (2002 Farm Bill) and 
published a Record of Decision (ROD). 
Consistent with provisions in 40 CFR 
1508.28, in order to focus primarily on 
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the issues relevant to this specific rule 
and not duplicate material found in the 
2003 EIS, FSA tiered a Programmatic 
Environmental Assessment (PEA) on 
select provisions of the 2008 Farm Bill 
for CRP to the 2003 PElS; tiering is 
appropriate when the sequence of 
analysis is lesser in scope than the 
initial programmatic statement. 

The PEA incorporated by reference 
general discussions and analysis from 
the 2003 PElS to assess potential 
environmental impacts associated with 
implementation of only those non­
discretionary provisions identified in 
this rule for CRP consistent with the 
2008 Farm Bill. The Final PEA and 
Finding of No Significant Impact 
(FONSI) on select provisions of the 2008 
Farm Bill for CRP was published in the 
Federal Register on December 16, 2008 
(73 FR 76331-76332) for public review 
and comment. The proposed changes 
analyzed in the PEA were separate and 
distinct from the proposals for 
discretionary changes examined in the 
2010 Final Supplemental 
Environmental Impact Statement (Final 
SEIS). For those 2008 Farm Bill changes 
not examined in the PEA where 
discretion was exercised, FSA 
published a Final SEIS to the 2003 
Programmatic Environmental Impact 
Statement (PElS) on CRP on February 
19, 2010, (75 FR 7438-7440) for public 
comment and review. 

On behalf of the Commodity Credit 
Corporation, FSA prepared a Final 
Supplemental Environmental Impact 
Statement (SEIS) for CRP and the Notice 
of Availability (NOA) was published in 
the Federal Register (FR) on June 18, 
2010 (75 FR 34737-34738). Based on a 
thorough evaluation of the resource 
areas affected by CRP, a detailed 
analysis of the Alternatives, and a 
comprehensive review of public 
comments, FSA has issued a Record of 
Decision (ROD). This decision was 
made after comparing overall 
environmental impacts and other 
relevant information with regard to the 
reasonable alternatives considered in 
the Final SEIS. The ROD can be found 
on FSA's Web site: http:! I 
www.fsa.usda.gov/FSA/webapp?area= 
home&subject=ecrc&topic=nep-cd. 

Executive Order 12372 

This program is not subject to 
Executive Order 12372, which requires 
consultation with State and local 
officials. See the notice related to 7 CFR 
part 3015, subpart V, published in the 
Federal Register on June 24, 1983 (48 
FR 29115). 

Executive Order 12988 

This rule has been reviewed under 
Executive Order 12988, Civil Justice 
Reform. This final rule is not retroactive 
and does not preempt State or local 
laws, regulations, or policies unless they 
represent an irreconcilable conflict with 
this rule. Before any judicial action may 
be brought regarding provisions of this 
rule, the administrative appeal 
provisions of 7 CFR parts 11, 624, and 
780 must be exhausted. 

Executive Order 13132 

The policies contained in this rule do 
not have any substantial direct effect on 
States, on the relationship between the 
Federal government and the States, or 
on the distribution of power and 
responsibilities among the various 
levels of government. Nor does this rule 
impose substantial direct compliance 
costs on State and local governments. 
Therefore, consultation with the States 
is not required. 

Executive Order 13175 

The policies contained in this rule do 
not have tribal implications that 
preempt tribal law. 

USDA will undertake, within 6 
months after this rule becomes effective, 
a series of regulation Tribal consultation 
sessions to gain input by Tribal officials 
concerning the impact of this rule on 
Tribal governments, communities, and 
individuals. These sessions will 
establish a baseline of consultation for 
future actions, should any become 
necessary, regarding this rule. Reports 
from these sessions for consultation will 
be made part of the USDA annual 
reporting on Tribal Consultation and 
Collaboration. USDA will respond in a 
timely and meaningful manner to all 
Tribal government requests for 
consultation concerning this rule and 
will provide additional venues, such as 
webinars and teleconferences, to 
periodically host collaborative 
conversations with Tribal leaders and 
their representatives concerning ways to 
improve this rule in Indian country. 

Unfunded Mandates 

This rule contains no Federal 
mandates under the regulatory 
provisions of Title II of the Unfunded 
Mandate Reform Act of 1995 (UMRA, 
Pub. L. 104-4) for State, local, or tribal 
governments, or the private sector. In 
addition, CCC is not required to publish 
a notice of proposed rulemaking for this 
rule. Therefore, this rule is not subject 
to the requirements of sections 202 and 
205 ofUMRA. 

Small Business Regulatory Enforcement 
Fairness Act of1996 

This rule has been determined to be 
Major under the Small Business 
Regulatory Enforcement Fairness Act of 
1996, (Pub. L. 104-121) (SBREFA). 
SBREFA normally requires that an 
agency delay the effective date of a 
major rule for 60 days from the date of 
publication to allow for Congressional 
review. Section 808 of SBREF A allows 
an agency to make a major regulation 
effective immediately if the agency finds 
there is good cause to do so. Section 
2904(c) provides that the authority in 
Section 808 of SBREF A will be used in 
implementing the 2008 Farm bill 
changes to the CRP. Consistent with 
section 2904(c) of the 2008 Farm Bill, 
FSA finds that it would be contrary to 
the public interest to delay 
implementation of this rule because it 
would significantly delay 
implementation of the program changes 
required by the 2008 Farm Bill by 
impeding the conduct of future general 
signups without having these additional 
changes to the program regulations in 
place. Therefore, this rule is effective on 
the date of its publication in the Federal 
Register. 

Federal Domestic Assistance Program 
The title and number of the Federal 

Domestic Assistance Program in the 
Catalog of Federal Domestic Assistance 
to which this rule applies is the 
Conservation Reserve Program-10.069. 

Paperwork Reduction Act 
The regulations in this rule are 

exempt from the requirements of the 
Paperwork Reduction Act (44 U.S.C. 
Chapter 35), as specified in section 2904 
of the 2008 Farm Bill, which provides 
that these regulations be promulgated 
and the programs administered without 
regard to the Paperwork Reduction Act. 

E-Government Act Compliance 

CCC is committed to complying with 
the E-Government Act, to promote the 
use of the Internet and other 
information technologies to provide 
increased opportunities for citizen 
access to Government information and 
services, and for other purposes. 

List of Subjects in 7 CFR Part 1410 

Administrative practice and 
procedure, Agriculture, Environmental 
protection, Grant programs­
Agriculture, Natural resources, 
Reporting and recordkeeping 
requirements, Soil conservation, 
Technical assistance, Water resources, 
Wildlife. 
• For the reasons explained above, this 
rule amends 7 CFR part 1410 as follows: 
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PART 1410-CONSERVATION 
RESERVE PROGRAM 

• 1. The authority citation for 7 CFR 
part 1410 continues to read as follows: 

Authority: 15 U.S.C. 714b and 714c; 16 
u.s.c. 3801- 3847. 

• 2. Amend§ 1410.2 as follows: 
• a. Revise the definition in paragraph 
(b) for "Agricultural commodity" to read 
as set forth below; 
• b. Add definitions in paragraph (b), in 
alphabetical order, for "Indian tribe," 
"Limited resource farmer or rancher," 
and "Pollinator" to read as set forth 
below; 
• c. Amend the definition of 
"Conserving use" by removing the words 
"1996 through 2001" each time they 
appear and adding, in their place, the 
words "2002 through 2007"; and 
• d. Amend the definition of 
"Considered planted" by removing the 
words "or will expire during calendar 
year 2000, 2001, or 2002". 

§ 1410.2 Definitions. 

* * * * * 
(b)* * * 
Agricultural commodity means: 
(1) Any crop p lanted and produced by 

annual tilling of the soil or on an annual 
basis by one-trip p lanters, 

(2) Sugarcane planted or produced in 
a State, or 

(3) Alfalfa and other multi-year 
grasses and legumes grown in a rotation 
practice as approved by CCC. 
* * * * * 

Indian tribe means any Indian tribe, 
band, nation, or other organized group, 
or community, including pueblos, 
rancherias, colonies and any Alaska 
Native Village, or regional or village 
corporation as defined in or established 
pursuant to the Alaska Native Claims 
Settlement Act (43 U.S.C. 1601- 1629h), 
which is recognized as eligible for the 
special programs and services provided 
by the United States to Indians because 
of their status as Indians. 
* * * * * 

Limited resource farmer or rancher 
means: 

(1) A person with direct or indirect 
gross farm sales of not more than 
$155,200 in each of the previous two 
calendar years preceding the year of 
enrollment (adjusted for inflation using 
Prices Paid by Farmer Index as 
compiled by the USDA National 
Agricultural Statistics Service), and 

(2) A total household income at or 
below the national poverty level for a 
family of four, or less than 50 percent 
of county median household income in 
each of the previous two years (to be 

determined annually using U.S. 
Department of Commerce data). 
* * * * * 

Pollinator means an insect or other 
animal that carries pollen from one 
flower to another. 
* * * * * 
• 3. Revise§ 1410.4(b) to read as 
follows: 

§ 1410.4 Maximum county acreage. 

* * * * * 
(b) The restrictions in paragraph (a) of 

this section may be waived by CCC as 
follows: 

(1) If CCC determines that such action 
would not adversely affect the local 
economy of the county and that 
operators in the county are having 
difficulties complying with 
conservation plans implemented under 
part 12 of this title; or 

(2) Cropland in a county enrolled 
under continuous signup provisions as 
specified in§ 1410.30 or§ 1410.50 may 
be excluded from the restrictions in 
paragraph (a) of this section, as 
determined by CCC, provided that the 
county government concurs. 
* * * * * 
§ 141 0.6 [Amended] 

• 4. Amend§ 1410.6 as follows: 
• a. In paragraphs (a)(1) , (a)(2) 
introductory text , (a)(2)(i)(B), (a)(2)(i)(C), 
(a)(2)(ii) introductory text, (a)(2)(ii))B), 
(a)(3), (b)(1) introductory text, (b)(2)(iii), 
(b)(6), (b)(7), (b)(11), (b)(12), (c) 
introductory text and (c)(3), remove the 
words "the Deputy Administrator" each 
time they appear and add, in their p lace, 
the word "CCC", 
• b. In paragraph (a)(1), remove the 
words "1996 through 2001" and add, in 
their place, the words "2002 through 
2007", 
• c. Remove paragraph (a)(2)(i), 
• d. Redesignate paragraph (a)(2)(ii) as 
paragraph (a)(2)(i) and reserve 
paragraph (a)(2)(ii), and 
• e. In newly redesignated paragraph 
(a)(2)(i), introductory text, second 
sentence, add the word "by" before the 
word "CCC". 
• 5. Amend§ 1410.31 to redesignate 
paragraph (c) as paragraph (d) and to 
add new paragraph (c) to read as 
follows : 

§ 1410.31 Acceptability of offers. 

* * * * * 
(c) Notwithstanding paragraph (b) of 

this section, when all other appropriate 
factors are equivalent, CCC may give 
preference to offers from residents of the 
county or contiguous county where the 
offered land is located. 
* * * * * 

• 6. Amend§ 1410.62 as follows: 
• a. In paragraph (g) , remove the words 
"beginning and socially disadvantaged" 
and add, in their place, the words 
"Indian tribes and beginning, limited 
resource, and socially disadvantaged" 
and 
• b. Add paragraph (h) to read as 
follows: 

§ 1410.62 Miscellaneous. 

* * * * * 
(h) As determined by CCC, consistent 

with the purposes of CRP, the 
development of habitat for, and use of 
conservation practices for, native and 
managed pollinators may be authorized. 
• 7. Amend§ 1410.63 by revising 
paragraph (c) to read as follows: 

§ 1410.63 Permissive uses. 

* * * * * 
(c) The following activities may be 

permitted, as determined by CCC, on 
CRP enrolled land insofar as they are 
consistent with the conservation 
purposes of the program including 
timing, frequency, and duration as 
provided in an approved CRP 
conservation plan that identifies 
appropriate vegetative management 
requirements: 

(1) Managed harvesting, including 
harvest of biomass, but only in exchange 
for a payment reduction as determined 
by CCC and in accordance with harvest 
frequency and timing of harvesting 
activities outside the official nesting and 
broodrearing season only as identified 
in an approved CRP conservation plan; 

(2) Routine grazing, but only in 
exchange for a payment reduction as 
determined by CCC and in accordance 
with appropriate vegetative 
management requirements and stocking 
rates for the land, grazing frequency, 
and grazing periods outside the official 
nesting and broodrearing season only as 
identified in an approved CRP 
conservation plan; 

(3) Prescribed grazing to control 
invasive species, but only in exchange 
for a payment reduction as determined 
by CCC and in accordance with 
appropriate vegetative management 
requirements and stocking rates for the 
land, grazing frequency, and grazing 
periods outside the official nesting and 
broodrearing season only as identified 
in an approved CRP conservation plan; 

(4) Harvesting, grazing, or other 
commercial use of the forage on the land 
in response to a drought or other 
emergency, but only in exchange for a 
payment reduction as determined by 
CCC; 

(5) Wind turbines on CRP land 
installed in numbers and locations as 
determined appropriate by CCC 
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considering the location, size, and other 
physical characteristics of the land, the 
extent to which the land contains 
wildlife and wildlife habitat, and the 
purposes of CRP, but only in exchange 
for a payment reduction as determined 
by CCC; 

(6) Spot grazing, if necessary for 
control of weed infestation, and not to 
exceed a 30-day period according to an 
approved conservation plan, but only in 
exchange for a payment reduction as 
determined by CCC; 

(7) Forestry maintenance such as 
pruning, thinning, and timber stand 
improvement on lands converted to 
forestry use, but only in accordance 
with a conservation plan, and only in 
exchange for a payment reduction as 
determined by CCC; and 

(8) The sale of carbon, water quality, 
or other environmental credits, as 
determined appropriate by CCC. 

Signed at Washington, DC, on July 21, 
2010. 
Jonathan W. Coppess, 
Executive Vice President, Commodity Credit 
Corporation. 
[FR Doc. 2010-16473 Filed 7-27-10; 8:45am] 

BilLING CODE 341D-0!;-P 

NUCLEAR REGULATORY 
COMMISSION 

10 CFR Part 110 

[NRC-2008-0567] 

RIN 3150-AI16 

Export and Import of Nuclear 
Equipment and Material; Updates and 
Clarifications 

AGENCY: Nuclear Regulatory 
Commission. 
ACTION: Final rule. 

SUMMARY: The United States Nuclear 
Regulatory Commission (NRC) is 
amending its regulations that govern the 
export and import of nuclear equipment 
and material. This rule allows 
International Atomic Energy Agency 
Code of Conduct on the Safety and 
Security of Radioactive Sources 
Category 1 and 2 quantities of 
radioactive materials to be imported 
under a general license. This rule also 
revises the definition of "radioactive 
waste" and removes the definition of 
"incidental radioactive material." In 
addition, this rule updates, clarifies, and 
corrects several provisions. 
DATES : The rule is effective on August 
27, 2010. 
ADDRESSES: You can access publicly 
available documents related to this 
document using the following methods: 

Federal e-Rulemaking Portal: Go to 
http://www.regulations.gov and search 
for documents filed under Docket ID 
[NRC-2008-0567]. Address questions 
about NRC dockets to Ms. Carol 
Gallagher at 301-492-3668; e-mail 
Carol. Gallagh er@nrc .gov. 

NRC's Public Document Room (PDR): 
The public may examine and have 
copied for a fee publicly available 
documents at the NRC's PDR, Room 01 
F21, One White Flint North, 11555 
Rockville Pike, Rockville, Maryland. 

NRC's Agencywide Documents Access 
and Management System (ADAMS): 
Publicly available documents created or 
received at the NRC are available 
electronically at the NRC's electronic 
Reading Room at http://www.nrc.gov/ 
reading-rmladams.html. From this page, 
the public can gain entry into ADAMS, 
which provides text and image files of 
NRC's public documents. If you do not 
have access to ADAMS or if there are 
problems in accessing the documents 
located in ADAMS, contact the NRC's 
PDR reference staff at 1- 800- 397-4209, 
301-415- 4737, or by e-mail to 
pdr.resource@nrc.gov. 

FOR FURTHER INFORMATION CONTACT: 
Brooke G. Smith, Senior International 
Policy Analyst, Office of International 
Programs, U.S. Nuclear Regulatory 
Commission, MS-04E21, Washington, 
DC 20555-0001; telephone: (301) 415-
2347; e-mail: brooke.smith@nrc.gov, or 
Jill Shepherd, Licensing Officer, Office 
oflnternational Programs, U.S. Nuclear 
Regulatory Commission, MS-04E21 , 
Washington, DC 20555-0001; telephone: 
(301) 415- 3635; email: 
jill.shepherd@nrc.gov. 
SUPPLEMENTARY INFORMATION: 

I. Background 
II. Analysis of Public Comments on Proposed 

Rule 
III. Section-by-Section Analysis 

I. Background 

On June 23, 2009, the NRC published 
a proposed rule that requested 
comments on the proposed changes to 
10 CFR part 110, Export and Import of 
Nuclear Equipment and Material (74 FR 
29614). This final rule updates, clarifies, 
and corrects several provisions in 10 
CFR part 110 to improve NRC's 
regulatory framework for the export and 
import of nuclear equipment, material, 
and radioactive waste. It also clarifies 
and corrects the regulations addressing 
the general license for the export of 
byproduct material. In addition, changes 
are made to the regulations governing 
the export and import of International 
Atomic Energy Agency (IAEA) Code of 
Conduct on the Safety and Security of 
Radioactive Sources Category 1 and 

Category 2 quantities of radioactive 
materials listed in appendix P to 10 CFR 
part 110 and the definition of 
"radioactive waste" in 10 CFR part 110. 
A discussion of the most significant 
changes follows. 

A. Category 1 and 2 Quantities of 
Radioactive Material Listed in Appendix 
P to 10 CFR Part 110 

The NRC reevaluated the need for a 
specific license for the import of 
Category 1 and 2 quantities of 
radioactive material to a U.S.-licensed 
user in light of enhancements made to 
the NRC's domestic regulatory 
framework. As a result, the NRC is 
amending 10 CFR part 110 to allow 
imports of Category 1 and 2 quantities 
of materials listed in Appendix P under 
a general license. 

After the attacks of September 11, 
2001, the Commission determined that 
certain licensed material should be 
subject to enhanced security 
requirements and safeguarded during 
transport, and that individuals with 
unescorted access to risk-significant 
quantities of radioactive material should 
be subject to background investigations. 
The results of vulnerability assessments 
performed by the NRC were used in the 
development of security enhancement 
orders that were issued to licensees 
using a graded approach based on the 
relative risk and quantity of material 
possessed by the licensee. (70 FR 72128; 
December 1, 2005) These security orders 
specifically address the security of 
byproduct material possessed in 
quantities greater than, or equal to, 
Category 1 and 2 quantities. The orders 
provide for enhanced security measures 
for such things as license verification 
before transfer, intrusion detection and 
response, access control, and 
coordination with local law 
enforcement authorities. The orders also 
contain requirements for the licensee to 
determine the trustworthiness and 
reliability of individuals permitted 
unescorted access to risk-significant 
radioactive materials. The 
determination involves a background 
investigation of the individual. 

With the passage of the Energy Policy 
Act of 2005 giving the NRC new 
fingerprinting authority, the 
Commission determined that 
individuals with access to Category 1 
and 2 quantities of radioactive material 
warrant fingerprinting and FBI criminal 
history records checks. 

By the end of 2007, the NRC had 
issued orders to all NRC licensees that 
possessed Category 1 or 2 quantities of 
radioactive material (72 FR 70901; 
December 13, 2007) to require 
fingerprinting and FBI criminal history 
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NATURAL RESOURCES CONSERVATION SERVICE 

CONSERVATION PRACTICE STANDARD 

SURFACE ROUGHENING 

(Ac.) 

CODE 609 

DEFINITION 

Performing tillage operations that create 
random roughness of the soil surface 

PURPOSE 

• Reduce wind erosion 

• Reduce dust emissions into the air 

• Protect plants from abrasion by wind­
blown particles. 

CONDITIONS WHERE PRACTICE APPLIES 

On soils that have a surface layer suitable for 
clod formation and have a high potential for 
wind erosion due to lack of surface cover. 
This practice should not be used as a primary 
erosion control practice. 

This practice applies on soils whose surface 
layer has a wind erodibility factor (I) value of 
1 04 or less (see the National Agronomy 
Manual, Exhibit 502-2). 

GENERAL CRITERIA APPLICABLE TO ALL 
PURPOSES 

Tillage operations done for this purpose will 
produce random roughness (RR) values 
(inches) large enough to achieve a 25% 

reduction in the potential erosion rate (soil "I" 
value), OR reduce wind erosion during the 
management period by 25% as determined by 
the most current wind erosion technology. 

The random roughness (K.,.) value used to 

estimate wind erosion shall be determined 
from Table 1. Random roughness (Krr) shall 
be equal to or less than 0.75. The shaded 
area shows the RR- "I" factor combinations 
that meet the 25% reduction criterion. 

Table 1. Krr from Random Roughness (RR) 
and "I" Factor Values 1 

RR I= 104 I= 86 I::; 56 
(in) 
0.2" 1.0 1.0 1.0 
0.4" 0.95 0.86 0.70 
0.6" 0.88 0.76 0.51 
0.8" 0.82 0.68 0.40 
1.0" 0.78 0.62 0.34 
1.2" 0.74 0.57 0.30 
1.4" 0.72 0.54 0.27 
1.6" 0.69 0.51 0.24 

1Note-l factor values >134 have a Krr = 1.0, & 
the I of 134 soil will not reach a 25% reduction 
at any RR. 

Random Roughness (RR) values shall be 
estimated from the field operation table for 
random roughness [see the National 
Agronomy Manual Part 502, Exhibit 502-7], or 
estimated using the roughness pictures in 
Agriculture Handbook 703 Appendix C, pages 
339 to 347. 

Criteria to Protect Plants from Abrasion by 
Wind Blown Soil Particles 

Tillage operations for this purpose will produce 
random roughness sufficient to reduce or 
eliminate surface creep (roller phase) and 
saltation during crop emergence and early 

crop development. 

Conservation practice standards are reviewed periodically and updated if needed. To obtain 
the current version of this standard, contact your Natural Resources Conservation Service 
State Office or visit the Field Office Technical Guide. 

NRCS, NM 
January 2011 
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Roughness created shall reduce the soil loss 
for the first growth period after planting the 
crop to the soil loss listed in National 
Agronomy Manual Table 502-4, 

CONSIDERATIONS 

This practice should be used when a well­
planned and properly applied wind erosion 
control system fails for reasons beyond the 
control of the producer. These situations may 
exist when a low residue-producing crop is 
harvested too late in a growing season to 
produce sufficient residue cover, or when the 
planned erosion control system fails to control 
erosion during a high wind event. 

Wide spacing of chisel points or skip chiseling 
(alternate chiseled/non-chiseled strips) for the 
first operation may permit salvaging part of a 
growing crop of small grain and leave 
undisturbed soil for later operations, if needed. 

Spacing and depth of chisel operation are 
important to obtain uniform distribution of clods 
on the surface. Close spacing at shallow 
depths generally pulverizes the soil, and does 
not produce enough random roughness to 
decrease the soil-blowing potential. 

Proper tillage equipment matched to the crop 
being grown and soil is important. In general, 
chisels or narrow sweeps may reduce potential 
soil blowing on loamy or fine textured soils. 
Roughening the soil surface with a 
lister/bedder or wide shovels on chisel shanks 
is more effective on soils whose surface layer 
has a wind erodibility factor (I) value of 104 
and 86. 

Emergency tillage (surface roughening) can be 
done on soil that has an "I" factor greater than 
104 using deep tillage, when soil moisture is 
adequate to create a stable aggregate (clod) 
and when finer soil material can be brought to 
the surface. 

Perform the initial tillage operation as soon as 
erosion starts, or as soon as it is evident that 
the existing cover or surface roughness is 
inadequate to control erosion below an 
acceptable level. 

NRCS, NM 
January 2011 

Begin surface roughening operations on the 
windward (up wind) edge of the field. 

Ridging associated with the tillage is very 
important to controlling wind erosion. Tillage 
that creates ridging is done perpendicular to 
the direction of damaging wind. See 
conservation practice standard Cross Wind 
Ridges 588 for criteria to use ridging. 

Surface crusts generally reduce soil erodibility. 
However, certain smooth, crusted soils with 
loose grains (sand size particles) on the soil 
surface may cause crusts to abrade rapidly. 
These soils include loamy fine sands and 
sandy loams that have significant portions of 
sand on the surface when crusted . They also 
include certain calcareous loams, silt loams, 
and silty clay loams that tend to form sand 
sized aggregates in the surface when crusted. 

PLANS AND SPECIFICATIONS 

Plans and specifications for establishment of 
this practice shall be prepared for each field or 
treatment unit according to the conditions and 
criteria in this standard. Specifications shall be 
recorded using approved specification sheets, 
job sheets, narrative statements in the 
conservation plan, or other acceptable 
documentation. 

OPERATION AND MAINTENANCE 

This practice will be performed as soon as 
possible when there is inadequate cover to 
protect the soil from potential wind erosion 
events or when a crusted soil condition occurs 
as sensitive crop is emerging and inadequate 
crop residues are present. 

REFERENCES 

USDA. Natural Resources Conservation 
Service, National Agronomy Manual, 3rd. Ed., 
October 2002. Part 502 Wind Erosion. 



Reductions from Idaho Controls  

  



 



Emissions Sources Affected by Burn Cessation Ordinances 
Source PM2.5 NOx voc NH3 S02 

fireplace: general 0.016 0.002 0.013 0.000 0.000 

woodstove: fireplace inserts, non-EPA certified 0.029 0.003 0.050 0.000 0.000 

woodstove: freestanding, non-EPA certified 0.035 0.003 0.063 0.000 0.000 

Furnace: indoor, wood fired, non-EPA certified 0.005 0.000 0.002 0.000 0.000 

Hydronic heater, outdoor 0.001 0.000 0.000 0.000 0.000 

Fire log 0.004 0.001 0.005 0.000 0.000 

waste disposal, open-burning 0.000 0.000 0.005 0.000 0.000 

subtotal 0.090 0.009 0.138 0.000 0.000 

less emissions reductions due to woodstove change-

outs 0.030 0.000 0.060 0.000 0.000 

total 0.060 0.009 0.078 0.000 0.000 

In order to estimate the emissions that would be "turned off" when the AQI reaches or is forecasted to reach 

75, Idaho used the 2008 emissions data (in tons per episode day) from units or activities affected by the 

ordinances. The emissions reductions due to woodstove change-outs were subtracted from the 2008 

inventory numbers to arrive at the estimated daily amount of emissions that would cease to be added once a 

burn ban has been called . 



Documentation of source of data for calculating emissions from units affected by the woodstove/open-burning ordinances 
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1 Summary 
In support of the Cache Valley, Utah/Idaho PM2.5 SIP attainment demonstration, episodic road 
dust emissions were computed for eleven Idaho Counties for each of the 86 days included in 
Utah Division of Air Quality’s four photochemical modeling periods from 2007 through 2010. 
The Paved Roads AP-42 road dust emission estimation methodology revised in January 2011 
was followed rigorously (USEPA, 2011). Local wintertime sanding practices were identified 
along with snow days which trigger application of antiskid material (sand).  Enhanced silt 
loadings recommended in the AP-42 section were used for specified days after each sanding 
event.  
 
The development of episodic emissions for UDAQ’s photochemical  modeling episodes are 
described in Sections 4 and 5. Following the model evaluation phase, IDEQ used the same 
methodology to  develop base-year and future year road dust emissions for typical winter 
weekday and weekend day conditions.  Finally, emission reductions were computed to represent 
the reductions in sand usage in Franklin County resulting from use of a 4-to-1 sand-to-salt mix, 
and liquid brine on days when it is not too cold. The base-year (2008) and future-year (2014 and 
2019) emissions, and emission reduction estimates are described in Section 6. 

2 Introduction 
This report details the methodology used to develop the episodic, base-year and future-year  
paved road dust emission inventory for the Idaho portion of the modeling domain to be used in 
the Cache Valley PM2.5 SIP attainment demonstration.  This emission inventory was compiled by 
the Idaho Department of Environmental Quality (IDEQ) with data and information from the 
Idaho Transportation Department (ITD), Bannock Planning Organization (BPO), Franklin 
County Road Department, and Pocatello City Road Department.  These estimates will be 
reviewed through Idaho’s interagency consultation process.   

The state of Idaho used the January 2011 version of the AP-42 Road Dust emission factor 
methodology (USEPA, 2011) to calculate paved road dust emissions for each episode day and 
each county in the Idaho portion of the modeling domain. The episodic emissions computed 
using this method are required for the model evaluation and attainment demonstration, rather 
than annualized emissions, so that day-to-day variation in precipitation and road silt loadings can 
be accounted for in the photochemical modeling step. The methods used and local inputs for 
Idaho counties are described in this document. 

3 Idaho Portion of Modeling Domain, Target Counties, and Target 
Dates 

This project is specific for the Cache Valley PM2.5 SIP.  The counties included in this project are 
within the Idaho portion of the Cache Valley PM2.5 SIP modeling domain.  The emission 
inventory is an episodic, day to day inventory in the four episode periods to be modeled by the 
Utah Division of Air Quality (UDAQ).  The Idaho portion of the modeling domain is shown in 
Figure 1 along with the National Weather Service (NWS) airports which provided precipitation 
data. The target counties and target dates are shown in Table 1 and Table 2, respectively. 
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There are 86 model days in the four UDAQ model episodes shown in Table 2.  Days in which 
snow occurs in one or more counties are indicated with an asterisk (*) because snow triggers 
application of antiskid material (sand) on the roadways and fresh sanding temporarily increases 
the silt loading on the roads for 1 to 7 days, depending on how much traffic each roadway 
experiences.  Highly trafficked roads lose the “additive silt loading” within one day or less, while 
the fresh silt on local roadways does not decay to winter baseline levels until after about seven 
days.  In addition to snow/sanding days, the stagnation days in Cache Valley are indicated by 
boxes around each day in which the 24-hour PM2.5 concentration exceeded 35µg/m3 in Logan.    
The sanding days and stagnation days are indicated in Table 2 to highlight the fact that most 
stagnation days occur at least a few days after any fresh snow/sanding events.  The temporary 
additive silt loadings play a diminished role on the days when PM2.5 concentrations are above 35 
µg/m3, the National Ambient Air Quality Level. The “ubiquitous winter baseline” silt loadings, 
on the other hand, are applicable throughout the winter resulting in one to four times more 
emissions than an area that does not utilize sand as an antiskid material, depending on the level 
of traffic. 
 

Figure 1  Idaho Portion of Modeling Domain and Precipitation Sites 
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Table 1  Target Counties 

County ID County Name 

16005 Bannock County 
16007 Bear Lake County 
16013 Blaine County 
16029 Caribou County 
16031 Cassia County 
16041 Franklin County 
16053 Jerome County 
16063 Lincoln County 
16067 Minidoka County 
16071 Oneida County 
16077 Power County 

Table 2  Target Dates  
Episode 1 Episode 2 Episode 3 Episode 4 

1/11/2007* 2/13/2008* 1/8/2009 12/7/2009* 12/31/2009 
1/12/2007 2/14/2008 1/9/2009 12/8/2009* 1/1/2010 
1/13/2007 2/15/2008 1/10/2009 12/9/2009 1/2/2010 
1/14/2007 2/16/2008 1/11/2009 12/10/2009 1/3/2010 
1/15/2007 2/17/2008 1/12/2009 12/11/2009 1/4/2010 
1/16/2007 2/18/2008 1/13/2009 12/12/2009 1/5/2010 
1/17/2007 2/19/2008 1/14/2009 12/13/2009* 1/6/2010 
1/18/2007  1/15/2009 12/14/2009 1/7/2010 
1/19/2007  1/16/2009 12/15/2009 1/8/2010 

1/20/2007*  1/17/2009 12/16/2009 1/9/2010 
1/21/2007  1/18/2009 12/17/2009 1/10/2010 

  1/19/2009 12/18/2009 1/11/2010 
  1/20/2009 12/19/2009 1/12/2010 
  1/21/2009 12/20/2009 1/13/2010 
  1/22/2009 12/21/2009 1/14/2010 
  1/23/2009* 12/22/2009 1/15/2010 
  1/24/2009* 12/23/2009 1/16/2010 
  1/25/2009* 12/24/2009 1/17/2010 
  1/26/2009 12/25/2009 1/18/2010 
  1/27/2009 12/26/2009 1/19/2010 
   12/27/2009 1/20/2010 
   12/28/2009 1/21/2010 
   12/29/2009 1/22/2010* 
   12/30/2009 1/23/2010 

* indicates snow & antiskid application in one or more counties. 
  Boxed days indicate Cache Valley stagnation days with 24-hr PM2.5 > 35 µg/m3 
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4 Methodology 
Paved road dust emissions were computed on a daily basis using equation 3 from the January 
2011 version of AP-42, Section 13.2.1 (USEPA, 2011).  This form of the equation accounts for 
precipitation that occurs during each of the episode days modeled.   

 
Eext = [ k (sL)0.91 x (W)1.02 ] (1 –1.2P/N) 

where 
Eext = PM10  or PM2.5 emission factor in the same units as k, 
K = particle size multiplier (1.0 for PM10 [g/VMT], 0.25 for PM2.5 [g/VMT]), 
sL = road surface silt loading (grams per square meter) (g/m2), 
W = average weight (tons) of the vehicles traveling the road, 
P = number of hours with at least 0.254 mm (0.01 in.) of precipitation during the 
averaging period (daily), and  
N = number of hours in the averaging period (24 for daily). 

The emissions for each county and each roadway type is the product of the emission factor and 
the vehicle miles traveled on each roadway type and in each county. 

Therefore, for each roadway type, each county and each day in the modeling period, vehicle 
miles traveled (VMT), road surface silt loading, average weight of the vehicles traveling the 
road, and the number of hours with at least 0.254 mm (0.01 in) of precipitation must be 
determined.  The following sections will discuss these inputs in detail.  Note, road dust 
categories are computed only for local roads, arterials and freeways, however, VMT are 
available for the Highway Performance Monitoring System (HPMS) roadway types (FHWA, 
2011).  Table 3 shows the roadway type definitions and the relationship between the road dust 
roadways and HPMS roadway types. 

Table 3  Roadway Type Definition in Road Dust Calculation 
Road Type for Road 

Dust Road Type  for Road Dust HPMS Road Type ID HPMS RoadType 

11 Rural Interstate 11 Rural Interstate 

13 Rural Arterial 

13 Rural Principal 
Arterial 

15 Rural Minor Arterial 
17 Rural Major Collector 
19 Rural Minor Collector 

21 Rural Local 21 Rural Local 

23 Urban Interstate 
23 Urban Interstate 

25 Urban 
Freeway/Expressway 

27 Urban Arterial 
27 Urban Principal 

Arterial 
29 Urban Minor Arterial 
31 Urban Collector 

33 Urban Local 33 Urban Local 
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4.1 Vehicle Miles Traveled 
To generate an on road mobile emission for each day in the modeling period and each county in 
the Idaho portion of modeling domain, daily averaged vehicle miles traveled (VMT) are required. 
The VMT generated during the MOVES2010a mobile source emission project for each day and 
each of these counties were used for this purpose.  Please see details in Appendix A: Vehicle 
Miles Traveled.  

4.2 Precipitation data 
Precipitation data was obtained from the Mesowest product “Precipitation Monitor” (MesoWest, 
2011).  Due to the poor quality of the data found in some Mesowest networks a representative 
site is not available for every county. Thus, three National Weather Service sites were used to 
represent the eleven counties in the domain, based on proximity.  It is recognized that 
mountainous counties may receive more snow than what is indicated by these lower elevation 
stations, however, most of the VMT occurs in the populated areas near these airports so this is a 
reasonable approach. Table 4 shows the mapping between precipitation monitor sites and 
counties.  If the precipitation data are missing for a specific hour, we assume no rain for that hour.  
Please see detail in Appendix B, where the P values for all the modeling days and counties are 
listed. 
 

Table 4  Representative Precipitation Monitor Sites 
Precipitation Monitor Site County 

ID 
County Name 

KBYI Burley, Idaho Airport 
 

16013 Blaine County 
16031 Cassia County 
16053 Jerome County 
16063 Lincoln County 
16067 Minidoka County 

KLGU Logan, Utah Airport 
16007 Bear Lake County 
16041 Franklin County 
16071 Oneida County 

KPIH Pocatello, Idaho 
Airport 

 

16005 Bannock County 
16029 Caribou County 
16077 Power County 

4.3 Average Vehicle Weight  
Permanent Automated Traffic Recorder (ATR) data from the eleven counties was provided by 
ITD and combined with more detailed, statewide vehicle classification data to determine the 
vehicle type fractions traveling on each roadway type in the modeling domain (Idaho 
Transportation Department, 2010). The average vehicle weight for each vehicle type was 
obtained from the MOVES2010a default database (USEPA, 2010) as shown in Table 5.  The 
VMT-weighted vehicle weights for each roadway type, each county and each day are listed in 
Appendix C. 
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Table 5  Average Vehicle Weight by Vehicle Type 
SourceType 

ID 
HPMS Vtype 

ID SourceType Name 
Source Mass  
(Metric Tons) 

11 10 Motorcycle 0.285 
21 20 Passenger Car 1.4788 
31 30 Passenger Truck 1.86686 
32 30 Light Commercial Truck 2.05979 
41 40 Intercity Bus 19.5937 
42 40 Transit Bus 16.556 
43 40 School Bus 9.06989 
51 50 Refuse Truck 20.6845 
52 50 Single Unit Short-haul Truck 7.64159 
53 50 Single Unit Long-haul Truck 6.25047 
54 50 Motor Home 6.73483 
61 60 Combination Short-haul Truck 29.3275 
62 60 Combination Long-haul Truck 31.4038 

 

 

4.4 Silt Loading 
Because there are no existing measured silt loading data available for eastern Idaho, the default 
silt loadings recommended in AP-42 (2011) were used.  After consulting with ITD and local road 
departments in Franklin and Bannock Counties, it was determined that sand is still used as anti-
skid material although its use is being reduced gradually. One to two inches of snow fall were 
assumed to trigger an application of anti-skid material, based on the ranges estimated by ITD, 
District 5 and local road departments.  In order to be conservative, ubiquitous winter baseline 
factors were used and one inch snow fall was used as the trigger for adding the “initial peak 
additive contribution” of silt due to application of antiskid abrasive (see Table 6).  The following 
section will discuss the VMT-weighted silt loading parameters, determining the days when the 
anti-skid material is applied, and the decay period for the silt loading additive contribution. The 
final silt loading for each day and each county is shown for example days of weekday/weekend 
with/without snow are in the Appendix D partial listing below.  The complete silt loadings for all 
episodic days are in a separate document, Appendix D:  Final Silt Loading. 
 

4.4.1 ADT Category VMT Weighted Silt Loading Parameters 
In the AP-42 (2011), default silt loading factors are given by the Average Daily Traffic (ADT) 
category, as shown in Table 6, excerpted from AP-42 (2011). 
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Table 6  AP-42 Ubiquitous Silt Loading Default Values with Hot Spot 
Contributions from Anti-Skid Abrasives (g/m2) (USEPA, 2011) 

 

All local roads were assumed to have less than 500 ADT, while all limited access roads (i.e. 
interstates) were assumed to be over 10,000 ADT. However, arterials include a small percentage 
of roadways having less than 500 ADT and greater than 10,000 ADT, with larger fractions in 
both the 500 – 5000 ADT and 5,000 – 10,000 ADT categories. In order to apply AP-42 ADT-
based factors to the arterials category, the link-level, average daily traffic (ADT) database for the 
area was used to compute the VMT fraction for each AP-42 ADT category within the rural and 
urban arterial roadway types. Table 7 shows the resulting VMT-weighted silt loading parameters 
for road dust roadway categories used in this project. 
 
 

Table 7  VMT-Weighted Silt Loading Parameters  

Roadway Type Rural 
Interstate 

Rural 
Local 

Urban 
Interstate 

Urban 
Local 

Rural 
Arterial 

Urban 
Arterial 

Ubiquitous Winter 
Baseline (g/m2) 0.015 2.4 0.015 2.4 0.4839 0.0670 

Initial peak additive 
contribution from 

application of antiskid 
abrasive (g/m2) 

2 2 2 2 2 2 

Days to return to 
baseline conditions 

(assume linear decay) 
0.5 7 0.5 7 2.425 0.6816 
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4.4.2 Days When Anti-skid Material was Applied 
In the modeling domain, only Pocatello Airport has high quality snowfall data (National Weather 
Service, 2011). Therefore, the method used to determine the days when anti-skid material was 
applied is as follows: for a specific county and day, anti-skid material was assumed to be applied 
if Pocatello Airport had one inch of snow and the number of hours with at least 0.01 inches of 
precipitation for that specific county and day is greater than zero. The days when anti-skid 
material was applied are indicated in Table 8 with a “1”.  On these days, an initial peak additive 
silt loading in Table 7 is added to the ubiquitous winter baseline silt loading. The additive silt 
loading contributions are assumed to decay linearly from the peak value based on the VMT-
weighted days to return to baseline conditions shown in the last row of Table 7.  Days without 
snow are not listed in Table 8. 
 

 
Table 8  Days When Anti-Skid Material was Applied 

Date 

Ba
nn

oc
k 

Be
ar

 L
ak

e 

Bl
ai

ne
 

C
ar

ib
ou

 

C
as

si
a 

Fr
an

kl
in

 

Je
ro

m
e 

Li
nc

ol
n 

M
in

id
ok

a 

O
ne

id
a 

Po
w

er
 

1/11/2007  1 1  1 1 1 1 1 1  
1/20/2007 1   1       1 
2/13/2008 1 1  1  1    1 1 
1/23/2009 1 1  1  1    1 1 
1/24/2009 1 1 1 1 1 1 1 1 1 1 1 
1/25/2009 1 1 1 1 1 1 1 1 1 1 1 
12/7/2009 1  1 1 1  1 1 1  1 
12/8/2009 1   1       1 
12/13/2009 1 1 1 1 1 1 1 1 1 1 1 
1/22/2010 1 1 1 1 1 1 1 1 1 1 1 



 

 11 

5 Episodic Paved Road Dust Emission Estimates 
Once the silt loading, average vehicle weight, precipitation and VMT were determined, the 
emission factors were calculated using the AP-42 (2011) method and the final emission estimates 
were generated.  Table 9 and Table 10 show PM10 and PM2.5 average episode daily emission 
estimates for each county.  The variation between the different episodes is primarily caused by 
snowfall days and how many times the anti-skid material was applied. Additional variation 
between counties results from the county VMT, the VMT roadway type distributions, and how 
many times the anti-skid material was applied in each county. The detailed PM10 and PM2.5 
emission estimates for episode example days including weekend/weekday and with/without 
snow are provided for each county in the Idaho portion of the modeling domain are in 
Appendices E – H.  

Appendix E:  PM10 Emission Factors (g/VMT),  

Appendix F:  PM2.5 Emission Factors (g/VMT),  

Appendix G:  PM10 Emission Estimates (tons/day), 

Appendix H:  PM2.5 Emission Estimates (tons/day).   
 

Table 9  PM10 Average Episode Daily Emission (tons/day) 
County Name Episode 1 Episode 2 Episode 3 Episode 4 
Bannock County 5.676 8.095 5.727 6.759 
Bear Lake County 2.098 2.419 1.836 1.850 
Blaine County 6.067 4.713 4.887 5.706 
Caribou County 1.520 2.003 1.468 1.761 
Cassia County 3.172 1.853 2.349 2.649 
Franklin County 2.077 2.386 1.795 1.875 
Jerome County 4.306 2.513 3.212 3.581 
Lincoln County 2.038 1.552 1.627 1.880 
Minidoka County 2.636 1.811 2.002 2.303 
Oneida County 1.154 1.304 1.031 0.776 
Power County 1.230 1.811 1.247 1.460 

 
Table 10  PM2.5 Average Episode Daily Emission (tons/day) 

County Name Episode 1 Episode 2 Episode 3 Episode 4 
Bannock County 1.419 2.024 1.432 1.690 
Bear Lake County 0.525 0.605 0.459 0.462 
Blaine County 1.517 1.178 1.222 1.427 
Caribou County 0.380 0.501 0.367 0.440 
Cassia County 0.793 0.463 0.587 0.662 
Franklin County 0.519 0.596 0.449 0.469 
Jerome County 1.077 0.628 0.803 0.895 
Lincoln County 0.510 0.388 0.407 0.470 
Minidoka County 0.659 0.453 0.501 0.576 
Oneida County 0.289 0.326 0.258 0.194 
Power County 0.308 0.453 0.312 0.365 
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6 Base- and Future Year Emissions and Emission Reductions 

6.1 Base- and Future-Year Emissions Estimates 
Base and future-year road dust emissions were developed using the same January 2011 EPA 
methodology described in Section 4. Base-year emissions were estimated for typical weekend 
and weekday scenarios during the 2007 – 2008 winter conditions (since weekday VMT are 
greater than weekend, emission reductions and the motor vehicle emission budgets are based on 
weekday emissions.)  Future year emissions were scaled up from the base year emissions 
estimates using future year VMT estimates obtained from the MOVES modeling, which used 
growth factors derived from MOVES national default VMT Idaho counties in 2008, 2014 and 
2019 (Department of Environmental Quality, 2012).  Episodic precipitation data for 2007-2008 
were used to represent precipitation, however only one snow event occurred so silt loadings were 
based on the VMT-weighted ubiquitous winter baseline values shown in Table 7 and transient 
additive silt loadings were not applied. Base- and future-year daily emissions are summarized in 
Table 11. 
 
Table 11  PM2.5 Base- and Future-Year Winter Daily Emission (tons/day) 

County Name 2008 2014 2019 
Weekday Weekend Weekday Weekend Weekday Weekend 

Bannock County 1.17 0.72 1.22 0.75 1.34 0.82 
Bear Lake County 0.42 0.28 0.44 0.29 0.48 0.32 
Blaine County 1.21 0.75 1.26 0.79 1.38 0.86 
Caribou County 0.36 0.24 0.38 0.24 0.41 0.27 
Cassia County 0.48 0.29 0.50 0.31 0.54 0.33 
Franklin County 0.45 0.28 0.47 0.29 0.52 0.32 
Jerome County 0.65 0.43 0.68 0.44 0.74 0.48 
Lincoln County 0.41 0.26 0.43 0.27 0.47 0.30 
Minidoka County 0.47 0.29 0.49 0.30 0.53 0.33 
Oneida County 0.13 0.08 0.13 0.08 0.14 0.09 
Power County 0.22 0.14 0.23 0.14 0.25 0.16 

 

6.2 Emission Reduction Estimates 
Paved road dust emission estimates are dependent on the silt loading and silt loading increases 
during the winter season when sand is used as an anti-skid treatment on icy and snowy roads.  
For areas in which 100% sand is used for anti-skid treatment, the Ubiquitous Winter Baseline silt 
loadings are assumed and a temporary additive silt loading contribution is added for a number of 
days after each snow event before the newly generated silt has been blown or washed off the 
roadway.  In areas in which only salt is used for anti-skid treatment, no increase in road silt 
occurs and the non-winter Ubiquitous Baseline silt loadings are assumed, similar to summer 
conditions (Table 6).  When sand is partially replaced by salt, the silt loading and the resulting 
emissions are reduced in proportion to the reduction in the amount of sand used.   
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The Franklin County Road and Bridge Department has signed a Memorandum of Agreement 
(Appendix A) committing to achieving a 4-to-1 sand-to-salt ratio by 2014.  In addition, the 
Department has implemented application of liquid salt (brine) prior to storms in which the 
temperature is forecast to be above 22 degrees F.  When they can use brine prior to a storm, the 
amount of anti-skid sand used is further reduced by 50% on average. Meteorological records 
indicate that 80% of the storms during the winter of 2010-2011 were associated with 
temperatures above 22 degrees F. Thus, the brine application along with the 4-to-1 sand-to-salt 
mixture together results in an overall average sand usage in the controlled operation equivalent to  
70.6% of the sand used in the uncontrolled operation. The modeled road dust emissions for the 
base year and future years, and the future year emission reductions are shown in Table 12.   
 

Table 12 Paved Road Dust Emission Reductions based on  
Franklin County winter weekday emissions, tons per day 

Year 

Uncontrolled 
(100% Sand) 

PM2.5 
PM2.5 

Reduction* 

Controlled*  
Road Dust 

PM2.5 
2008 0.45     
2014 0.47 0.10 0.37 
2019 0.52 0.11 0.41 
*Paved road dust reduction based on 4-to-1 sand-to-salt  
ratio for anti-skid treatment and liquid brine application. 

   

7 Quality Control and Quality Assurance 
In order to ensure the highest quality emission estimates, a number of different QA/QC steps 
were implemented during the development of the paved road dust source emissions inventory.  
These are outlined below: 

• The emission estimation key parameters, such as silt loading, were based on input 
from road departments in the District pertaining to anti-skid application practices.. 

• All the input data, such as precipitation, average vehicle weight, silt loading, and 
vehicle miles traveled, were checked by the data generator and reviewed by 
QA/QC staff for accuracy and reasonableness.  In this process, the quality of the 
precipitation data from some Mesowest stations, such as citizen-observer stations,  
was questioned, investigated, and found to be in error. Eventually, the 
precipitation data used in the final calculation was reduced to several high quality 
precipitation monitoring sites in order to avoid the poor quality stations. 

• All the calculation steps through to the final emission estimates were verified by 
QA/QC staff through manual calculation of sample data. 

 

 



 

 14 

8 References 

Code of Federal Regulations (2011). Official Release of the January 2011 AP-42 Method for 
Estimating Re-Entrained Road Dust From Paved Roads, USEPA. 40 CFR Parts 51 and 93: 
6328-6330. 
 
Department of Environmental Quality (2012), Development of the base- and future-year mobile 
source emission inventory for the Idaho portion of the Cache Valley PM2.5 SIP 

Desert Research Institute (2002). Treasure Valley Road Dust Study Final Report, IDEQ. 

FHWA. (2011). "Highway Performance Monitoring System (HPMS)." from 
http://www.fhwa.dot.gov/policy/ohpi/hpms/index.cfm. 

Idaho Transportation Department (2010). Automatic Traffic Recorder (ATR) Data, State of 
Idaho. 

MesoWest. (2011). "Archived precipitation data."   Retrieved 2011, from 
http://mesowest.utah.edu/cgi-bin/droman/precip_monitor.cgi?state=ID&rawsflag=3. 

National Weather Service. (2011). "Archived Daily Climate Report."   Retrieved 2011, from 
http://www.nws.noaa.gov/climate/index.php?wfo=pih. 

USEPA (1997). Fugitive Particulate Matter Emissions, USEPA. 

USEPA (2010). MOVES2010 Highway Vehicle Population and Activity Data, USEPA. 

USEPA (2011). AP-42: Compilation of air pollutant emission factors, Office of Air Quality 
Planning and Standards, Office of Air and Radiation. Volume 1: Stationary point and area 
sources. 

 

 
 

http://www.fhwa.dot.gov/policy/ohpi/hpms/index.cfm
http://mesowest.utah.edu/cgi-bin/droman/precip_monitor.cgi?state=ID&rawsflag=3
http://www.nws.noaa.gov/climate/index.php?wfo=pih


 

 15 

Appendix A:  Vehicle Miles Traveled 
The example days of weekday/weekend with/without snow are listed below.  The complete episodic days are in a separate Appendix A document. 

Date Roadway Type 
Bannock 
County 

Bear 
Lake 
County 

Blaine 
County 

Caribou 
County 

Cassia 
County 

Franklin 
County 

Jerome 
County 

Lincoln 
County 

Minidoka 
County 

Oneida 
County 

Power 
County 

Weekend 
Without 
Snow 

(2/17/2008) 

Rural Arterial 166,463 113,667 234,297 93,202 44,425 76,962 125,371 104,595 72,222 12,247 34,405 
Rural Interstate 422,155 0 0 0 347,692 0 491,696 0 134,446 234,363 252,833 
Rural Local 126,262 86,240 177,764 70,698 97,171 99,779 124,851 79,341 93,640 26,785 44,601 
Urban Arterial 518,464 0 0 0 128,712 0 26,407 0 114,467 0 0 
Urban Interstate 198,117 0 0 0 0 0 0 0 35,670 0 0 
Urban Local 208,866 2,821 148,912 3,402 22,914 4,720 8,092 0 20,376 0 4,679 

2/17/2008 Total 1,640,327 202,727 560,974 167,302 640,914 181,461 776,418 183,936 470,821 273,395 336,518 

Weekday 
Without 
Snow 

(2/18/2008) 

Rural Arterial 203,220 131,925 287,991 110,521 55,422 95,773 149,169 126,465 90,056 15,290 42,753 
Rural Interstate 461,253 0 0 0 379,912 0 538,269 0 146,738 256,565 276,668 
Rural Local 154,142 100,092 218,502 83,835 121,225 124,169 148,550 95,931 116,762 33,439 55,423 
Urban Arterial 805,015 0 0 0 197,927 0 41,910 0 176,321 0 0 
Urban Interstate 250,115 0 0 0 0 0 0 0 44,995 0 0 
Urban Local 324,304 4,477 224,610 5,398 35,237 7,491 12,843 0 31,387 0 7,426 

2/18/2008 Total 2,198,051 236,494 731,103 199,754 789,722 227,433 890,741 222,396 606,260 305,294 382,270 

Weekend 
With Snow 

(12/13/2009) 

Rural Arterial 145,423 95,465 209,603 80,224 41,658 68,898 110,291 94,035 64,725 11,697 30,810 
Rural Interstate 413,195 0 0 0 336,397 0 479,911 0 128,983 232,742 241,332 
Rural Local 110,303 72,430 159,029 60,853 91,119 89,324 109,833 71,331 83,919 25,582 39,941 
Urban Arterial 471,590 0 0 0 118,401 0 26,133 0 104,150 0 0 
Urban Interstate 167,033 0 0 0 0 0 0 0 33,879 0 0 
Urban Local 189,982 2,681 153,408 3,260 21,079 4,603 8,008 0 18,540 0 4,681 

12/13/2009 Total 1,497,526 170,575 522,040 144,336 608,654 162,825 734,176 165,365 434,195 270,022 316,765 

Weekday 
With Snow 
(1/22/2010) 

Rural Arterial 174,470 115,407 253,356 97,067 49,325 83,508 129,168 113,797 77,513 13,552 35,945 
Rural Interstate 423,995 0 0 0 341,028 0 484,206 0 132,113 231,618 241,640 
Rural Local 132,335 87,561 192,224 73,629 107,888 108,267 128,633 86,321 100,499 29,639 46,597 
Urban Arterial 712,268 0 0 0 174,386 0 39,226 0 155,363 0 0 
Urban Interstate 204,183 0 0 0 0 0 0 0 41,260 0 0 
Urban Local 286,941 4,163 225,941 5,051 31,046 7,099 12,021 0 27,656 0 6,967 

1/22/2010 Total 1,934,193 207,131 671,521 175,746 703,673 198,874 793,254 200,118 534,404 274,808 331,149 
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Appendix B:  P (number of hours with at least 0.01 inches daily precipitation) 
The example days of weekday/weekend with/without snow are listed below.  The complete episodic days are in a separate Appendix B document. 

Date 
Bannock 
County 

Bear 
Lake 

County 
Blaine 
County 

Caribou 
County 

Cassia 
County 

Franklin 
County 

Jerome 
County 

Lincoln 
County 

Minidoka 
County 

Oneida 
County 

Power 
County 

Weekend 
Without 
Snow 

(2/17/2008) 

0 0 0 0 0 0 0 0 0 0 0 

Weekday 
Without 
Snow 

(2/18/2008) 

0 0 0 0 0 0 0 0 0 0 0 

Weekend 
With Snow 

(12/13/2009) 
5 1 8 5 8 1 8 8 8 1 5 

Weekday 
With Snow 
(1/22/2010) 

6 1 4 6 4 1 4 4 4 1 6 

 



 

 17 

Appendix C:  Average Vehicle Weight (Short Tons) 
The example days of weekday/weekend with/without snow are listed below.  The complete episodic days are in a separate Appendix C document. 

Date 
Roadway 
Type 

Bannock 
County 

Bear 
Lake 
County 

Blaine 
County 

Caribou 
County 

Cassia 
County 

Franklin 
County 

Jerome 
County 

Lincoln 
County 

Minidoka 
County 

Oneida 
County 

Power 
County 

Weekend 
Without 
Snow 

(2/17/2008) 

Rural Arterial 6.156 6.155 6.155 6.156 4.178 4.178 6.774 6.156 4.178 4.178 4.178 
Rural 
Interstate 9.248    9.248  9.248  9.248 9.248 9.248 
Rural Local 4.178 4.178 4.178 4.178 4.178 4.178 4.178 4.178 4.178 4.178 4.178 
Urban Arterial 2.829    2.738  2.487  2.738    
Urban 
Interstate 5.341        5.341    
Urban Local 2.359 2.359 2.359 2.359 2.359 2.359 2.359  2.359  2.359 

Weekday 
Without 
Snow 

(2/18/2008) 

Rural Arterial 6.601 6.601 6.601 6.601 4.929 4.929 7.124 6.601 4.929 4.929 4.929 
Rural 
Interstate 11.831    11.831  11.831  11.831 11.831 11.831 
Rural Local 4.929 4.929 4.929 4.929 4.929 4.929 4.929 4.929 4.929 4.929 4.929 
Urban Arterial 2.829    2.738  2.487  2.738    
Urban 
Interstate 6.924        6.924    
Urban Local 2.359 2.359 2.359 2.359 2.359 2.359 2.359  2.359  2.359 

Weekend 
With Snow 

(12/13/2009) 

Rural Arterial 6.168 6.168 6.168 6.168 4.190 4.190 6.787 6.168 4.190 4.190 4.190 
Rural 
Interstate 9.264    9.264  9.264  9.264 9.264 9.264 
Rural Local 4.190 4.190 4.190 4.190 4.190 4.190 4.190 4.190 4.190 4.190 4.190 
Urban Arterial 2.828    2.737  2.487  2.737    
Urban 
Interstate 5.349        5.349    
Urban Local 2.358 2.358 2.358 2.358 2.358 2.358 2.358  2.358  2.358 

Weekday 
With Snow 
(1/22/2010) 

Rural Arterial 6.596 6.596 6.596 6.596 4.924 4.924 7.119 6.596 4.924 4.924 4.924 
Rural 
Interstate 11.822    11.822  11.822  11.822 11.822 11.822 
Rural Local 4.924 4.924 4.924 4.924 4.924 4.924 4.924 4.924 4.924 4.924 4.924 
Urban Arterial 2.828    2.737  2.486  2.737    
Urban 
Interstate 6.922        6.922    
Urban Local 2.358 2.358 2.358 2.358 2.358 2.358 2.358   2.358   2.358 
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Appendix D:  Final Silt Loading (g/m2) 
The example days of weekday/weekend with/without snow are listed below.  The complete episodic days are in a separate Appendix D document. 

Date Roadway Type 
Bannock 
County 

Bear 
Lake 
County 

Blaine 
County 

Caribou 
County 

Cassia 
County 

Franklin 
County 

Jerome 
County 

Lincoln 
County 

Minidoka 
County 

Oneida 
County 

Power 
County 

Weekend 
Without 
Snow 

(2/17/2008) 

Rural Arterial 0.484 0.484 0.484 0.484 0.484 0.484 0.484 0.484 0.484 0.484 0.484 
Rural Interstate 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
Rural Local 3.257 3.257 2.400 3.257 2.400 3.257 2.400 2.400 2.400 3.257 3.257 
Urban Arterial 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 
Urban Interstate 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
Urban Local 3.257 3.257 2.400 3.257 2.400 3.257 2.400 2.400 2.400 3.257 3.257 

Weekday 
Without 
Snow 

(2/18/2008) 

Rural Arterial 0.484 0.484 0.484 0.484 0.484 0.484 0.484 0.484 0.484 0.484 0.484 
Rural Interstate 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
Rural Local 2.971 2.971 2.400 2.971 2.400 2.971 2.400 2.400 2.400 2.971 2.971 
Urban Arterial 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.067 
Urban Interstate 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
Urban Local 2.971 2.971 2.400 2.971 2.400 2.971 2.400 2.400 2.400 2.971 2.971 

Weekend 
With Snow 

(12/13/2009) 

Rural Arterial 2.484 2.484 2.484 2.484 2.484 2.484 2.484 2.484 2.484 2.484 2.484 
Rural Interstate 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 
Rural Local 5.257 4.400 4.686 5.257 4.686 4.400 4.686 4.686 4.686 4.400 5.257 
Urban Arterial 2.067 2.067 2.067 2.067 2.067 2.067 2.067 2.067 2.067 2.067 2.067 
Urban Interstate 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 
Urban Local 5.257 4.400 4.686 5.257 4.686 4.400 4.686 4.686 4.686 4.400 5.257 

Weekday 
With Snow 
(1/22/2010) 

Rural Arterial 2.484 2.484 2.484 2.484 2.484 2.484 2.484 2.484 2.484 2.484 2.484 
Rural Interstate 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 
Rural Local 4.400 4.400 4.400 4.400 4.400 4.400 4.400 4.400 4.400 4.400 4.400 
Urban Arterial 2.067 2.067 2.067 2.067 2.067 2.067 2.067 2.067 2.067 2.067 2.067 
Urban Interstate 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 2.015 
Urban Local 4.400 4.400 4.400 4.400 4.400 4.400 4.400 4.400 4.400 4.400 4.400 
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Appendix E:  PM10 Emission Factors (g/VMT) 
The example days of weekday/weekend with/without snow are listed below.  The complete episodic days are in a separate Appendix E document. 

Date Roadway Type 
Bannock 
County 

Bear 
Lake 
County 

Blaine 
County 

Caribou 
County 

Cassia 
County 

Franklin 
County 

Jerome 
County 

Lincoln 
County 

Minidoka 
County 

Oneida 
County 

Power 
County 

Weekend 
Without 
Snow 

(2/17/2008) 

Rural Arterial 3.297 3.297 3.297 3.297 2.221 2.221 3.636 3.297 2.221 2.221 2.221 
Rural Interstate 0.212    0.212  0.212  0.212 0.212 0.212 
Rural Local 12.592 12.592 9.537 12.592 9.537 12.592 9.537 9.537 9.537 12.592 12.592 
Urban Arterial 0.247    0.239  0.216  0.239    
Urban Interstate 0.121        0.121    
Urban Local 7.027 7.027 5.322 7.027 5.322 7.027 5.322  5.322  7.027 

Weekday 
Without 
Snow 

(2/18/2008) 

Rural Arterial 3.541 3.541 3.541 3.541 2.629 2.629 3.827 3.541 2.629 2.629 2.629 
Rural Interstate 0.272    0.272  0.272  0.272 0.272 0.272 
Rural Local 13.709 13.709 11.287 13.709 11.287 13.709 11.287 11.287 11.287 13.709 13.709 
Urban Arterial 0.247    0.239  0.216  0.239    
Urban Interstate 0.158        0.158    
Urban Local 6.464 6.464 5.322 6.464 5.322 6.464 5.322  5.322  6.464 

Weekend 
With Snow 

(12/13/2009) 

Rural Arterial 10.980 13.906 8.783 10.980 5.921 9.375 9.683 8.784 5.921 9.375 7.402 
Rural Interstate 13.743    10.995  10.995  10.995 17.408 13.743 
Rural Local 14.643 15.775 10.550 14.643 10.550 15.775 10.550 10.550 10.550 15.775 14.643 
Urban Arterial 4.193    3.245  2.942  3.245    
Urban Interstate 7.849        6.279    
Urban Local 8.147 8.776 5.870 8.147 5.870 8.776 5.870  5.870  8.147 

Weekday 
With Snow 
(1/22/2010) 

Rural Arterial 10.974 14.892 12.541 10.974 9.308 11.053 13.557 12.541 9.308 11.053 8.144 
Rural Interstate 16.449    18.798  18.798  18.798 22.323 16.449 
Rural Local 13.704 18.598 15.661 13.704 15.661 18.598 15.661 15.661 15.661 18.598 13.704 
Urban Arterial 3.913    4.326  3.922  4.326    
Urban Interstate 9.528        10.889    
Urban Local 6.466 8.775 7.389 6.466 7.389 8.775 7.389   7.389   6.466 
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Appendix F:  PM2.5 Emission Factors (g/VMT) 
The example days of weekday/weekend with/without snow are listed below.  The complete episodic days are in a separate Appendix F document. 

Date Roadway Type 
Bannock 
County 

Bear 
Lake 
County 

Blaine 
County 

Caribou 
County 

Cassia 
County 

Franklin 
County 

Jerome 
County 

Lincoln 
County 

Minidoka 
County 

Oneida 
County 

Power 
County 

Weekend 
Without Snow 
(2/17/2008) 

Rural Arterial 0.824 0.824 0.824 0.824 0.555 0.555 0.909 0.824 0.555 0.555 0.555 
Rural Interstate 0.053    0.053  0.053  0.053 0.053 0.053 
Rural Local 3.148 3.148 2.384 3.148 2.384 3.148 2.384 2.384 2.384 3.148 3.148 
Urban Arterial 0.062    0.060  0.054  0.060    
Urban Interstate 0.030        0.030    
Urban Local 1.757 1.757 1.331 1.757 1.331 1.757 1.331  1.331  1.757 

Weekday 
Without Snow 
(2/18/2008) 

Rural Arterial 0.885 0.885 0.885 0.885 0.657 0.657 0.957 0.885 0.657 0.657 0.657 
Rural Interstate 0.068    0.068  0.068  0.068 0.068 0.068 
Rural Local 3.427 3.427 2.822 3.427 2.822 3.427 2.822 2.822 2.822 3.427 3.427 
Urban Arterial 0.062    0.060  0.054  0.060    
Urban Interstate 0.039        0.039    
Urban Local 1.616 1.616 1.331 1.616 1.331 1.616 1.331  1.331  1.616 

Weekend With 
Snow 

(12/13/2009) 

Rural Arterial 2.745 3.477 2.196 2.745 1.480 2.344 2.421 2.196 1.480 2.344 1.850 
Rural Interstate 3.436    2.749  2.749  2.749 4.352 3.436 
Rural Local 3.661 3.944 2.637 3.661 2.637 3.944 2.637 2.637 2.637 3.944 3.661 
Urban Arterial 1.048    0.811  0.736  0.811    
Urban Interstate 1.962        1.570    
Urban Local 2.037 2.194 1.467 2.037 1.467 2.194 1.467  1.467  2.037 

Weekday With 
Snow 

(1/22/2010) 

Rural Arterial 2.743 3.723 3.135 2.743 2.327 2.763 3.389 3.135 2.327 2.763 2.036 
Rural Interstate 4.112    4.700  4.700  4.700 5.581 4.112 
Rural Local 3.426 4.649 3.915 3.426 3.915 4.649 3.915 3.915 3.915 4.649 3.426 
Urban Arterial 0.978    1.081  0.981  1.081    
Urban Interstate 2.382        2.722    
Urban Local 1.616 2.194 1.847 1.616 1.847 2.194 1.847   1.847   1.616 

 



 

 21 

Appendix G:  PM10 Emission Estimates (tons/day) 
The example days of weekday/weekend with/without snow are listed below.  The complete episodic days are in a separate Appendix G document.  

Date Roadway Type 
Bannock 
County 

Bear 
Lake 
County 

Blaine 
County 

Caribou 
County 

Cassia 
County 

Franklin 
County 

Jerome 
County 

Lincoln 
County 

Minidoka 
County 

Oneida 
County 

Power 
County 

Weekend 
Without Snow 
(2/17/2008) 

Rural Arterial 0.605 0.413 0.852 0.339 0.109 0.188 0.502 0.380 0.177 0.030 0.084 
Rural Interstate 0.098    0.081  0.115  0.031 0.055 0.059 
Rural Local 1.753 1.197 1.869 0.981 1.022 1.385 1.313 0.834 0.984 0.372 0.619 
Urban Arterial 0.141    0.034  0.006  0.030    
Urban Interstate 0.026        0.005    
Urban Local 1.618 0.022 0.874 0.026 0.134 0.037 0.047  0.120  0.036 

2/17/2008 Total   4.241 1.632 3.594 1.346 1.380 1.610 1.983 1.214 1.347 0.456 0.799 

Weekday 
Without Snow 
(2/18/2008) 

Rural Arterial 0.793 0.515 1.124 0.431 0.161 0.277 0.629 0.494 0.261 0.044 0.124 
Rural Interstate 0.138    0.114  0.161  0.044 0.077 0.083 
Rural Local 2.329 1.513 2.719 1.267 1.508 1.876 1.848 1.194 1.453 0.505 0.838 
Urban Arterial 0.219    0.052  0.010  0.046    
Urban Interstate 0.043        0.008    
Urban Local 2.311 0.032 1.318 0.038 0.207 0.053 0.075  0.184  0.053 

2/18/2008 Total   5.834 2.059 5.160 1.737 2.042 2.207 2.724 1.687 1.996 0.627 1.097 

Weekend With 
Snow 

(12/13/2009) 

Rural Arterial 1.760 1.463 2.029 0.971 0.272 0.712 1.177 0.910 0.422 0.121 0.251 
Rural Interstate 6.260    4.077  5.816  1.563 4.466 3.656 
Rural Local 1.780 1.259 1.849 0.982 1.060 1.553 1.277 0.830 0.976 0.445 0.645 
Urban Arterial 2.180    0.423  0.085  0.373    
Urban Interstate 1.445        0.234    
Urban Local 1.706 0.026 0.993 0.029 0.136 0.045 0.052  0.120  0.042 

12/13/2009 Total 15.131 2.749 4.871 1.982 5.968 2.310 8.407 1.740 3.689 5.032 4.594 

Weekday With 
Snow 

(1/22/2010) 

Rural Arterial 2.111 1.894 3.502 1.174 0.506 1.017 1.930 1.573 0.795 0.165 0.323 
Rural Interstate 7.688    7.067  10.034  2.738 5.699 4.381 
Rural Local 1.999 1.795 3.318 1.112 1.863 2.220 2.221 1.490 1.735 0.608 0.704 
Urban Arterial 3.072    0.831  0.170  0.741    
Urban Interstate 2.144        0.495    
Urban Local 2.045 0.040 1.840 0.036 0.253 0.069 0.098  0.225  0.050 

1/22/2010Total   19.059 3.730 8.661 2.322 10.520 3.306 14.452 3.063 6.729 6.472 5.458 
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Appendix H:  PM2.5 Emission Estimates (tons/day) 
The example days of weekday/weekend with/without snow are listed below.  The complete episodic days are in a separate Appendix H document. 

Date Roadway Type 
Bannock 
County 

Bear 
Lake 
County 

Blaine 
County 

Caribou 
County 

Cassia 
County 

Franklin 
County 

Jerome 
County 

Lincoln 
County 

Minidoka 
County 

Oneida 
County 

Power 
County 

Weekend 
Without Snow 
(2/17/2008) 

Rural Arterial 0.151 0.103 0.213 0.085 0.027 0.047 0.126 0.095 0.044 0.007 0.021 
Rural Interstate 0.025    0.020  0.029  0.008 0.014 0.015 
Rural Local 0.438 0.299 0.467 0.245 0.255 0.346 0.328 0.209 0.246 0.093 0.155 
Urban Arterial 0.035    0.008  0.002  0.008    
Urban Interstate 0.007        0.001    
Urban Local 0.404 0.005 0.218 0.007 0.034 0.009 0.012  0.030  0.009 

2/17/2008 Total 1.060 0.408 0.898 0.337 0.345 0.402 0.496 0.304 0.337 0.114 0.200 

Weekday 
Without Snow 
(2/18/2008) 

Rural Arterial 0.198 0.129 0.281 0.108 0.040 0.069 0.157 0.123 0.065 0.011 0.031 
Rural Interstate 0.035    0.028  0.040  0.011 0.019 0.021 
Rural Local 0.582 0.378 0.680 0.317 0.377 0.469 0.462 0.298 0.363 0.126 0.209 
Urban Arterial 0.055    0.013  0.002  0.012    
Urban Interstate 0.011        0.002    
Urban Local 0.578 0.008 0.329 0.010 0.052 0.013 0.019  0.046  0.013 

2/18/2008 Total 1.459 0.515 1.290 0.434 0.510 0.552 0.681 0.422 0.499 0.157 0.274 

Weekend With 
Snow 

(12/13/2009) 

Rural Arterial 0.440 0.366 0.507 0.243 0.068 0.178 0.294 0.228 0.106 0.030 0.063 
Rural Interstate 1.565    1.019  1.454  0.391 1.117 0.914 
Rural Local 0.445 0.315 0.462 0.246 0.265 0.388 0.319 0.207 0.244 0.111 0.161 
Urban Arterial 0.545    0.106  0.021  0.093    
Urban Interstate 0.361        0.059    
Urban Local 0.427 0.006 0.248 0.007 0.034 0.011 0.013  0.030  0.011 

12/13/2009 Total 3.783 0.687 1.218 0.496 1.492 0.577 2.102 0.435 0.922 1.258 1.149 

Weekday With 
Snow 

(1/22/2010) 

Rural Arterial 0.528 0.474 0.876 0.294 0.127 0.254 0.483 0.393 0.199 0.041 0.081 
Rural Interstate 1.922    1.767  2.508  0.684 1.425 1.095 
Rural Local 0.500 0.449 0.830 0.278 0.466 0.555 0.555 0.373 0.434 0.152 0.176 
Urban Arterial 0.768    0.208  0.042  0.185    
Urban Interstate 0.536        0.124    
Urban Local 0.511 0.010 0.460 0.009 0.063 0.017 0.024  0.056  0.012 

1/22/2010 Total 4.765 0.932 2.165 0.581 2.630 0.826 3.613 0.766 1.682 1.618 1.364 
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1 Introduction 
Idaho’s Franklin County PM2.5 State Implementation Plan (SIP) is being completed in parallel to Utah’s 
Cache County PM2.5 SIP. The PM2.5 nonattainment area occupies land in both states with approximately 
90% of the people and vehicles located in Cache County Utah.  As a result, Utah Division of Air Quality 
(UDAQ) took the lead on much of joint attainment demonstration, including  the photochemical modeling 
and modeled attainment test, while each state gathered emissions inventory data from the 2008 National 
Emissions Inventory (NEI) and performed separate on-road  mobile modeling to update the 2008 NEI 
using newer methods now required by EPA for SIPs and conformity.  The updated modeling included on-
road mobile vehicle emissions and paved road dust episodic modeling used for the model evaluation 
phase of the project and base-year and future-year modeling used for the attainment demonstration. This 
document describes Idaho’s on-road mobile modeling efforts. Paved road dust modeling is described in a 
parallel report.  

The Motor Vehicle Emissions Simulator (MOVES2010a)(USEPA, 2011) is the EPA-designated model 
for on-road mobile emission inventory development for PM2.5 State Implementation Plans (SIP) and for 
Federal Highway Administration (FHWA) transportation conformity determinations.  The on-road mobile 
source emission inventory (EI) was compiled with MOVES according to the Technical Guidance on the 

Use of MOVES2010 for Emission Inventory Preparation in State Implementation Plans and 

Transportation Conformity (USEPA, 2010).  The EI for the Idaho counties in the modeling domain was 
compiled by the Idaho Department of Environmental Quality (IDEQ) with input from the Idaho 
Transportation Department (ITD), Bannock Transportation Planning Organization (BTPO), Cache 
Metropolitan Planning Organization (CMPO), U.S. Environmental Protection Agency (EPA), the Federal 
Highway Administration (FHWA,) and the Utah Department of Air Quality (UDAQ).  

The state of Idaho used the standard unmodified MOVES model core database with four roadway 
classifications.  Inventories for the SIP were compiled representing model evaluation episodes and both 
base and future year scenarios for eleven Idaho counties within the SIP modeling domain.  The 
methodologies for episodic, base- and future-year MOVES modeling is described in this document.   

2 Methodology:  Development of the MOVES2010 Input Database   
MOVES2010a is developed to work in conjunction with MySQL database management software.  To 
operate the MOVES2010a model at the county-level as required by EPA for SIP-level emission 
inventories, development of an input database for each specific combination of inputs is necessary.  The 
following is a discussion of the assumptions, research, and calculations that were involved in developing 
the MOVES2010a input databases. 

Figure 1 describes the required MOVES inputs, grouped by common data source.  For example, VMT 
related inputs such as road type distribution and month, day and hour temporal profiles require a 
compilation of vehicle miles traveled within the modeling domain. 
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Figure 1. MOVES input files and groups 

Input files were prepared for each category, using a combination of local data and national defaults.  The 
methodology section discusses the creation of each input in turn.  The input filename under discussion is 
given after each section heading for clarification. 
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2.1 Meteorology 

Required MOVES input file: ZoneMonthHour(monthID, zoneID, hourID, temperature, relHumidity) 

The meteorology inputs provide the average hourly temperature and relative humidity for each county in 
the domain.  During the episodic evaluation phase, each episode was modeled using hourly temperature 
and relative humidity data by county for each episode day from a representative weather station for each 
county (Figure 2).    

 

Figure 2. Meteorology and precipitation sites 

In the event that a representative station provided an incomplete data set, data sets from one to three other 
nearby stations were used to gap-fill the original data set.  After gap-filling the originally selected data 
set, if there were still isolated missing observations not more than three hours long, linear interpolation 
was used to estimate data values for temperature and relative humidity.  

For base and future year model runs, averaged hourly temperature and relative humidity data were used 
from the 2007 episode spanning January 1, 2007 through January 21, 2007.    
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2.2 Vehicle Hours Traveled (VHT) Related Inputs 

VHT inputs describe the fraction of time spent on specific roadway types such as freeway ramps versus 
other interstate segments and the average speed distributions, or fractions spent at specific speeds by 
vehicles. MOVES road types and source types (vehicles) related to many of the MOVES input categories 
are defined in Tables 1 and 2. 

 

MOVES Road Type 

roadTypeID roadDesc 

1 Off-Network 
2 Rural Restricted Access 
3 Rural Unrestricted Access 
4 Urban Restricted Access 
5 Urban Unrestricted Access 

Table 1. MOVES road type descriptions 

MOVES Source Type Description 

11 Motorcycle 
21 Passenger Car 
31 Passenger Truck 
32 Light Commercial Truck 
41 Intercity Bus 
42 Transit Bus 
43 School Bus 
51 Refuse Truck 
52 Single Unit Short-haul Truck 
53 Single Unit Long-haul Truck 
54 Motor Home 
61 Combination Short-haul Truck 
62 Combination Long-haul Truck 
Table 2. MOVES source type descriptions 

2.2.1 Ramp Fractions 

RampFraction(roadTypeID, rampFraction) 

Ramp fraction defines the portion of roadways that contain entrance and exit ramps for restricted access 
roadways.  Ramp fractions for rural freeways were set to 1% in order to maintain consistency with UDAQ 
data inputs for rural areas during the episodic evaluation phase as well as base and future year runs.  The 
MOVES 8% default ramp fraction was used for the small portion of urban interstate in Pocatello, 
Bannock County (USEPA, 2010). 

2.2.2 Average Speed 

AverageSpeedDistribution(sourceTypeID, YearID, AgeID, AgeFraction) 

The average speed distribution allocates the different source types (vehicles) to fourteen speed bins 
ranging from 0 to >65 mph (Table 3).  This input can indicate levels of congestion on roadways. 
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avgSpeedBinID avgBinSpeed avgSpeedBinDesc 

1 2.5 speed < 2.5mph 
2 5 2.5mph <= speed < 7.5mph 
3 10 7.5mph <= speed < 12.5mph 
4 15 12.5mph <= speed < 17.5mph 
5 20 17.5mph <= speed <22.5mph 
6 25 22.5mph <= speed < 27.5mph 
7 30 27.5mph <= speed < 32.5mph 
8 35 32.5mph <= speed < 37.5mph 
9 40 37.5mph <= speed < 42.5mph 
10 45 42.5mph <= speed < 47.5mph 
11 50 47.5mph <= speed < 52.5mph 
12 55 52.5mph <= speed < 57.5mph 
13 60 57.5mph <= speed < 62.5mph 
14 65 62.5mph <= speed < 67.5mph 
15 70 67.5mph <= speed < 72.5mph 
16 75 72.5mph <= speed 

Table 3. MOVES speed bins 

The average speed distribution was based on the ITD link-level data and on the ATR-based temporal 
profiles. The updated BPR method for average speed estimates was used, as recommended by EPA for 
rural areas where travel demand models are unavailable (USEPA, 1999). 

The average speed on a roadway is primarily a function of the volume of traffic per lane, and the capacity 
of that lane.  The recommended method for determining average speed for MOVES inputs is the modified 
BPR (Bureau of Public Roads) curve method (ICF Consulting, 2004).  The BPR relationship is 

 b
f

cva

s
s

/1


 , 

Equation 1. BPR method 

where   
s = predicted average speed 
sf = free-flow speed 
= volume 
c = practical capacity 
a = 0.05 for urban arterials; 0.20 for all other facilities 
b = 10 (ICF Consulting 2004). 
  
Volume () was calculated for each hour by multiplying annual average daily traffic counts for the ITD 
segments with hourly temporal profiles for specific roadway types averaged from ATR data. Practical 
capacity (c) and free-flow speed (sf ) were obtained from look-up tables provided in (ICF Consulting, 
2004).  Capacity was based on an assumption of 1750 counts per lane for interstates and 550 counts per 
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lane for all other facility types.  Free-flow speeds used for specific roadway types are shown in Table 4 
(Transportation Research Board, 1997). 

 
 Free-flow speeds (MPH) 

 Interstate Arterial Collector 
Urban 55 45 - 
Rural 65 55 50 

Table 4. Free-flow speed look-up table 

Average speeds for each segment were estimated for each hour for both winter weekdays and winter 
weekend days.  These values were then aggregated by roadway type to produce the average speed 
distributions representative of the roadways throughout the domain.  
 
The average speed distribution developed for use during the episodic evaluation phase was also used in 
base- and future-year modeling runs. 

2.3 Vehicle Miles Traveled (VMT) Related Inputs 

VMT inputs describe the distance traveled on different roadways by the various source types (vehicles).  
This dataset was developed from link-level traffic counts provided by ITD, from ATR-based temporal 
profiles, from statewide annual totals obtained from HPMS, and in some cases, from MOVES default 
distributions. 

2.3.1 Annual VMT 

HPMSVTypeYear(HPMSVtypeID, yearID, HPMSBaseYearVMT, baseYearOffNetVMT) 

The data used to generate the annual VMT includes HPMS statewide total annual VMT by FHWA 
roadway type, ITD statewide link-level annual average daily traffic data (AADT), MOVES default 
statewide county-level annual VMT by MOVES roadway type, and ITD ATR data.  Since the data quality 
of the ITD statewide link-level AADT is not good enough for the rural major collector, rural minor 
collector, rural local, urban minor arterial, urban collector, or urban local road types, the method used to 
develop the annual VMT is as follows: 

 For 2007 and 2008 
o For rural interstate, rural principal arterial, rural minor arterial, urban interstate, and urban 

principal arterial 
 Calculate ITD statewide county-level annual VMT using ITD statewide link-

level AADT data. 
 Use ITD statewide county-level annual VMT as surrogate to split HPMS 

statewide total annual VMT to produce county-level annual VMT. 
o For rural major collector, rural minor collector, rural local, urban minor arterial, urban 

collector, and urban local 
 Run MOVES at national scale to generate default statewide county-level annual 

VMT by MOVES roadway type. 
 Use MOVES default statewide county-level annual VMT as surrogate to split 

HPMS statewide total annual VMT to produce county-level annual VMT. 
 For 2009 and 2010 
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o Use ITD ATR data to generate growth factor for 2009 and 2010 annual VMT as 
described in section 2.3.1.1. 

o Grow 2007 data to 2009 and 2010 using the generated growth factor.    

2.3.1.1 Roadway Type Growth Factors for 2009 and 2010 

Since the HPMS traffic activity data are not available for the years 2009 and 2010, the annual VMT for 
each MOVES roadway classification was grown from the 2007 roadway type VMT distribution using 
published monthly average traffic count volumes from the network of Automatic Traffic Recorders 
(ATRs).  ATR monthly average counts for the month of January for the years 2007 through 2010 were 
used to best represent the period of most severe PM2.5 stagnation events in the Cache Valley. The change 
in average counts (growth factors) relative to January 2007 was aggregated by MOVES roadway type, as 
shown in Table 5. 

 

Growth Factors for January Relative to January 2007 

YEAR Rural Arterials Rural Interstates Urban Interstates Urban Arterials & Collectors 

# ATRs 6 7 3 4 
2007 1.0000 1.0000 1.0000 1.0000 
2008 0.9717 0.9575 0.9457 1.0028 
2009 0.9964 0.9780 0.9761 1.0396 
2010 0.9677 0.9721 0.9763 1.0212 

Table 5. Roadway type VMT growth factors 

For future year runs, annual VMT was estimated by applying the annual VMT growth rate between 2008, 
2014 and 2019 in the MOVES default database to local 2008 VMT. 

2.3.2 Roadway Type, Monthly, Daily, and Hourly VMT 

RoadTypeDistribution(sourceTypeID, roadTypeID, roadTypeVMTFraction) 

MonthVMTFraction(sourceTypeID, isLeapYear, monthID, monthVMTFraction) 

DayVMTFraction(sourceTypeID, monthID, roadTypeID, dayID, dayVMTFraction) 

HourVMTFraction(sourceTypeID, roadTypeID, dayID, hourID, hourVMTFraction) 

 

The road type distribution describes the fleet miles driven on the roadways within the domain.  The 
temporal distribution profiles split out the VMT activity by source type into month, day and hour 
temporal profiles. The road type distribution and temporal profiles were derived from ATR data and 
annual FHWA roadway type VMT.  ATR data contains hourly vehicle counts for each length bin.  
Crosswalks from ATR length bins to MOVES vehicle types and from FHWA roadway type to MOVES 
roadway types were developed. For each ATR site, data for a complete year was processed to assure 
temporal profiles are not biased by seasonal variations. Hourly, weekday/weekend, and monthly statistics 
were calculated for each vehicle type.  Finally, ATR sites were grouped based on MOVES roadway types 
and each site was weighted the same in the final temporal profiles.  
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Future year monthly VMT fractions were converted from leap year input format to non-leap year format.  
Day and hour VMT fractions used for the episodes and 2008 base-year were also used for 2014 and 2019 
future years.   

2.4 Inspection and Maintenance Programs 

IMCoverage(polProcessID, stateID, countyID, yearID, sourceTypeID, fuelTypeID, IMProgramID, 

inspectFreq, testStandardsID, begModelYearID, endModelYearID, useIMyn, complianceFactor) 

Inspection and Maintenance (I/M) programs require registered vehicles to undergo periodic emissions 
tests.  None of the Idaho counties included in the modeling domain have current or planned IM programs. 
Therefore, all counties were modeled with no IM programs specified in the MOVES input database 
during the episodic evaluation, base year and future year model runs.  

2.5 Source Related Inputs 

The source types describe and group the vehicles in the domain.  The fleet mix type and age distributions 
are key components of mobile emissions. 

2.5.1 Age Distribution  

AgeDistribution(sourceTypeID, yearID, ageID, ageFraction) 

The age distribution inputs provide an age profile for each vehicle source type in the fleet. Two separate 
age distributions were developed for input into the MOVES model using three primary sources of data: 
the 2005 Sierra Research Fleet Mix Study Report (Sierra Research, 2006), ITD vehicle registration age 
data, and the MOVES national default database age distribution.  A rural county age distribution and an 
urban age distribution were developed for MOBILE6.2 vehicle types.  The urban distribution was used to 
model Power and Bannock counties.  The rural county distribution was used for modeling the remaining 
nine counties.  Two different age distribution inputs were developed for input into the MOVES model 
because the Sierra Study created age distributions for several metropolitan areas in Idaho in addition to a 
rural age distribution for all the remaining counties within the state.  Pocatello was one of the 
metropolitan areas for which the Sierra Study provided a specific age distribution.   

Age distribution inputs were developed for MOBILE6.2 model vehicle types in order to facilitate 
conversion of data into the MOVES vehicle types via an EPA converter spreadsheet program (USEPA, 
2010).  Since the Sierra Study developed a light duty fleet age distribution for MOBILE6.2 vehicle types 
LDV, LDT1, LDT2, LDT3, LDT4, HDV2B, and HDV3 DEQ developed the MOBILE6.2 age 
distributions and converted them to MOVES age distributions via the EPA converter program.  A 
description of the MOBILE6.2 vehicle types is included in Appendix A. 

For heavy duty MOBILE6.2 vehicle types HDV4, HDV5, HDV6, HDV7, HDV8a, HDV8b, HDBS, 
HDBT, and motorcycles, the MOVES national default database age distributions were used to reflect the 
fact that the majority of heavy duty vehicles traveling through the modeling domain are not in fact 
registered within the counties included in the modeling domain and therefore are better represented by the 
most recent national default age distributions.   

For rural and urban counties, age distribution inputs for passenger vehicles including MOBILE6.2 vehicle 
types LDV, LDT1, and LDT2 were adjusted using passenger vehicle registration data from ITD for 2007 
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- 2009.  Table 6 shows the ITD registration data converted into fractions based on the vehicle registration 
populations. The original ITD registration age data is contained in Appendix A. Since the ITD registration 
data is grouped into two-year bins (e.g., 0-2 years old, 3-4 years old, etc.), a direct application of the ITD 
age distribution to the single year format required by the MOBILE6.2 model was impossible.  For this 
reason, a scaling factor was calculated using the Sierra Study age distribution fractions for each 
MOBILE6.2 vehicle class to apportion the ITD registration age distribution to each of the light duty 
MOBILE6.2 vehicle classes LDV, LDT1, and LDT2.   

Since the ITD registration data was applicable only to MOBILE6.2 vehicle classes LDV, LDT1, and 
LDT2, and the 2005 Sierra Research age distribution extended only to vehicle types LDT3, LDT4, 
HDV2B, and HDV3, these local data sources could not be used to provide information on the remainder 
of the heavy duty vehicle classes and motorcycles.  Thus,  MOVES model national default age 
distributions were used for the remaining MOBILE6.2 vehicle types HDV4, HDV5, HDV6, HDV7, 
HDV8a, HDV8b, HDBS, HDBT, and motorcycles.  Table 7 shows the MOBILE6.2 vehicle classes and 
the data sources used to develop the age distributions for each vehicle type. 

IDAHO TRANSPORTATION DEPARTMENT 

PASSENGER CAR REGISTRATIONS BY AGE GROUP 

REGISTRATION YEAR AGE IN YEARS 0-2 3-4 5-6 7-8 > 8 TOTAL 
2007 Fraction 0.1633 0.0992 0.1048 0.1058 0.5270 1.0000 
2008 Fraction 0.1449 0.1026 0.1036 0.1067 0.5421 1.0000 
2009 Fraction 0.1174 0.1045 0.1049 0.1045 0.5688 1.0000 

Table 6. ITD vehicle registration age fractions for 2007 through 2009 

MOBILE6.2 Vehicle Type Age Distribution Input Source 

LDV 2005 Sierra Report scaled using ITD registration data for 2007-2009 
LDT1 2005 Sierra Report scaled using ITD registration data for 2007-2009 
LDT2 2005 Sierra Report scaled using ITD registration data for 2007-2009 
LDT3 2005 Sierra Report unscaled values 
LDT4 2005 Sierra Report unscaled values 

HDV2B 2005 Sierra Report unscaled values 
HDV3 2005 Sierra Report unscaled values 
HDV4 MOVES national default distribution 
HDV5 MOVES national default distribution 
HDV6 MOVES national default distribution 
HDV7 MOVES national default distribution 
HDV8a MOVES national default distribution 
HDV8b MOVES national default distribution 
HDBS MOVES national default distribution 
HDBT MOVES national default distribution 

Motorcycle MOVES national default distribution 
Table 7. Crosswalk between MOBILE6.2 vehicle types and age distribution data source combinations 
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Future year age distributions were developed using this methodology and the 2010 ITD vehicle age data 
since it was the newest data available at the time the model was run. 

2.5.2 Source Type Population 

SourceTypeYear(yearID, sourceTypeID, sourceTypePopulation) 

The source type population input describes the types and numbers of vehicles that make up the fleet.  Two 
sources of data were used to develop the source type population inputs: ITD registration data and 
MOVES national default population data. 

ITD registration data is presented in three categories: passenger cars, trucks, and miscellaneous motor 
vehicles.  ITD defines passenger cars in their registration data as non-commercial vehicles 8,000 lbs. 
gross vehicle weight (GVW) and under.  Thus, the vast majority of sport utility vehicles (SUVs) on the 
road would also be classified as passenger cars by ITD.  The ITD trucks registration designation applies 
to all vehicles with GVW over 8000 lbs., which would primarily include short-haul delivery trucks 
registered locally.  Long-haul, heavy duty tractor-trailer truck populations are typically not complete in 
state motor vehicle registration databases, because many those types of trucks are typically registered out 
of state. Thus, default source type populations were used for MOVES vehicle types 11, 41, 42, 43, 51, 52, 
53, 54, 61, and 62. For the remaining MOVES vehicle types 21, 31, and 32, ITD registration data were 
allocated to each of the vehicle types using the MOVES default fractions as the basis for splitting the ITD 
registration data into the three source types.  Table 2 shows descriptions of each MOVES source type. 

For base year model runs, the source type population used for the 2008 episode was used.  For future 
years, the MOVES default growth rate was assumed and applied to 2008 source type populations to 
estimate 2014 and 2019 source type populations. 

2.6 Fuel Related Inputs 

2.6.1 Alternative Vehicle Fuels and Technology (AVFT) 

AVFT(sourceTypeID, modelYearID, fuelTypeID, engTechID, fuelEngFraction) 

None of the Idaho counties in the modeling domain use compressed natural gas (CNG) as a fuel source 
for transit buses, therefore AVFT input files were constructed by converting CNG fraction in the default 
input file to diesel.  This input was consistent with the Cache County, Utah inputs. 

2.6.2 Fuel Supply 

FuelSupply(countyID, fuelYearID, monthGroupID, fuelFormulationID, marketShare, marketShareCV) 

With the exception of E10, MOVES national default fuel supplies were used as inputs for each county 
and date combination within the modeling domain and episode time frames.  MOVES national default 
fuel formulations were judged to be reasonable based on local knowledge except for the E10 market 
share.  These values were updated with information provided by fuel suppliers (Table 8).  MOVES 
defaults were used in future year model runs. 
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E10 Market Share for Idaho [approximate] 

Year Market Share 

2007 Default 
2008 0.68 
2009 0.86 
2010 0.90 

Table 8. E10 market share 

2.6.3 Fuel Formulation 

FuelFormulation(fuelFormulationID, fuelSubtypeID, RVP, sulfurLevel, ETOHVolume, MTBEVolume, 

ETBEVolume, TAMEVolume, aromaticContent, olefinContent, benzeneContent, e200, e300, 

volToWtPercentOxy, bioDieselEsterVolume, cetaneIndex, PAHContent) 

No local data sources were available for the fuel formulation input, so national defaults were used for this 
category during the episodic evaluation phase, base year, and future year model runs. 

2.7 On-road Retrofits 

On-roadRetrofits(pollutant, process, fuel, source, initialCalendarYear, finalCalendarYear, 

initialModelYear, finalModelYear, fractionYear, fractionEffective) 

None of the Idaho counties in the modeling domain use on-road retrofits. Therefore, all counties were 
modeled with no on-road retrofits specified in the MOVES input database. 

3 Results 

Episodic, base- and future year on-road emissions estimates were provided in electronic format to UDAQ 
and are summarized in their Technical Support Document included as an appendix to this SIP package. 

4 Quality Control and Quality Assurance 
Quality control was achieved by a quality assurance review of each set of inputs by a team member not 
directly involved with development of the input. In general, each input was checked for internal 
consistency, compared with national defaults, and assessed for reasonableness in comparison to fleet and 
traffic statistics that DEQ has seen in other parts of the state. 

Examination of the MOVES emissions outputs produced with the inputs described in this report reveal 
that the results are acceptable.  Figure 3 shows a plot of  the NOx emissions outputs produced by IDEQ 
for the Idaho counties in the modeling domain along with the NOx emissions outputs produced by UDAQ 
for the Utah counties in the domain.  The correlation between NOx emissions and VMT is similar for 
counties in both states, even though the MOVES inputs where developed using independent methods and 
the MOVES modeling was conducted on different systems.  This result gives us confidence that the 
MOVES modeling is correct and the DEQ estimates for Idaho counties are consistent with the UDAQ 
results for Utah counties. 
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Figure 3. IDEQ MOVES emissions results compared to UDAQ MOVES emissions results. 
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Appendix A.   
Vehicle 

Type 
Abbreviation Description 

1 LDV Light-Duty Vehicles (Passenger Cars) 
2 LDT1 Light-Duty Trucks 1 (0-6,000 lbs. GVWR, 0-3,750 lbs. LVW) 
3 LDT2 Light-Duty Trucks 2 (0-6,000 lbs. GVWR, 3,751-5,750 lbs. LVW) 

4 LDT3 Light-Duty Trucks 3 (6,001-8,500 lbs. GVWR, 0-5,750 lbs. ALVW) 

5 LDT4 Light-Duty Trucks 4 (6,001-8,500 lbs. GVWR, greater than 5,751 lbs. 
ALVW) 

6 HDV2b Class 2b Heavy-Duty Vehicles (8,501-10,000 lbs. GVWR) 
7 HDV3 Class 3 Heavy-Duty Vehicles (10,001-14,000 lbs. GVWR) 
8 HDV4 Class 4 Heavy-Duty Vehicles (14,001-16,000 lbs. GVWR) 
9 HDV5 Class 5 Heavy-Duty Vehicles (16,001-19,500 lbs. GVWR) 
10 HDV6 Class 6 Heavy-Duty Vehicles (19,501-26,000 lbs. GVWR) 
11 HDV7 Class 7 Heavy-Duty Vehicles (26,001-33,000 lbs. GVWR) 
12 HDV8a Class 8a Heavy-Duty Vehicles (33,001-60,000 lbs. GVWR) 
13 HDV8b Class 8b Heavy-Duty Vehicles (>60,000 lbs. GVWR) 
14 HDBS School Buses 
15 HDBT Transit Buses 
16 MC Motorcycles 

Table A1.  MOBILE6.2 vehicle type descriptions 

 
IDAHO TRANSPORTATION DEPARTMENT PASSENGER CAR REGISTRATIONS BY VEHICLE 

AGE GROUPS 

REGISTRATION 

YEAR 

AGE IN 

YEARS 
0-2 3-4 5-6 7-8 > 8 TOTAL 

2007 
UNIT 205,802 125,020 132,084 133,331 664,389 1,260,626 

PERCENT 16.3% 9.9% 10.5% 10.6% 52.7% 100.0% 

2008 
UNIT 183,887 130,259 131,500 135,420 688,022 1,269,088 

PERCENT 14.5% 10.3% 10.4% 10.7% 54.2% 100.0% 

2009* 
UNIT 143,191 127,437 127,945 127,536 693,961 1,220,070 

PERCENT 11.7% 10.4% 10.5% 10.5% 56.9% 100.0% 

*Model Years 2011 - 
2007 

2006, 
2005 

2004, 
2003 

2002, 
2001 

2000 and 
older Total 

Table A2.  Unaltered ITD registration age data for 2007 – 2009 





Estimated Cost for a Franklin County Inspection and 
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Estimated Cost for a Franklin County Inspection and Maintenance 

Program 

The Canyon County, Idaho Inspection and Maintenance (1/M) program is the basis for this back-of-the­

envelope estimate. Every 1/M program has a certain amount of fixed costs regardless of the number of 

vehicles to be tested. For Canyon County the major costs are: 

DEQ: 1 full time employee 

Contractor: 3 full time employees 

Office space, computer equipment, and software 

Shops: Testing equ ipment 

Staff time 

The Canyon County program yields about $450,000 per year and is losing money. Even if it were 

possible to run a Franklin County Program at 2/3 that cost, by no means a certain prospect, the annual 

estimated cost would be approximately $300,000. 

An 1/M program would be expected to reduce NOx emissions by 4.6% based on UDAQ MOVES modeling. 

Franklin County NOx emissions from mobile sources in 2008 were 0.88 tons/day. A 4.6% reduction in 

emissions would be 0.04 tons/day or 15 tons /year. Therefore, the estimated cost per ton of NOx 

reduced would be at least $20,000/ton. 

According to the 2011 NEI MOVES input files Idaho has compiled using lTD DMV registration data for 
Franklin County, there are the following numbers of vehicles registered: 

Vehicle Type 2011 Registered Population in 
Franklin County 

Passenger Cars 5498 

Passenger Trucks 7506 

Light Commercial Trucks 219 

Total 13223 

Of the 13,223 vehicles in those three classes, 35.2% ofthem are ineligible for IM testing due to age 
(either 5 years old/newer or 30 years old/older). That leaves approximately 8574 vehicles that would be 
subject to a theoretical 1M program in Franklin County. If, consistent with Canyon County, vehicles are 
tested every 2 years, the number of vehicles expected to be tested per year would be about 4300. The 
cost per vehicle would then be about $70 every 2 years. 

By either measure, cost per ton reduced or cost per vehicle, Idaho deems the cost unreasonable both on 
its face and in the context of the Franklin County emissions inventory. 
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1. Overview of Modeling and Analysis Project 

1. 1 Management Structure 
The draft development of this document is being led by the Technical Analysis Group of the 
Utah Division of Air Quality (UDAQ). A committee has been formed to make decisions about 
the technical methods that will be used for this study. The members of this group represent the 
following agencies: 

• State ofUtah 
• State ofldaho 
• EPA Region 8 
• EPA Region 10 

Through a series of periodic telephone conference calls all of the technical proposals and 
decisions regarding the methods used in this study will be discussed and agreed to by the 
members of this committee. When the substantive elements of this document are agreed to by all 
of the committee members the protocol will be considered to be in its final draft form. 

1.2 Technical Committees and Participating Organizations 

Modeling: The UDAQ modeling team performs meteorological, chemistry, and emissions 
modeling for the PM2.s SIP. The team interfaces with EPA Region 8 and 10 as well as the State 
ofldaho. 

Emissions Inventory: The UDAQ emissions inventory group collects inventories. The group 
produces episodic inventories for SIP modeling, projects inventories to future years, and 
develops the Inventory Preparation Plan. The inventory group interfaces with EPA Region 8, 
EPA Region 10, and coordinates with the State of Idaho. 

Mobile Sub-Committee: UDAQ in conjunction with the Metropolitan Platming Organizations 
of the Wasatch Front and Cache Valley work together to implement the new EPA MOVES 
mobile emissions model and to create episodic emissions inventories for SIP modeling. The 
sub-committee interfaces with EPA Region 8, EPA Region 10, and coordinates with the State of 
Idaho. 

1.3 Schedule for Completion of Attainment Demonstration 
Table 1.1 shows the general time line for completion of the major modeling milestones in 
developing the base case and future year modeling episodes. 
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Control Strategy Development - I 
list of options 
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final selections 1 
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1.4 Description of Conceptual Model 

1.4.1 Conceptual Model Introduction 

In 2009, EPA designated 3 regions in northern Utah as PM2.5 non-attainment areas due to high 
24-hour average PM2.s concentrations that occur during winter-time stagnation episodes in Utah 
valleys. The "Wasatch Front" is included in the Salt Lake City and Utah County non-attainment 
areas. Parts of Cache County, Utah and Franklin County Idaho are included in the Logan non­
attainment area (see Figure 1.1). Traditionally, the term Wasatch Front has been used to describe 
the most densely populated area of the state. This is comprised of four counties that lie on a 
north-south axis along the west slope of the Wasatch mountain range and includes Weber, Davis, 
Salt Lake, and Utah counties. Portions of Tooele and Box Elder counties are also included in 
EPA's designation of the Salt Lake City non-attainment area. The meteorological conditions and 
chemical processes that lead to elevated winter-time PM2.5 in Utah occur in very few locations in 
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the United States. The combination of the following factors make Utah's PM2.5 problem both 
unique and difficult to model: 

1) Mountainous topography. 
2) High density of urban emissions sources. 
3) Ridge dominated weather in SW United States. 
4) PM2.s dominated by secondary chemistry. 
5) High density of agricultural ammonia emissions sources near the urban area. 

The situation that Utah faces is unique to the United States and presents significant 
meteorological and chemistry modeling challenges. 

In addition to stagnation related 24-hour average exceedences, Utah experiences PM2.5 

exceedances caused by occasional high wind events during the spring and fall. As of August, 
2010, UDAQ and EPA have not yet determined the most appropriate method to analyze these 
events in the context of the modeled attainment test. Language in the Clean Air Act seems to 
require the inclusion of PM concentrations measured during dust storms in the calculation of the 
design values for the model attainment test. If dust storm PM2.5 data is included in the 
calculation of the design values it will increase the design value at several locations. The use of 
CMAQ with a modeled attainment test will be specifically tied to a winter inversion period. 
Photochemical grid models such as CMAQ perform poorly for wind blown dust events, so 
alternate modeling approaches would be required to evaluate the dust component for high wind 
events when wind blown dust is the primary component ofPM2.5. 

When these issues are resolved, this protocol will be updated with an addendum to incorporate 
the technical approach to be used to assess wind-blown dust events for the Utah PM2.5 SIP. 
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Nonattalnment Area 

t=~~~==f-----~--~~~~~~--~~BOUndMes 

Tooele 

Figure 1.1 Utah PM2.5 non-attainment areas 

1.4.2 PM2.5 Meteorology 

While Utah's problem is unique the conceptual picture of the conditions that lead to elevated 
PM2.5 is simple (Malek 2006). Utah ' s non-attainment areas sit in valley/basin bottoms which are 
known as Utah Lake Basin, Great Salt Lake Basin, and the Bear River Basin. During the winter­
time, periodic ridges of high pressure park themselves over the Intermountain region and bring 
clear skies and quiescent weather. The presence of snow cover and weak insolation quickly 
allow temperature inversions to develop in basin bottoms. Without significant synoptic scale 
forcing mechanisms these nascent temperature inversions are not scoured out and stable cold 
pools can develop and strengthen as a result of the heat deficit present in the basin (Whiteman 
1999) (Figure 1.2). 
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Emission sources within the stable cold pool provide the precursor emissions to form secondary 
PM2.s which accounts for over 75% of the total PM2.5. Regional PM2.5 represents only a fraction 
of the total PM2.5 because transport winds are essentially non-existent in the regions dominated 
by the ridge. 

Figure 1.2 Cold pool in Bear River (Cache) Valley 

1.4.3 PM2.5 Components 

Utah's winter-time cold pool PM2.5 in all3 non-attainment areas is dominated by secondarily 
formed particulate. All winter-time cold pool speciated PM2.5 data that UDAQ has collected 
supports this statement. The PM2.5 is dominated by ammonium nitrate at all locations and 
includes significant portions of organic carbon. Table 1.2 summarizes UDAQ's speciated data 
that has been collected during the last 10 years. 

The first 3 rows of Table 1.2 contain speciation statistics from the 3 longer term Speciation 
Network (STN) sites located along the Wasatch Front. The Bountiful and Lindon STN sites 
collect data on a 1 in 6 day schedule while the Hawthorne site collects data on a 1 in 3 day 
schedule. The statistics for these 3 STN sites reflects only days when the 24-hour average 
PM2.5 was >= 35 ug/m3. The fourth row of Table 1.2 provides data from a newly installed STN 
site in Logan. The statistics for this site reflect the 4 highest PM2.5 24-hour average 
concentrations that have been collected to date. 

Rows 5, 6, and 7 of Table 1.2 show speciated data sets that were collected in the Cache Valley, 
including Logan, during the winter of2004. These special study data sets from TEOM 
speciation, Mini_ Vol speciation (Martin 2006), and real-time mass spectrometer speciation 
(Silva 2007) corroborate the newly acquired data from the Logan STN site and create a robust 
speciated data set for Logan and the Cache Valley. 
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Monitor& Median Median % % % % 
Analysis Number PM2.5 PM l.O Ammonium Ammonium o rganic Elemental 

Station Countv Tvoe Year Samoles ualm3 ua/m3 Nitrate Sulohate Carbon Carbon 

Bountiful Davis STN Nov 2001+ 18 44 NA 65% 7% 1G0Al 3% 
Hawthorne (Salt Lake City) Salt Lake STN Feb 2000+ 62 44 NA 56°Al G% 21% 4~~ 

Lindon Utah STN Jun 2001+ 22 50 NA 62"Al 3% 15% 2"Al 
Logan Cache STN Feb 2010+ 4 28 NA 56% 3% 14% 4% 
Logan Cache FRM Jan·Feb 2004 20 92 NA 64% 6% 13% 1°b 
Cache Valley Rural• Cache Mini·Vol Jan 2004 12 105 NA 65% 6°Al NA NA 
Logan (USli) Cache Mass Spectrometer Jan-Mar 2004 Continuous NA Uo to 120 60-BQOAl - 6% 15-20'Al 1-3~~ 

'Hvrom. Newton. Preston. ADl<IK!lo. Comish. Franklin. MJ!.!l!!ro. Richmond. Smithfield . usu 
Table 1.2 Average PM2.5 24-hour average speciation for 2000-2009 

Speciation profiles obtained from each location and each instrument are consistent with each 
other in that ammonium nitrate dominates the PM2.5 speciation. Furthermore, the data shows 
that speciation in the Cache Valley is similar to that along the Wasatch Front. The somewhat 
lower percentage of ammonium nitrate obtained from the Logan STN is likely the result of lower 
total PM2.5 concentrations. Only 1 of the 4 speciated observations was above the NAAQS, 
therefore, the median 24-hour PM2.5 concentration was only 28.4 ug/m3. A statistical analysis 
of Wasatch Front speciated data shows that the percentage of ammonium nitrate increases as 
total PM2.5 concentrations increase. The Logan finding is consistent with this Wasatch Front 
analysis. 

The take away message is that PM2.5 in Utah's non-attainment areas are dominated by 
ammonium nitrate and organic carbon. The data indicates that ammonium nitrate accounts for 
greater than half of observed PM2.s and can exceed 80% of the total PM2.s during the very 
highest PM2_5 episodes. Organic carbon accounts for 15-20% of total PM2.5. 

1.4.4 PM2.5 Precursor Emissions 

Emission inventories continue to be calculated, as they have in the past, using the most current 
models and emission factors . Mobile emissions will be calculated using the most recent EPA 
mobile model called MOVES. 

As mentioned later in Section 1.5.2, violations of the NAAQS occur most often during stagnant, 
winter-time inversions and involve the production of secondary aerosols. Figures 1.3 and 1.4 
show emission inventories for the non-attainment counties of the Wasatch Front and Cache 
County during a typical winter day. Pollutants shown are those most commonly involved in the 
formation of secondary particulates as well as the inventory of primary PM2.5. Figure 1.5 is a 
view of just Salt Lake County and shows a further breakout of some of the major contributing 
categories to each of these pollutants. 

Other than normal growth in population and commercial activity there are no significant changes 
in the nature of pollutants coming into the airshed over the past five to ten years. 
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Salt Lake Davis Utah Weber Box Elder 

Figure 1.3 Sum of all emissions in tons/day for February 2008 
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Figure 1.4 County emissions by type for February 2008 
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Salt Lake County Emissions 

voc NOx 502 PM2.5 

Figure 1.5 Major components of the inventory for Salt Lake County 

1.4.5 PM2.5 Spatial Patterns 

D Large industrial 

• Cars/light trucks 

• Diesel trucks 
D Miscellaneous 

D Non road gas 

D Nonroad diesel 

• wood stoves 

DWaste disposal 

• solvent 

D Sand/gravel 

• Petroleum storage 

• Home/office heat 

• Commercial grilling 

The basin cold pools are regional in scale and dominate the formation and build-up of PM2.5 at all 
of Utah's PM2.5 monitoring locations. Localized terrain driven mesoscale weather features 
impact PM2.s concentration dynamics from location to location, however, these features are very 
hard to identify and model. The Utah Division of Air Quality has not measured sharp 24 hour 
average PM2.s concentration gradients anywhere in the non-attainments areas. Instead, 
concentrations gradually tail off as the distance from urban emission cores increase. 
Occasionally, sharp gradients do exist on a sub-24 hour time scale when a transient 
meteorological feature scours or partially scours one basin, but not another. This phenomenon 
has been observed when comparing the smaller Cache Valley to the larger Salt Lake Valley. 

1.4.6 PM2.5 Chemistry 

The key questions with regards to Utah's PM2.5 chemistry relates to the formation of ammonium 
nitrate are as follows: 

1) Is the atmosphere ammonia (NH3) limited? 
2) Is it nitric acid (HN03) limited? 
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3) What is the primary pathway for HN03 formation? 

Question 1: 
At almost all times NH3 is in excess from Cache County south to Salt Lake County. Figure 1.6 
below illustrates excess NH3 at Hawthorne during a January 2009 cold pool episode that led to 
hourly PM25 concentrations in excess of I 00 ug/m3

. NH3 is present at all times. In the Cache 
Valley, investigations by Dr. Randy Martin from Utah State University show that NH3 is almost 
never limited during the winter (see Figures 1.6 and 1.7, and Martin, 2006). 
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Figure 1.6 Hour ly PM2.s and NH3 at Hawthorne during January 2009 
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Figure 1. 7 Percent of Logan, UT aerosol samples that are either limited by either HN03- or NH3- (from 
Martin, 2006). 

Questions 2 & .3: 

Because ambient NH3 data shows that NH3 is almost always in excess and NOx is plentiful, both 
the Wasatch Front and the Cache Valley are limited with respect to HN03 formation. HN03 is 
the direct precursor to the formation of ammonium nitrate. We do not know for certain what 
times of the day the atmosphere is HN03 limited nor do we know what the dominant pathway is 
to HN03, however, our hypothesis is that the daytime pathway is dominant. During winter-time 
cold pool events, clear skies, snow covered ground, and high elevation terrain can lead to 
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increased actinic flux, increased photolysis rates, and increased OH production. Increased OH 
production could lead to higher rates ofHN03 production when N02 and OH react. 

UDAQ will test model sensitivity to increased albedo due to snow cover in CMAQ' s calculation 
of photolysis rates. Using typical albedo values for various land use types and snow age UDAQ 
will select representative albedo values for our simulations. Further sensitivity tests could also 
incorporate testing of enhanced actinic flux caused reflection from high albedo steep terrain that 
form valley walls in the Cache Valley and along the Wasatch Front. 

Data collected during a UDAQ commissioned study support this hypothesis of increased daytime 
HN03 production. The study was conducted by the Brigham Young University Chemistry 
Department during a 2 month winter period in 2009 (Kuprov, 201 0). The study was punctuated 
with short periods of instrument malfunction that leaves some uncertainty with respect to the 
conclusions of whether or not HN03 formation is greatest at night or during the day. 

UDAQ has purchased a URG-9000 instrument and will attempt to verify the 2009 results during 
the winter of201 0-2011. We believe that analysis of the monitoring data will provide the most 
robust data set from which to the dominant HN03 formation pathway. The monitoring data can 
be used to confirm if CMAQ model chemistry is capturing the appropriate HN03 formation 
mechanisms. 

1.4. 7 PM2.5 Concentration Trends 

Identifying trends in PM2.5 concentrations is difficult due to the nature of the conditions that lead 
to the formation of stable cold pools. Figure 1.8 shows the 98th percentile value at Hawthorne 
for the last 9 years. The graph has no trend and is essentially a commentary on a particular 
winter' s weather pattern. Depending on the year, some winters have more periods dominated by 
semi-permanent ridges. Other winters feature more progressive synoptic flow that limits the 
duration (and strength) of ridge dominated weather. 
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Figure 1.8 Hawthorne 981
b percentile PM2.5 concentration 

1.4.8 PM2.5 Modeling Experience 
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The DAQ modeling team has 8 years ofPM25 grid-based modeling experience. In all modeling 
cases, we have encountered significant challenges in accurately simulating the cold pools 
because of the highly variable mesoscale meteorology and chemistry that occurs in Northern 
Utah's valleys/basins. The lack of synoptic scale forcing produces mesoscale meteorology that 
is largely terrain driven. Model resolution and data assimilation are not capable of capturing all 
of the mesoscale features. As a result, our modeling results show that containing the pollutants 
within the cold pool is a severe weakness of the model. 

Our experience consists of the following modeling projects and strategies: 

1999: MM5 with UAM-AERO. 
2002: Diagnostic Wind Model using all MESOWEST observation stations with UAM-AERO. 
2002: Diagnostic Wind Model using selected MESOWEST observation stations with UAM-AERO. 
2003: Diagnostic Wind Model using an idealized bi-modal wind field with UAM-AERO. 
2007: NCAR RT-FDDA (Real Time Four Dimensional Data Assimilation) MM5 with CMAQ. 
2008: NCAR 30 member Ensemble-RT-FDDA (MM5 & WRF) with CMAQ. 
2009: WRF with CMAQ. 
2010: WRF with CMAQ. 

2. Model and Modeling Inputs 

2.1 Air Quality, Meteorology, Emissions Model Selection Rationale 

Meteorological Model 

DAQ has taken 3 approaches to developing meteorological fields for input to CMAQ. The first 
two approaches involve a partnership that we have formed with the Department of Army 
Dugway Proving Ground Meteorology Division for meteorological modeling services using 
NCAR' s state of the Science MM5 & WRF modeling systems. In the third approach, DAQ 
developed in-house WRF customization capabilities. 

1) NCAR produced a single MM5 Real Time Four Dimensional Data Assimilation (RT-FDDA) 
methodology to generate meteorological fields for the January 2007 episode. 

2) NCAR ran their Ensemble Real-Time Four Dimensional Data Assimilation (E-RTFDDA) 
model for our second episode during Febmary 2008. The ensemble system consists of30 
members including 15 MM5 based members and 15 WRF based members. Each ensemble 
member included unique physics or initialization options. Table 2.1 provides a summary of 
physics schemes used in the 30 ensemble members. 
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Physics WRF MMS 
Kain-Fritsch 

Kain-Fritsch Grell 
Cumulus Betts-Miller-Janie Betts-Miller-Janie 

Grell-Devenyi Fritsch-Chappell 
Kuo 

Kessler Hsie 
Lin et a!. Dudhia Ice 

Microphysics 
WSM5 Reisner 1 
WSM6 Reisner 2 
Thompson et al. Goddard 
Ferrier Schwartz 

Long-Wave 
RRTM 

RRTM CAM 
Radiation 

GFDL 
CCM2 

Dudhia 
Short-Wave Goddard Dudhia 
Radiation CAM CCM2 

GFDL 
YKU MRF 
Meller-Yamada- Blackadar 

PBL Janie Meller-Yamada-
RUC Janie 
GFS Gyano-Seaman 

Other 
No horizontal No horizontal 
diffusion diffusion 

Table 2.1 Ensemble member physics combinations 

3) DAQ has developed the in-house capability to run WRF. The base case WRF simulation is 
configured using a 4km horizontal resolution with 40 vertical layers. UDAQ plans to conduct 
experimental WRF runs using customized physics options, code modifications, landuse 
parameter changes, initialization variations, FDDA variations, and increased vertical resolution. 

These 3 approaches to developing meteorological fields in support of SIP chemistry modeling 
represent a new level of sophistication. With our three approaches, we attempt to identify 
numerous model configuration options that the literature has shown to be effective in stable 
conditions and/or complex terrain in order to develop accurate or conceptually representative 
meteorological fields for CMAQ. 

Air Quality Model 

CMAQ was selected because it is the open source atmospheric chemistry model co-sponsored by 
EPA and NOAA. We are currently using CMAQ version 4.6 and will upgrade to either version 
4.7 or the 2010 release for model performance evaluation. 

Emissions Model 

The emissions processing model used in conjunction with CMAQ is the Sparse Matrix Operator 
Kernel Emissions Modeling System (SMOKE version 2.6). Modeling staff at UDAQ have 
extensive experience with this model and have been using it on a regular basis since 2001 . The 
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emissions processing model takes the annual, county-wide emissions inventory prepared by 
UDAQ and reformulates it for use in the air quality model. 

2. 2 Modeling Domain & Resolution 

DAQ selected our high resolution modeling domain to cover all of northern Utah including the 
portion of southern Idaho extending north ofFranklin County and west to the Nevada border 
(Figure 2.1). This domain was selected to ensure that all of the major emissions sources that 
have the potential to impact the non-attainment areas were included. 

MM5, WRF, and CMAQ are configured using a 4km x 4km horizontal resolution domain. 
Vertical resolution in MM5 and WRF ranges between 36 and 40 layers as a base case with 
additional experimentations planned using increased vertical resolution in the lower atmosphere. 
CMAQ is run using 15 vertical layers with experimentations utilizing all MM5 and WRF layers. 

In early simulations of the CMAQ model UDAQ tested a 1.3 km horizontal resolution but found 
no improvement in chemistry performance. This result confirms other complex terrain 
horizontal resolution studies conducted by numerous researchers (eg., Roebber 2001, Mass 2001, 
Hoadley 2004, Zhong 2003, Kain 2008, Zhong, 2005) and a locally conducted study by the 
University of Utah (Hart, 2005). 

Increased horizontal resolution would be more likely to provide increased wind field complexity 
in the mountains where increased terrain details (i.e. ridges, mountain tops, etc) could effect 
wind predictions in those elevated areas. The Cache Valley PM2.5 problem is confined to the 
very lowest terrain along the Valley bottom where increased horizontal resolution will not 
resolve additional terrain details. Furthermore, Randy Martin's PM2.5 saturation studies have 
shown that PM2.5 concentrations demonstrate a high level ofhomogeneity along the Valley 
bottom (Martin, 2006). The homogeneity suggests that adding detail and complexity to the 
emissions or meteorological fields should not be a high priority issue. 

In 2010, UDAQ will explore running WRF with increased vertical resolution in the 2009 and 
2009-2010 episodes. Increased vertical resolution in the lower atmosphere is likely more 
relevant to simulations of atmospheric stability than would be moving to extremely fine 
horizontal resolution over flat valley bottoms where the PM2.5 is trapped. 
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Figure 2.1 Northern Utah and Idaho modeling domain 

2.3 Attainment Test Geographic Area 

UDAQ proposes to select an area that encompasses all of the non-attainment areas in northern 
Utah and southern Idaho and use the grid cells within that area to apply the modeled attainment 
test (Figure 2.2). 

PM2,5 Nonattainment Areas 
1\ 

Figure 2.2 Grid cells within the geographic area to be used for the modeled attainment test 
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2.4 Initial and Boundary Conditions 

The ridge dominated synoptic meteorology during PM2.5 cold pool episodes features weak 
transport winds and near calm surface winds. As a result, transport of PM2.5 and precursors from 
the rural regions at the domain periphery is very small. In addition, most of the observed 
Wasatch Front and Cache Valley PM2.5 is formed in-situ (and trapped) via fresh locally derived 
emission sources and secondary chemistry. In essence, Utah's cold pools represent an isolated 
system that is controlled only by locally derived emissions, meteorology, and chemistry. 

We begin each of our CMAQ model simulations prior to the start ofPM2.5 build-up. The very 
small initial concentrations of diurnally produced gaseous concentrations have little consequence 
to the ultimate build-up ofPM2.5. DAQ has configured CMAQ to use EPA default profiles for 
background chemistry concentrations and will consider using a model spin-up approach. UDAQ 
will supplement the default profiles by using rural values taken from bordering National Park air 
quality monitoring stations for chemistry initialization. 

2.5 Episode Selection 

2.5.1 Introduction 

The meteorological conditions and chemical processes that lead to elevated PM in Utah occur in 
very few locations in the United States. The mountain-valley physiography ofNorthem Utah 
allows long lasting (up to 2 weeks) stable cold pools to form in valley bottoms. Within the cold 
pool, extreme atmospheric stability with weak mixing and advection can lead to the build-up of 
PM2.5 concentrations. The uniqueness of our situation creates several significant PM2.5 

meteorological modeling and atmospheric chemistry modeling challenges that need to be 
considered during episode selection. The process by which we select PM25 SIP episodes and 
design the SIP modeling protocol will be based on experience gained over several years 
combined with the criteria outlined in the EPA modeling guidance. 

The first challenge involves the meteorological modeling of the mesoscale cold pool phenomena 
that forms along the Wasatch Mountain valleys. Meteorological models have a very difficult 
time replicating the extreme vertical temperature gradient and vertical and spatial extent of cold 
pools. In addition, subtle variations in meso to synoptic scale meteorology can have a significant 
impact on the degree of atmospheric stability and chemistry concentrations. The replication of 
extreme atmospheric stability and weak near-surface wind field will be the greatest challenge of 
model development. 

Second, gaseous and particulate chemistry modeling is handicapped by an incomplete 
understanding of the complex chemical processes that operate in cold sub-freezing conditions 
typical ofUtah's winter cold pools. For example, no data exists for the sub-freezing 
heterogeneous reaction probability for N20 5• A second example comes from recent data 
published by researchers at Utah State University and University of California at Riverside 
(Malloy 2009). They found a new significant pathway for the formation of secondary organic 
aerosols. The pathway may have particular significance in rural areas similar to the Cache 
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Valley where agricultural animal operations may produce high concentrations of amines. This 
new pathway is absent from existing chemistry models. 

Third, the Federal Reference Method (FRM) for collecting PM2.5 measurements is inadequate for 
our cold temperature, secondary particulate dominated air. Ammonium nitrate (NH4N03) 

accounts for over 50% of our measured PM2.5 mass. NH4N03 can rapidly volatilize off ofFRM 
filters and result in "missing mass" when speciated. 

2.5.2 Non-Attainment Area Meteorological Conditions 

With the exception of wind blown desert dust events, wild land fires, and holiday related 
fireworks, elevated PM2.5 in Utah occurs when stagnant cold pools develop during the winter 
season. The synoptic conditions that lead to the formation of cold pools along the Wasatch Front 
and in the Cache Valley are identical: synoptic scale ridging, subsidence, light winds, snow 
cover (often), and cool to cold surface temperatures. 

While the general synoptic scale meteorological characteristics are identical between these two 
areas there are important differences related to topography. The Cache Valley is a closed basin 
with no significant outlets. The Salt Lake Valley has an outlet to the north and is connected to 
the larger Great Basin. Utah Valley is essentially closed but has numerous complicating terrain 
features. The northern Wasatch Front is open to the west, north, and south. The degree of basin 
"openness" may allow for varying amounts of advection ofpollutants and corresponding changes 
in pollutant concentrations and build-up rates. For example, Cache Valley topographical features 
lead to faster forming, more intense, and more persistent cold pools relative to the Wasatch 
Front. Because of these differences, the Wasatch Front and Cache Valley are designated as 
separate attainment areas, however, they will be modeled together within the same modeling 
domain. 

2.5.3 Non-Attainment Area Episode Selection 

Episodes for CMAQ modeling will be selected such that observed elevated PM2.5 concentrations 
occur simultaneously along the Wasatch Front and in the Cache Valley. The meteorological 
similarity between the two basins will allow us to model the same episodes for both non­
attainment areas. 

2.5.4 Episode Selection Criteria 

According to EPA' s April2007 "Guidance on the Use ofModels and Other Analyses for 
Demonstrating Attainment of Air Quality Goals for Ozone, PM25, and Regional Haze" the 
selection of SIP episodes for modeling should consider the following 4 criteria: 

1. Select episodes that represent a variety of meteorological conditions that lead to elevated 
PM2.s· 
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2. Select episodes during which observed concentrations are close to the baseline design 
value. 

3. Select episode that have extensive air quality data bases. 

4. Select enough episodes such that the model attainment test is based on multiple days at 
each monitor violating NAAQS. 

The following section will describe how Utah will use each of the criteria to choose episodes that 
will provide the best opportunity for meeting model performance criteria. 

1. Select episodes that represent a variety of meteorological conditions that lead to elevated 
PM2.s· 

Stagnant cold pools are the only meteorological conditions that produce elevated PM2.5 during 
the winter in Utah's non-attainment areas. The synoptic meteorological conditions that lead to 
cold pool formation are essentially identical from one episode to another in that stagnant cold 
pools develop when synoptic scale ridging dominates the region. Variations in temperature, 
humidity, cloud cover, snow cover, wind speed, stability, emissions, and episode length may 
produce greater (or lesser) exceedences, but these variations are generally not resolvable by 
numerical weather models. 

Based on our modeling experience, medium length (5 to 10 days) episodes that have a smooth 
steady build-up ofPM2.5 concentrations are appropriate for a general analysis of winter inversion 
episodes. Long episodes (> 1 0 days) tend to have excessive concentration variability produced 
by subtle meteorological features. An example would be a subtle 700 mb feature that moves 
through the northern portion of the state. Often, these features pass without notice, but they can 
provide enough destabilization to briefly stir the surface layer and significantly reduce PM2.5 

concentrations before rebuilding again. This type of subtle feature will not be captured in the 
model and will result in poor model PM2.s performance. 

Occasionally, a winter season will feature long periods (weeks) when synoptic conditions are 
dominated by a semi-permanent ridge of high pressure. During these periods, inversion and cold 
pool conditions persist, but are punctuated by periodic mixing events. A long simulation of this 
kind of weather pattern can address issues relating to transport and partial mix-outs. 
Furthermore, a long simulation during which PM2.s builds, and mixes multiple times could prove 
useful in understanding model strengths and weaknesses. 

At this juncture, this modeling protocol will not address 24-hour PM2.5 NAAQS exceedences that 
occasionally occur during the warmer seasons due to high wind events, wild land fires, and 
holiday related fireworks. Additional discussions with EPA will be required before a decision 
can be made on how to address this special issue. UDAQ will include a modeling protocol 
supplement when a decision is made on how to treat these types of exceptional events. 

2. Select episodes during which observed concentrations are close to the baseline design value. 
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Based on our modeling experience it seems appropriate to give more weight to the behavior and 
characteristics of the episode during periods when the statistical calculation of the 24 hour 
average PM2.5 is over the baseline design value. The model system will perform best when the 
episode is of medium length and it has a smooth steady build-up. In this case, day one ofthe 
episode will feature very low PM2.5 concentrations and then build to higher levels on each 
successive day. The build-up will continue until some meteorological feature either cleans the 
PM2.s out or produces a partial mixing. The key point is that for all PM2.5 episodes, the chemical 
processes that lead to the secondary formation of PM2.5 and the chemical speciation of the PM2.5 
are similar and lead to very similar speciation profiles as demonstrated in all available PM2.5 
speciation data. 

3. Select episode that have extensive air quality data bases. 

The State of Utah operates or has operated 19 FRM monitors during the years being considered 
for this SIP. Three real-time TEOM-FDMS (Tapered Element Oscillating Microbalance Filter 
Dynamic Measurement System) monitors are operated along the Wasatch Front and one is 
operated in Cache Valley. Three National Speciation Network Monitors are also operated along 
the Wasatch Front. Hawthorne in Salt Lake City samples 1 day out of every 3 days. Lindon 
(Utah County) and Bountiful (Davis County) operate 1 day out of every 6 days. 

As described in Section 1, Utah faces significant monitoring challenges in our winter-time cold 
pool phenomena. First, Utah has found that up to 50% ofFRM filter mass is lost and or 
unidentifiable after speciation analysis. The largest portion of lost mass is due to the in-situ and 
laboratory re-volatilization of particulate ammonium nitrate (NH4N03) . NH4N03 represents 
50% to 75% ofPM2.5 mass during PM2.5 episodes. As a result, re-volatilization losses have a 
significant impact on speciation analysis. Second, the teflon filter media used in the PM2.5 FRM 
monitors does not allow for organic and elemental carbon to be analyzed. Carbon species 
account for 10-20% of our PM2.s mass. These uncertainties with filter media andre­
volatilization virtually eliminate the usability of speciated FRM data for our SIP analysis. 

The backbone of our speciated model performance analysis and attainment tests will be data 
from the National Speciation Network. This data has been shown to be very accurate and re­
volatilization losses are small. In anticipation of the need for SIP modeling we enacted an 
intensive operating period during 2 episodes in February 2008 and January 2009. We collected 1 
in 2 day sampling at all3 of Utah's National Speciation Network sites. 

As a part of special winter inversion study, DAQ collects speciation data every two days during 
January and February from the monitoring stations located in Utah and Salt Lake valley. 
Beginning in winter 2009/2010, DAQ acquired a URG-3000 and a SASS speciation sampler to 
collect speciation data during the inversion episodes in the Cache valley. The samplers were 
installed in late winter 2010 and are located at the Logan sampling site. Speciation data was 
collected at Logan for most of February and March 2010. DAQ will continue to collect 
speciation data at Logan during the 2010-2011 winter season. 

In addition to the February and March speciation data collected at Logan during 2010 speciation 
data from a mass spectrometry study is available from January - March 2004 (see section 1.4.3). 
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To supplement our National Speciation Network data we plan is to use the real-time FDMS 
PM2.5 monitors to evaluate hourly model output. This hourly total PM2.s data is critically 
important to evaluating hour by hour model performance. FDMS data is not speciated, but we 
have significant confidence in the consistency of the percentage ofNH4N03 that is typically 
measured on the National Speciation Network filters. This consistency will allow us to use the 
FDMS data to develop hourly pseudo observations ofNH4N03 to augment our model 
performance analysis. Figure 2.3 shows the PM2.s monitoring network. 
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4. Select enough episodes such that the model attainment test is based on multiple days at each 
monitor violating NAAQS. 
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For all of our PM2.5 episodes, UDAQ's conceptual model is that chemical processes and the 
chemical speciation are essentially identical. Based on previous modeling experience, we will 
choose discrete episodes of medium length with a smooth steady build-up ofPM2.5. These 
episodes might not necessarily be the episodes of highest PM2.5 concentration, but they will 
provide episodes representative of the processes that lead to NAAQS PM2.5 exceedences. Each 
episode has concentrations close to the design value in accordance with "Criteria 2". Rather than 
model four or more non-ideal episodes, we have chosen four episodes that will maximize our 
potential for the most complete characterization of episode dynamics. 

2.5.5 Selected Episodes 

From the most recent 5-year period of2005-2009 we developed a long list of candidate PM2.5 

episodes. Three episodes were selected based on the medium length steady build-up criterion 
described above. A fourth multi-event episode was selected using the multiple build-up and mix 
out criteria described above and in more detail in the section titled "Episode 4". In general we 
want to select episodes with hourly PM2.5 concentrations that are reflective of conditions that 
lead to 24-hour NAAQS exceedences. The episodes that we select may not contain the highest 
PM2.5 concentrations, but will contain concentrations that are reflective of the most frequent 
observed 24-hour NAAQS exceedence concentrations. For example, Figure 2.4 shows the 
concentration frequency of24-hour PM2.5 exceedences at our main Salt Lake City monitoring 
location. Sixty five percent of exceedences at Hawthorne occur when concentrations are less 
than 45 ug/m3

. Finally, we want to select episodes that have hourly PM2.5 data and have 
speciated data collected by the National Speciation Network. Tables containing available data 
are included in each selected episode ' s discussion section. 

From a synoptic weather pattern point of view, each of the selected episodes features a similar 
pattern. The typical pattern includes a deep trough over the eastern United States with a building 
and eastward moving ridge over the western United States. The episodes typically begin as the 
ridge begins to build eastward, near surface winds weaken, and rapid stabilization due to warm 
advection and subsidence dominate. As the ridge centers over Utah and subsidence peaks, the 
atmosphere becomes extremely stable and a subsidence inversion descends towards the surface. 
During this time, weak insolation, light winds, and cold temperatures promote the development 
of a persistent cold air pool. Not until the ridge moves eastward or breaks down from north to 
south is there enough mixing in the atmosphere to completely erode the persistent cold air pool. 

All of the episodes fit this general pattern ofbuilding ridge, lowering subsidence inversion, and 
cold (or cool) pool development, however, each episode has its own variations. For example, the 
graphics in Appendix 2.1, 2.2, and 2.3 show that the ridge position and strength was different in 
each episode and each episode's atmospheric stability and cold pool structure was unique. While 
each episode has its unique characteristics, the commanding similarity between each episode is 
stability and stagnation that traps locally produce emissions and allows secondary PM2.5 

formation and concentration build-up. 
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Figure 2.4 Concentration frequency of NAAQS PM2•5 exceedences at Hawthorne for 2005-2008. An x-axis 
value of 40 means PM2•5 concentrations between 35 and 40 uglm3. Approximately 40% of all NAAQS PM2•5 

exceedences occurred at a concentration between 25 and 40 uglm3. 

The following sections will describe the 3 episodes that we have selected. The descriptions of 
each episode will rely on PM2.5 data collected from our 4 main sites (Logan, Ogden, Hawthorne, 
and Lindon) . Each of these sites features a FDMS monitor and a FRM monitor. 

Episode 1: January 11-20, 2007 

A cold front passed through Utah during the early portion of the episode and brought very cold 
temperatures and several inches of fresh snow at the National Weather Service Salt Lake City 
A WOS observation station (KSLC) began the episode with 3 inches of new snow) to the 
Wasatch Front. The trough was quickly followed by a ridge that built north into British 
Columbia and began expanding east into Utah. This ridge did not fully center itself over Utah, 
but the associated light winds, cold temperatures, fresh snow, and subsidence inversion produced 
very stagnant conditions along the Wasatch Front. High temperatures in Salt Lake City 
throughout the episode were in the high teens to mid-20' s Fahrenheit. Maximum "mixing 
depths" during the heart of the episode were in the range of 250m to 300m above ground level 
(Appendix 2.4) . 

Figure 2.5 shows hourly PM2.5 concentrations from Utah's 4 FDMS PM2.5 monitors for January 
11-20, 2007. The first 6 to 8 days of this episode are suited for modeling. The episode becomes 
less suited after January 18 because of the complexities in the meteorological conditions leading 
to temporary PM2.5 reductions. This episode is marginally suited for Cache Valley modeling 
because hourly concentrations measured at Logan only reach the 40 to 45 ug/m3 range. Table 
2.2 shows 24-hour average PM2.5 concentrations measured using the FRM. Hawthorne 24-hour 
averages reached 48.4 ug/m3 on January 17 while Lindon reached 61 .7 ug/m3 on January 18. 
As shown almost 80% of all NAAQS PM2.5 historical exceedences measured at Hawthorne 
occurred at concentrations lower than the January 17 48.4 ug/m3 value. This puts this episode in 
the top 20% of episodes that occurred between 2005 and 2008 and above the baseline design 
value. 
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Figure 2. 5 Hourly FDMS PM2•5 concentrations for January 11-20, 2007 

Table 2.2 24-Hour FRM PM2.5 concentrations for January 11-21, 2007. See Appendix 2.7 for a monitoring 
t ti I k t bl e. sa on oo -up a 

Date BR l4 BT cw N2 MG HW wv HE T3 NP LN HG SF 02 WT ~lOG FRK 

11-Jan-07 3.0 6.1 5.1 4.7 1.8 
12-Jan-07 3 2 GO 3.5 6 9 8.3 3 5 7 5 9.1 9 5 11.5 7 6 59 5.6 34 3 3 
13-Jan-07 8.1 8.7 12 3 16.0 5 G 
14-Jan-07 14.7 17.7 7.2 
15-Jan-07 14.0 20.1 27 7 37.4 33 5 31 4 32 0 16 5 29 4 27 9 22 7 21 6 18 4 8.7 
16-Jan-07 27.1 47.7 44.8 13.4 
17 .Jan-07 35 2 48 4 27.3 
18-Jan-07 24.9 31.1 29.6 49 8 52 2 42.8 49 4 24 2 617 51 5 55 0 31 7 26 2 30 2 19.2 
19-Jan-07 22.9 55.6 47 3 66 9 13.4 
20-Jan-07 24 6 66 5 65 1 68 9 24 8 
21-Jan-07 14.1 18.4 19.8 18.0 20 4 8 1 16.2 25 6 88 47 6 42.0 38.6 41 5 27.5 26.2 14.4 

Episode 2: February 14-18, 2008 

The February 2008 episode features a cold front passage at the start of the episode that brought 
significant new snow to the Wasatch Front (KSLC began the episode with 6 inches of new 
snow). A ridge began building eastward from the Pacific Coast and centered itself over Utah on 
Feb 20th. During this time a subsidence inversion lowered from 700mb on February 16 down to 
almost 800mb by February 19th_ Despite the lowering subsidence inversion, the KSLC upper air 
sounding shows that the afternoon lower atmosphere mixed through a depth of 400 m on 
February 19th, but it was capped by the very strong subsidence inversion above this level 
{Appendix 2.5). Temperatures during this episode were mild with high temperatures at KSLC in 
the upper 30' s and lower 40's Fahrenheit. 

The 24-hour average PM2.5 exceedences observed during the proposed modeling period of 
February 14-19, 2008 were not exceptionally high. What makes this episode a good candidate 
for modeling are the high hourly values and smooth concentration build-up. The first 24-hour 
exceedence occurred on February 16 and was followed by a rapid increase in PM25 through the 
first half of February 17 (Figure 2.6). During the second half of February 17, a subtle 
meteorological feature produced a mid-morning partial mix-out of particulate matter and forced 
24-hour averages to fall. After February 18, the atmosphere began to stabilize again and resulted 
in even higher PM2.5 concentrations during February 20, 21, and 22. Modeling the 14th through 
the 19th of this episode should successfully capture these dynamics. The smooth gradual build­
up of hourly PM2_5 is ideal for modeling. In Salt Lake and Weber counties, the 24-hour averages 
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are about 5 ug/m3 lower than the baseline design value, but are very close to baseline in the 
Cache Valley and in Utah County (Table 2.3). 

100 -------- - -

9 0 -Logan 

2.115/08 2/16108 2/17/08 2.118108 2.119/08 

Figure 2. 6 Hourly FDMS PM2•5 concentrations for February 14-19, 2008 

Table 2.3 24-Hour FRM PM2.5 concentrations for February 14-22,2008. See Appendix 2.7 for a monitoring 
station look-up table. 

Date BR L4 BT cw N2 MG HW wv HE T3 NP LN HG SF 02 WT NOG 

14-Feb-08 5.6 46 50 94 9.0 3.6 
15-Feb-08 10 7 18 5 19 7 17 9 12.2 19 0 13 6 8 9 23 0 24 2 17.2 24 2 13 2 11.3 12 9 
16-Feb-08 42.8 36 5 35 3 33 0 35.5C] 32.3 
17-Feb-08 42.7 36.8 31.1 45.9 45.6 36 .2 
18-Feb-08 22 7 29 7 21 2 23 2 17 6 26 4 31 5 13 5 8.8 39 5 46.3 26 2 27.6 19 9 17 7 23.0 
19-Feb-08 40.5 36.3 37.4 37.0 44 7 29.2 
20-Feb-08 49.2 47 2 44.2 36.2 42 2 35.6 
21-Feb-08 43.4 69 2 49 4 43 6 43.9 42 3 45 5 42.3 36 46 1 44.7 38 4 43 3 46 4 44.7 
22-Feb-08 71.5 18.2 15.3 19 6 18.3 29.6 

Episode 3: January 13-23, 2009 

The third episode also featured a cold front passage with light snow (KSLC began the episode 
with 2 inches of new snow) and a strong ridge that built eastward from the Pacific coast. Salt 
Lake City temperatures during this episode began in the lower 40's but cooled to the mid-30's as 
the cold pool strengthened. The ridge centered over Utah on January 20 and the subsidence 
inversion lowered to nearly 850mb. This very strong subsidence allowed a strong cold pool to 
form and prevented virtually all vertical mixing. Maximum afternoon mixing depths recorded by 
the KSL sounding were between 0 and 200m above ground level (Appendix 2.6). 

Extremely high concentrations ofPM2.5 formed during this cold pool episode (Figure 2.7 and 
Table 2.4). Hourly PM2.5 concentrations at Hawthorne increased from near zero on January 14 
to 99 ug/m3 six days later on January 19 (Figure 2.5). PM2.5 concentrations built steadily 
through the episode, however, extreme diurnal concentration swings occurred at Hawthorne. We 
believe that these observed concentration swings are the result of instrument malfunction. At 
temperatures below freezing and higher relative humidity the dicot heads on the FDMS machines 
freeze and plug the inlet resulting in an apparent dramatic decrease in PM25 concentrations. 

Prior to this episode DAQ had contracted with Brigham Young University (BYU) atmospheric 
chemists Dr. Jaron Hansen and Dr. Delbert Etaugh to execute a measurement field campaign at 
the Salt Lake City Hawthorne site in order to capture a significant PM2.5 episode during the 
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winter of 2009. BYU used a URG 9000 instrument to measure nitrite, nitrate, and sulphate along 
with all of the regularly collected species at the Hawthorne site. In addition, DAQ ran the 
National Speciation Network PM25 monitor on an every other day schedule to capture as much 
speciated PM2.5 data as possible. 
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Figure 2. 7 Hourly FDMS PM2.5 concentrations for January 14-24,2009. 

Table 2.4 24-Hour FRM PM2.5 concentrations for January 18-26, 2009. See Appendix 2.7 for a monitoring 
station look-up table. 

Date BR L4 BT cw N2 MG HW wv HE T3 NP LN HG SF 0 2 WT NOG 

B.Jan-09 9 7 12 2 12 3 30 8 35 7 a 1 
9.Jan-09 4 .6 6.3 6.2 53 5. 1 5.6 
10.Jan-09 20.5 16 16 15.4 99 16 2 4 7 20 2 24.5 17.8 20.5 19.7 18.5 
11.Jan-09 21 9 18 5 18 3 23 8 30 4 18.8 
12.Jan-09 19 2 22.2 22.3 32.5 25.2 
13.Jan-09 12 5 14 9 16 6 7.8 15 7 13.0 26 4 14 9 33 0 12.6 11 7 
14.Jan-09 21.7 16 5 16.5 27 0 31 6 20.6 
15.Jan-09 30.7 29.7 31.7 31.6 36.1 20.8 
16.Jan-09 27. 2 35 0 25 3 33 7 31 3 37.4 20 7 38 0 44 9 31 8 39.9 25 2 27 0 
17.Jan-09 36 1 46 8 47.3 45 7 49.3 31.9 
18.Jan-09 35.1 51.2 55.6 52.2 50 .4 33.5 
19.Jan-09 38.6 41.7 55.9 63.9 52.1 69 2 33.3 56.7 63.9 58.1 59.2 41 .7 41 .1 
20.Jan-09 47 9 65.5 69.8 72.8 75.6 37.4 
21.Jan-09 58 5 53.3 74 3 66.9 69.3 80.4 45.6 
22.Jan-09 47.9 68 9 72.8 69.0 72.1 67 0 78 2 73 1 52 8 77.3 56 4 51 2 
23.Jan-09 44.0 43.3 48.2 51 3 15 4 17.4 48.7 
24.Jan-09 14.3 12.8 13.9 13.7 13.1 17.7 
25.Jan-09 3 6 5.7 56 4 .6 22 52 2 1 3 3.2 1 5 3 3 3.1 
26.Jan-09 5.4 5.1 5.4 5.5 7.3 5.1 

Episode 4: December 8, 2009 - January 22, 2010 

The fourth episode that was selected is more similar to a "season" than a single PM2.5 episode. 
During the winter of2009 and 2010 Utah was dominated by a semi-permanent ridge ofhigh 
pressure that prevented strong storms from crossing Utah. This 45 day period was characterized 
by 5 to 6 individual PM2.5 episodes each followed by a partial PM2.5 mix out when a weak 
weather system passed through the ridge. The long length of the episode and repetitive PM2.5 
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build-up and mix-out cycles makes it ideal for evaluating model strengths and weaknesses and 
PM2.s control strate 1es. 
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Figure 2.8 24 hour average FRM PM2.5 concentrations for December-January, 2009-10. 
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Table 2.5 24-Hour FRM PM2.5 concentrations for December-January, 2009-10. See Appendix 2.7 for a 
monitoring station look-up table. 

Date BR l4 BT cw MG HW T3 NP LN HG SF 02 NOG FRK 

12/8/2009 10.8 10.4 7.4 11.1 8.1 10.3 8.3 
12/9/2009 10.8 16.0 13.5 20.1 12.4 16.6 6.7 14.2 19.2 15.0 14.1 13.8 10.6 9.3 

12/10/2009 24.2 24.5 35.5 9.9 20.8 23.3 21 .3 
12/11 /2009 37.0 35.5 32.1 20.4 23,9 28.0 24.2 
12/12/2009 27.0 34.7 28.2 21 .2 20.2 19.9 18.4 9.7 6.0 6.7 4.9 26.5 18.2 26.5 
12/13/2009 11.8 8.1 10.6 8.2 3.0 3.7 5.2 
12/14/2009 4.0 8.4 7.7 7.9 5.3 5.0 7.5 
12/15/2009 9.6 19.7 9.71::!§]1 6.2 8.3 5.4 8.2 9.5 4.9 2.7 9.8 8.7 12.7 
12/16/2009 27.1 21.9. 22.1 17.8 11.0 13.0 18.4 
12/17/2009 29.5 35.7 33.3 17.7 15.6 18.7 34.2 
12/18/2009 30.4 26.6 38.0 42.8 30.6 37.0 19.2 22.8 28.0 25.1 17.7 35.4 32.6 33.1 
12/19/2009 23.1 41 .0 30.1 21 .8 26.2 31.1 26.8 
12/20/2009 31.5 40.3 39.8 20.5 29.8 28.1 31.7 
12/21/2009 30.8 37.2 14.2 49.5 27.6 44.1 20 19.8 24.7 14.6 14.9 35.5 29.2 42.6 
12/22/2009 37.4 29.8 27.2 20.4 10.5 13.8 25.1 
12/23/2009 3.3 6.8 6.6 9.8 8.5 10.2 9.5 
12/24/2009 10.8 12.0 35.5 21.0 13.0 15.6 8.4 8.0 11.3 11 .7 7.0 14.4 12.6 7.5 
12/25/2009 16.8 32.3 28.8 17.2 13.8 19.0 23.9 
12/26/2009 23.7 33.0 28.4 19.3 21.5 24.9 23.4 
12/27/2009 25.6 35.5 44.1 46.3 34.9 36.9 26.1 29.2 34.5 34.5 27.2 30.0 30.2 
12/28/2009 41 .7 51.8 42.6 40.5 42.3 48.5 35.6 
12/29/2009 51 .4 53.2 45.4 41 .1 57.3 61 .3 42.1 
12/30/2009 35.5 49.4 32.0 43.8 23.2 34.8 34.1 25.4 43.3 39.2 37.6 40.3 
12/31/2009 17.1 23.5 21 .3 4.5 21 .5 22.2 17.9 

1/1/2010 10.7 15.8 12.9 12.9 9.4 11.9 10.6 
1/2/2010 18.8 17.3 23.8 22.3 16.4 21 .9 6.9 18.8 21.1 11 .4 19.6 21 .8 20.4 11.7 
1/3/2010 18.3 26.3 26.5 14.6 18.0 27.1 26.6 
1/4/2010 25.9 32.2 29.1 19.9 23.3 30.1 25.3 
1/5/2010 50.0 40.6 43.4 45.9 34.1 46.8 25.9 30.6 36.8 30.0 28.0 37.1 39.3 
1/6/2010 30.2 38.3 36.2 30 38.1 43.6 38.3 
117/2010 13.6 14.1 13.7 11.4 19.7 24.4 15.4 
1/8/2010 21 .8 30.9 31.1 34.7 28.0 33.1 22.2 25.7 31 .8 25.7 27.6 23.7 23.1 23 
1/9/2010 42.5 50.3 49.3 40.4 39.9 41 .7 35.5 

1/10/2010 58.3 62.5 62.7 45.7 49.0 49.2 54.1 
1/11/2010 48.8 64.7 56.9 73.6 63.2 73.5 42.4 62.6 62.8 57.7 59.8 56.3 55.3 44.9 
1/12/2010 55.6 70.5 76.4 45.8 31.9 28.8 55.0 
1/13/2010 67.5 60.8 70.8 41 .8 16.1 19.7 42.8 
1/14/2010 51.9 63.7 36.8 43.7 28.0 45.5 13.3 53.2 50.6 39.1 51.6 42.0 43.4 70 
1/15/2010 20.6 26.4 31 .6 15.1 28.7 33.5 26.1 
1/16/2010 21.4 36.9 43.7 24.4 30.8 33.1 35.7 
1/17/2010 46.1 34.1 45.6 47.3 35.9 50.1 32.3 33.0 32.4 21.6 29.8 45.4 39.3 34.2 
1/18/2010 56.3 29.2 29.6 28.2 10.8 11.4 45.6 
1/19/2010 15.8 2.0 1.9 6.7 2.9 3.2 2.8 
1/20/2010 8.7 19.1 6.8 4.9 3.5 6.2 2.9 4.9 5.9 4.4 3.1 10.4 10.3 13 
1/21/2010 12.8 2.6 3.2 6.8 1.4 1.3 3.6 
1/22/2010 2.0 1.2 1.8 7.2 0.9 0.8 1.9 

2.5.6 Summary 
Utah faces several significant PM2.s modeling challenges. The biggest challenge will be to 
develop meteorological fields that are able to resolve the extreme stagnation that leads to the 
buildup of PM2.5 during winter cold pool episodes. These challenges are unique to Utah and 
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may require unique adaptive approaches to modeling. The episode selection process utilizes 
EPA episode selection criteria in conjunction with DAQ modeling experience to select episodes 
that provide the best opportunity for meeting model performance criteria and more importantly, 
appropriately characterize Utah's PM2.5 problem. 

2.6 Modeling Setup 

Most of these technical details will be finalized when we have our final and official base case 
runs ofWRF and CMAQ. The section will include all of the various physics options, 
initialization detail, nudging details, model version, etc ofWRF, MCIP, & CMAQ. 

2. 7 Emissions Inputs 

2.7.1 Introduction 
The emissions processing model used in conjunction with CMAQ is the Sparse Matrix Operator 
Kernel Emissions Modeling System (SMOKE version 2.5). Modeling staff at UDAQ have 
extensive experience with this model and have been using it on a regular basis since 2001. The 
emissions processing model takes the annual, county-wide emissions inventory prepared by 
UDAQ and reformulates it for use in the air quality model. There are three aspects to this 
reformulation of the inventory which, in the end, produces a refined version of the inventory. 

1) Temporal processing: Convert emissions from annual to daily and hourly values. 
2) Spatial processing: Convert emissions from a county-wide average to emissions in a 

4 square kilometer grid cell. 
3) Speciation: Break PM2.5 and VOC emissions into their component subspecies using 

the latest, Carbon Bond 5, speciation profiles. 

The process of breaking down the emissions inventory into time and space-resolved components 
for the air quality model is done with sets of activity profiles and associated cross reference files . 
These are created for point or large industrial source emissions, area sources which are small but 
spread out over large areas such dry cleaning establishments, and mobile sources such as 
automobile and truck traffic. The existing inventories of primary PM2.s and PM2.5 precursors are 
modified to reflect winter conditions for each episode-year. Because of the interaction with 
ammonia in the formation of ammonium nitrate, special attention is paid to ammonia sources in 
the modeling domain and all aspects of the inventory are reviewed thoroughly for accuracy and 
completeness. The 2008 annual inventory will be used to create the future year projection 
inventories. 

Emission inventories are calculated on an average time scale that is far more generalized than 
what is required by the air quality model. Most activities such as fuel combustion or evaporative 
processes are estimated for an annual average. The mobile emissions model is used to create an 
hourly profile of emissions. However, estimated vehicle miles traveled (VMT) is, itself, 
calculated as an annual average. Consequently, a significant amount of time is spent in the 
creation and quality assurance of temporal profiles used to disaggregate the annual data into 
monthly, daily, and hourly slices needed for model-ready emissions files. 
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The emissions from large industrial sources are placed at the location of the source itself. For 
area and mobile source emissions, spatial surrogates are created. For example, the emissions 
from wood stoves for home heating are placed in the model using population density as the 
surrogate. Using this approach no wood stove emissions for home heating will be put into the 
model in areas of the county that are unpopulated. Emissions from automobiles are distributed 
using traffic estimates from the traffic demand model, where available and from road locations 
and population density in areas not covered by traffic demand modeling. 

Splitting the PM2.s and VOC emissions into subspecies is done to allow the air quality model to 
process the chemical reactions in the atmosphere. Since the reaction of these subspecies in the 
air accounts for a significant part of the total PM2.5 concentrations along the Wasatch Front and 
in the Cache Valley it is important to account for them. A set of chemical profiles and cross 
reference files is created for the sources of these emissions and used for this processing. Once 
the emissions are speciated, the individual species serve as input to the air quality model. 

Once cross reference tables are created to define the relationships between the annual emissions 
inventory and the temporal, spatial, and chemical aspects of the data the SMOKE emissions 
model is run. Figure 2.9 shows the daily emissions inventory of five important pollutants for the 
Wasatch Front as well as Cache, Box Elder, and Tooele counties for 2008. 

Daily Emissions • 2008 

TID 

Salt lake Utah Davis Weber Cache 

Figure 2.9 Day-specific emissions inventory for February, 2008 
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2. 7.2 Idaho and Wyoming Inventory 

Since the Cache Valley extends into Idaho, Utah is providing the air quality modeling to the state 
ofldaho in support of their SIP for the non-attainment area that extends into Franklin County, 
Idaho. To provide this analysis UDAQ extended the domain northward a significant distance 
north of Franklin County to avoid model edge-effects in the air quality model results. 

Idaho Department of Environmental Quality (IDEQ) staff will provide the emission inventory 
that is consistent with the modeling input created by UDAQ. 

Regional transport of emissions during winter time inversions is insignificant. Since Wyoming 
is far-removed from the problem valleys in the Utah and Idaho, and because the state of 
Wyoming has not yet created a SIP-based emissions inventory, data from the 2005 NEI will be 
used as the base inventory. UDAQ, with the assistance of Region 8, will make every effort to 
obtain an updated emissions inventory for Southwest Wyoming including the latest oil and gas 
inventory. This will be distributed throughout the portions of the counties in the domain using 
population surrogates. 

Parts of three counties in southwest Wyoming are also in the modeling domain simply because 
the domain is rectangular and extends to eastward and nmthward limits that encompass part of 
the state. Given the limited regional transport of emissions during winter time inversions it is 
unlikely that the emissions from Wyoming will have significant impact on the non-attainment 
areas of the Cache valley. 

Wyoming emissions were downloaded from the WRAP EDMS data base. The version of the 
inventory used is "version 11, 2005 preliminary". Emission inputs and SMOKE output reports 
were sent to Wyoming DEQ on January 13, 2010 for review. A response from the state of 
Wyoming on February 16, 2010 indicated that the emission inventory group there did not have 
any further information that they wished to add to the inventory. Nor did they feel that any 
changes to the data were necessary. Figure 2.10 shows the portions of Idaho and Wyoming that 
are in the air quality modeling domain. 
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Figure 2.10 Areas of Idaho and Wyoming in the UDAQ modeling domain 

2. 7.3 Spatial Surrogates used for Distributing Emissions 

The function of the emissions model in developing the air quality inputs is to allocate a 
generalized, county-wide annual emissions inventory into a much more detailed set of emissions. 
Before SMOKE can be run to create input for the air quality model several types of data sets 
must be created using a geographic information system (GIS). This pre-processing allows the 
emissions to be distributed spatially to individual grid cells throughout the modeling domain. 
Day-specific information, which is available for the mobile and non-road portions of the 
inventory can also be incorporated into the model. 

This section describes the process of creating those inputs for the CMAQ air quality model. One 
of the most time consuming tasks in creating a model-ready emissions inventory is the creation 
of spatial surrogates. A spatial surrogates cross reference file is used by SMOKE to disaggregate 
the county-level inventory to individual grid cells in the modeling domain. 

GIS processing is used extensively to produce the cross referenced index file that has the percent 
of each sun·ogate, in the individual grid cells, within each county. One of the most important 
surrogates, population, is created from 2000 census data that is tracked by a geographic unit 
known as a census block-group. The extraction and recombining of the various GIS layers into 
the final data set is done mostly through programming code during and after the Arc GIS 
processing. 
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Extensive QA/QC is done throughout all phases of the surrogate creation to insure that correct 
percentages of each category are maintained in the individual grid cells. 

As mentioned in the section above, the surrogate created for population density is arguably the 
most important of the spatial surrogates. The majority ofthe area source emissions as distributed 
by population density. In the urbanized counties mobile emissions from local roads are 
distributed by population density. In all of the outlying/rural counties, mobile emissions from 
arterial and local roads are distributed with the population surrogate. 

The creation of the population density surrogate is a 5 step process: 
1. Convert the census data from an absolute number in varying geographic boundaries into a 

population density number (population per square-meter). 
2. Keep track of the population by each individual county so each county-specific emissions 

inventory can be properly distributed. 
3. Convert population density from population/sq. meter to population/16 sq. kilometers 

(the area of each grid cell). 
4. Convert these values into percentages and quality-check the results so that the 

percentages in the grid cells of each county sum to 1. 
5. Employ a special procedure for counties that are only partially covered by the modeling 

domain (see section below on the creation of population surrogates for Wyoming for a 
detailed description of this method). 

As a further refinement to this process, high-resolution aerial photography is used to eliminate 
small percentages of population in areas that are clearly devoid of any type of settlement. 
Figures 2.11 and 2.12 show the results of applying this type of filter to the surrogate creation 
process. 
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Figure 2.11 Population density by-county 
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Figure 2.12 Population surrogate distribution after eliminating cells without population 

2. 7.4 Method to Create Partial-County Emission Inventories 

In each state there are a number of counties that are only partially covered by the modeling 
domain. The example described below shows how a full county-wide inventory is apportioned 
to areas of the domain that do not cover the full county area. This is done using a five step 
process. 

1) Use the latest Traffic Analysis Zone geography and population data (2006) from the 
Wasatch Front Regional Council for the four Wasatch Front counties. 

2) Use the census "blockgroup" GIS layer to obtain the year 2000 population for all other 
counties. 

3) Use a series of "gridding" functions in GIS to get a population density for each grid cell 
of the modeling domain in each county. 

4) Sum up the population in all of the grid cells in a particular county and divide that 
number by the total population in the county. 

5) Use the result of step number 3 to factor the county-wide emissions inventory. 
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For example, if 75% of a county' s population is within the modeling domain, the spatial 
surrogate for each grid cell in the county will account for a matching reduction of the full county 
inventory during the SMOKE model processing. 

The emissions inventory for Wyoming will be dealt with as a special case regarding partial­
county inventories. The full county-wide emissions inventories for each of the three counties 
within the domain will be used even though each of the Wyoming counties is only partially 
within the modeling domain. This is a conservative approach that ensures the inclusion of all 
emissions from the Wyoming inventory used by UDAQ in the modeling. 

2.7.5 Temporal Processing 

Updating the temporal, spatial, and speciation profiles has been an ongoing process at UDAQ. 
The kinds of changes that were made to these profiles and the research done for them are not 
time dependent and so the profiles continue to be current and valid for all inventories. Spatial 
profiles, in particular, continue to be updated when necessary to reflect changes in population 
and economic activity distributions over time. The technical support documentation for the SIP 
modeling will contain a section that deals specifically with the emissions inventory processing. 
Any changes to the temporal, spatial, or speciation profiles for specific sec codes will described 
in an appendix attached to that document. 

The goal of temporal processing is to provide more detail about the emissions inventory during 
the actual episode being modeled. For example, beginning with annual average data, one first 
decides how the activity is distributed over the year. A larger proportion of emissions from 
home heating fuels will occur during the winter months as opposed to summer. Next would be 
the distribution throughout the month. For automobile emissions one might assume that there is 
a difference between the amount of daily driving done on the weekends and that done during the 
work week. Since the modeled episodes run longer than one week the amount of mobile source 
emissions on the weekend and non-weekend days is adjusted accordingly. The final level of 
temporal refinement seeks to distribute the emissions throughout the day. If a particular 
industrial process operates seven days a week but only at night, those emissions will be put into 
the model only during those hours of operation. 

The following figures show examples of temporal profiles for specific SCC codes from the 
mobile, area and point source categories. These are chosen to show an example from each of the 
three levels of processing. Figure 2.16 shows the seasonal profile for prescribed burning which 
shows no burning during winter months. Figure 2.17 shows the weekly profile of one particular 
process at a large industrial source, and Figure 2.18 shows the hourly emissions profile for six 
different sources. 
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Figure 2.17 Daily profile of large industrial source emissions 
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Figure 2.18 Hourly emissions profile for area, mobile, non-road, and industrial sources 

Development of area source temporal profiles has been an ongoing process at UDAQ. The 
SMOKE model has a set of cross referenced index files which the program uses to link emissions 
from specific sec codes to variations in seasonal, daily, and hourly inputs to the air quality 
model. These profiles are represented graphically in figures 2.16 - 2.18, above. UDAQ has 
changed and edited many of the default profiles to reflect common understanding of activities 
that take place on a seasonal basis. Figure 2.16 shows a change which reflects the seasonal 
distribution of open burning activities. Other applications include the concentration of emission 
estimates from snow blowers into the three month winter season, the exclusion of yard 
maintenance emissions during the winter, and a significant reduction in emissions from cut-back 
asphalt application during winter. Many more examples could be listed. In addition, for 
activities where a common understanding exists about whether they take place seven days a 
week or just during the work week, and specificity about the activity during the day, these are 
also reflected by changes in the profiles. 

Temporal profiles for on-road mobile sources are developed using the default profiles included 
with the MOVES model. UDOT is currently developing county-specific temporal profiles for 
road and vehicle classes in Utah. If these profiles differ significantly from those used by 
MOVES, those changes will be reflected in SMOKE temporal profiles and the inventory will be 
reprocessed to account for those changes. 

The first iteration of changes to temporal profiles for individual point sources emitting 50 tons or 
more of PM10, S02, NOx, or VOC were undertaken during the modeling phase of the PM10 re-
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designation SIP. The modeling for this project was begun in early 2003. For each specific 
episode period questionnaires are sent to large sources for information regarding special 
circumstances that may have affected operating conditions. If adjustments to the episode­
specific inventory are needed based on the questionnaire results, these adjustments are made 
before processing the inventory with SMOKE. Detailed lists of the temporal, spatial, and 
speciated cross reference files will be provided as appendices in the technical support 
documentation. 

2.7.6 Inputs for Base and Future Year Episodes 
The annual inventory for area and point sources is used with SMOKE temporal and spatial 
profiles for each individual episode. Point source data is also adjusted, where necessary, based 
on a detailed questionnaire sent to the largest sources asking for information about any special 
circumstances that may have applied during each episode. These emissions will be based on the 
2008 triennial inventory. The detailed methodology for the development of the entire emissions 
inventory is found in the Inventory Preparation Plan document (IPP) . Point sources are 
described in Section V and area sources in Section VI of that document. 

On-road mobile source emissions will be created with the MOVES model. MOVES will 
calculate emissions for a 24-hr (daily) averaging period, and the temporal profiles of SMOKE 
will then subdivide these emissions into hourly values. On-road mobile source emissions will be 
geographically positioned within the rural areas of the modeling domain by using population as~ 
surrogate. In the urbanized areas, emissions will be positioned using an overlay of the 
transportation network. Details of the mobile emissions inventory development are found in 
Section VII of the IPP. 

Another source of emissions to be accounted for in the projection year modeling is the sum of 
banked emissions that can potentially be used to offset future emissions increases in non­
attainment areas. The banked emissions will be included in the modeling analysis as outlined 
below: 

1) Banked emissions will be modeled as a constant amount throughout each of the 
projection years. 
2) Banked emissions will be located in the modeling domain in the same county in 
which they are registered. 
3) Within each particular county, banked emissions will be located in what is 
considered to be a core industrial area. This area or areas will be placed in the modeling 
domain as a collection of grid cells and labeled "pseudo sites". Banked emissions will 
then be distributed evenly amongst these pseudo sites. 
4) The inclusion ofbanked emissions in the vertical layers of the model will be 
determined on a case by case basis. UDAQ will confer with EPA to determine the most 
appropriate method to include these emissions in the model. 
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2.7.7 Inventory Quality Assurance 
Quality assurance of the model-ready emissions inventory will be done by the emissions 
modelers. The tools used will be detailed reports of the SMOKE output that are created at each 
major step in the process. The level of detail that is now available via customized reporting tools 
allow for detailed analysis of process-specific inputs if needed. 

In addition to the spreadsheet-style reports UDAQ also uses GIS tools to provide graphic 
analysis of the emissions database. The technical support documentation will include tables and 
geographic maps of the emissions inputs to the CMAQ model. 

2.8 Mode/Input Quality Assurance Methods 
MM5 and WRF data will be verified and quality assured using model performance bias and error 
statistics. Bias and error statistics will be computed for temperature, wind, and vertical 
atmospheric structure. We will look most closely at the model performance statistics in valley 
locations where elevated PM2.5 is observed. 

3. Model Performance Evaluation 
UDAQ anticipates having model results for four past episodes during winter periods in 2007, 
2008, 2009, and 2010. We will evaluate the model performance on all four of these episodes 
using the methods described in section 3.2 and 3.3. 

3.1 Ambient air quality database 

UDAQ's Air Monitoring Center maintains an extensive network of particulate and gaseous air 
monitoring sites. The monitor locations are located near and within populated cities and towns. 
In northern Utah, population is confined to the western front of the Wasatch Mountains and as a 
result Utah's air quality monitors are located linearly north to south along the Wasatch Front. 
Two notable exceptions are Tooele, Utah and Logan, Utah. Both of these locations ate located 
in separate mountain valleys. The linear network ofUtah's monitors will be an important factor 
as UDAQ follows EPA recommended modeling guidance and conducts PM2.5 species 
interpolation and the "unmonitored area analysis". 

UDAQ has developed the following air quality database with which the PM2.5 SIP can be 
developed: 

•!• Up to 17 Federal Reference Method (FRM) monitors (refer tables in section 2.5). 
• Between 4 and 7 daily monitors 
• Between 5 and 13 every third day monitors. 

•!• Three Speciation Network (STN) sites. 
• One 1 in 3 day site. 
• Two every sixth day sites. 
• Two special studies where speciated data collected every other day. 

•!• One URG Ambient Ion Monitor. 
• Continuous data available early 2010. 
• Special study data available in 2009. 
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•!• Four hourly ozone and pre-cursor monitors. 

3.2 Evaluation Procedures 
Base case model performance evaluation requires 3 main decision steps: 

1. Identify a window of model grid cells to use for comparison with monitor. 
2. Identify which window grid cell or window statistic to use for comparison with monitor. 
3. Identify statistical performance measures. 

Stepl and Step 2 are treated in section 3.0 ofthe EPA Ozone and PM2.5 modeling guidance 
document with respect to the development of a model attainment test. Step 3 is treated in section 
5.0 with respect to base case model performance evaluation. In UDAQ's judgment, it is 
appropriate to provide consistency between the methodology used to evaluate base case 
performance and the methodology used to evaluate attainment in the future. In the following 
text, UDAQ outlines EPA's suggestions from guidance section 3.2 for steps I and 2 described 
above and describes how UDAQ intends to formulate a model performance evaluation system 
appropriate for our domain. 

3.2.1 Identify a Window of Model Grid Cells 

EPA suggests that instead ofusing a single model grid cell to evaluate model performance a 
"window" of nearby cells should be used. EPA outlines 4 reasons why a window of model grid 
cells should be used: 

I . Migration of predicted pollutant peak. 
2. Intended spatial scale of monitor siting. 
3. Model uncertainty provides leeway in predicted location of concentrations. 
4. Misalignment of model grid cells and monitor location. 

The guidance document defines cells "near" a monitor as cells located within a I5km radius of 
the monitor location. Table 3 .2 in the modeling guidance indicates that the default 
recommendation for a 4km resolution modeling domain would be an array (window) of7 cells x 
7 cells (28km x 28km) with the monitor located in the center cell. EPA recognizes that the 
default definition of "near" may not be appropriate for all applications due to unique features of 
the modeling domain such as: 

• Topographic features 
• Mesoscale flow patterns 
• Density of the monitoring network 
• Density of emissions 
• Other factors as appropriate 

The definition of "near/nearby" (window size) can be changed to more accurately represent the 
unique features listed above provided an adequate justification is made. 
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Utah's modeling domain is unique for numerous reasons. Each of EPA's "unique features" 
described above is present in our modeling domain and necessitates a custom approach to 
defining the grid cell window. The default window size of 28km x 28km is far too large for use 
within our domain. Figure 3.1 shows the spatial relationship between topography, emission 
density, road networks, and monitor locations. Grid cell resolution is 4km x 4km. UDAQ 
believes that numerous justifications for using a non-default window size can be made following 
EPA's list of unique modeling domain features: 

Topographic features: Utah's significant terrain is aligned north to south and controls the 
population distribution up and down the Wasatch Front. Use of a 28km x 28km window would 
draw in high mountain terrain that is far removed from elevated PM2.5 concentrations. 

Mesoscale flow patterns: Utah's non-attainment areas have numerous mountain canyons that 
create diurnal mesoscale flow patterns. In addition, the stagnant weather conditions that lead to 
elevated PM2.s concentrations typically feature very light and variable wind flow. The impact of 
these characteristics on predicted concentrations are more appropriately captured by a smaller 
window that captures near-monitor mesoscale conditions. 

Density of the monitoring network: With few exceptions, the monitors within the UDAQ 
monitoring network are arranged in a linear fashion north to south along the Wasatch Front. A 
large and square grid cell window would encapsulate grid cells far from the near-monitor 
meteorological and emission conditions. 

Density of emissions: The density of emissions is coincident with the population distribution 
and road networks of the Wasatch Front and Cache Valley. A large grid cell window would 
encapsulate grid cells with little to no emissions and would include grid cells in the mountains 
and over the Great Salt Lake. 

To determine an appropriate window size UDAQ consulted a model domain map of road 
networks, monitor locations, topography, and emissions density. Figure 3.2 shows cell windows 
that capture the appropriate emissions density, uniqueness of monitor location, and 
representative valley topography. A 2 cell x 2 cell (8km x 8km) window appears to be 
appropriate for several reasons: 

1) Limits grid cells to valley floors and does not include elevated terrain grid cells. This is 
especially important given the number of monitors located close to the eastern Wasatch 
Mountain benches. 

2) Incorporates highest emissions density cells and eliminates low density cells. Outside of 
the Salt Lake Valley emissions rapidly fall offwest ofl15. 

3) Identifies unique windows for most monitors. Many monitors are located in close 
proximity to one another and the smaller window allows unique windows to be identified 
for each monitor. 

The 2 by 2 cell window will be the default window size selection for UDAQ, however, we plan 
on leaving the final window size selection flexible. For example, PM2.5 speciation data shows 
very similar speciation across Salt Lake valley. This homogeneity combined with emissions 
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density distribution may allow for a larger window size. A larger window size would allow the 
model evaluation performance to consider predicted PM2.5 that falls within the homogeneous Salt 
Lake Valley rather than limit predictions to the chosen 2 by 2 cell window . 

• 
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Figure 3. 1 Map used to identify custom model grid cell windows 
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Figure 3. 2 Modeling domain with 4-cell windows 

3.2.2 Identify a Window Statistic to Compare With Monitor 

Based on prior and preliminary modeling experience, it is UDAQ's assumption that model 
concentrations will show an under-prediction relative to observed values. Provided that the 
model is under-predicting with accurate speciation percentages, UDAQ will likely select a 
window statistic that represents a mean value or higher. The range of possible statistic options 
are: mean of the window cells, 75th percentile of the window cells, and maximum window cell. 
It is difficult to determine the best statistic before model results are finalized, but the choice of 
model statistic(s) will be fully documented and explained in the Technical Support 
Documentation. 

3.2.3 Performance Metrics and Tests 
Chapter 18.0 of EPA's ozone and PM2.5 guidance document provides guidelines on computing 
model performance metrics. UDAQ intends to closely adhere to the Boylan and Russel2006 
recommendations that are outlined in the guidance chapter by computing the following metrics 
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for 24 hour average total PM25, 24 hour average PM2.5 components, and appropriate hourly gas 
phase pre-cursor species: 

• Mean Normalized Bias (MNB) 
• Mean Normalized Gross Error (MNGE) 
• Average Peak Prediction Bias and Error 
• Mean Fractional Bias (percent) 
• Mean Fractional Error (percent) 
• Normalized Mean Bias (percent) 
• Normalized Mean Error (percent) 

Boylan and Russel2006 indicate that the mean fractional error and bias are the most robust 
metrics for PM2.5 model performance evaluation. They recorrunend a model performance goal of 
+50% and +/- 30% for mean fractional error and mean fractional bias. UDAQ will use these 
performance goals as targets, but they will not be considered as "bright line" cut-off points . 
These two metrics will form the core of our performance evaluation. 

In addition, UDAQ will consider and compute whether .other statistics included in EPA's 
Appendix A (root mean square error, correlation coefficients, etc) provide meaningful 
information for Utah' s episodic PM2.5 episodes. Numerous performance evaluation graphics will 
also be created including: 

• Time-Series plots 
• Scatter plots 
• Soccer plots 
• Bugle plots 

UDAQ intends to compute these sets of statistics for all days ofthe PM2.5 episode, but will also 
compute a separate set of statistics for days when the PM2.s is near or above the NAAQS 
standard. The performance statistics should be computed and weighted for days that represent 
conditions under which PM2.5 forms rapidly. The ultimate goal is to reduce the formation of 
PM2.5 and it is prudent to focus attention on the days when PM2.s forms rapidly versus days when 
PM2.5 is low and even when PM2.s is high but diminishing. 

3.3 Diagnostic Testing 
Diagnostic testing of model performance will be extensive. Past and current experience with 
modeling winter inversions in intermountain valleys has shown that replicating inversion 
dynamics is a difficult task for meteorological models. The EPA modeling guidance explains the 
importance of diagnostic testing as a means to check the model's estimate of PM2.5 in response to 
changes in precursor emissions. The results of these tests can provide confidence in the model ' s 
ability reflect changes in pollutant concentrations that would be expected from control strategy 
implementation. Section 18.5 of the guidance document suggests five possible approaches with 
an explanation of each technique as well as caveats about the interpretation of results. 

• Observational models 
• Probing tools 
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• Receptor models 
• Retrospective analyses 
• Sensitivity analyses 

The first and last of these tests are the ones that will most likely be used for this analysis. UDAQ 
does not have receptor model capability and a retrospective analysis will not be possible during 
the time available to create the SIP. The limited use of probing tools may be useful to UDAQ 
during the evaluation period using process analysis tools that we have some limited experience 
with. However, the other technique mentioned, that of source apportionment, is not available in 
the current version of CMAQ from the CMAS modeling center. 

The use of observational models, as described in the guidance, is dependent on the availability of 
measurements of important precursor compounds during the modeling episodes. UDAQ has 
access to limited data sets that might be of use for such an analysis; in fact, we have done some 
of that type of performance testing already. We intend to use whatever data is available to help 
us to understand the model's capability to respond to changes in emissions inputs. In this 
context, we feel that the use of refined, emissions sensitivity testing will also provide insight into 
the model's handling of secondary pollutant formation. 

3.4 Modeled Attainment Test Using the Modeled Attainment Test 
Software (MATS) 

The MATS program is designed to perform two basic analyses of future year modeling. 
1. Interpolate the species fractions of the PM mass from the STN monitors to the FRM 

monitors. The model also calculates the relative response factor (RRF) for grid cells near 
each monitor and uses these to calculate a future year design value for these cells. 

2. Perform an unmonitored area analysis on grid cells in areas of the domain that are far 
from monitors. This is done by adjusting the modeled values in grid cells with the 
observed values from monitors in the domain. The adjustment is based on an inverse 
distance weighting so that monitored data nearest to a grid cell exerts the most influence 
in the adjustment. The capability to perform an unmonitored area for daily average PM2.5 

is not currently implemented in MATS. 

UDAQ will use MATS for the modeled attainment test at grid cells near monitors (number 1, 
above). It was noted in comments by EPA Region 10 that, given the distance and terrain barriers 
between Logan and the Wasatch Front, interpolating speciation profiles between these two 
locations is problematic. UDAQ shares this concern. Referring to the discussion of Table 1.2 on 
pages 9 and 10 of this document it seems probable that a MATS interpolation would probably 
not present a problem. This is because the ratios of the major components ofPM2.s are quite 
similar among all of the monitors from Utah County in the south to Cache County in the north. 

MATS uses the SANDWICH method to reconcile the differences between data collected using 
the FRM and CSN monitors. Given the fact that we have only 3 speciation monitors, we do not 
have alternative data sets on which to draw for an alternate speciation profile for the subset of 
our FRM monitors that are located at a distance from the CSN monitors . For this reason we 
believe that the most appropriate course is to use the MATS-interpolated speciation profiles for 
all of the monitors in our domain. 
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Also, please keep in mind that the modeled attainment test uses speciated design values which 
are themselves an average of five years worth of data. There is an inherent smoothing of the data 
with this method. While this smoothing does not relate to the large geographic distance between 
some of the monitors and the three CSN sites, the fact remains that there is simply no other data 
available to perform alternate analyses. 

3.4.1 Future Year Modeling 
UDAQ will perform a model performance evaluation on all4 episodes. Each episode that meets 
performance criteria (criteria are outlined in section 3.4.1) with support from supplemental 
analysis will be used for future year modeling. Based on our years of modeling experience, 
UDAQ feels that it is possible that one or more of the selected episodes may not meet 
performance criteria due to the inability ofMM5/WRF to capture Utah's unique cold pools. In 
this situation UDAQ will consult with both EPA Regions and the State of Idaho to determine if 
the performance criteria can be relaxed on a case-by-case basis. 

It is possible that EPA will release a version of MATS sometime in 2011 that will be capable of 
an unmonitored area analysis for daily PM2.5. The issues of a clustered set of observation data, 
as opposed to an evenly distributed network of data point throughout the domain will still 
remain. In addition, significant terrain barriers that impose physical constraints on a simple 
distance-weighted spatial interpolation scheme pose real limitations on the theoretical validity of 
such an interpolation. As stated above, UDAQ will consult with the technical group from EPA 
and the State of Idaho to decide how to address this issue. 

3.4.2 Unmonitored Area Analysis Outside of MATS 
As noted in the previous section, the next version of MATS will include the ability to perform an 
unmonitored area analysis for daily PM2.5• However, MATS is not presently capable of this 
analysis and for that reason we are proposing a method for an unmonitored area analysis that is 
similar to MATS but without the spatial interpolation. If a new version of MATS is released 
during the evaluation period of the PM2.5 SIP, that version of MATS will be used to do the 
unmonitored area analysis for the 24-hour-average PM2.5 attainment test. 

UDAQ does not view the absence of interpolation as a weakness in this proposal because there is 
not a sufficient observation network to do a credible spatial interpolation whether or not one uses 
MATS. Because of the sparse observational data greater weight will be placed on our air quality 
modeling in this analysis. The modeled data in the unmonitored areas will be anchored to the 
observations by calculating a model bias for individual monitors representing different air basins 
in the domain. 

First, the modeling domain will be separated into five different regions within the modeled 
attainment test area shown in Figure 2.2. For example, the Logan monitor will solely be used for 
extrapolating PM2.s information to all of Cache Valley. Likewise the Toole monitor will be 
utilized for Toole County. The unmonitored region of Box Elder and Weber counties might be 
an average of the stations in those two counties. Utah County will use the monitors in that 
county and the area surrounding Salt Lake and Davis counties will be based on the monitors in 
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those areas . This approach will create a more accurate representation of the state's distinct air 
basins. 

The next step is to create model-bias factor for each of the four air basins. The goal here is to 
have one bias factor for each individual air basin. This is done using a two step method: 

1. Modeled 24-hr values in the four grid cells surrounding each monitor will be averaged 
over the top 10% of PM2.s concentrations for each episode. 

2. From observational data, base year design values are calculated in MATS. A bias factor 
is created by dividing the base year design value by the value calculated in step 1. 

This bias factor is then multiplied by the future year PM2.5 estimates for each grid cell within the 
air basin. For example, if the base year design value is 20% larger than the model derived base 
year estimate near that monitor, then all future year PM2.5 in the unmonitored area of the air 
basin will be multiplied by 1.2. This bias correction is done in order to make the future year 
modeling results more realistic. 
The final step is to create the future year design value for each grid cell in the unmonitored area. 
In each grid cell PM2.5 will be averaged over 1 0% of the days during the episode corresponding 
to the highest PM2.5 values. This becomes the future year design value and is compared against 
the NAAQS for each cell within the unmonitored area. 

The method described above applies to air basins that have only one PM2.5 monitor. If an air 
basin has more than one monitor the bias factor will be calculated as an average of each 
individual bias factor in the air basin. 

4. Supplemental Analyses 

EPA modeling guidance requires that a SIP include significant additional analyses in conjunction 
with the model attainment test. The purpose of the additional analyses is to reduce the 
uncertainty associated with a model only approach. EPA provides guidance on numerous 
possible additional analyses that can lend support to the modeled demonstration. 

Of particular interest are analyses that help determine whether the model likely over-predicts, 
under-predicts, or accurately predicts the air quality improvement projected to occur by the 
attainment date. EPA describes three basic types of supplemental analyses that are 
recommended to supplement the primary modeling analysis. They are: 

1) Additional modeling 
2) Analyses of trends in ambient air quality and emissions 
3) Observational models and diagnostic analyses 

In addition to this "primary" modeling analysis, EPA lists various other models, applications, 
and tools that can be used to supplement the results of the modeled attainment test. These 
include, but are not limited to: 

1. Use of available regional or national scale modeling applications that are suitable for the local 
area. 
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2. Use of other appropriate local modeling attainment demonstrations that include the non­
attainment area of interest. 

3. Use of photochemical source apportionment and/or process analysis modeling tools to help 
explain why attainment is (or is not) demonstrated. 

4. Use of multiple air quality models/model input data sets (e.g., multiple meteorological data 
sets, alternative chemical mechanisms or emissions inventories, etc.). For results to be most 
relevant to the way we recommend models be applied in attainment demonstrations, it is 
preferable that such procedures focus on the sensitivity of estimated relative response factors 
(RRF) and resulting projected design values to the variations in inputs or model fmmulations. 

5. Use of dispersion models to address primary PM2.s contributions to monitors. In areas with 
large spatial gradients of primary PM2.s, dispersion models are best suited to characterizing 
the change in primary PM2.s in the future. Areas that are relying on local primary PM controls 
to reach attainment should submit a local area analysis as part of the primary attainment 
demonstration. In other areas, a local area analysis may be useful as a supplemental analysis. 

6. Application of the attainment test with alternative procedures compared to the default 
recommendations in Sections 3, 4, and 5 of the guidance. Any alternate approaches should be 
accompanied with a technical justification as to why the approach is appropriate for the area 
in question and should be discussed with the appropriate EPA regional office. 

UDAQ Supplemental Analysis Plans 

UDAQ believes that the greatest PM2.s modeling challenge is directly related to how well the 
meteorological modeling can reproduce the strong stability and light winds that trap pollution in 
Utah' s non-attainment areas. To that end, UDAQ plans to concentrate supplemental analyses on 
meteorological model uncertainty evaluation. Fortunately, Utah ' s PM2.5 problem results from 
stagnation and trapping of local emissions and does not depend on long range transport. The fact 
that local emission mixes are consistent from day to day and are input into stagnant terrain 
trapped air (the bathtub effect) presents an ideal opportunity to apply observation based analyses 
of key PM2.s precursor emissions. To this end, UDAQ has identified 4 supplemental analyses 
that will focus on "Additional modeling" and "Observational models and diagnostic analyses": 

4.1 Additional Analyses to Corroborate Modeled Attainment Test 

Additional Modeling 

1) Multi-Episode Modeling: 
UDAQ's episode selection process identified 4 periods of elevated PM2.5 

concentrations during 4 different winter seasons. Three of the four periods constitute single 
PM25 event episodes consisting ofbetween 7 and 20 days. The modeling period from the 
winter of 2009-10 consists of 5 unique PM2.5 event episodes that occurred over the course of 
45 days. The diversity of modeling 8 PM2.5 episodes modeled will serve as a robust base 
from which to evaluate attainment strategies. Furthermore, the meteorological modeling of 
the 4 periods (8 episodes) includes many model configurations including a 30 member 
MMS/WRF ensemble for the 2008 episode and a variety of physics and FDDA options 
applied to the 2009-2010 episode. The diversity of episodes and model configurations will 
provide valuable information regarding the impact of meteorological modeling on 
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concentration predictions. The number of selected episodes for modeling represents an effort 
above and beyond that which is normally required for a SIP demonstration. UDAQ has 
included these episodes in the modeling protocol. However, they were selected specifically 
for the purpose of providing supplemental analyses. 

2) Ensemble Meteorological modeling: 
The modeling period in February 2008 was conducted in conjunction with the 

National Center for Atmospheric Research (NCAR) and Dugway Proving Ground. NCAR 
developed a 30 member MM5 and WRF ensemble model data set for UDAQ to evaluate the 
sensitivity of CMAQ PM2.5 production. In addition, UDAQ in-house WRF modeling will 
test physics options, initialization options, grid nudging, and observation nudging for their 
impact on CMAQ modeled chemistry. As in number 1 above, the ensemble modeling was 
selected at the outset for the primary purpose of evaluating meteorological model uncertainty 
on CMAQ predictions and thus providing a supplemental analysis. 

3) Ensemble emissions modeling: 
UDAQ will develop a small set of ensemble emissions inventories for evaluation of 

CMAQ emissions related uncertainty. The emission inventory "members" will each reflect 
adjustments to one or more portions of the inventory in order to treat the uncertainties that 
are associated with the inventory. For example, one member might reflect uncertainty 
associated with area source VOC emissions. It is likely that the base-line are inventory has 
uncertainty bars of +I- 20% so the member would simply be assuming that it is equally likely 
that the area source VOC inventory is base-line, +20% from base-line or -20% from base­
line. In this way, we can gain (or reduce) confidence in the attainment test conclusions. 

4) Trends: 
UDAQ will produce an emissions trends analysis in order to evaluate the direction of 

PM2.5 precursor emissions. A trends analysis of PM2.s concentrations will not be conducted 
because past attempts at producing such an analysis have been confounded by the controlling 
impact of seasonal weather patterns. A concentration analysis would only produce 
uncertainty and would not be helpful as a supplemental analysis. 

4.2 Weight of Evidence Determination 

In the event that model results and performance tests require a "Weight of Evidence" (WOE) 
submittal DAQ has identified 2 main sources of supporting data. The data is based on 
observation studies commissioned by DAQ. 

Observational models and diagnostic analyses 

1) Brigham Young University chemistry study Winter 2009: 
Speciated PM2.5 data show thatNH4N03 constitutes between 50% and 75% oftotal 

observed PM2.5 . NH4N03 is known to form through a reaction between HN03 and NH3. 
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Consequently, the control ofHN03 production will likely be a critical component of a 
successful attainment demonstration. What is not known is if the majority ofHN03 

production occurs during the day, during the night or ifHN03 production is limited by a 
precursor. To this end, during the winter of 2009 UDAQ funded a PM2.5 study aimed at 
identifying the dominant HN03 production pathway. Results from the study indicate that 
NH4N03 is limited by HN03 production and there was some evidence that HN03 is most 
actively produce during the daytime, however, the results are somewhat inconclusive and 
UDAQ will investigating further (see below). A journal paper has been submitted with the 
results of this study (Kuprov, 2010). 

2) URG Ambient Ion Monitor data: 
During the late winter of2009-2010 UDAQ purchased a URG ambient ion monitor in 

order to measure HN03 and other PMz.s precursors. This instrument is combined with real­
time ambient NH3 and organic carbon monitors. A small set ofURG data was collected 
during the late winter while the URG was undergoing testing and setup. UDAQ fully expects 
that during the winter of 201 0-11 a significant set of data will be collected that will provide 
robust information related to the formation of HN03 and the behavior of organic carbon. 
UDAQ believes that this data will be critical identifying limiting NH4N03 precursors and to 
evaluating and corroborating model response to emission control strategies. 

4.3 Large Point Source Incremental Modeling 
Section 5.3 of the EPA modeling guidance suggests that in some cases it may be appropriate to 
perform dispersion modeling on large sources of primary PM2.5 to determine whether such 
sources may impact an exceedence of the NAAQS. However, in an area such as northern Utah 
where the main species of PM are not primary but secondary components the guidance is not 
clear on specific recommendations. 

After discussions with EPA Region 8 concerning the nature of the PM2.5 problem in Utah and 
Idaho, as indicated by the speciated monitors, it has been decided to forgo this analysis. EPA 
and UDAQ agree that this issue and may be revisited in the future if such an analysis appears to 
be necessary. In addition, if EPA does establish modeling guidance that relates more directly to 
the conditions in northern Utah, UDAQ and EPA Region 8 will revisit this issue in light of the 
updated modeling guidance. 

5. Procedural Requirements 

5.1 Plan for Archiving Technical Data 
The air quality modeling system consists of three major components: 

• Emissions processor 
• Meteorological model 
• Photochemical air quality grid model 

All of the data sets related to these activities, as well as the model code for each process, are 
housed with multiple backups on the UDAQ Linux computer network. 
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A set of spreadsheets which detail model inputs and sensitivity test options for all of the episodes 
and all of the model runs are maintained on a Google account for that purpose. 

5.2 List of Deliverab/es 
As a part of the technical support documentation for this modeling analysis UDAQ will provide 
the following documentation. 

• Database of all model runs completed, including meteorological and emissions inputs 
used. 

• Report on model performance evaluation for all episodes 
• Emission inventory reports and graphic analysis of base year, future year, and control 

strategy inventories 
• Graphical and statistical analysis of meteorology model petformance evaluation 
• Graphical and statistical analysis of air quality model performance evaluation 
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Appendix 2.1 - 2007 500mb Maps 
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Appendix 2.2 - 2008 500mb Maps 
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Appendix 2.3 - 2009 500mb Maps 
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Appendix 2.4- 2007 Soundings 
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SLAT 40 77 
SLON -111.95 
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SHOW 17.92 
LIFT 17.83 
LFlV 17.88 
SWET 40.00 
KINX -7 .40 
CTOT 11.50 
VTOT 18.20 
TOTL 27.70 
CAPE 0.00 
CAPV 0.00 
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EQTV -9999 
LFCT -9999 
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PWAT 3.01 

SLAT 40.77 
SLON -111 .95 
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SHOW 18Jl4 
LIFT 15.17 
LFTV 15.86 
SWET 40.99 
KIN)( -2.30 
CTOT 11.20 
VTOT 18.20 
TOlt 29.40 
CAPE O.DD 
CAPV 0.00 
CINS 0.00 
CINV 0.00 
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LFCV -9999 
BRCH 0.00 
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LCLT 2:57.5 
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MLMR 1.53 
THCK 5304 
PWAT 41.13 
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VTOT 15.60 
TOll 24.60 
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CINV 0.00 
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EQTV - 9999 
LFCT -9999 
LFCV -9999 
BRCH 0.00 
BRCV 0.00 
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MLMR 2.Z8 
THCK 5<425. 
PWAT 6.99 
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SLAT ~0.77 
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SHOW 11 .80 
LIFT 11.84 
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SWET 19.99 
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1 
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SLAT 40.77 
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SHOW 15.01 
liFT 14.90 
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SWET 65.16 
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~ 
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~~~~w~~:~~ 
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~t~fv ::::: 
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SLAT 40.77 
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SHOW 5.70 
LIFT 5.59 
lFTV 5.43 
SWET 68.60 
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TOTt 43.70 
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CAPV 1.66 
ONS -47.<4 
CINV -40.3 
EGLV 858.5 
EQTV 658.0 
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LFCV 681 .0 
BRCH O.OZ 
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LCLP 813.9 
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Appendix 2. 7 -Monitoring Locations 

BR Brigham City, Utah 
L4 Logan, Utah 
BT Bountiful, Utah 
cw Cottonwood, Utah 
N2 North Salt Lake, Utah 
MG Magna, Utah 
HW Hawthorne (Salt Lake City), Utah 
wv West Valley, Utah 
HE Herriman, Utah 
T3 Tooele, Utah 
NP North Provo, Utah 
LN Lindon, Utah 
HG Highland, Utah 
SF Spanish Fork, Utah 
02 Ogden, Utah 
WT Washington Terrace, Utah 
NOG North Ogden, Utah 
FRK Franklin, Idaho 
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1.0 Photochemical Modeling 

Photochemical models are relied on by federal and state regulatory agencies to support 
their planning efforts. Used properly, models can assist policy makers in deciding which 
control programs are most effective in improving air quality, and meeting specific goals 
and objectives. During the winter, PM2.5 pollution in northern Utah is formed 
predominantly through secondary chemical reactions in the atmosphere. This buildup of 
pollution then gets trapped in the valleys during temperature inversions. For this reason a 
modeling system that simulates the interactions of weather, pollution and chemistry is the 
most appropriate tool to judge the effectiveness of pollution reduction strategies. The 
Community Multiscale Air Quality (CMAQ) model, approved and recommended by EPA 
for this type of application, has been used for the Utah PM2.5 SIP. This section reviews 
the development and evaluation of the photochemical system used for the Utah 24-hr 
PM2.s analyses. 

1.1 CMAQ Photochemical Model 

Version 4.7.1 of the CMAQ model was selected to perform the photochemical modeling 
for the Utah PM2.s SIP. CMAQ was selected because it is the open source atmospheric 
chemistry model co-sponsored by EPA and the National Oceanic Atmospheric 
Administration (NOAA). A detailed overview ofCMAQ, in the form of the CMAQ 
Model Science Documentation can be found at: 

http://www. epa. gov I asmdnerl/CMAQ/CMAQscienceDoc.html 

This section will describe the configuration of CMAQ, including information on the input 
processors (e.g., MCIP, ICON, BCON, JPROC) and the Chemistry-Transport Model 
(CCTM) science modules (e.g, vertical advection, diffusion). 

1.1.1 MCIP 

MCIP version3.6 was used to take WRF meteorological data and create meteorology files 
that can be used in the SMOKE emissions model and CMAQ. MCIP was used to trim the 
4-km WRF domain (82 x 100 grid cells) to match the emissions processing and 
photochemical (CMAQ) modeling domain (79x 97 grid cells) that covers the non­
attainment areas of northern Utah (Figure 1.1 ). 

UDAQ used the vertical layer collapsing option in MCIP. UDAQ did this primarily as a 
computational time saver as numerous base and future year and emission control strategy 
simulations need to be performed. Table 1.1 gives the vertical layers for MCIP. MCIP is 
collapsed to 17layers, keeping the height ofthe first 10 layers the same as the WRF 
configuration, and then collapsing the upper vertical layers. A photochemical modeling 
sensitivity was performed without MCIP layer collapsing and no difference was seen in 
the concentrations of PM2.s and its precursors (e.g., NOx and 0 3) in the lowest model 
layers when comparing the layer collapsing and no layer collapsing simulations. 
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Figure 1.1: Northern Utah photochemical modeling domain 
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Table 1.1: Vertical Layers of CMAQ meteorological and emissions data. 
WRFModel Height Height 
Layer Sigma (IDeters) MCIP Model Layer meters) 

34- top 0.000 14,662 

33 0.050 12,822 

32 0.100 11,356 

31 0.150 10,127 

30 0.200 9,066 17 9,066 

39 0.250 8,127 

28 0.300 7,284 

27 0.350 6,517 

26 0.400 5,812 

25 0.450 5,160 

24 0.500 4,553 16 4,553 

23 0.550 3,948 

22 0.600 3,448 

21 0.650 2,942 15 ~,942 

20 0.700 2,462 

19 0.740 2,095 

18 0.770 1,828 14 1,828 

17 0.800 1,569 

16 0.820 1,400 

15 0.840 1,235 

14 0.860 1,071 13 1,071 

13 0.880 911 

12 0.900 753 12 753 

11 0.910 675 11 675 

10 0.920 598 10 598 

9 0.930 521 9 521 

8 0.940 445 8 ~45 

7 0.950 369 7 369 

6 0.960 294 6 1294 
5 0.970 220 5 ~20 
4 0.980 146 ~ 146 

3 0.985 109 3 109 

2 0.990 73 2 73 

1 0.995 36 1 36 

0 - ground 1.000 0 0 - ground 0 
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1.1.2 Initial (ICON) and Boundary (BCON) Conditions 

The ridge-dominated synoptic meteorology during PM25 cold pool episodes features 
weak transport winds and near calm surface winds. As a result, transport ofPM2.5 and 
precursors from the rural regions at the domain periphery is very small. In addition, most 
of the observed Wasatch Front and Cache Valley PM2.5 is formed in-situ (and trapped) 
via fresh locally derived emission sources and secondary chemistry. In essence, Utah's 
cold pools represent an isolated system that is controlled only by locally derived 
emissions, meteorology, and chemistry. 

CMAQ model simulations are initialized prior to the start of PM2.5 build-up. The very 
small initial concentrations of diurnally produced gaseous concentrations have little 
consequence to the ultimate build-up ofPM2.5. UDAQ has configured CMAQ to use 
EPA default profiles for background chemistry concentrations. UDAQ supplements the 
initialization and boundary default profiles by using rural values taken from bordering 
National Park air quality monitoring stations for chemistry initialization. 

1.1.3 Photolysis Rates (JPROC) 

Photolysis rates for CMAQ are produced by the JPROC preprocessor. JPROC produces 
a photolysis rate lookup table that consists of photolysis rates at various latitudes, 
altitudes, and sun angle. UDAQ modified the JPROC lookup table to better represent the 
snow cover that occurs in Northern Utah during wintertime. To do this modification, 
UDAQ made changes to the surface albedo of wavelengths less than 500 nanometers in 
the subroutine setalbf The albedo for wavelength less than 500 nanometers was 
changed from approximately 0.05 to 0.55 to represent snow covered ground. 

1.1.4 CMAQ Chemistry Transport Mode (CCTM) 

There are numerous configuration options in CCTM that can be selected to optimize the 
CMAQ model. For Utah wintertime PM2.5 simulations, the CCTM options were set as 
follows: 

#> user choices: various modules 

set Revision release # release 
#set Revision 1 "CMAQv4_7. 1 " 1 

se t ModDriver ( module ctm 
# set ModDriver = ( module ctm_yamo 

if $?ParOpt then 
set ModPar ( module par 
else 
set ModPar 

endif 
( module par_noop 

lates t CVS revision 

$Revision; ) 
$Revision; 

$Revision; 

$Revision; 
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set Modinit 
# set Modini t 

#set ModAdj c 
set ModAdjc 

# set ModAdj c 

set ModCpl 

#set ModHadv 
set ModHadv 

# set ModHadv 

set ModVadv 
# set ModVadv 
# set ModVadv 

#set ModHdiff 
set ModHdiff 

#set ModVdiff 
#set ModVdiff 
#set ModVdiff 
set ModVdiff 

#set ModPhot 
set ModPhot 

#set ModPhot 
#set ModPhot 

# set ModChem 
#se t ModChem 
#set ModChem 
#set ModChem 
set ModChem 

#set ModChem 
#set ModChem 

# se t ModAero 
#set ModAero 
set ModAero 

# set ModAdepv 
set ModAdepv 

#set Mod Cloud 
#se t Mode loud 
set Mode loud 

set ModPa 

se t ModUtil 

= ( module init 
= ( module init_yamo 

$Revision; ) 
$Revision; ) 

= ( module adjcon_ noop $Revision; ) 
= ( module denrate $Revision; ) 

= ( II yamo option does not need denrate ) 

module gencoor $Revision; 

module hadv_noop $Revision; 
module hppm $Revision; 

= ( module hyamo $Revision; ) 

= ( module vadv_noop $Revision; ) 

( module vppm $Revision; ) 

= ( module vyamo $Revision; ) 

module hdiff_noop $Revision; 
module multi scale $Revision; 

module vdiff_ noop $Revision; 
module eddy $Revision; 
module acm2 $Revision; 
module acm2 inline $Revision; 

module phot_noop $Revision; 
module phot_table $Revision; 
module phot_sat $Revi sion; 
module phot_ inline $Revision; 

= ( module chem_noop $Revision ; ) 

( module smvgear $Revision; ) 

( module ros3 $Revision; ) 

( module ebi cb05cl $Revision; ) 

( modul e ebi cb05cl ae5 $Revision; ) 

( module ebi saprc99 $Revision; ) 

( module ebi _saprc99_ae5 $Revision; ) 

= ( module aero_noop $Revision; ) 

( module aero4 $Revision; ) 

= ( module aero5 $Revision; ) 

= ( module aero_depv_noop $Revision; ) 

( module aero_depv2 $Revision; ) 

module cloud_ noop $Re vision; 
module cloud acm $Revision; 
module cloud acm ae5 $Revision; 

module pa $Revision; 

module u ti l $Revision; 

#> user choices: emissions processing in chem or vdiff (default) 
#set Cemis # Uncomment to process in chem 

#> user choices: mechanism 
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#set Mechanism cb05cl_ae4_aq 
set Mechanism cb05cl_ae5_aq 

#set Mechanism saprc99_ae4_aq 
#set Mechanism saprc99_ae5_aq 

s et Tracer traco # default: no tracer species 

#> user choices: set process analysis linkages - TURN OFF PROCESS 
ANALYSIS 
#set PABase 
#set PAOpt 

$Globinc 
= pa_noop 

Of note is the use of the Carbon Bond-05 chemistry mechanism ( cbos cl_aes_aq) . 

Also, the vertical advection module is deactivated (module v adv_noop). Deactivating 
the vertical advection in the CCTM improved model performance significantly (see 
Section 1.2.1 ). In order to assess control strategies to reduce Utah 24-hr PM25, the air 
quality model must replicate the formation of secondarily formed ammonium nitrate. 
The configuration of the CCTM that led to the best performance of ammonium nitrate 
was with vertical advection deactivated. 

Numerous model sensitivities were performed by UDAQ over the past 2 to 3 years that 
led to the conclusion to deactivate vertical advection. UDAQ performed sensitivities 
with consultation from EPA, testing aspects of CMAQ that are important to the 
simulation of secondary nitrate. Tests were performed on the vertical diffusion module in 
CCTM, examining if there is an optimal setting for eddy diffusivity, friction velocity, and 
roughness length. Sensitivities on horizontal diffusion were performed to test its role in 
PM2.5 fonnation. Likewise, numerous sensitivities were performed on the emissions and 
meteorological inputs. In the end, the best model performance occurs when deactivating 
vertical advection. 

1.1.5 Ammonia Inventory Adjustments 

Ammonia (NH3) plays an important role as it reacts with nitric acid (HN03) for the 
formation of ammonium nitrate (N~N03). There is uncertainty in the emissions 
inventory ofNH3 as it is not currently measured at UDAQ's monitoring site. Studies 
performed at Utah State University have shown NH3 to be in abundance in the Cache 
Valley and that the limiting reagent is HN03 in the formation ofNH4N03. A study by 
Brigham Young University in the winter of2009 obtained measurements ofNH3 from a 
URG Corp. Ambient Ion Monitor (AIM) stationed at the Hawthorne monitoring site in 
Salt Lake City. URG measurements showed concentrations ofNH3 nearly steady at 15 to 
20 ppbv throughout the high PM2.s episodes. 

UDAQ made adjustments in the NH3 inventory to better represent the results of these 
special measurement studies. In consultation with EPA Region 8, UDAQ added 0.005 
molls ofNH3 to every model grid cell and to every time step of the merged SMOKE 
emissions file. 

1.2 CMAQ Model Performance 
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The model performance evaluation focused on the magnitude, spatial pattern, and 
temporal profile of modeled and measured concentrations. In addition, a statistical model 
performance evaluation based on EPA guidance was conducted. This exercise is 
intended to assess whether, and to what degree, confidence in the model is warranted 
(and to assess whether model improvements are necessary (i.e., deactivating vertical 
advection)) . 

CMAQ model performance was assessed with observed air quality datasets at UDAQ­
maintained air monitoring sites (Figure 1.2). Measurements of observed PM2.5 

concentrations along with gaseous precursors of secondary particulate (e.g., NOx, ozone) 
and carbon monoxide are made throughout winter at most of the locations in Figure 1.2. 
PM2.5 speciation performance was assessed using the three Speciation Monitoring 
Network Sites (STN) located at the Hawthorne site in Salt Lake City, the Bountiful site in 
Davis County, and the Lindon site in Utah County. 

O,dth : 
Wtsh. T•u. 

W. V:rley •H"""horl'le ISTNt 
M,)QUil • • + 

C•tt•nwooll 
Too~e • • Htuh•• 
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Un<ltt,. tS!ll) 

15 30MI<s -
0 Extent C1t ModeUng Domain 

Figure 1.2: UDAQ monitoring network. 

1.2.1 24-hr PM2.5 and PM2.5 Speciation Performance 
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Time series of 24-hr PM2.5 concentrations for 13 Dec. 2009 - 15 Jan. 20 I 0 modeling 
period are shown in Figs. 1.3 - 1.6 at the Hawthorne site in Salt Lake City (Fig. 1.3), the 
Ogden site in Weber County (Fig 1.4), the Lindon site in Utah County (Fig. 1.5), and the 
Logan site in Cache County (Fig. 1.6). For the most part, CMAQ replicates the buildup 
and washout of each individual episode. Also, when vertical advection is deactivated, 
CMAQ can reproduce the high 24-hr PM2.5 concentrations observed during the most of 
the episodes. While CMAQ builds 24-hr PM2.5 concentrations during the 8 Jan. - 14 Jan. 
2010 episode, it was not able to produce the > 60 ug/m3 concentrations observed at the 
monitoring locations. 

It is often seen that CMAQ "washes" out the PM2.5 concentrations a day or two earlier 
than that seen in the observations. For example, on the day 21 Dec. , the concentration of 
PM2.s continues to build while CMAQ has already cleaned the valley basins of high 
PM2.s concentrations. At these times, the observed cold pool that holds the PM2.5 is often 
very shallow and the winds just above this cold pool are southerly and strong before the 
approaching cold front. This situation is very difficult for a meteorological and 
photochemical model to reproduce. An example of this situation is shown in Fig. 1. 7, 
where the lowest part of the Salt Lake Valley is still under a very shallow stable cold 
pool, yet higher elevations of the valley have already been cleared of the high PM2.5 

concentrations. 

During the 24 - 30 Dec. 2009 episode, a weak meteorological disturbance brushes 
through the northenunost portion of Utah. It is noticeable in the observations at the 
Ogden monitor on 25 Dec. as PM2.5 concentrations drop on this day before resuming an 
increase through Dec. 30. The meteorological model, and thus CMAQ, correctly pick up 
this disturbance. However, rather than a partial clearing, as seen in the observations, the 
model completely clears out the building PM25; and thus performance suffers at the most 
northern Utah monitors of Ogden and Logan. The monitors to the south (Hawthorne, 
Lindon) are not influenced by this disturbance and the building ofPM2.5 is replicated by 
CMAQ. This highlights another challenge of modeling PM2.5 episodes in Utah. Often 
during cold pool events, weak disturbances will pass through Utah that will de-stabilize 
the valley inversion and cause a partial clear out ofPM2.5. However, the PM2.5 is not 
completely cleared out, and after the disturbance exits, the valley inversion strengthens 
and the PM25 concentrations continue to build. Typically, CMAQ completely mixes out 
the valley inversion during these weak disturbances. 
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Figure 1.3: 24-hr PM2•5 time series. Observed PM2.5 (blue trace), modeled with 
vertical advection deactivated (green trace), and modeled with vertical advection 

activated (red trace). 
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Figure 1.4: 24-hr PM2•5 Time Series - Ogden Monitoring Site. 
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Figure 1.5: 24-hr PM2•5 Time Series- Lindon Monitoring Site. 
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Figure 1.6: 24-hr PM2.5 Time Series - Logan Monitoring Site. 
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Figure 1.7: An example ofthe Salt Lake Valley at the end of a high PM2.5 episode. 
The lowest elevations of the Salt Lake Valley are still experiencing an inversion and 
elevated PM2.5 concentrations while the PM2.5 has been 'cleared out' throughout 
the rest of the valley. These 'end of episode' clear out periods are difficult to 
replicate in the photochemical model. 

It is clear that model performance improves when turning off the vertical advection 
module in CMAQ. This configuration allows for an increase in the buildup ofPM2.5 

during the high concentration episodes when compared to the simulation with vertical 
advection on. However, it is important to verify that the increase in PM2.5 concentrations 
seen when deactivating the vertical advection is due to an increase in the production of 
secondary nitrate, which CMAQ struggles to produce when vertical advection is on. 

Figure 1.8- I. I 0 are time series of simulated and observed 24-hr nitrate for the 3 STN 
sites along the Wasatch Front of Utah. There were 12 STN samples collected at the 
Hawthorne site during modeling time period (blue dots), 11 at the Lindon site and 9 at the 
Bountiful site. Deactivating the vertical advection can increase CMAQ simulated nitrate 
by greater than 15 ug/m3 during high PM2.5 episodes, bringing the simulated 
concentration more in line with what is observed on the STN filters. It appears the 
majority of the PM2.5 increase that is seen in CMAQ simulations with vertical advection 
off is due more formation of nitrate, which is what is desired. 
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Figure 1.8: 24-hr particulate nitrate time series. Observed nitrate from STN filters 
(blue dots), modeled with vertical advection deactivated (green trace), and modeled 

with vertical advection activated (red trace). 
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Figure 1.9: Same as Fig. 1.8, except for the Lindon STN Monitoring Site. 
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Figure 1.10: Same as Fig. 1.8, except for the Bountiful STN monitoring site. 

Figures 1.11 and 1.12 compare the simulation of nitrate for 4-km modeling domain with 
vertical advection off and vertical advection on for Dec. 29, 2009 at 00 UTC. With 
vertical advection off (Fig. 1.11 ), the production of nitrate is greatly increased along the 
Wasatch Front and the Cache Valley when compared in the vertical advection on 
simulation (Fig. 1.12). It is most noticeable in Utah county where the nitrate 
concentration increases from - 5 ug/m3 to >25 ug/m3. Also in the Cache Valley, the 
turning off of vertical advection increases the nitrate concentrations from - 5 ug/m3 to 
- 15 ug/m3. 
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Figure 1.11: Model particulate nitrate with vertical advection deactivated for Dec. 
29,2009. 

Nitrate 

a• CCTM.10_342_22_DM3_853.CONC.363 
36 97 r--...---r-.--.:,.......--

32 

28 

24 

20 

16 

12 

8 

0 
uglm3 79 

December 29,2009 0 :00:00 
Min= 0 at(S6,1). Max= 15 at (43,42) 

Figure 1.12: Model particulate nitrate with vertical advection activated for Dec. 29, 
2009. 
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PM2.5 simulated and observed speciation is shown at the 3 STN sites in Figures 1.13 -
1.15. The observed speciation is constructed using days in which the STN filter 24-hr 
PM2.s concentration was > 25 ug/m3 . For the 2009-2010 modeling period, the observed 
speciation pie charts was created using 1 0 filter days at Hawthorne, 9 days at Lindon, and 
8 days at Bountiful. The speciation of this small dataset appears similar to a comparison 
of a larger dataset of STN filter speciated data from 2005-2010 for high wintertime 
PM2.5 days. 

The simulated speciation is constructed using modeling days that produced 24-hr PM2.5 

concentrations > 25 ug/m3. Using this criterion, the simulated speciation pie chart is 
created from 18 modeling days for Hawthorne, 16 days at Lindon, and 16 days at 
Bountiful. At all 3 STN sites, the percentage of simulated nitrate is over-predicted by 5 
to 7%. The simulated ammonium percentage is nearly identical to the observed STN 
speciation. At the Hawthorne site, organic carbon looks to be under-predicted by CMAQ 
with a percentage ofPM2.5 at 12% and an observed organic carbon at 21%. This 
discrepancy in organic carbon does not appear at the Bountiful and Lindon site, as 
organic carbon speciation performance at these two STN sites looks good. 

There is no STN site in the Logan non-attainment area, and very little speciation 
information is available in the Cache Valley. Figure 1.16 shows the simulated speciation 
at Logan. Ammonium (20%) and nitrate (60%) make up a higher percentage of the 
simulated PM2.5 at Logan when compared to sites along the Wasatch Front. 

Haw thorne STN PM2.5 Observed Speciation 

OTHER 

2% 
NH4 
16% 

N03 
42% 

Haw thorne CMAQ PM2.5 Simulation Speciation 

OTHER 

16% 

N03 
47% 

Figure 1.13: The composition of observed and model simulated average 24-hr PM2.5 

concentrations averaged over days when an observed and modeled day had 24-hr 
concentrations > 25 ug/m3 at the Hawthorne STN site. 
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BountiflA STN PM2.5 Observed Speciation 
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Figure 1.14: Same as Fig. 1.13, except for the Bountiful STN monitoring site. 
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Figure 1.15: Same as Fig. 1.13, except for the Lindon STN monitoring site. 
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Logan CMAQ PM2.5 Simulation Speciation 
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Figure 1.16: The composition of model simulated average 24-hr PM2.5 
concentrations averaged over days when a modeled day had 24-hr concentrations > 

25 ug/m3 at the Logan monitoring. 
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In addition to the time series analysis, EPA guidance recommends a statistical analysis of 
PM2.5 (http://www .epa.gov/ttn/scram/ guidance/ guide/final-03 -pm-rh-guidance. pdf). 
Useful metrics mentioned in the EPA guidance include mean fractional bias and mean 
fractional error, normalized mean bias, and normalized mean error. Model performance 
statistics for the 2009-2010 modeling episode are given in Table 1.2. Based on these 
performance scores the CMAQ simulated 24-hr PM2.5 concentrations agree well with the 
observed values, with correlation coefficients above 0.46 at all locations. Overall, CMAQ 
under-predicts the 24-hr PM2.s (mean bias in Table 1.2), but this can be explained due to 
the early CMAQ model washouts described in Section 1.1 .2. 

Table 1.2: Performance statistics for 2009-2010 modeling period at the Hawthorne, 
Ogden, Lindon, and Logan monitoring sites. 

Site # of Mean Mean Ratio of Mean Mean Mean Mean Correlation 
Observations CMAQ Observations Means Bias Fractional Error Fractional Coefficient 

simulations (uglm3) (Sim/Obs) (uglm3) Bias (%) (uglm3) Error(%) 
(uglm3) 

Hawthorne 33 26.9 33.1 0.81 -6.2 -6% 12.0 20% 0.46 

Ogden 

Lindon 

Logan 

33 21.8 28.8 0.76 -6.9 -12% 10.7 22% 

33 25.4 25.6 0.99 0.0 3% 10.3 22% 

33 20.0 29.3 0.68 -9.3 -16% 12.2 26% 

Figures 1.17- 1.20 provide scatterplots of CMAQ simulated versus observed 24-hr 
PM2.5 for the 33 days in the 2009-2010 modeling episode. The correlation coefficient (R2 

value) is greater than 0.50 at the Ogden, Lindon, and Logan monitoring sites, while at 
Hawthorne the R2 value is 0.46. These scatterplots show good model performance, 
except on days when CMAQ exhibits an early episodic washout (i.e., Fig. 1.17). 

Bugle and soccer plots of normalized mean bias (NMB) and normalized mean error 
(NME) are shown in Figures 1.21 - 1.32. These performance metrics are described in 
Boylan and Russe/2006 and the performance goal (solid red line) and criteria (dashed red 
lines) for 24-hr PM2.5 are plotted on each figure. Boylan and Russel2006 recommend a 
model performance goal of +50% percent and performance criteria of +75% for NME. 
The recommendation ofNMB is a performance goal of +/- 30% and performance criteria 
of+/- 60%. 

When the observed 24-hr PM2.5 is greater than 20 ug/m3 at Hawthorne, all but two days 
meet the performance goal for NME (Fig. 1.21 ). Again, these are two days where 
CMAQ model exhibits an early episodic washout. All days meet the performance criteria 
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for NMB and NME at the Ogden (Fig. 1.24-1.26), Lindon (Fig. 1.27-1.29), and Logan 
(Fig. 1.30 -1.32) sites, with the majority of days meeting the performance goal. 
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Figure 1.17: Scatter plot of 24-hr PM2.5 at the Hawthorne monitoring site. 
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1.18: Scatter plot of24-hr PM2.5 at the Ogden monitoring site. 
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1.19: Scatter plot of 24-hr PM2.5 at the Lindon monitoring site. 
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1.20: Scatter plot of 24-hr PM2.5 at the Logan monitoring site. 
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Figure 1.21: Bugle plot of normalized mean errors of 24-hr PM2.5 at the Hawthorne 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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Figure 1.22: Bugle plot of normalized mean bias of 24-hr PM2•5 at the Hawthorne 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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Figure 1.23: Soccer plot of normalized mean errors and biases at the Hawthorne 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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Figure 1.24: Bugle plot of normalized mean errors of 24-hr PM2.s at the Ogden 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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Figure 1.25: Bugle plot of normalized mean bias of 24-hr PM2.5 at the Ogden 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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Figure 1.26: Soccer plot of normalized mean errors and biases at the Ogden 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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Figure 1.27: Bugle plot of normalized mean errors of 24-hr PM2•5 at the Lindon 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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Figure 1.28: Bugle plot of normalized mean bias of 24-hr PM2•5 at the Lindon 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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Figure 1.29: Soccer plot of normalized mean errors and biases at the Lindon 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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Figure 1.30: Bugle plot of normalized mean errors of 24-hr PM2.5 at the Logan 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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Figure 1.31: Bugle plot of normalized mean bias of 24-hr PM2.s at the Logan 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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Figure 1.32: Soccer plot of normalized mean errors and biases at the Logan 
monitoring site. The dashed and solid lines indicate the performance criteria and 

performance goals in accord with Boylan and Russell (2006). 
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1.2.2 Secondary PM2•5 Precursor Performance 

Since the majority of the PM2.5 during Utah winters is formed secondarily, it becomes 
important that CMAQ can adequately simulate the gaseous precursors that chemically 
produce the secondary particulate. The CMAQ performance of nitrogen oxides (NOx) 
are shown in a time series at the Hawthorne monitor in Figure 1.33 for nitric oxide (NO) 
and Figure 1.34 for nitrogen dioxide (N02). The hourly time series represents a high 
PM2.5 episode from 2009 Dec. 23 - 2009 Dec. 31 . CMAQ simulations of NO show the 
typically diurnal pattern that would be expected; with the morning traffic rush hour NO 
peak centered around 8 a.m. local time and afternoon rush hour peak at 5 p.m. local time. 
The observations (blue trace) often show high NO levels during the overnight hours (e.g. , 
2ih of Dec., 2009 where NO is greater than 100 ppb at 3 a.m. local time) that CMAQ is 
not able to replicate. This overnight spike in NO is not that well understood, and 
therefore it is not surprising CMAQ is not able to simulate the spike. This overnight 
spike in NO may be due to an unknown local emission source or due to meteorological 
phenomenon that is not understood and thereby by replicated in the meteorological 
modeling. 

When vertical advection is deactivated (red trace), the amount ofNO that CMAQ is able 
to "hold" in the lowest model layer is increased. This allows for much better model 
performance ofN02 and ozone (03), and ultimately better prediction of secondarily 
formed ammonium nitrate (Section 1.2.1). Figure 1.34 and Figure 1.35 show N02 and 0 3 

perfotmance at the Hawthorne monitor, respectively. When vertical advection is 
deactivated, 0 3 and N02 performance is enhanced, especially during the overnight hours. 
For example, on the 271

h and 28th of December at Hawthorne, CMAQ with the vertical 
advection deactivated (red trace) better simulates the observed N02 and 0 3 than with 
CMAQ vertical advection activated (green trace). And as stated previously, getting better 
performance of the precursors with vertical advection deactivated leads to better 
performance in CMAQ predictions ofPM2.5, which is the goaL 

Hawthorne 

200 
- Obs. 

- CMAQ Vert. Advection Off 

150 - CMAQ Vert. Advection On 

> 
..0 ... 
.!!: 100 
0 z 

50 

0 ~~~~£_~~~~~~~~~~--~~~~~~--~~~--~ 

12123/2009 12/24/2009 12/25/2009 12/26/2009 12/2712009 12/28/2009 12/29/2009 12130/2009 12131/2009 
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 

23 Dec. 2009-31 Dec. 2009 

Figure 1.33: Nitric oxide (NO) time series at the Hawthorne monitoring site. 
Observed NO (blue trace), modeled with vertical advection deactivated (red trace), 

and modeled with vertical advection activated (green trace). 
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Figure 1.34: Nitrogen dioxide (N02) time series at the Hawthorne monitoring site. 
Observed N02 (blue trace), modeled with vertical advection deactivated (red trace), 

and modeled with vertical advection activated (green trace). 
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Figure 1.35: Ozone (03) time series at the Hawthorne monitoring site. Observed 0 3 

(blue trace), modeled with vertical advection deactivated (red trace), and modeled 
with vertical advection activated (green trace). 

1.2.3 Carbon Monoxide 

While carbon monoxide (CO) does play a role in the formation ofPM2.5, it is a relatively 
inert gaseous tracer emitted by anthropogenic sources that can be used to evaluate model 
performance. Time series of carbon monoxide at the Hawthorne is shown in Figure 1.36. 
Deactivating the vertical advection leads CMAQ to "hold" more CO in the lowest model 
layer similar to NO (Section 1.2.3) and also improves model performance (e.g., 25th of 
Dec.). 
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The performance results for CO (along with NOx, 03, and ammonium nitrate) gives 
UDAQ confidence that not only does deactivating vertical advection leads to better 
model performance, there does not appear to be any adverse side affects to model 
perfonnance due to the deactivation of vertical advection. 
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Figure 1.36: Carbon Monoxide (CO) time series at the Hawthorne monitoring site. 
Observed CO (blue trace), modeled with vertical advection deactivated (red trace), 

and modeled with vertical advection activated (green trace). 

1.3 Summary Model Performance Evaluation 

Model performance for 24-hr PM2.5 is good and generally acceptable and can be 
characterized as follows: 

• Good replication of the episodic buildup and clear out ofPM25. Often the model 
will clear out the simulated PM25 a day too early at the end of an episode. This 
clear out time period is difficult to model (i.e., Figure 1. 7). 

• Good agreement in the magnitude ofPM2.5, as the model can consistently produce 
the high concentrations ofPMz.s. 

• Spatial patterns of modeled 24-hr PMz.s, show for the most part, that the PM2.5 is 
being confined in the valley basins, consistent to what is observed. 

• Model performance statistics of normalized mean error and normalized mean bias 
show that the model meets performance goals and criteria, with the exception 
being when the CMAQ model exhibits an early episodic washout. 
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• The precursors for secondarily formed PM2.s are simulated well when CMAQ 
model vertical advection is deactivated. This deactivation improves the CMAQ 
performance ofNOx and ozone and allows CMAQ to "hold" these precursors in 
the lowest model layers leading to an increase (and better performance) for 
modeled ammonium nitrate. 

• Speciation and composition of the modeled PM2.5 matches the observed 
speciation quite well. Modeled and observed nitrate are between 40% and 50% of 
the PM2.5. Ammonium is between 15% and 20% for both modeled and observed 
PM25 . Organic carbon is underestimated at the Hawthorne location, but is 
reasonably estimated at the other locations (Bountiful, Lindon). 

1.4 Supplementary Analysis and Weight of Evidence 

EPA' s modeling guidelines recommend that attainment demonstrations consist of a 
primary (guideline) modeling analysis and supplemental analyses. Three basic types of 
supplemental analyses are recommended: 

• additional modeling 
• analyses of trends in ambient air quality and emissions, and 
• observational models and diagnostic analyses 

UDAQ' s supplemental analysis focuses on additional modeling along with analysis of 
volatile organic carbons (VOCs) and NOx measurements. There is air toxic monitoring at 
the Bountiful monitoring site that measures hazardous air pollutants (HAPs) over a 24-
hour period once in every six days. A subset of the HAPs measured is a suite ofVOCs. 
These Bountiful measurements ofVOCs along with co-located NOx will provide an 
ability to have an observational analysis ofthe VOC-NOx make-up of the Wasatch Front 
airshed. 

1.4.1 Additional Modeling- Additional Episodes in 2007 and 2008 

In addition to 2009-2010 modeling period that included multiple PM2.s episodes, UDAQ 
modeled individual episodes from the winter of 2007 and 2008. By modeling these 
additional wintertime seasons, UDAQ ensures it is modeling numerous and diverse 
wintertime conditions that lead to exceedences of24-hr PM2.5 NAAQS. The number of 
selected episodes for modeling represents an effort above and beyond that which is 
normally required for a SIP demonstration. 

The 2007 episode extends 10 days covering January 11-20,2007, while the 2008 episode 
is a shorter 6 day episode covering February 14-19, 2008. The Performance ofthe 2007 
and 2008 episode are provided at numerous monitoring locations in Appendix A. 
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1.4.2 Additional Modeling-- Utah NOx-VOC Chemistry in CMAQ 

Ammonium nitrate is the largest contributor to PM25 in the three Utah non-attainment 
areas (NAAs). In preliminary model simulations, UDAQ found that NOx emissions 
reductions cause increases in PM2.5 in some locations, and reductions in other locations 
within the NAAs. The preliminary modeling also showed that VOC emissions reductions 
were beneficial for reducing the ammonium nitrate portion of PM2.5 mass. While the 
PM2.5 rule (FR 72, 20586) states that NOx is presumptively included as an attainment plan 
precursor and that VOC and NH3 are presumptively excluded, the rule also recognizes 
that VOC or NH3 emissions reductions can be effective in some areas. The rule provides 
a mechanism (e.g., photochemical modeling) to reverse the general presumptions for 
these three precursors. 

CMAQ sensitivity simulations were conducted to test the changes in PM2.5 secondary 
nitrate concentrations resulting from changes in the emissions ofNOx and VOCs. The 
sensitivities will be petformed on the 2008 inventory and the 2019 inventory that has 
incorporated emission reduction control strategies. 

2008 Base Inventory 

Sensitivity simulations performed on the 2008 Base Inventory are shown at Hawthorne 
(Fig. 1.3 7), Lindon (Fig. 1.38), and Logan (Fig. 1.39). The simulations include a Base 
simulation (blue trace), and sensitivities for a 15% reduction in NOx (green trace), a 15% 
increase in NOx (red trace), and a 15% reduction in VOCs (purple trace). 

At the Hawthorne and Lindon monitor, sensitivities on the 2008 Inventory show a 
decrease in NOx emissions lead to an increase in secondary nitrate formation, while an 
increase in NOx emissions lead to a decrease in nitrate. A 15% reduction in VOCs leads 
to reduction in nitrate. 

Further examination of the modeling results show that when NOx emissions are reduced 
in the 2008 Inventory, it leads to an increase in ozone during afternoon hours. The 
photolysis of ozone increases the hydroxyl radicals (OH) in the atmosphere, which leads 
to an increase in nitric acid and ultimately particulate nitrate. The opposite is the case 
when NOx is increased in the inventory, where afternoon ozone is decreased by NOx 
titration, leading to less OH radicals and particulate nitrate. 

At Logan, where the inventory is smaller than that of the Wasatch Front airshed, 
reductions in NOx and VOCs lead to the benefit of reducing particulate nitrate (Fig. 1.39). 
An increase in NOx leads to an increase in particulate nitrate at Logan. 
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Figure 1.37: Sensitivity simulation on the 2008 Inventory for a 15% NOx reduction, 
15% NOx increase, and 15% VOC reduction. Modeling results are shown for the 

Hawthorne monitor location. 

Lindon 
- 20081nventory 

30 - 2008 Inventory-- 1.15•Nox f--------------------------------------, 

- 25 T-~==~~~~~~~~--------------~~~----------~ 
<") 

.§ 
~ 20 +---------~v~--~-------------------,¥T~------~--------__, 
2. 
~ 15 +--------H-~------~--------------~~--------------~~----__, 
.b z 
~ 10 y--~~---~~~~~~-------~~--j 

-T 
~ 
N 5 +----,~---------------------------------------------------__, 

0 +---------,--------,---------.---------.--------~------~ 
1-Jan 3-Jan 5-Jan 7-Jan 9-Jan 11-Jan 13-Jan 

01 Jan. 2010 --12 Jan. 2010 

Figure 1.38: Sensitivity simulation on the 2008 Inventory for a 15% NOx reduction, 
15% NOx increase, and 15% VOC reduction. Modeling results are shown for the 

Lindon monitor location. 
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Figure 1.39: Sensitivity simulation on the 2008 Inventory for a 15% NOx reduction, 
15% NOx increase, and 15% VOC reduction. Modeling results are shown for the 

Logan monitor location. 

2019 Control Inventory 

By the year 2019, the NOx and VOC inventory in the Wasatch Front and Cache Valley 
airsheds have been significantly reduced via new vehicle standards and control strategies. 
Therefore, the sensitivities to changes in emissions were performed on the 2019 Control 
Inventory to see if they differ from the results on the 2008 Inventory. The sensitivity 
results are shown for Hawthorne (Fig. 1.40), Lindon (Fig. 1.41), and Logan (Fig. 1.42). 

By 2019, the NOx- VOC chemical make-up of the inventory has changed to where both 
NOx and VOC reductions are beneficial to reducing particular nitrate at Hawthorne, 
Lindon, and Logan. In fact, NOx reductions appear to be even more beneficial than VOC 
reductions by 2019. 

Summary of Sensitivity Simulations 

The results of the CMAQ sensitivity simulations indicate that the Wasatch Front airshed 
is evolving from an airshed that sees a dis-benefit to NOx reductions in 2008 to a future 
year (2019) airshed that is positively sensitive reductions in NOx. 

Much of emission control strategy planning by UDAQ focused on the results ofthe 
sensitivities to the 2008 Inventory. That is, strategies that dealt with the benefit ofVOC 
reductions and avoided the dis-benefit ofNOx controls. The 2019 Control Inventory was 
recently developed; thereby the 2019 sensitivities are recent results. The 2019 Control 
Inventory sensitivity results will lead UDAQ to explore strategies that involve future year 
NOx reductions. 
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NOx-VOC emission reduction model sensitivities have been performed in the San 
Joaquin Valley of California over the past 10 to 15 years. The San Joaquin Valley suffers 
from the same episodic secondary particulate issues as Utah. A discussion of the studies 
performed in the San Joaquin Valley can be found on pages 48- 60 of the Technical 
Support Document of the 2008 PM2.5 Plan for the San Joaquin Valley 
(http://www .epa.gov/region9/air/actions/pdf/ca/SJV-TSD.pdD. Results of the studies in 
the San Joaquin Valley vary, with some concluding NOx reductions are more beneficial, 
and some concluding VOC reductions are more important to reducing secondary PM2.5. 

While the San Joaquin Valley suffers from the same episodic secondary particulate issues 
as Utah, drawing conclusion from modeling studies from the San Joaquin Valley and 
applying them to Utah's situation should be done with caution. Utah has colder, snow­
covered winters which play an important role in the formation of secondary particulate 
nitrate. 
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Figure 1.40: Sensitivity simulation on the 2019 Control Inventory for a 15% NOx 
reduction, 15% NOx increase, and 15% VOC reduction. Modeling results are 

shown for the Hawthorne monitor location. 
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Figure 1.41: Sensitivity simulation on the 2019 Control Inventory for a 15% NOx 
reduction, 15% NOx increase, and 15% VOC reduction. Modeling results are 

shown for the Lindon monitor location. 
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Figure 1.42: Sensitivity simulation on the 2019 Control Inventory for a 15% NOx 
reduction, 15% NOx increase, and 15% VOC reduction. Modeling results are 

shown for the Logan monitor location. 
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Conclusion 

The PM.fd Implementation Rule states that the identification ofVOC as a "Significant 
contributor" involves showing that a significant reduction in emissions of the precursor 
from sources in the area is projected to provide a significant reduction in PM2.s 
concentrations in the nonattainment area. 72 FR 20586, at 20590. Model sensitivity tests 
demonstrate that a (significant) 15% reduction in VOC emissions resulted in a 
commensurate reduction in nitrate concentrations that ranged from 5 - 12%. One would 
have to conclude that these reductions also meet the level of "significant." 

Based on air quality modeling and other supporting infmmation (see Section 1.4.3), Utah 
is proposing to reverse the presumptive exclusion ofVOC as a PM2.s precursor. The 
attainment demonstration Utah has provided includes a combination ofVOC and NOx 
reductions to control ammonium nitrate, as well as reductions of direct PM2.5 and S02. 
This demonstration includes an evaluation of technically and economically feasible 
control measures to demonstrate expeditious attainment of the PM2.s NAAQS. 

1.4.3 Observational Analysis of NOx- VOC Chemistry 

A detailed analysis and discussion ofVOCs and NOx measurements from the Bountiful 
monitoring site is provided in Appendix B. A discussion of using Formaldehyde and 
NOx measurements as an indicator of a NOx or VOC limited atmospheric regime follows 
below. 

Formaldehyde as an Indicator of Chemistry Sensitivity at Bountiful, Utah 

Satellite retrieval of Formaldehyde (HCHO) and N02 is being increasingly used to 
indicate whether the atmosphere is NOx limited or oxidant limited with respect to ozone 
formation. The indicator is constructed as a simple ratio ofHCHO to N02. HCHO is 
used to represent reactive volatile organic compounds (VOCs) because it is an essential 
component of nearly all atmospheric chemistry reactions. This indicator can be used with 
ground based monitor data and extended to winter-time formation of ammonium nitrate 
because the same chemistry is involved in nitric acid production. 

It is possible that the ratio changes significantly during a day due to photochemistry, 
emissions, and meteorology. Therefore, to be most useful, the ratio should be computed 
using hourly data ofHCHO and N02 and a diurnal profile of the ratio constructed. In 
Utah, DAQ's air monitoring network collects hourly N02 data at multiple locations 
throughout the state. However, HCHO data is collected at only Bountiful for 2004-2010 
and is collected only as a 24 hour average 1 out of every 6 days. As a result, hourly 
variations in HCHO concentrations are unknown and UDAQ was unable to construct a 
diurnal profile of the ratio. 

UDAQ looked at average diurnal profiles of measured N02 and then evaluated the range 
ofHCHO concentrations needed to reach critical indicator thresholds. Using the 24 hour 
average HCHO, assumptions can be made about the likely diurnal range ofHCHO and 
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these assumptions can then be used as a conservative estimate of maximum hourly 
HCHO concentrations. In this way, we can make conservative estimates as to what 
concentrations ofHCHO would be needed to reach critical indicator thresholds. 

Data 

Bountiful HCHO Data 

The historical record of 24-hour average HCHO from Bountiful, UT is shown in Figure 
1.43. HCHO concentrations are highest in the summer and lowest in the winter. 
Numerous excursions ofHCHO above 10 ppb may be related to wildfire VOC emissions 
(especially during significant wildfire summers of 2005 and 2006) rather than locally 
produced VOC. Figure 1.44 shows how 24-hour average HCHO concentrations at 
Bountiful vary with respect to winter month 24-hour average PM25 concentrations. 
Elevated concentrations of PM2.5 during stagnation events are correlated with higher 
concentrations ofHCHO between 3 and 4 ppb. Maximum winter concentrations are 
shown in Figure 1.45. The data shows a very significant decrease in maximum winter 
HCHO concentration during the last 3 years. Maximum concentrations decreased from 
roughly 5 ppb down to 3 ppb. The reason for this decrease is not known, but it is likely 
that the numerous air toxics reduction strategies that have been implemented have 
contributed to this trend. 

All of the HCHO data presented in this document will be based off of the full 7 years of 
available Bountiful data. If the trend of the last 3 years accurately reflects a new state of 
the atmosphere, then HCHO statistics presented in this document will need to be 
decreased significantly. 

Logan HCHO Data 

Utah State University collected a limited 10 day HCHO data set (Table 1.3) from Logan, 
UT during the winters of 2005 and 2007. The data includes averages from 3 time 
intervals during the day so the concentrations are not directly comparable to the Bountiful 
24-hour average data. The time interval data does allow some evaluation of possible 
diurnal variations in HCHO concentration. On some days, the variation of concentrations 
from the 3 daily time intervals was 2 to 3 times the lowest concentration; however, the 
range around the mean value was less than 2 times the mean. 

N02 data 

Average diurnal profiles were constructed for six PM2.5 concentration bins for several 
Utah locations. PM2.5 bins were used to help understand how N02 concentrations vary 
throughout the PM2.5 episodes. Figure 1.46 presents N02 profiles for Hawthorne and 
Figure 1.4 7 presents profiles for Logan. During times when stable meteorological 
conditions are present (assume when PM2.s is between 10 and 20 ug/m3) concentrations 
dip to between 20 ppb at Hawthorne and 12 ppb at Logan during the mid-day hours. N02 

profiles for other locations are also included in the appendix. 
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What is not clear from the available N02 is how N02 concentrations vary in outlying 
Cache County. Are N02 concentrations significantly less in locations not located in 
Logan's urban center? Significantly lower N02 concentrations in outlying locations 
could change the dynamics of the atmosphere's sensitivity to VOC concentrations. 

HCHO: N02 Indicator Ratio 

With N02 profiles constructed, it is possible to "back-out" what concentrations ofHCHO 
would be required to create an oxidant limited regime or a NOx limited regime. The 
indicator ratio ' s transition regime falls between 1 and 2. For a purely oxidant limited 
regime the indicator ratio should be less than 2. For a purely NOx limited regime the 
indicator ratio should be above 2. 

At Hawthorne and Logan, a purely oxidant limited regime would require mid-day HCHO 
concentrations to be above 20 ppb and 12 ppb, respectively. Given that measured winter­
time HCHO concentrations are in the 2 ppb to 5 ppb range, the indicator ratio points to 
the existence of an oxidant limited regime at all hours of the day for both Hawthorne 
(Bountiful) and Logan. 

Adjusted HCHO: N02 Indicator Ratio 

Two uncertainties exist within our N02 concentration measurements and our HCHO 
measurements. First, it has been documented that some NOx box measurements ofN02 

can inadvertently identify nitric acid (HN03) as N02 . As a result, measured N02 

concentrations may be biased high. Second, the HCHO measurements at Bountiful are 
24 hour averages and may not reflect the highest possible hourly concentrations. To 
account for these uncertainties, we have developed an adjusted indicator ratio to provide 
a very conservative new estimate of the atmosphere' s sensitivity. 

For the adjusted indicator ratio we will reduce N02 by an arbitrary 25%. This reduction 
will help account for any overestimation ofN02 due to the misidentification ofHN03. 

The 24-hour average HCHO concentrations will be doubled to provide a very 
conservative estimate of possible hourly concentrations. A 2002-2003 HCHO 
monitoring campaign in the Po Valley of Italy examined diurnal profiles ofHCHO in 
urban locations. The campaign demonstrated that hourly HCHO increased by less than 2 
times above the 24-hour mean. The limited data collected in Logan that shows that 
diurnal hourly concentrations are less than double the 24 hour mean agrees with this more 
extensive study conducted in Italy. 

Figures 1.48 and 1.49 present the adjusted N02 profiles. In the 10 ug/m3 to 20 ug/m3 
PM2.5 bin adjusted N02 concentrations fall to 14 ppb and 9 ppb during mid-day for 
Hawthorne and Logan, respectively. For a purely oxidant limited regime (indicator ratio 
>= 2) HCHO concentrations would need to be 28 ppb at Hawthorne and 18 ppb at Logan. 
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To be in the transition regime, HCHO concentrations would still need to be 14 ppb at 
Hawthorne and 9 ppb at Logan. A doubling of the mean measured Bountiful HCHO 
concentration for the 10 ug/m3 to 20 ug/m3 bin shown in Figure 1.44 would result in a 
possible concentration of 5 ppb which is far less than even the 14 ppb required for the 
transition regime. When doubled, Logan' s measured HCHO concentrations fall far 
below the required 9 ppb for entry into the transition regime. 

Conclusion 

Ambient N02 and HCHO data suggest that the stable atmosphere in Hawthorne and 
Logan is fully within the oxidant sensitive regime. N02 profiles from Utah County and 
Davis County also suggest that high levels ofN02 overwhelm the impact of available 
HCHO. Even with the construction of a very conservative adjusted indicator ratio, both 
Hawthorne and Logan are fully entrenched in the oxidant limited regime. It is possible 
that in the outlying areas around Logan, N02 concentrations could be low enough to 
move closer to the transition regime, but this is unknown at this time. These results 
confirm preliminary CMAQ model results based on the 2008 Emissions Inventory. 
Furthermore, the marked reduction in winter HCHO concentrations observed during the 
last 3 years only pushes the atmosphere further into the oxidant limited regime. 

Bountiful Formaldehyde 

20 
18 

16 ~ 
~ • • Q. 

14 .. 
.:!: • ": 41 •• 12 "C • >. 

10 •• • • .r. 
41 • • . 

"C 8 • .. - • • iii • E • • • 
.,_ 

... 6 .-. ··.~ _: .. f· 0 • ....:: • 
LL. 4 --· . . ... .. _., -~ -~ 

'~~Pot,_~-. .. ~ .. :·-~ ..... • .. ~ '- ::t-~ ~ .. 4•A.•4u. _r.~-.1~ • 2 . .:. .. 
•• .•. ,. --... , •11'5" ..... ·;'~·-rt'll .- ..... 

0 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ $..~~ $..~~ $..·~~ $..~~ $..·~~ $o.~~·sr~'l<: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Figure 1.43: Formaldehyde concentrations at Bountiful, UT. 
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Figure 1.44: Formaldehyde concentrations and 24-hr PM2.5 concentrations at 
Bountiful, UT. 
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Figure 1.45: Maximum and Average Wintertime Formaldehyde concentrations at 
Bountiful, UT. 

Date HCHO (ppb) PM2.5 (ug/m3) 
2/24/2005 9:00 0.02 48.4 

2/24/2005 15:00 1.05 48.4 
2/25/2005 2:01 2.33 45.6 
2/25/2005 9:00 0.77 45.6 

2/25/2005 15:00 2.38 45.6 
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2/26/2005 2:01 
3/1/2005 2:01 
3/1/2005 9:00 

3/1/2005 15:00 
3/2/2005 2:01 
3/2/2005 9:45 

3/2/2005 15:00 
3/15/2005 4:01 
3/15/2005 9:00 

3/15/2005 15:00 
3/16/2005 2:01 
3/16/2005 9:00 

3/16/2005 15:00 
3/6/2007 1 :00 
3/6/2007 7:00 

3/6/2007 14:00 
3/7/2007 1 :00 
3/7/2007 7:00 

3/7/2007 14:00 

2.05 
2.14 
1.33 
1.69 
0.89 
1.05 
1.88 
1.22 
2.04 
0.32 
0.34 
1.40 
0.53 
4.24 
3.37 
2.80 
3.21 
4.18 
2.71 

53.5 
54.6 
54.6 
54.6 
36.7 
36.7 
36.7 

7.8 
7.8 
7.8 
5.8 
5.8 
5.8 

46.4 
46.4 
46.4 
43.4 
43.4 
43.4 

4.1 
4.1 

Table 1.3: Formaldehyde measurements at Logan, UT. Courtesy of Dr. Randy 
Martin (Utah State University). 

3/8/2007 1 :00 1.28 
3/8/2007 7:00 1.29 
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Figure 1.46: Average diurnal profiles for N02 at Hawthorne. The N02 profiles are 
binned for corresponding range of 24-hr PM2.s· 
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Figure 1.47: Average diurnal profiles for N02 at Logan. The N02 profiles are 
binned for corresponding range of 24-hr PM2.s· 
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Figure 1.48: Adjusted average diurnal profiles for N02 at Hawthorne. The N02 
profiles are binned for corresponding range of 24-hr PM2.5• 
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Figure 1.49 Adjusted average diurnal profiles for N02 at Logan. The N02 profiles 
are binned for corresponding range of 24-hr PM2•5• 

Appendix A 

January 11-20, 2007 Modeling Episode 

Time-series are presented at various monitoring locations for the January 11-20, 2007 
modeling episode. Shown will be CMAQ simulated 24-hr PM2.5 with vertical advection 
de-activated and the observed 24-hr PM2.5 concentrations. 
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M' 

Logan 
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February 14-19, 2008 Modeling Episode 

Time-series are presented at various monitoring locations for the February 14-19, 2008 
modeling episode. Shown will be CMAQ simulated 24-hr PM2.5 with vertical advection 
de-activated and the observed 24-hr PM2.s concentrations. 

4.b - 48 



Hawthorne 

70 .-------------------------------------------------------, 
~Vert. Advection Off - Obs. 

60 +-~--------------------~--------------------~------~ 
M" 
~ 50 +-----------------------------------------~F---------~ 
01 
:I 
~ 40 +-----------------------------------------~~---=~----~ 
c-i 
~ 30 +-------------------~~----~~~~~~~~~--------~ 
0.. ... 
.s::. 

I 

'1:1' 
20 

N 

10 

0 

13-Feb 14-Feb 15-Feb 16-Feb 17-Feb 18-Feb 19-Feb 20-Feb 

February 2008 

Ogden 

70 .--------------------------------------------------------, 
~Vert. Advection Off - Obs. 

60 +-~--------------------~--------------------------~ 

0 +-------T-------.-------.-------.-------.------.--------
13-Feb 14-Feb 15-Feb 16-Feb 17-Feb 18-Feb 19-Feb 20-Feb 

February 2008 

4 .b- 49 



Bount iful 

70 

60 
j-+-Vert. Advection Off - Obs. l 

M" 
.€ 50 
Ol 
::1 
;;; 40 
C"i 
~ 30 
~ ... 
-T 20 

""" N 

10 

0 

13-Feb 

.. 
14-Feb 

~ 

/ ~ 

/ 
~ 

15-Feb 16-Feb 17-Feb 

February 2008 

Tooele 

70 

60 
J-+-vert. Advection Off - Obs.l 

M" 
.€ 50 
Ol 
::1 
- 40 
~ 

SE 3o 
~ ... 
.IT 20 

""" N 

10 

0 

13-Feb 

..-----.-
14-Feb 15-Feb 

.... 
~ 

~ 

16-Feb 17-Feb 

February 2008 

/ 
/ 

/ 
"""' • 

18-Feb 19-Feb 20-Feb 

/ 
~ 

-
18-Feb 19-Feb 20-Feb 

4.b - 50 



Brigham City 

70 

60 
J ~Vert. Advection Off - Obs. l 

c:;-
..§ 50 
C) 
:I 
;;;- 40 
C'i 
:::E 30 a.. 
~ 

.tr 20 
~ 

10 

0 

13-Feb 14-Feb 

-~ ....... 
~ 

15-Feb 16-Feb 17-Feb 

February 2008 

Lindon 

~ 

. / 
~ 

18-Feb 19-Feb 20-Feb 

70 ~================~--------------------~ 
~Vert. Advection Off - Obs. 

60 +-~--------------------~---------------------..-----~ 
c:;-
.€ 50 +-----------------------------------------~--------~ 
C) 
:I 
;;;- 40 +-------------------~~--------~~--~~----~~----~ 

C'i 
:::E 30 +-----------------~~~------------~--~----------~ a.. 
~ 

.tr 20 +-----------~~~------------------------------------~ 
'It 
N 

10 +-------~~~----------------------------------------~ 

0 +-------.-------.-------.-------,------,,------.------~ 

13-Feb 14-Feb 15-Feb 16-Feb 17-Feb 18-Feb 19-Feb 20-Feb 

February 2008 

4.b- 51 



Logan 

70 ~~================~----------------------, 
-+- Vert. Advection Off - Obs. 

60 +-~--------------------~-----------------------------4 
M' 
~ 50 +------------------------------------------------------1 
Cl 
:I 
~ 40 +---------------------~~------~~----------~~------~ 

N 
~ 30 +-----------------~L---------------~~~~--~------~ 
ll.. .. 
~ 20 +---------------~~--------------------~~~----------~ 

"" N 
10 +---------~~--~~~----------------------------------~ 

0 +-------~-------,-------,-------.-------.-------.------~ 

13-Feb 14-Feb 15-Feb 16-Feb 17-Feb 18-Feb 19-Feb 20-Feb 

February 2008 

4.b- 52 



Appendix B 

Introduction 

The goal ofthis report is to obtain an initial assessment of the impact of non-methane 
hydrocarbons (NMHC) on the formation of the secondary air pollutants, ozone and PM2.s. 
The report will also attempt to examine trends followed by the NMHC's in review as 
well as other related pollutants. 

The organic compounds play a crucial role in almost every aspect of tropospheric 
chemistry. Their variety, range of concentration and life-times, and their interactions with 
themselves as well as inorganic components of troposphere are what creates the 
extraordinarily complex and non-linear responses in formation of ozone and secondary 
PM2.s· 

Data Conditioning 

Reactive organic species data was obtained from the PAN (Photochemical Assessment 
Network) - NMOC (Non-Methane Organic Carbon) database accessed through AQS. 

A list of 54 volatile organic compounds observed at the Bountiful station between 
January 6, 2007 and December 29, 2011 . The samples were collected on a 1-in-6 day 
schedule established by the EPA which resulted in 316 valid samples. As original data 
was delivered in ppbC (parts per billion of carbon) units, these had to be converted to ppb 
by dividing the reported values by the number of carbon atoms for each species of 
interest. Isopropyl benzene was the only component with above 90% of the values below 
the method detection limit (MDL) and was excluded from the analysis. 

Several of the isomer analytes were also grouped to reflect common formation processes. 
Although the photo-reactivities of these species may differ slightly between each isomer 
it is reasonable to treat them in terms of origination processes. For example, the process 
of formation of 2-methylhexane will also produce a fraction of 3-methylhexane as a 
b d d . T bl 1 h h . d h . >ypro uct, an vice versa. a e s ows t e Isomer groups an t eu components. 

Group: Species: 
Trimethylbenzene 1,2,3-Trimethy1benzene 

1,2,4-Trimethy1benzene 
1,3,5-Trimethy1benzene 

Dimethylbutane 2,2-Dimethy1butane 
2,3-Dimethylbutane 

Dimet.bylpentane 2,3-Di.methy1pentane 
2,4-Dimethylpentane 

2-Butene cis-2-Butene 
trans-2-Butene 

2-Pentene cis-2-Pentene 
trans-2-Pentene 

Dicthylbcnzcnc m-Diethylbenzene 
p-Diethy1benzene 

Ethyltoluene m-Ethylto1uene 
o-Ethylto1uene 
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Xylene m/pXylene 
o-Xylene 

Trimethylpentane 2,2,4 -Trimethylpentane 
2,3,4-Trimethylpantane 

Methylpentane 2-methylpentane 
3-methylpentane 

Methylhexane 2-methylhexane 
3-methylhexane 

Methylheptane 2-Methylheptane 
3-Methylheptane 

The uncertainty values were not provided with the data set and were calculated using and 
were set to 7% of the observed values that were above MDL. 

Results 

Trends 

To determine the general trend ofNMOC individual analyte values (in ppb) were 
combined and yearly means were calculated. 

Figure 1. 

Total NMOC Trend for 2007-2011 
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Figure 1 shows the trend oftotal NMOC concentrations during the five years of the 
study. A slight skewedness (to the right) in the data is evident from the box plot. A 
notable break in the steady upward trend is observed between 2009 and 2010. The nearly 
28% drop between the mean yearly concentrations was also accompanied by a nearly 
40% drop in the 981

h percentile values. This marked drop in observed NMOC 
concentrations is attributed to the influence of economic downturn of 2008 on 
manufacturing and small businesses in the urban part of the Salt Lake Valley. Although 
the 98th percentile values increased between 201 0 and 2011, a slight downward trend in 
the means was observed. 

It is important to consider that the observed trend ofNMOC concentrations was heavily 
influenced by ethane, propane, n-butane, and isobutane which, together, account for 
approximately 55% of the observed NMOC's. 

Individual yearly trends for the observed species presented a pattern of increasing annual 
concentrations for ethyl- and diethylbenzene, trimethylbenzene, xylene, styrene, 
formaldehyde, and n-octane.20 11 yearly concentrations of these compounds varied 
within the range of 7%-16% above their five year averages. Formaldehyde and n-octane 
stood out, recorded at 35% above their five-year means. 

The majority of alkanes displayed a negative overall trend with the 2011 mean 
concentrations ranging 20%-40% below the five-year average. Table 1 shows the 
deviation between the five-year mean and the 2011 values for each compound. 

5yrMean 5yr Mean 
NMOCName (ppb) 2011% diff NMOCName (ppb) 

1-Pentene 0.43 -0.50 Methylcyclohexane 0.22 

2-Butene 0.20 -0.11 Methy lcycl opentane 0.25 

2-Pentene 0.16 -0.45 Methylheptane 0.10 

Acetaldehyde 0.59 0.02 Methylhexane 0.35 

Acetone 0.65 -0.09 Methylpentane 0.82 

Acetylene 0.57 -0.11 n-Butane 3.69 

Benzene 0.07 -0.14 n-Decane 0.08 

Cyclohexane 0.19 -0.21 n-Heptane 0.19 

Cyclopentane 0.13 0.13 n-Hexane 0.50 

Diethvlbenzene 0.10 -0.12 n-Nonane 0.05 

Dimethylbutane 0.23 -0.31 n-Octane 0.01 

Dimethylpentane 0.29 -0.23 n-Pentane 1.46 

Ethane 4.92 -0.28 n-Propy1benzene 0.02 

2011% 
diff 

-0.20 

-0.31 

-0.24 

-0.14 

-0.36 

-0.45 

-0.34 

-0.21 

-0.38 

-0.25 

0.39 

-0.41 

-0.34 
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Ethvlbenzene 0.01 0.11 n-Undecane 0.11 

Ethylene 1.89 -0.07 Propane 8.97 

Formaldehyde 2.77 0.32 Propylene 0.22 

lsobutane 2.82 -0.45 SJJ!Iene 0.01 

Isopentane 3.27 -0.25 Toluene 0.13 

Isoprene 0.20 -0.17 Trimethvlbenzene 0.05 

Ethyltoluene 0.09 -0.41 Trimethylpentane 0.26 

X.J!lene 0.06 

Species highlighted in bold exhibit downward trends in their annual mean values. 
Italicized and underlined species demonstrated upward trend during the study period. 
Species that were not bolded or italicized displayed no distinguishable trends. 

Figure 2 shows the means of the observed species during the study period. Only eight of 
the fifty four monitored species had their mean concentration above 1 ppb. 

Figure 2. 

10 PAN-NMOC Means 2007-2011 
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The figure shows that only eight substances were present during the five-year study 
period with the mean concentration above one part per billion. Propane, ethane, and n­
butane are the three top contributors to the total NMOC concentrations over the course of 
the study, followed by isopentane, isobutane, formaldehyde, and ethylene. 
The seasonal variation of individual NMOC species and groups between 2007 and 2011 
are shown in figure 3. Two general seasonal patterns are observed. The first pattern 
presents the peak concentration during the winter season followed by a sharp drop in the 
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spring and the increased mixing ratios through summer and fall. Most of the species and 
the isomer groups follow the first pattern. 

Species following the second seasonal pattern include formaldehyde, isoprene, and 
acetaldehyde. Their peak mixing ratios are observed during the summer season with little · 
or no variation and muclr lower concentrations during the rest of the year. Isoprene is a 
major and the most abundant biogenic organic substance emitted by the plants. Its 
increased concentrations during the summer are explained by the tendency of plants to 
intensify its emission rates during extreme temperatures, damage, drought, and other 
environmental or anthropogenic stimuli. Formaldehyde and acetaldehyde are common to 
the polluted urban areas as they are the major step in tropospheric photochemical 
degradation of methanol and ethanol. 
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The following figures show monthly variations of major organic species as well as their 
groups. The alkane group follows a general pattern of the highest mixing ratios during 
January and December and a slight peaking in the month of July. It is interesting to note 
that the concentration of n-pentane is fairly constant throughout the year. 
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Alkene group presented a generally similar seasonal variation as the alkanes. Isoprene 
was the exception with its maximum concentrations observed in July and September. 1-
Pentene's increased concentration in October was heavily influenced by the three sample 
days in 2010 during which the concentrations of 1-pentene reached nearly two orders of 
magnitude above the regular range. 
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No outliers were detected among the aromatic and the oxygenated species. Aromatics 
tended to increase during January (12 - 25 ppb) and remained leveled for the rest of the 
year (5 - 10 ppb). Toluene continued along the same trend in addition to the 
concentration increased in July and September. 
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Acetone, and acetaldehyde concentrations were leveled throughout the year with a slight 
surge in July. Both species remained within the range of 0.5-1.0 ppb throughout the year. 
Formaldehyde presented a double-peak series with the apexes in February and July. Its 
lowest mean concentrations were observed in April, October, and December. 
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The analysis ofNOx data collected between 2007 and 2011 reveals that the mean annual 
concentrations ofNOx emissions are steadily decreasing. The oxides of nitrogen observed 
at the Bountiful station declined from the average value of 34.5 ppb in 2007 to 22.2 ppb 
in 2011. See the following figure. 
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Mean monthly mixing ratios ofNOx present a pattern similar to the one ofNMHC' s. 
Maximum NOx concentrations are observed during the late fall and winter months with a 
sharp decline between January and February. NMHCconcentrations generally tend to be 
above those ofNOx, with the ratio varying between 2:1 during the warm months (May 
through September) and 1:1 during the cold months. See figure. 
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The mean concentrations ofNMHC species were multiplied by their respective MIR 
coefficients to estimate their theoretical ozone yields. This reflects the relative 
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contribution ofNMHC species to ozone formation in model simulations for conditions 
that result in the maximum rate of ozone formation. = The MIR weighted VOC 
concentrations are not related to the actual observed ozone values but are useful in 
estimating the relative impacts of each of the NMHC species. The following figure shows 
the MIR adjusted ozone yields of the NMHC's observed at the Bountiful station between 
2007 and 2011. 

MIR Adjusted Ozone Impact of NMHC's, 2007- 2011 
• Winter • Spring Summer • FJII 
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According to the MIR model formaldehyde, ethylene, acetaldehyde, isopentane, and 
isoprene are top five contributors to the ozone formation. Formaldehyde and ethylene 
account for approximately 52.0% of total ozone forming potential during the summer 
months, with acetaldehyde, isopentane, and isoprene accounting for roughly 17.7% in a 
fairly even manner. However, formaldehyde is a product of the oxidation of other VOC 
species, hence, formaldehyde mostly indicates the contribution of other VOC species to 
ozone formation. 
Correlation analysis provided additional insights in the emission patterns of the NMHC's 
around the monitoring site. Some of the NMHC's demonstrated no significant correlation 
between any other monitored species or between themselves. These included 1-pentene, 
2-pentene, diethylbenzene, isoprene, and tri-methylbenzene. Other groups ofNMHC's, 
like methylated and dimethylated alkanes with the carbon chain length between 2 and 7 
carbons display a high degree of internal correlation (above ~>0.75). 

Discussion 

Between 2007 and 2011 the annual concentrations ofNMHC displayed an upward trend 
for 2007, 2008, and 2009 followed by a sharp decline in 2010 and 2011. The A sharp 
difference in mean annual concentrations between 2008 and 2009 is observed mostly 
because of the skewedness of the 2009 data. A prominent decrease between 2009 and 
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2010 values is most likely caused by the decrease in manufacturing activity due to the 
economic downturn of2008. 

Seven of the forty one grouped species displayed an upward trend. These are ethyl- and 
"diethylbenzene, formaldehyde, n-octane, styrene, xylene, and trimethylbenzene. All of 
these species are well identified with the emissions in industrialized urban areas. Ethyl­
and diethylbenzene, styrene, xylene, and trimethylbenzene are commonlyemitted during 
the combustion of fossil fuels. Additionally, xylene and n-octane are used as solvents. 
(Barrefors and Peterson, 1995) 

Formaldehyde stands alone in this group of species as it is the final stage of 
photochemical oxidation of organic species in atmosphere. Because formaldehyde is both 
emitted directly and formed chemically in troposphere it is difficult to locate its 
origination sources aside from what is reported to the state inventory. However, 
investigating the primary sources and the control strategies for ambient formaldehyde 
may be a valuable approach, since its high ozone forming potential and high ambient 
concentrations make it the biggest contributor to the formation of ambient ozone during 
the summer months. 

The list of the following species displayed a downward trend between 2007 and 2011 : 
acetone, ethane, propane, n-butane, isobutane, n-pentane, isopentane, methylpentane, n­
hexane, cyclohexane, methylcyclohexane, n-heptane, n-nonane, n-decane, n­
propylbenzene, trymethylpentane, ethyltoluene. 

Ethane, propane, butane, and pentane constitute the four most abundant NMHC's 
observed at the Bountiful monitoring site between 2007 and 2011 . Even though the ozone 
forming potential of these species is well below of their unsaturated or aromatic 
counterparts, their year-around abundance in the ambient makes them important factors 
in summertime ozone and wintertime PM2.5 formation pathways. 

Ethane is the most abundant alkane in the atmosphere with primary sources of emission 
being exploitation and distribution of natural gas followed by biomass burning. (Rudolph 
1995) It is unlikely that wildfires and controlled burnings account for any significant 
fraction of ethane emissions in Utah. Both wildfires and the controlled burns are 
infrequent and seldom have a prolonged impact on a regional scale during summer times. 
The highest observed concentrations of ethane are recorded during winters and are 
strictly related to the use of natural gas in the Salt Lake Valley. 

Propane emissions are primarily related to petrochemical activity and the distribution of 
natural gas. Mean annual propane mixing ratio decreased sharply in 2010 (down from 
7.88 ppb to 5.03 ppb) and continued to decrease through 2011. Interestingly, propane 
annual mixing ratios are higher than those commonly observed in other large 
metropolitan areas (Houston, TX, London; Jobson et all2004, Derwent et all2000). 
Investigation into the activity of the refineries located in the Salt Lake area and 
consulting with the natural gas distribution companies operating in the valley may reveal 
the reason for such pattern. The rest of the alkanes on the list are generally associated 
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with evaporation of fossil fuels (especially the ones stored in tanks, i.e. diesel, oils, etc.) 
as well as the use of solvents. 

Seasonal variation ofNMHC's is common to those observed in other urban industrialized 
areas. Wintertime concentrations of organics tend to be elevated because of the prolonged 
lifetimes (due to the decreased photochemistry and lower temperatures), stratification of 
the air, generally low horizontal air velocities, and the diminished mixing between the air 
layers. These factors are further amplified by the increased rate of the use of the natural 
gas and the higher emissions from the fossil fuel combustion ('cold starts'). This does not 
mean that the NMHC emission rates during summer are not above those in the winters. 
However, the increased summertime VOC emission rates are counteracted by the 
shortened lifetimes, higher wind velocities, and the lack of tight and persistent inversion 
layers. 

A VOCINOx ratio presented in units ofppbC/ppb is often found useful in developing 
ozone control strategies. When adjusted for ppbC, monthly VOCINOx ratios of total 
organics present a bimodal environment with NOx-limited ozone formation between 
March and September, and the VOC-limited regime dominating October through 
February. However, when the VOC (in ppbC) number is constructed by summing all of 
the monitored NMHC species, the VOC/NOx ratio peaks near during July and September 
and continues well below that value for the rest of the year. 

- ------ ---- --- ---------------- --

Monthly means of VOC/NOx (ppbC/ppb) 
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It is important to note that VOC/NOx ratio is generally used for the determination of the 
limiting factor in ozone formation during warm, summer time, urban conditions. The 
generally accepted ratio of 8:1 is used to characterize the ozone formation during such 
conditions. Considering the results from the Uinta Basin study of2011 /2012 

12 
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(unpublished), during the wintertime this ratio may shift further towards VOCs. 
Additionally, depending on the predominant species in the VOC mix (alkenes, short­
chain, or long chain alkanes, or aromatics) the ratio can further deviate to be as high as 
100:1. 

One of the mechanisms through which VOC/NOx ratio provides a direction for the 
control of ozone formation is by providing the reference to competition between the 
VOCs and N02for the hydroxyl radical.(OH). In VOC limited conditions the OH 
termination reaction with N02 (to form nitric acid) is favored to the propagation reaction 
with the VOCs. During the NOx limited conditions there is insufficient N02 to 
substantially titrate OH radical, which proceeds to formation of peroxy-VOC's which, in 
tum, bolsters the conversion of NO to N02 and the formation of ozone. 

Considering this mechanistic approach, it is feasible to apply the summertime VOCINOx 
terms with respect to the secondary formation ofPM2.5 in wintertime. The OR-radical 
termination reaction with N02 resulting in nitric acid is believed to be the main source of 
the nitrate in the ammonium nitrate portion ofPM2.5. The ammonium nitrate fraction of 
PM2.5 tends to vary between 50-75% during the winter inversion pollution episodes in 
Utah. Controlling the formation of ammonium nitrate is likely to be the most efficient 
way of limiting the secondary PM2.5 formation during the winter pollution events. 
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1.0 THE SMOKE EMISSIONS MODEL 

The emissions model used is the Sparse Matrix Operator Kernel Emissions Modeling System 
(SMOKE v2.6). The emissions processing model takes the annual, county-wide emissions 
inventory prepared by DAQ and reformulates it for use in the air quality model. There are three 
aspects to this reformulation of the inventory which, in the end, produces a refmed version ofthe 
inventory. 

1) Temporal processing: Convert emissions from annual to daily and hourly values. 
2) Spatial processing: Convert emissions from a county-wide average to emissions in a 

4 square kilometer grid cell. 
3) Speciation: Break PM2.5 and VOC emissions into their component subspecies. 

The emissions processing for air quality modeling is done with sets of activity profiles and 
associated cross reference files. These are created for point or large industrial source emissions, 
area sources which are small but spread out over large areas such as dry cleaning establishments 
and mobile sources such as automobile and truck traffic. The existing inventories of primary 
PM2.5 and PM2.5 precursors are modified to reflect typical winter conditions, augmented with 
an ammonia emission inventory, and reviewed thoroughly for accuracy and completeness. The 
2008 annual inventory has been used to create the future year projection inventories. 

The emissions from large industrial sources are placed in the location of the source itself. For 
area and mobile source emissions spatial surrogates are created. For example, the emissions 
from wood stoves for home heating are placed in the model using population density as the 
surrogate. Using this approach no wood stove emissions for home heating will be put into the 
model in areas of the county that are unpopulated. Emissions from automobiles are distributed 
using traffic estimates provided by the Metropolitan Planning Organizations. 

Splitting the PM2.5 and VOC emissions into subspecies is done to allow the air quality model to 
process the chemical reactions in the atmosphere. Since the reaction of these subspecies in the 
air accounts for a significant part of the total PM2.5 concentrations along the Wasatch Front it is 
important to account for them. A set of chemical profiles and cross reference files is created 
from the EPA ' 'Speciate 4.3" database is component of the SMOKE emissions model and is used 
for this processing. Once the emissions are speciated, the individual species serve as input to the 
air quality model. 

Once cross reference tables are created to defme the relationships between the annual emissions 
inventory and the temporal, spatial, and chemical aspects of the data the SMOKE emissions 
model is run. Temporal and speciation profiles have been updated as new information has 
become available over the last five years. 

The majority of these changes are not time dependent, such as a diurnal profile or rush-hour 
traffic patterns, so the adjusted profiles are still current for the later-year inventories. Spatial 
profiles were updated to reflect changes in population and economic activity distributions as new 
socio-economic data was received. 

09/20/ 12 
4-C -1 



1.1 Pre-model Inventory Adjustments 

There were two adjustments made to the area source inventory and one to the mobile source 
inventory before being processed by the SMOKE model. These adjustments fall into two 
categories: 1) elimination of certain area source categories that are not relevant during the winter, 
and 2) a modification to the credit taken for wood smoke emissions when a "red bum" or 
"yellow bum" day is called in the nonattainment areas. 

1.1.1 Seasonal Adjustment 
The winter-time adjustment made to the area source inventory was the removal often categories 
of emissions that do not apply during the winter months. These are listed below and were 
removed from the base year episodes and the future year projections: 

• nonroad, mise nonroad engines, "non-winter" 
• non-agricultural, unpaved roads, dust 
• agricultural, unpaved roads, dust 
• construction, roads, dust 
• asphalt paving, cutback 
• biogenics 
• agricultural land preparations 
• agricultural harvesting 
• agricultural burning 
• fires, forest, all 

1.1.2 Wood Smoke Emissions 

For Cache County, an inventory reduction credit is given on the basis of an in-place voluntary 
program regarding residential wood burning. This credit is used to estimate the portion of the 
affected area source inventory. For the base year modeling, emissions from residential wood 
burning were reduced by 60% on the days when counties called for "red bum" conditions. They 
were also reduced by 40% if "yellow bum" conditions applied. Current regulations on 
residential wood burning are established for the following counties: Salt Lake, Utah, Weber and 
Davis. For these four counties, residential wood burning was reduced by 80% ("red bum") and 
60% ("yellow bum"). While counties are generally flagged independently of each other, Davis 
County is flagged according to forecasted conditions in Salt Lake County. 

To determine whether a day should be flagged, observed daily average PM2.5 was used rather 
than forecasted estimates (as is actually done). Although there was fair agreement between the 
two strategies, this choice was made to better facilitate comparisons in air-quality modeling with 
respects to possible wood-smoke mitigation strategies. 
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1.2 Temporal Processing 

The goal of temporal processing is to provide more detail about the emissions inventory during 
the actual episode being modeled. For example, beginning with annual average data one first 
decides how the activity is distributed over the year. A larger proportion of emissions from 
home heating fuels will occur during the winter months as opposed to summer. Next would be 
the distribution throughout the month. For automobile emissions one might assume that there is 
a difference between the amount of daily driving done on the weekends and that done during the 
work week. Since both of the episodes run longer than one week the amount of mobile source 
emissions on the weekend and non-weekend days is adjusted accordingly. The final level of 
temporal refinement seeks to distribute the emissions throughout the day. If a particular 
industrial process operates seven days a week but only at night, those emissions will be put into 
the model only during those hours of operation. 

Temporal profiles for on-road mobile sources are developed based on vehicle-miles-of-travel 
(VMT) data obtained from UDAQ. Temporal profiles are developed for urban and rural 
interstates for weekdays and weekends based on hourly VMT data. Figure 1 shows the VMT 
data used to develop temporal profiles to distribute on-road mobile source emissions for 
weekdays and weekends starting at midnight, MST. 
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Figure 1. Temporal VMT distributions for weekday and weekend on-road mobile source emissions. 

Development of area source temporal profiles began with investigating the EPA-recommended 
diurnal and weekly profiles assigned by SCC and the monthly profiles contained in the SMOKE 
emission inventory system. The EPA-assigned profiles are adjusted to reflect actual conditions 
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of different source categories within the Utah modeling domain. Several new diurnal profiles are 
created for specific source categories, the temporal profiles for which were not represented in the 
CARB temporal profile library. 

Temporal profiles were developed for 56 individual point sources within the modeling domain 
that emitted over 100 tons of total PM2.5, SOx, NOx and VOC in calendar year 2008. All 
recommended temporal profiles are based on information supplied by affected companies. 

1.3 Spatial processing 

Before SMOKE, the emissions processing model, can be run to create input for the air quality 
model several types of data sets must be created using a geographic information system (GIS). 
This pre-processing allows the emissions to be distributed spatially to individual grid cells 
throughout the modeling domain. 

The SMOKE emissions model is run at a 4x4 kilometer resolution and the modeling domain 
covers portions of 17 counties in northern Utah. The function of the emissions model in 
developing the air quality inputs is to allocate a generalized, county-wide annual emissions 
inventory into a much more detailed set of emissions. If day-specific infmmation is available 
this can also be incorporated into the model. The inventory is processed through the emissions 
model to allocate the emissions to three different dimensions: spatial, temporal, and chemical 
speciation. This section describes the development of the files necessary for the spatial 
allocation of the emissions inventory. These files are created primarily with Arc GIS software 
creating modeling files in three different categories: land use, population density, and vehicle 
miles traveled, which is used as surrogates for the spatial distribution of certain emissions. 

1.4 Population Density 

Population density at a resolution of four kilometers for the 2008 base year is developed using 
three separate data sets. For the four Wasatch Front counties, which contain the urbanized area 
of the domain, population by traffic analysis zone is provided by the two metropolitan planning 
organizations (MPO). The Wasatch Front Regional Council (WFRC) provided data for Weber, 
Davis, and Salt Lake counties. The Mountainlands Association of Governments (MAG) 
provided data for Utah County. The remaining, outlying, counties in the domain used population 
estimates provided by the Governor's Office of Planning and Budget (GOPB). 

Population by traffic analysis zone is very high-resolution data especially in densely populated 
areas. This data is converted to population density using GIS gridding techniques. The data is 
first converted to densities at 25-meter resolution to capture the fine scale boundaries of the 
traffic analysis zones. It is then aggregated to a four-kilometer resolution to create the 
population surrogates. 

For the outlying counties population is developed from estimates of population within corporate 
boundaries and the remaining population in the unincorporated areas of the county 
(http://www.governor.state.ut.us/dea/Profiles/Data/data.html). Using corporate boundaries in the 
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GIS, town populations are placed within those boundaries. Remaining population is assumed to 
be spread evenly across the rest of the area of the county. Gridded population in the outlying 
counties is then created in the same manner as that done for the four Wasatch Front counties. 
Finally, all three data sets are combined into one gridded population data set for the entire 
modeling domain. 

1.5 Mobile Sources 

Mobile source emissions data is distributed to the modeling grid using a combination of link­
based data and county totals. The data based on county-wide VMT is distributed using 
population density as a surrogate. As with the population data, the VMT distribution is based on 
several different data sources. The MPO's provided link based data for VMT on arterial roads 
and freeways for the four Wasatch counties. UDOT provided link based VMT for state roads 
and interstates in the outlying counties as well as estimates of VMT driven on local roads. 

Because link based VMT does not exist for VMT on local roadways the distribution of local 
VMT is created by the use of population surrogates. This is done for all counties in the domain. 

1.6 Final Emissions Surrogates 

The final output from the all of the GIS processing is an ASCII file that has the percent of each 
surrogate in the grid cells within each county. The extraction and recombining of the various 
GIS coverage into the final data set is done mostly through programming code in the Arc GIS 
programming language, AML. 

Extensive quality control is done throughout all phases of the surrogate creation to insure that 
correct percentages of each category are maintained in the individual grid cells. Below is the 
complete list of surrogates for mobile and area sources that is used SMOKE for all of the 
episodes used in this modeling analysis. 

50 
55 
60 
61 
62 
63 
71 
74 
80 
81 
20 
40 
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1.6.1 Surrogate Descriptions 

Population 
Urban 
Area 
Forest 
Agriculture 
Water 
Airports 
Railroads 
POTW 
Landfills 
Interstate Highways 
Arterial Roads 
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Rural arterial roads are a separate surrogate because of the way VMT is reported by UDOT for 
the outlying counties. The emissions are distributed using a road network, and additional VMT 
is reported in the towns and outlying parts of the county for this surrogate. 

1. 7 Speciation 

Speciation profiles from the U.S. Environmental Protection Agency's (EPA) SPECIATE4.3 
library, the California Air Resources Board (CARB) speciation profile library, and road dust 
speciation profiles from a report prepared for the Colorado Department of Transportation 
(Cowherd, 1998) are compiled to develop a library of VOC and PM2.5 profiles for use in 
emissions processing. The raw VOC and PM2.5 profiles contain many different chemical 
species and these are all provided as the default speciation database within SMOKE. 

The EPA default speciation profiles assigned to each area source category were reviewed to 
determine if the assignment is representative of emissions in Utah. In several cases, the EPA 
default speciation profile assignments are changed to better represent emissions processes and/or 
fuel types for Utah. 

1.8 Non-Road Sources 

Non-road mobile sources are comprised of three main source categories: miscellaneous non-road 
engines, locomotives and aircraft. Miscellaneous non- road engine emissions were computed by 
using the EPA NONROAD Model, version 2008.1 .0. Locomotive emissions were estimated by 
applying EPA emission factors to the total amount of fuel used by locomotives. Aircrafts 
emissions were estimated by applying aircraft specific activity data and Emissions Dispersion 
Modeling System (EDMS), version 5.1.2. 

1.9 Idaho and Wyoming Inventory 

Since the Cache Valley extends into Idaho, Utah is providing the air quality modeling to the state 
of Idaho in support of their SIP for the nonattainment area that extends into Franklin County, 
Idaho. To provide this analysis UDAQ extended the domain northward a significant distance 
north of Franklin County to avoid model edge-effects in the air quality model results. 

Idaho Department of Environmental Quality (IDEQ) staff provided the emission inventory 
inputs. Area and mobile source emissions are distributed by population density. Point source 
emissions are located in the appropriate cells by location. 

Parts of three counties in southwest Wyoming are also iii the modeling domain simply because 
the domain is rectangular and extends to eastward and northward limits that encompass part of 
the state. Regional transport of emissions during winter time inversions is insignificant. Since 
Wyoming is far-removed from the problem valleys in the Utah and Idaho the emissions 
inventory is for Wyoming is based on the 2005 NEI data and is distributed throughout the 
portions of the counties in the domain using population surrogates 
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1.9.1 Wyoming 

Wyoming emissions were downloaded from the WRAP EDMS data base. The version of the 
inventory used is version 11 , 2005 preliminary. Emission inputs and SMOKE output reports 
were sent to Wyoming DEQ on January 13, 2010 for review. There is one point source in the 
UDAQ modeling domain in Wyoming. All other emissions are distributed throughout the 
Wyoming part of the domain using population density as a spatial surrogate. Figure 2 shows the 
population spatial surrogate used in the model. Portions of the entire county emissions inventory 
were used depending on the proportion of the total county population is covered by the modeling 
domain. These values were derived using a GIS to convert population by census-block-group 
into a value of population density for each grid cell in the domain. 

Figure 2. Portion of Wyoming in UDAQ modeling domain. Shows population density and nonpoint 
distribution of emissions. 

1.9.2 Idaho 

A 2008 emissions inventory for the Idaho counties in the modeling domain is provided by IDEQ 
(Idaho Department of Environmental Quality). Emissions are distributed in the domain with the 
same methods used for Wyoming. Figure 3 shows the population spatial surrogate used in the 
model. For future-year projections, the inventory is generally held "flat", assuming no growth. 
However, Idaho mobile on-road is modeled for 2014 and 2019 and livestock inventories for 
Franklin, Idaho are projected to 2014 and 2019 by IDEQ. 
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Figure 3. Portion ofldaho in UDAQ modeling domain. Shows population density and nonpoint 
distribution of emissions. 

1.10 Concluding Remarks 

UDAQ is confident in our emissions modeling. Several strategies have been implemented for 
quality control purposes and we have successfully run SMOKE on dozens of occasions. Such 
emissions model runs have included inventory projections, control strategy analyses and 
photochemical model sensitivity testing. Getting the emission modeling correct is important 
since it provides the basis for our air-quality modeling. This is further explained in the 
photochemical modeling section. 
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MATS Technical Support Documentation 

I. What is MATS? 

MATS (Modeled Attainment Testing Software) is a software utility developed by the 
EPA. The version of MATS that we refer to in this document is 2.3.1 , the most up-to­
date version at this time. Using ambient monitor data and air-quality model (CMAQ) 
output, MATS determines a future-year design value (FDV) that is evaluated against the 
ambient air quality standard (AAQS) for daily average PM2.s· The EPA sets the current 
AAQS to 35 1Jg/m3

. 

It should be noted that MATS incorporates the methodology discussed in EPA 
guidance 1 for daily PM2.5 attainment testing. MATS includes the ability to use the 
SANDWICH technique to post-process monitor observations from the Speciation 
Trends Network (STN). The purpose of SANDWICH is to artificially adjust observational 
speciation data as to be similar to a theoretical Federal Reference Method (FRM) 
monitor filter placed at the same location. This adjustment is attractive because the 
AAQS is based on the FRM. 

Using SANDWICH involves calculating the amount of nitrate (N03 ) that would 
theoretically not have volatized on an FRM filter prior to laboratory analyses. This 
adjusted nitrate value is referred to in the MATS documentation as "retained" nitrate. 
Retained nitrate estimations are a function of hourly relative humidity and ambient 
temperature observations. MATS does not have the ability to calculate retained nitrate. 
Instead, UDAQ performs th is calculation using AQS observations and equations 
explained in Chang et al, 20002. MATS makes use of these retained N03 estimates to 
derive the amount of organic carbon (by mass balance) as well as the portion of PM2.5 

consisting of particle bound water. 

Then, MATS spatially interpolates the speciation profiles found at our three STN 
monitors to the eleven FRM monitors in our modeling domain. These profiles are then 
used to determine future-year design values at each monitor. 

MATS requires four data-sets: "official" PM2.s concentrations, "unofficial" PM2.s 
concentrations, base-year (baseline) episodic model data and future-year episodic 
model data. PM2.s concentrations span the five years from 2006 to 2010. To determine 
a baseline design value (BDV) at each monitor, MATS will perform a moving average 
(using a three-year window) over the five years giving weighted emphasis to the year, 
2008. This choice reflects our baseline inventory year of 2008. 

1 http://www.epa.gov/ttn/scram/guidance sip.htm 

2 http://www.usc.edu/dept/civil eng/aerosol/papers/AE34(1 )85-98.pdf 
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Computing future-year design values requires the construction of relative response 
factors (RRF's) from our air-quality model output. For each modeled day, we take the 
largest modeled PM2.5 value over the nine 4km grid-cells centered over the monitor 
location. The maximum is taken, as opposed to the average cell-value, to avoid the 
spurious influence of high mountain terrain. We note that our air-quality modeling uses 
modeled meteorology for the period, December 13, 2009 to January 20, 2010. This 
period is notable for containing several days of daily PM2.5 AAQS exceedances. 

Relative response factors are a function of the largest 35%, in terms of PM2.5 
concentration, of baseline modeled episode days as well as future-year (2014 or 2019) 
modeled episode days. For each of seven PM2.5 species, an RRF is formulated by 
dividing the species average for the highest future-year days over the corresponding 
average for base-year days. These seven species are: sulfate (S04), N03, organic 
carbon (OC), elemental carbon (EC), crustal material, ammonium (NH4 ) and particle 
bound water (PBW). 

Then, species-specific RRF's are multiplied by their corresponding component baseline 
design values to produce seven FDV's. Finally, FDV's are summed to form a daily PM2.5 
FDV that can be compared directly to the AAQS. Future-year design values are 
calculated for each FRM and STN monitor location. 

II. MATS Parameterization 

The online documentation3 gives the best overview for using MATS. However, this 
section is intended to illuminate the specif ic MATS options that we use in our analysis. 

Data Input 

For input, we supply daily STN and FRM monitor data as well as daily model data in a 
MATS-specific comma-delimited text (CSV) format. For species fractions calculations, 
we supply STN monitor data for 2008, only. For FRM sites, we provide five years of 
data (2006- 201 0). 

Species Fractions Calculations Options 

If the EPA has flagged specific days for quality-control concerns, these days are 
removed from the analysis. We require at least eleven days of valid data per quarter for 
all monitors (STN and FRM) in our modeling domain. At a minimum, we require one 
valid quarter for STN monitors and all four quarters must be valid for each FRM site. 
Finally, we require at least one valid year for all monitors. 

For all monitors, only the largest 10% of daily monitor data - in terms of observed PM2.5 
concentration- are used to create speciation profiles. We use DON (degree-of-

3 http://www.epa.gov/scram001/modelingapps mats.htm 
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neutralization for sulfate) values and use default settings for interpolation options, 
assumed blank mass concentration and organic carbon mass balance calculations. 

PM2.s Calculation Options 

For our five-year data-set of FRM data, we require at least one valid design value 
period. For future NH4 calculations, we use baseline DON values. Spatial interpolation 
options, "blank mass" amount and boundaries used OC mass estimation are left set at 
MATS default values (please see MATS documentation). 

Model Data Options 

As previously mentioned, we select the maximum modeled concentration for baseline 
and future years, a 3 x 3 gridded window around each monitor in order to account for 
possible temporal variability in our air-quality modeling. To construct RRF's , we 
consider the highest 35% percent of such values over the entire episode. This 
percentage is selected to best capture the unique PM2.s speciation seen during Utah's 
winter-time high concentration days. 

Ill. MATS Results 

Using MATS, we derive a baseline design value and four forecasted results (FDV's) for 
each FRM monitor. For each of two years, 2014 and 2019, we model a forecasted 
projected baseline ("Business-As-Usual"), using population and economic growth 
factors, and a "Control Basket" that considers a multitude of strategies for controlling 
future pollution. For each of the three Utah non-attainment areas (NAA's), the 
corresponding three tables display these results using the parameterization discussed 
in the previous section. 
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2008 2014 2019 

Observed 
Business- Control Business- Control 
As-Usual Basket As-Usual Basket 

Brigham 
31.1 28.3 26.7 27 24.3 City 

Bountiful 36.9 34 33.3 30.8 28.5 
Magma 30.8 29.3 29 28.4 24.7 

Hawthorne 45.9 43.9 42.6 40.5 35.9 
Rose Park 39.1 37.6 36.8 36.4 31.5 

Ogden 38.1 35.9 34.3 36.7 32 
Harrisville 35.8 33.7 31.8 32.2 28.4 

Tooele 
22 20.7 20.6 20 19.1 City 

j 

Table 1: 24-hr PM2.5 Design Values m J.tg/m for the Salt Lake City-Ogden-Clearfield NAA. 

2008 2014 2019 

Observed 
Business- Control Business- Control 
As-Usual Basket As-Usual Basket 

Logan 39.5 36.8 33.9 35.3 29.9 
Table 2. 24-hr PM2.5 Design Values m J.tg/m for the Logan NAA. 

2008 20rn 2019 

Observed 
Business- Control Business- Control 
As-Usual Basket As-Usual Basket 

North 
38 37.8 35.9 37.2 32.8 

Provo 

Lindon 44.8 45.5 44 43.8 39.5 

Spanish 
38.3 37.9 34.3 36.7 32 

Fork 
. J Table 3. 24-hr PM2.s Design Values m J.tg/m for the Provo-Orem NAA. 
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Appendix 

List of MATS input files used in our analysis available on supplementary technical 
support documentation compact-disc: 

• after_98perc.csv; Observed "Official" FRM monitor data. 
• CMAQ_2008_Base.csv; Baseline model data. 
• CMAQ_2014_Base.csv; Forecasted baseline model data for 2014. 
• CMAQ_2014_Basket.csv; Contr9l basket model data for 2014. 
• CMAQ_2019_Base.csv; Forecasted baseline model data for 2019. 
• CMAQ_2019_Basket.csv; Control basket model data for 2019. 
• Unofficiai_PM.csv; Observed "Unofficial" FRM monitor data. 
• UT_DAQ_Spec-f-Frac-0610.csv; Observed STN monitor data. 

4.d - 5 





Meteorological Modeling 

 





PM2•5 State Implementation Plan 

Meteorological Modeling 

Prepared by: 

Utah Division of Air Quality 
195 North 1950 West 

Salt Lake City, Utah84116 

18 September 2012 



1.0 Meteorological Modeling 

The Weather Research and Forecasting (WRF), Advanced Research WRF (WRF-ARW) 
model version 3.2 was used in the PM2.5 State Implementation Plan for the Salt Lake 
City-Ogden-Clearfield, Provo-Orem, and Logan Non-Attainment Areas. WRF contains 

· separate modules to compute different physical processes such as surface energy budgets 
and soil interactions, turbulence, cloud microphysics, and atmospheric radiation. Within 
WRF the user has many options for selecting the different schemes for each type of 
physical process. There is also a WRF Preprocessing System (WPS) that generates the 
initial and boundary conditions used by WRF, based on topographic datasets, land use 
information, and larger-scale atmospheric and oceanic models. 

This meteorological modeling component of the Technical Support Document will be 
given in three sections. First, a model configuration section will detail how WRF was 
configured to run the PM2.5 episode simulations. This section will include information 
on the modeling domain, model resolution, initial and boundary conditions, physical 
process schemes, and model nudging techniques. Second, a section will be dedicated to 
WRF model performance. Third, a section will be dedicated to additional work UDAQ 
performed in support of the meteorological modeling. 

1.1.0 WRF Model Configuration 

Typically, Utah's exceedances of the PM2.5 NAAQS are episodic and occur in the 
wintertime. The meteorological situation that leads to elevated wintertime PM2.5 begins 
with synoptic scale high pressure over the Intermountain Region of the U.S. Under this 
high pressure, stable cold air boundary layers with weak winds develop in the valley 
basins of the complex terrain trapping precursors (e.g., NOx) and particulates (e.g., 
PM2.5). These wintertime stable boundary layers are very challenging to simulate using 
mesoscale meteorological models. This section will detail UDAQ's configuration of 
WRF to simulate wintertime stable boundary layer episodes. 

1.1.1 Modeling Domain and Resolution 

The modeling grid, which was originally set up with the coordination ofNCAR and the 
Anny Dugway Proving Ground Division of Meteorology, uses a Lambert Conformal 
projection with a pole of projection of 40 degrees North, -97 degrees East and standard 
parallels of 33 and 45 degrees (Table 1.1 ). 

The WRF simulations used three one-way nested horizontal with horizontal grid spacing 
of36 km, 12 km, and 4 km, respectively (Table 1.2). Domain I covers all ofthe Western 
U.S. (Figure 1.1). Domain 2 is made up of much of the Intermountain West centered over 
Utah (Figure 1.2). Domain 3 encompasses the Wasatch Front ofNorthern Utah along 
with the Cache Valley that extends into Southern Idaho (Figure 1.3). 

The vertical resolution is an important component in modeling wintertime cold pools. 
Table 1.3 gives the vertical domain in both sigma and height coordinates. This vertical 
resolution was chosen as it matched the NCAR's resolution for the domain they use for 



simulations over northern Utah. Prior to having in-house capability to run WRF, UDAQ 
collaborated with NCAR to provide WRF and MM5 meteorological data to support 
UDAQ's wintertime photochemical modeling efforts. So when UDAQ developed in­
house WRF resources, it was decided to match the horizontal and vertical domain of 
NCAR. 

There are 10 layers below 600 meters and 13 layers below 900 meters, which typically 
forms the top of the wintertime stable boundary layer. It is thought that increasing the 
vertical resolution near the surface will help the model resolve the vertical temperature 
structure within the boundary layer and improve wind speeds and direction. UDAQ did 
an exhaustive amount of sensitivity testing to analyze the effects increasing vertical 
resolution near the surface. There was little benefit to the WRF performance of surface 
temperatures, winds, and the vertical temperature profile near the surface when vertical 
resolution was increased in varying degrees. Also, the higher vertical resolution did not 
improve CMAQ photochemical modeling performance. In fact, CMAQ performance 
often degraded with increased vertical resolution. In the end, it was decided to use the 
vertical resolution presented in Table 1.3, which is the original resolution set up by 
NCAR. 

Figure 1.1: The 36 km WRF Domain. Colors show topographic height in meters. 



Figure 1.2: The 12 km WRF Domain. Colors show topographic height in meters. 



Figure 1.3: The 4 km WRF Domain. Colors show topographic height in meters. 



Projection Lambert conformal 

Reference latitude, longitude 4500, -115.49 

True latitudes 3000,6000 

Standard longitude -115.490 

Initial and Boundary conditions NAM 218 Re-analysis 

0 0 
Table 101: Gnd defimtwns set up m the WRF Preprocessor System (WPS) 

Domain 1 Domain 2 Domain3 

Grid Size (x by y) 
82 X 70 82 X 82 82 X 100 

Horizontal 
Resolution (km) 36 12 4 

Model Time Step 
(seconds) 90 30 10 

Topographic Dataset 
USGS USGS USGS 
lOrn 5m 2m 

Re-Initalization 
Segments 505 days 505 days 505 days 

Table 102: WRF model grid configurations, time steps, and topographic information for 
all three modeling domains 



'~ . Hetght 
Model Layer Sigma (meters) 

34 0.000 14,662 

33 0.050 12,822 

32 0.100 11 ,356 

31 0.150 10,127 

30 0.200 9,066 

29 0.250 8,127 

28 0.300 7,284 

27 0.350 6,517 

26 0.400 5,812 

25 0.450 5,160 

24 0.500 4,553 

23 0.550 3,948 

22 0.600 3,448 

21 0.650 2,942 

20 0.700 2,462 

19 0.740 2,095 

18 0.770 1,828 

17 0.800 1,569 

16 0.820 1,400 

15 0.840 1,235 

14 0.860 1,071 

13 0.880 911 

12 0.900 753 

11 0.910 675 

10 0.920 598 

9 0.930 521 

8 0.940 445 

7 0.950 369 

6 0.960 294 

5 0.970 220 

4 0.980 146 

3 0.985 109 

2 0.990 73 

1 0.995 36 

1.000 0 
Table 1.3: Vertical layer structure used in WRF 



1.1.2 Topographic Inputs and Land Use Data 

Topographic information was developed using the standard WRF databases (Table 1.2). 
Domain-1 was based on 10 min. global data, Domain-2 on 5 min. global data, and 
Domain-3 on 2 min. global data. 

Vegetation type and land use information was developed using the USGS 24-category dataset 
that is available in the WRF Preprocessor System. 

1.1.3 Initial and Boundary Conditions 

The initial and Domain-1 lateral boundary conditions were obtained from the 12 km 
North American Model (NAM) archives from the NOAA National Operational Model 
Archive and Distribution System (NOMADS) website maintained by the National 
Climate Data Center. 

1.1.4 FDDA Data Assimilation 

WRF was run using Four Dimensional Data Assimilation (FDDA), applying a 
combination of analysis nudging, surface analysis nudging, and observational ('obs') 
nudging. The details of the type of nudging used on each domain and the strength of the 
nudging is shown in Table 1.4. 

The OBSGRID module in WRF was used to produce gridded objective analyses that 
were used for nudging. The output files of OBSGRID can be used for 3D and surface 
analysis nudging and 'obs' nudging within WRF. OBSGRID takes as input raw WMO 
observations (both surface and upper air). It also uses the output from WPS, which 
consists of large-scale gridded NAM data horizontally interpolated to the model grid to 
be used in WRF. 

For UDAQ' s 4 km Domain-3, the only upper air observation available for nudging was 
the radiosonde launched from the Salt Lake International Airport (KSLC). The surface 
stations used for nudging in Domain-3 were gathered using NOAA's Meteorological 
Assimilation Data Ingest System (MAD IS). 

Analysis nudging is applied to Domain-1 and Domain-2, while 'obs ' nudging is applied 
to the 4-km Domain-3. The ' obs' nudging of temperature and moisture are applied in the 
boundary layer; however the 'obs' nudging of wind is not. This is because we apply 
surface analysis nudging to wind in Domain- I. 



The technique of using the surface analysis nudging was designed to help replicate the 
light near-surface wind speeds that are observed during cold pools, which WRF struggles 
to reproduce. The strategy was to modify the surface analysis grid file and reduce the 10 
m wind speed to 25% of its original value. This was done for all gridpoints where the 
elevation was less than 1550 m, in order to take care of the all the valleys in the domain. 
For the level from 1550 m to about 2500 m, wind speed was reduced progressively less 
so that at 2500 m the original wind is used. The rational was to eliminate any distinct 
boundaries in the wind field to avoid discontinuities in the solution. 

a e u tgmg tee T bl 1 4 N d . d. WRF tques use m 
Domain 1 Domain2 

Analysis Is it used? Yes Yes 
Nudging 

Strength (G) of 0.0003 0.0003 
Nudging (s-1) 

Used in boundary Yes Yes 
layer 

Surface Is it used? Yes Yes 
Analysis 
Nudging Strength (G) of 0.0003 0.0003 

Nudging (s-1) 
Used in boundary Yes Yes 

layer 
Observational Is it used? No No 

Nudging 

Strength (G) of - -
Nudging (s-1) 

Used in boundary - -

layer 
*Surface Analysts Nudgmg was used for JUSt wmd m Domam 3. 
+Observational Nudging was used for just temperature in Domain 3. 

1.1.5 WRF Physics Options 

Domain 3 

No 

0.0003 

-

Yes* 

0.0004 

Yes 

Yes+ 

0.0004 

Yes 

The WRF physics options that were used are given in Table 1.5. The selection of 
planetary boundary layer (PBL) is of importance for Utah wintertime modeling. The 
ACM2 (Pleim-Xiu) PBL scheme was ultimately chosen for WRF. It was chosen because 
it keeps consistency in the PBL schemes used in MCIP and also uses new and improved 
stable boundary layer code (module_bl_acm.F.SBL2010.v3). This was developed by 
EPA ORD and provided to UDAQ during February 2010. Other PBL schemes were 



tested by UDAQ, but none provided results that were improved enough to make a change 
from the ACM2 scheme. Since ACM2 PBL was used, the Pleim-Xiu surface layer 
scheme and Pleim-Xiu Land Surface Model were also chosen. 

Table 1.5: Physics Options used in WRF 

Physics Option Option Selected 

Microphysics Lin et al. scheme 

Longwave Radiation rrtm scheme 

Shortwave Radiation Dudhia scheme 

Land Surface Model (LSM) Pleim-Xiu scheme 

Planetary Boundary Layer (PBL) ACM2 (Pleim) scheme 

Surface Layer Pleim-Xiu scheme 

• 
Cumulus parameterization 

Kain-Fritsch scheme 

1.2.0 WRF Performance Evaluation for 2009-2010 Episode 

This section describes the model performance evaluation (MPE) of the WRF 
meteorological model. The MPE will focus primarily on the meteorological properties 
that are important to Utah's wintertime PM2.5 episodes. These include WRF results for 
snow depth, surface temperature, wind speed and direction, and the vertical temperature 
structure in the planetary boundary layer. 



1.2.1 Performance Evaluation Observational Dataset 

UDAQ's Air Monitoring Center maintains several air monitoring sites throughout the 
Salt Lake City-Ogden-Clearfield, Provo-Orem, and Logan Non-Attainment Areas (Figure 
3.4). These monitoring sites will provide datasets that will be used to evaluate the 
performance ofWRF. The performance evaluation will focus on the Hawthorne and 
Ogden monitor for the Salt Lake City-Ogden-Clearfield NAA, the Lindon monitor for the 
Provo-Orem NAA, and the Logan monitor for the Logan NAA. Performance for the 
remaining sites will be shown in Appendix A. 
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Figure 1.4: UDAQ monitoring network. 



1.2.2 Snow Depth and Snow Cover 

Snow depth and cover is believed to be important in the development and strength of the 
temperature inversions during wintertime in Utah basins. Likewise, snow depth is 
thought to play a significant role in the formation of secondarily formed ammonium 
nitrate, which makes up a large portion of the overall PM2.5 in Utah. 

The observed snow depth and WRF snow depth is shown over Northern Utah in Figures 
3.4- 3.7. Figure 3.4 shows the observed snow depth for 25Dec. 2009 in inches over the 
Intermountain West region. It is provided by NOAA's National Operational Hydrologic 
Remote Sensing Center (NOHRSC). Along the Wasatch Front the observed snow depth 
ranges from 1 to 4 inches. There is a pocket of no snow to south ofUtah Lake in Utah 
County and an area just south and east of the Great Salt Lake in Salt Lake and Davis 
Counties with a trace to 0.5 inch in snow depth. Figure 3.5 shows WRF snow depth for 
25 Dec. 2009 in meters. Figure 3.5 shows WRF snow depth for 25 Dec. 2009 in meters. 
Snow depths in WRF range from 0.02 meters (-0.8 inches) in the western parts of the 
Salt Lake County basin to greater than 0.05 meters (- 2 inches) in eastern Salt Lake, Utah, 
Davis, and Weber Counties. The lack of snow south ofUtah Lake and to the immediate 
south and east of the Great Salt Lake is replicated in WRF. The Cache Valley shows 
significant snow depth in both WRF and the observations. 

Figure 3.6 shows the observed snow depth for 03 Jan. 2010 while Figure 3.7 gives WRF 
snow depth for the same time period. Observations and WRF snow depth are in the 1 to 4 
inch range for Salt Lake, Davis, and Utah Counties for 03 Jan. 2010. The snow depth 
increases in both the observations and WRF to 4 to 10 inches in Weber, Box Elder, and 
Cache Counties. 

These are two examples showing the performance of WRF snow depth. Looking 
throughout the 2009-2010 episode shows WRF does a reasonable job replicating snow 
depth over Northern Utah. 
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Figure 1.5: Observed snow depth for 25 Dec. 2009 over the Intermountain West. 

Figure 1.6: WRF modeled snow depth for (in meters) 25 Dec. 2009 over Northern Utah. 
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Figure 1. 7: Observed snow depth for 03 Dec. 2010 over the Intermountain West. 

Figure 1.8: WRF modeled snow depth for (in meters) 03 Jan. 2010 over Northern Utah. 



1.2.3 Surface Temperature 

The surface temperature during an elevated PM2.5 episode will often exhibit a decrease 
in the maximum and minimum temperature from the start to the end of the episode. An 
example of this is shown in Figure 1.9 at Logan from 23 Dec. 2009 through 31 Dec. 
2009. From the start of the episode (23 Dec. 2009) to the last day of the episode (29 Dec. 
2009), the minimum and maximum daily temperatures drop each day, bottoming out at a 
daily maximum temperature on29 Dec. 2009 of 11 degrees Fahrenheit. This feature in 
the surface temperatures is extremely challenging to replicate in WRF. 

Logan 

40 

1- obsl 
30 

!£ 
I!! 
:I 20 
~ 
Cll c. 
E 10 Cll 
1-
E 
N 

0 

-1 0 +--------.-------.--------,-------~-------.--------

12/21/2009 12/23/2009 12/25/2009 12/27/2009 12/29/2009 12/31/2009 1/2/2010 0:00 
0:00 0:00 0:00 0:00 0:00 0:00 

Figure 1.9: Observed 2-meter temperature at the Logan monitor. 

WRF performance for 2-m temperature throughout the 2009-2010 episode is given in 
Figure 1.10- 1.13.At the Hawthorne monitor, WRF (red trace) does a reasonable job of 
simulating the nighttime minimum temperatures (Fig. 1.1 0). However, WRF is much too 
warm during the daytime, sometimes by as much as 10 degrees at the end ofPM2.5 
episodes (e.g., 28 Dec. 2009). This trend of a high WRF temperature bias in daytime 
temperatures shows up at all locations. During these stagnant high pressure events, WRF 
tends to moderate the surface temperature throughout the event instead of replicating the 
decreasing temperatures as seen in the observations (Fig. 1.9). 

There are many possible reasons for WRF's struggle in simulating surface temperatures 
during wintertime cold pool events. Some of the possibilities are: 

• WRF PBL schemes that were not designed for complex terrain and wintertime 
stable boundary. 

• WRF Land Surface Models that were not designed for complex terrain and 
wintertime stable boundary. 
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• The presence of an aerosol (PM2.5) layer that will modulate the radiation in the 
PBL is not taken into account in WRF. 

• At the end of high PM2.5 episodes, the stable cold pool gets very shallow ( ~ 100 
to 200m above the surface) and southerly winds just above this shallow cold 
pool can be as fast as 10 to 20 mph. This situation would be difficult to simulate 
in a mesoscale model. WRF is able to replicate these strong south winds, but 
appears to mix the warm south to the surface leading to a destruction of the 
shallow stable layer and over-predicted of surface temperatures. 
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Figure 1.10: WRF modeled 2-meter temperature (red) and observed 2-meter temperature 
(blue) at the Hawthorne monitor. 
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Figure 1.11 : WRF modeled 2-meter temperature (red) and observed 2-meter temperature 
(blue) at the Ogden monitor. 
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Figure 1.12: WRF modeled 2-meter temperature (red) and observed 2-meter temperature 
(blue) at the Lindon monitor. 
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Figure 1.13: WRF modeled 2-meter temperature (red) and observed 2-meter temperature 
(blue) at the Logan monitor. 

1.2.4 Vertical Temperature Profile 

The vertical temperature structure of the planetary boundary layer is important in 
trapping precursor emissions ofPM2.5 near the surface. Measurements of the vertical 
profile can be obtained from a twice daily radiosonde launch at the Salt Lake City 
International Airport (KSLC). 

Figures 1.14 - 1.17 compare the WRF vertical temperature profile to that of the 
radiosonde for two different days when elevated PM2.5 concentrations occurred. The 
WRF vertical profile in the morning (Figs. 1.15 and 1.17) show a structure and stability 
similar to that of the observed profile. However, WRF is typically 1 to 5 degrees wanner 
throughout the PBL. 

Two afternoon profiles are shown by Figures 1.14 and 1.16. In the afternoon, often a 
mixed layer develops near the surface due to daytime heating and is capped by a valley 
temperature inversion between 200 and 1,000 meters above the surface. On the afternoon 
of2009 Jan. 03, WRF performs well representing the height and stability of the inversion 
(Fig. 1.16). As was the case with the morning profiles, WRF is too warm in the lower 
portions of the PBL. 
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Figure 1.14: WRF vertical temperature profile (red) and KSLC radiosonde (blue) for 18 
Dec. 2009 at 00 UTC. 
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Figure 1.15: WRF vertical temperature profile (red) and KSLC radiosonde (blue) for 18 
Dec. 2009 at 12 UTC. 
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Figure 1.16: WRF vertical temperature profile (red) and KSLC radiosonde (blue) for 03 
Jan .. 2010 at 00 UTC. 
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Figure 1.17: WRF vertical temperature profile (red) and KSLC radiosonde (blue) for 18 
Dec. 2009 at 12 UTC. 

1.2.5 Surface Wind Speed and Direction 

During elevated winter PM2.5 episodes, the surface wind speeds are light(< 5 mph) and 
the flow is often topographically forced. During nighttime, winds typically feature a 



downslope flow draining to the low elevation valley bottoms. Upslope flow occurs in the 
afternoon, driving winds up toward the elevated terrain. 

The performance of the surface wind speed and direction will be presented by averaging 
the hourly wind speed and direction for the days in which high concentrations ofPM2.5 
were observed. This was done to isolate just the elevated PM2.5 days and allows the data 
to be more cleanly analyzed. In all, 23 high PM2.5 days are averaged for the 2009-2010 
episode. 

Figures 1.18 - 1.21 give the average hourly wind speed. At all locations, the diurnal 
pattern in wind speed in replicated in WRF. That is, WRF reproduces the afternoon 
increase in winds and slower winds observed during overnight and morning hours. WRF 
under-estimates the nighttime wind speeds at all locations by - 1 mph. Before using the 
surface analysis FDDA technique described in Section 1.1.4, the WRF wind speed ·were 
over-estimated during all hours by- 1 to 3 mph. So the surface analysis FDDA 
technique did help improve surface wind speed performance. 
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Figure 1.18: Averaged hourly WRF modeled 10-meter wind speed (red) and observed 
10-meter wind speed (blue) at the Hawthorne monitor. 
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Figure 1.19: Averaged hourly WRF modeled 10-meter wind speed (red) and observed 
10-meter wind speed (blue) at the Ogden monitor. 
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Figure 1.20: Averaged hourly WRF modeled I 0-meter wind speed (red) and observed 
10-meter wind speed (blue) at the Lindon monitor. 
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Figure 1.21: Averaged hourly WRF modeled 1 0-meter wind speed (red) and observed 
10-meter wind speed (blue) at the Logan monitor. 

Surface wind direction performance can be seen in Figures 1.22- 1.25. WRF replicates 
the overnight downslope and daytime upslope wind flow quite well. At the Hawthorne 
monitor (Fig. 1.22), WRF reproduces the nighttime southerly flow. WRF has more of 
southwest flow during the daytime as compared to the west wind direction in the 
observations. 

At the Lindon monitor, WRF produces southerly nighttime winds while the winds are 
mostly southeasterly in the observations (Fig. 1.24). During the daytime, the observed 
southwest wind directions are simulated well by WRF. 

The daytime WRF performance at the Logan monitor is good as WRF produces the near 
westerly upslope flow (Fig. 1.25). However, the WRF shows nighttime downslope flow 
from the east while the observed wind is out of the south. The representation of the 
topography in WRF at a 4-km horizontal resolution may explain the differences seen 
between the nighttime observed and WRF winds. That is, at 4-km, WRF resolution may 
be too coarse in some instances to accurately simulate terrain induced flow. But overall, 
WRF seems to picking up the diurnal upslope/downslope flows common during stagnant, 
high PM2.5 events. 

Figure 1.26 shows the wind direction for 2010 Jan. 03 at midnight local time throughout 
the entire domain. The white wind barbs represent WRF wind direction and the 
topography is represented by the color-shaded grid. The nighttime downslope flow is 
evident in the Cache Valley and also along the Wasatch Front, with wind draining toward 



the Great Salt Lake. Likewise, Figure 1.27 shows the upslope flow during the daytime 
hour, this example for 2010 Jan. 03 at 3 p.m. local time. 
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Figure 1.22: Averaged hourly WRF modeled 1 0-meter wind direction (red) and observed 
10-meter wind direction (blue) at the Hawthorne monitor. 
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Figure 1.23: Averaged hourly WRF modeled 1 0-meter wind direction (red) and observed 
10-meter wind direction (blue) at the Ogden monitor. 
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Figure 1.24: Averaged hourly WRF modeled 10-meter wind direction (red) and observed 
10-meter wind direction (blue) at the Lindon monitor. 
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Figure 1.25: Averaged hourly WRF modeled 1 0-meter wind direction (red) and observed 
10-meter wind direction (blue) at the Logan monitor. 



Figure 1.26: WRF wind direction (white wind barbs) and WRF topographic height 
(color-shaded) for 03 Jan. 2010 at midnight local time. 



Figure 1.27: WRF wind direction (white wind barbs) and WRF topographic height 
(color-shaded) for 03 Jan. 2010 at 3 p.m. local time. 



1.3.0 Weight of Evidence (WOE)/Supplementary Analysis 

1.3.1 Ensemble WRF/MMS Modeling 

Prior to 2010, UDAQ worked with the Department of Army Dugway Proving Ground 
Meteorology Division for meteorological modeling services using NCAR's state of the 
Science MM5 & WRF modeling systems NCAR provided meteorological datasets from 
their Ensemble Real-Time Four Dimensional Data Assimilation (E-RTFDDA) model for 
a episode from 14-18 February 2008. The ensemble system consists of30 members 
including 15 MM5 based members and 15 WRF based members. Table 1.6 gives an 
overview of all the model physics and initialization datasets the ensemble model allowed 
UDAQ to evaluate. 

Physics WRF MMS 

Kain-Fritsch 
Kain-Fritsch Grell 

Cumulus Betts-Miller-Janie Betts-Miller-Janie 
Grell-Devenyi Fritsch-Chappell 

Kuo 

Kessler Hsie 
Lin et al. Dudhia Ice 

Microphysics 
WSM5 Reisner 1 
WSM6 Reisner 2 

Thompson et al. Goddard 
Ferrier Schwartz 

Long-Wave 
RRTM RRTM 
CAM 

Radiation 
GFDL 

CCM2 

Dudhia 
Short-Wave Goddard Dudhia 
Radiation CAM CCM2 

GFDL 

YKU MRF 
Meller-Yamada- Blackadar 

PBL Janie Meller-Yamada-
RUC Janie 
GFS Gyano-Seaman 

Initialization NAM NAM 
Dataset GFS GFS 

Other 
No horizontal No horizontal 

diffusion diffusion 

Table 1.6: The physical parameter suite used in NCAR's Ensemble Real-Time Four 
Dimensional Data Assimilation provided to UDAQ for February 2008 episode. 



Ensemble modeling performance for 2-m temperature is shown for Hawthorne (Figure 
1.28) and Logan (Figure 1.29). The ensemble mean perfotms well at the Hawthorne 
monitor. This February episode was warmer than those often that occur in December and 
January and did not exhibit the decreasing surface temperature trend (Figure 1.9) . This 
being a warmer episode may allow for better model performance for surface temperature. 
At Logan, almost all members of the ensemble miss the observed nighttime minimum 
temperatures (at hours ~ 48, 96, and 120 in the time series). 

Ensemble modeling performance for 10-m wind speed is shown for Hawthorne (Figure 
1.30) and Logan (Figure 1.31 ). After the initial frontal passage after the first 30 hours of 
the simulation, the ensemble mean wind speed performs quite well. Overall the ensemble 
mean nighttime wind speeds are biased high at night. Typically, the observed nighttime 
wind speed does not get over 3 mph throughout the episode while the majority of 
ensemble members have nighttime wind speeds between 3 and 5 mph. This nighttime 
wind bias is even greater at the Logan monitor (Fig. 1.31 ). 
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Figure 1.28: Hourly time series representing MMS and WRF ensemble model 
performance for 2-m temperature for 14 - 19 Feb 2008 at the Hawthorne monitor. The 0 
hour on the x-axis represent~ 14 Feb 2008 at 00 Local Mountain Time. The model 
ensemble Mean (blue) and observations (red) are shown. The black bars give the spread 
of ensemble members. 
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Figure 1.29: Hourly time series representing MM5 and WRF ensemble model 
performance for 2-m temperature for 14- 19 Feb 2008 at the Logan monitor. The 0 hour 
on the x-axis represents 14 Feb 2008 at 00 Local Mountain Time. The model ensemble 
Mean (blue) and observations (red) are shown. The black bars give the spread of 
ensemble members. 
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Figure 1.30: Hourly time series representing MM5 and WRF ensemble model 
performance for 10-m wind speed for 14 - 19 Feb 2008 at the Hawthorne monitor. The 0 
hour on the x-axis represents 14 Feb 2008 at 00 Local Mountain Time. The model 
ensemble Mean (blue) and observations (red) are shown. The black bars give the spread 
of ensemble members. 
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Figure 1.31 : Hourly time series representing MM5 and WRF ensemble model 
performance for I 0-m wind speed for 14 - 19 Feb 2008 at the Logan monitor. The 0 
hour on the x-axis represents 14 Feb 2008 at 00 Local Mountain Time. The model 
ensemble Mean (blue) and observations (red) are shown. The black bars give the spread 
of ensemble members. 

1.3.2 Meteorological Modeling Sensitivities 

In addition to the ensemble provided by NCAR, UDAQ performed numerous sensitivities 
to test WRF's ability to better simulate Utah's wintertime conditions. One sensitivity that 
UDAQ spent a considerable amount of resources on was to test the horizontal and 
vertical resolution in WRF. UDAQ modeled the Cache Valley (Logan NAA) at 
horizontal resolution at 1.33 km for the innermost domain. No improvement was seen in 
WRF's capability to model cold pool situations, especially in its performance of surface 
temperature. 

Numerous attempts were made to assess the effect of increasing vertical resolution. 
UDAQ replicated modeling work performed for the Fairbanks, AK NAA. This work 
included WRF being run with very high vertical resolution near the surface - five vertical 
layers within the first 20 meters. This simulation, as well as others performed by UDAQ, 
showed limited benefit from increasing the vertical resolution. 

Additional WRF sensitivities performed by UDAQ: 

• Tested influence ofPleim-Xiu, RUC, and Noah Land Surface Models. 
• Tested eddy diffusion in the PBL by examining minimum eddy diffusivity (Kv) 

and friction velocity. 
• Limited horizontal diffusion. 



• Tested influence of initialization dataset (NAM, GFS) 

The additional WRF sensitivities provided different performance for surface 
temperatures, winds, and vertical structure. However, none led to a noticeably better 
performance of the surface temperature during cold pools (as described in Section 1.2.3). 

1.4 Summary WRF Model Performance Evaluation 

Model performance ofWRF was assessed against observations at sites maintained by the 
Utah Air Monitoring Center. A summary of the performance evaluation results for WRF 
are presented below: 

• The biggest issue with meteorological performance is the existence of a warm 
bias in surface temperatures during high PM2.5 episodes. This warm bias is 
common trait ofWRF modeling of during Utah wintertime inversions. 

• WRF does a good job replicating the light wind speeds(< 5 mph) that occur 
during high PM2.5 episodes. 

• WRF is able simulate the diurnal wind flows common during high PM2.5 
episodes. WRF captures the overnight downslope and daytime upslope wind flow 
that occurs in Utah valley basins. 

• WRF has reasonable ability to replicate the vertical temperature structure of the 
boundary layer (i.e., the temperature inversion). Although it is difficult for WRF 
to reproduce the inversion when the inversion is shallow and strong (i.e., an 8 
degree temperature increase over 100 vertical meters). 
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Franklin County Road Department 
561 West Oneida 

July 16, 2012 

Department of Environmental Quality 
444 Hospital Way #300 
Pocatello, ID 833201 

RE: Letter oflntent-PM 2.5 Reduction 

Preston, Idaho 83263 
(208) 852-0610 (Office) 
(208) 221-1571 (CeU) 

The Franklin County Particulate Matter (PM 2.5) Air Quality Improvement Plan identifies wintertime roadway 
sanding materials as a significant source of PM 2.5 contribution to our community. The Franklin County Road 
Department intends to participate in the reduction of airborne PM 2.5 concentrations from County roads by 
taking the following actions. 

1 Public Awareness 
The Franklin County Road Department will publish a newspaper article explaining what changes will be 
made in the sanding application to reduce the airborne particulate level in the area. 

2 Anti-Skid Application 
The Franklin County Road Department has in the past used a ratio of 10 to 1 (10 parts sand to 1 part salt) 
Sand-Salt mix. Over the last few years we have reduced the ratio of Sand-Salt to 5 to 1. The Franklin 
County Road Department for the winter of2012-2013 plans to use a 4 to 1 Sand-Salt ratio mix. 

3 Use of Chemical De-icing Agents 
The Franklin County Road Department will apply prior to and during suitable storms a sodium chloride 
solution to the high volume roads. This will substantially reduce the amount of sand used to maintain safe 
roads. 

Sincerely, 

Troy , Road Supervisor 



IDAHO TRANSPORTATION DEPARTMENT 
P.O. Box 4700 
Pocatello, ID 83205-4700 

October 25,2012 

Melissa Gibbs 
Idaho Department of Environmental Quality 
444 Hospital Way# 300 
Pocatello, Idaho 83201 

RE: ROAD SANDING AGREEMENT 

Dear Ms. Gibbs: 

(208) 239-3300 
itd.idaho.gov 

In compliance with the goals to reduce particulate matter, the Idaho Transportation Department will agree to 
use straight salt and liquid salt brine prior to and during winter maintenance throughout Franklin County. 
However, there may be occasional extenuating circumstances that will warrant discretionary changes based 
upon climate where anti-skid material may be used. 

I trust this will satisfy your needs. 

Sincerely, 

~~~ 
Steve Gertonson, P .E. 
District Five Operations Engineer 

SG/cp:gh 
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ORDINANCE NO. 120 

AN ORDINANCE OF THE CITY OF CLIFTON, IDAHO, SETTING FORTH THE 
AUTHORITY AND PURPOSE OF SAID ORDINANCE; DEFINITIONS OF TERMS 
CONTAINED THEREIN; ESTABLISHING AIR QUALITY DESIGNATIONS AND ALERT 
CRITERIA; PROHIBITING THE BURNING OF CERTAIN FUELS OR REFUSE WITHIN A 
SOLID FUEL HEATING APPLIANCE OR THE BURNING OF MATERIALS WHEN AIR 
POLLUTANTS REACH A CERTAIN LEVEL; ESTABLISHING SOLID FUEL HEATING 
APPLIANCE RESTRICTIONS AND PERMITS THEREFOR AND EXEMPTIONS FROM 
RESTRICTIONS; SETTING FORTH MINIMUM STANDARDS FOR CLEAN BURNING 
APPLIANCES, AND PRESCRIBING A PENALTY FOR VIOLATION OF THIS 
ORDINANCE; REPEALING OTHER ORDINANCES OR PARTS OF ORDINANCES IN 
CONFLICT HEREWITH; WAIVING THE RULE REQUIRING READING OF THIS 
ORDINANCE ON THREE SEPARATE OCCASIONS; AND ESTABLISHING AN 
EFFECTIVE DATE. 

BE IT ORDAINED BY THE MAYOR AND CITY COUNCIL OF THE CITY OF 
CLIFTON, IDAHO, AS FOLLOWS: 

Section 1: Authority and Purpose. The purpose of this ordinance is protect air quality resources 
vital to the public health, safety, and welfare of the City of Clifton by controlling emissions from 
solid fuel and refuse burning. This ordinance is promulgated under the authority of Idaho Code 
Section 50-302. 

Section 2: Definitions: For the purpose of this ordinance, the following terms, phrases, words, 
and derivations all have the meanings given herein. The word "shall" is always mandatory and not 
merely directive. 

AIR POLLUTION: The presence in the outdoor atmosphere of any contaminate or combinations 
thereof in such quality or of such nature and duration and under such conditions as would be 
injurious to human health or welfare, to plant or animal life, or to property, to interfere 
unreasonably with the enjoyment of life or property. 

BUILDING: Any structure, dwelling, office, industrial plant, garage or bam, whether publicly or 
privately owned or any other structure as defined by the international building code. 

BURN DOWN: That period oftime following an air pollution alert required for the cessation of 
combustion within solid fuel heating appliances or any other door fires or burning or incineration 
included within this ordinance. 

CLEAN BURNING APPLIANCE: A solid fuel heating appliance that has been certified as clean 
burning by the United States Environmental Protection Agency (EPA). 



FIREPLACE: A residential solid fuel burning device with an air to fuel ratio of greater than thirty 

(30) which is a pennanent structural feature of a building. A fireplace is made up of a concealed 
masonry or metal flue and a masonry or metal firebox enclosed in a decorative masonry or other 
building materials. A residential solid fuel burning device which is freestanding or which is 
installed into an existing "fireplace" opening is not included in the definition of "fireplace". 

HEAT OUTPUT: The British thermal unit (BTU)/hour output of a solid fuel heating appliance. 

OPEN BURNING: For the purposes of this ordinance, the combustion of any material not 
contained in a heating appliance. Also for the purposes of this ordinance, the use of a fireplace is 

considered open burning. 

PARTICULATE MATTER (PM10/PM2.5): Any gas borne particles resulting from incomplete 
combustion, consisting predominantly, but not exclusively, of carbon and other combustible 
matter. 

PERSON: Any individual, firm, partnership, association, corporation, company, organization or 
governmental entity. 

REFUSE: All solid waste, garbage, and rubbish, including, but not limited to, cardboard, plastic, 
rubber, Styrofoam, petroleum products, foodstuff, Christmas trees, yard debris or chemically 
treated wood. 

SOLE SOURCE: One or more solid fuel heating devices which constitute the only source of heat 
in a building for the purpose of space heating, No solid fuel heating device(s) shall be the sole 

source of heat in the building is equipped with a permanently installed furnace or heating system 
designed to heat the building that is connected or unconnected from its energy source, utilizing oil, 
natural gas, electricity or propane. 

SOLID FUEL: Any form of untreated wood, coal, pressed logs, and pellet fuel. 

SOLID FUEL HEATING APPLIANCE: An enclosed device designed for solid fuel combustion 
that meets all of the following criteria: 

A. An air to fuel ratio averaging less than thirty five to one (35 to I); 
B. Firebox volume less than twenty (20) cubic feet; 
C. Minimum bum rate less than five kilograms (5kg) per hour; and 

D. Maximum weight of less than eight hundred kilograms (800 kg). 

Section 3: Air Quality Designations and Alert Criteria: 

A. The quality of the city' s air shall be determined by monitoring pollutant levels in 
and/or around the city with equipment and methods approved and provided by DEQ at 
is expense. 



B. The quality of the city's air shall be designated by DEQ according to the following 
table (as may be amended from time to time by the EPA): 

Air Quality Index (AQI) 

DESIGNATIONS AQI 

GOOD 0-50 

MODERATE 51-100 

UNHEALTHY FOR SENSITIVE GROUPS 101-150 

UNHEALTHY 151-200 

VERYUNHEALTHY 201-300 

HAZARDOUS 301-500 

C. All wood burning, including, but not limited to, within a solid fuel heating appliance 
designed for wood fuel (commonly known as a "wood stove") or open fireplace, is 
prohibited whenever the DEQ forecasts an AQI of seventy five (75) or greater or 
forecasts air stagnation conditions will continue for at least twenty four (24) hours. 

D. No person shall allow, suffer, cause or permit any open burning of any kind (see 
IDAPA 58.01.01.600 - 623) whenever DEQ forecasts an AQI of75 or greater or 
forecasts air stagnation conditions will continue for at least 24 hours. 

Section 4: Public Notification: 

Whenever air pollution alert conditions are met, local print and news media, local officials, 
the police and fire departments, and city officials will be notified. In addition DEQ will 
post information on the DEQ website and the air quality hotline. 

Section 5: Burning Solid Fuel or Refuse: 

A. No person shall cause or allow refuse or coal to be burned in a solid fuel heating 
appliance designed for wood fuel commonly known as a "woodstove". 

B. No person shall cause or allow a wood stove to be operated contrary to the design, 
specifications and manufacturer's instructions. 

C. Notwithstanding the provisions of any section of the this ordinance, no person shall 
allow, suffer, cause, or pennit the burning of materials which emit toxic contaminants 
or large volumes of smoke, particulate or odors deemed a public nuisance; such 
prohibited materials consist of, but are not limited to, the following: garbage, tires or 



any other rubber materials, plastics, heavy petrolewn products, dead animals or parts 

thereof, treated lwnber, tree stwnps, trash, wet or green vegetation, trade waste, 
commercial waste, roofmg materials or any other asphaltic materials, drywall, 
sheetrock, tarpaper, floor underlayment, insulation, chemicals, household garbage, 
motor vehicles or parts thereof whether junked or not, insulated wire, pathogenic 
wastes, hazardous wastes, etc. 

D. No person shall operate a residential solid fuel burning device or fireplace if the visible 
emissions exceed 20% opacity as measured by EPA method 9, except as follows: 

1. During an initial fifteen minute start-up period, or 

2. During refueling operations which many not exceed a fifteen minute period in any 
three hour period. 

E. Notwithstanding the provisions of any section of this ordinance, no person shall allow, 

suffer, cause or permit the burning of any materials when the AQI as forecasted by the 
DEQ reaches (75) or higher for any air pollutant within the Cache Valley Airshed. 

Section 6: Solid Fuel Heating Appliance Restrictions and Permits: 

A. From the date that this ordinance is effective, no person may sell or offer for sale 
within the city limits of Preston any solid fuel heating appliance which is not listed ad 
certified by the EPA as a clean burning appliance. 

B. No person shall install any solid fuel heating appliance in any new or existing building 
without first having obtained a permit to do so from the City. In order for such a 
permit to be granted, all such appliances shall be listed and certified by the EPA as 

clean burning appliances. Installations shall be in accordance with the Uniform Fire 
Code and manufacturer's instructions. 

C. From the date the ordinance is effective; no person shall construct, or attempt to 
construct, any building for which a solid fuel burning appliance will be the sole source 
of heat. 

Section 7: Exemptions from Restrictions: 

A. All solid fuel burning appliances classified by the EPA as a clean burning appliance 
may be operated during an air quality alert. 

B. A three hour burn down period shall be allowed for solid fuel heating appliances or 
fireplaces whose operation was commenced prior to the air quality alert. 

C. The City may grant exemptions from this ordinance if it is determined that: 



I. A solid fuel heating appliance is the sole source of heat for the structure in which is 

situated or 

2. Using alternative heating would cause an unreasonable economic hardship. 

D. Any building constructed after the effective date of this ordinance shall not be eligible 

for an exemption under subsections Cl and C2 of this section. 

Section 8: Minimum Standards For Clean Burning Appliances: 

A. Appliances shall meet the requirements ofthe code of federal regulations title 40, part 
60, subpart AAA, "standards of performance for new residential wood heaters". 

Section 9: Penalty: 

A violation of any of the provisions of this ordinance shall constitute a misdemeanor 

punishable by a fine up to $1 ,000.00 and by confinement in the county jail for a period not 

to exceed six ( 6) months or by both such fine and imprisonment. 

Section 10: The rule requiring that this ordinance be read on three separate occasions is hereby 
waived. 

Section 11: All ordinances or parts of ordinances in conflict with this ordinance are hereby 
repealed. 

Section 12: This ordinance shall be in full force and effect from and after its passage, approval, 

and publication according to law. 

PASSED AND APPROVED by the Mayor and City Council ofthe City of Clifton, Idaho, this 
111!!.. day of Au.jutt 2012. 

CITY OF CLIFTON, IDAHO 

By: i£,i1Jv1 
Jo~y,Mayo~ 

ATTEST: 

E'k \\Taite: Clerk 





ORDINANCE #287 

AN ORDINANCE OF THE CITY OF DAYTON, IDAHO, SETTING FORTH THE 
AUTHORITY AND PURPOSE OF SAID ORDINANCE; DEFINITIONS OF TERMS 
CONTAINED THEREIN; ESTABLISHING AIR QUALITY DESIGNATIONS AND 
ALERT CRITERIA; PROHIBITING THE BURNING OF CERTAIN FUELS OR 
REFUSE WITHIN A SOLID FUEL HEATING APPLIANCE OR THE BURNING OF 
MATERIALS WHEN AIR POLLUTANTS REACH A CERTAIN LEVEL; 
ESTABLISHING SOLID FUEL HEATING APPLIANCE RESTRICTIONS AND 
PERMITS THEREFOR AND EXEMPTIONS FROM RESTRICTIONS; SETTING 
FORTH MINIMUM STANDARDS FOR CLEAN BURNING APPLIANCES, AND 
PRESCRIBING A PENALTY FOR VIOLATION OF THIS ORDINANCE; REPEALING 
OTHER ORDINANCES OR PARTS OF ORDINANCES IN CONFLICT HEREWITH; 
WAIVING THE RULE REQUIRING READING OF THIS ORDINANCE ON THREE 
SEPARATE OCCASIONS; AND ESTABLISHING AN EFFECTIVE DATE. 

BE IT ORDAINED BY THE !VIA YOR AND CITY COUNCIL OF THE CITY OF 
DAYTON, IDAHO, AS FOLLOWS: 

Section 1: Aulhority and Purpose. The purpose of this ordinance is to protect air quality 
resources vital to the public health. safety. and welfare of the City of Dayton by controlling 
emissions from solid fuel and refuse buming. This ordinance is promulgated under the authority 
ofldaho Code Section 50-30~. 

Section 2: Definilions: For the purpose of this ordinance. the following terms. phrases, words. 
and derivations all have the meanings given herein. The \Yord "shall" is always mandatory and 
not merely directive. 

AIR POLLUTION: The presence in the outdoor atmosphere of any contaminate or 
combinations thereof in such quality or of such nature and duration and under such conditions as 
would be injurious to human health or welfare. to plant or animal life. or to property. to interfere 
unreasonably with the enjoyment of life or property. 

BUILDING: Any structure. dwelling. oftice. industrial plant. garage. or barn. whether publicly 
or privately owned or any other structure as defined by the International Building Code. 

BURN DOWN: That period of time following an air pollution alert required for the cessation of 
combustion within solid fuel heating appl iances or any other door fires or burning or incineration 
included within this ordinance. 

CLEAN BURNING APPLIANCE: A solid fuel heating appliance that has been certified as 
clean burning by the United States Em·ironmental Protection Agency (EPA). 



FIREPLACE: A residential so lid fuel burning device vvith an air to fuel ratio of greater than 

thirty (30) which is a permanent structural feature of a building. A fireplace is made up of a 

concealed masonry or metal tlue and a masonry or metal tirebox enclosed in a decorative 

masonry or other building materials. A residential solid fuel burning device which is 

freestanding or which is installed into an existing .. fireplace .. opening is not included in the 

definition of .. fireplace ... 

HEAT OUTPUT: The British thermal unit (BTU)/hour output of a solid fuel heating appliance. 

OPEN BURNING: For the purposes of this ordinance. the combustion of any material not 

contained in a heating appliance. Also for the purposes of this ordinance. the use of a fireplace is 
considered open burning. 

PARTICULATE MATTER (PM 10/PM25): Any gas-borne pmticles resulting from incomplete 

combustion. consisting predominantly. but not exclusively. of carbon and other combustible 

matter. 

PERSON: Any individual. firm. pattnership. association. corporation. company. organization. or 

governmental entity. 

REFUSE: All solid waste. garbage. and rubbish. including. but not limited to, plastic. rubber. 

Styrofoam. petroleum products. foodstutT. Christmas trees. yard debris. or chemically treated 

wood. 

SOLE SOURCE: One or more solid fuel heating devices which constitute the only source of 

heat in a building for the purpose of space heating. No solid fuel heating device(s) shall be the 

sole source of heat if the building is equipped with a permanently installed furnace or heating 

system designed to heat the building that is connected or unconnected from its energy source. 

utilizing oil, natural gas, electricity. or propane. 

SOLID FUEL: Any form of untreated wood. coal. pressed logs. and pellet fuel. 

SOLID FUEL HEATING APPLIANCE: An enclosed device designed for solid fuel combustion 

that meets all of the following criteria: 

A. An air to fuel ratio averaging less than thir1y-five to one (35 to 1 ): 
B. Firebox volume less than twenty (20) cubic feet: 

C. Minimum burn rate less than five kilograms (5kg) per hour: and 

D. Maximum weight of less than eight hundred kilograms ( 800 kg). 

Section 3: Air Qualiry Designarions and A/err Crireria: 

A. The quality of the city' s air shall be determined by monitoring pollutant levels in 

and/or around the city with equipment and methods approved and provided by DEQ 

at its expense. 



B. The quality of the city"s air shall be designated by DEQ according to the following 

table (as may be amended from time to time by the EPA): 

Air Quality Index (AQI) 

DESIGNATIONS AQI 

GOOD 0-50 

MODERATE 51-100 

UNHEALTHY FOR SENSITIVE GROUPS 101-150 

UNHEALTHY 151-200 

VERY UNHEALTHY 201-300 

HAZARDOUS 301 -500 

C. All wood burning. including. but not limited to. within a sol id fue l heating appliance 

designed for wood fuel (commonly known as a "'wood stove"") or open fireplace. is 

prohibited whenever the DEQ forecasts an AQI of seventy-five (75) or greater or 

forecasts air stagnation conditions·will continue for at least t\venty-four (24) hours. 

D. No person shall allow. suffer. cause. or permit any open burning of any kind (see 

IDAPA 58.01.0 1.600- 623) whenever DEQ forecasts an AQI of 75 or greater or 

forecasts air stagnation conditions wi ll continue for at least 24 hours. 

Section 4: Public Not!flcation by DEQ: 

Whenever air pollution ale11 conditions are met local print and news media. local 

officials. the police and fire depa11ments. and city officials will be notified by DEQ. In 

addition, DEQ will post information on the DEQ website and the air quality hotline. 

Section 5: Burning Solid Fuel or Refitse: 

A. No person shall cause or allow refuse or coal to be burned in a solid fuel heating 

appliance designed for wood fuel commonly knovvn as a ""woodstove ... 

B. No person shall cause or allow a wood stoYe to be operated contrary to the design. 

specifications. and manufacturer· s instructions. 

C. Notwithstanding the provisions of any section of this ordinance. no person shall 

allow, suffer. cause. or permit the burning of materials which emit toxic contaminants 

or large volumes of smoke. particulate. or odors deemed a public nuisance: such 

prohibited materials consist of. but are not limited to. the follovving: garbage. tires or 



any other rubber materials, plastics. heavy petro leum products. dead animals or parts 

thereof_ treated lumber. trash. wet or green Yegetation. trade waste. commercial 

waste. roofing materials or any other asphaltic materials. drywall. sheetrock, tarpaper, 

floor underlayment. insulation. chemicals. household garbage, motor vehicles or parts 

thereof whether junked or not. insulated vvire. pathogenic '"-'astes. hazardous wastes. 

etc. 

D. No person shall operate a residential solid fuel burning device or fireplace if the 

visible emissions exceed 20% opacity as measured by EPA method 9. except as 
follows: 

1. During an initial fifteen minute start-up period. or 

2. During refueling operations which may not exceed a fifteen minute period in any 

three hour period. 

E. Notwithstanding the provisions of any section of this ordinance. no person shall 

allow, suffer. cause. or permit the burning of any materials when the AQI as 

forecasted by the DEQ reaches (75) or higher for any air pollutant within the Cache 

Valley Airshed. 

Section 6: Solid Fuel Heating Appliance Restriclions: 

A. From the date that this ordinance is effective. no person may sell or offer for sale 

except for scrap metal within the city limits of Dayton any solid fuel heating 

appliance which is not listed and certified by the EPA as a clean burning appliance. 

B. No person shall install any solid fuel heating appliance in any new or existing 

building without first having obtained a permit to do so from the City. In order for 

such a permit to be granted. all such appliances shall be listed and certified by the 

EPA as clean burning appliances. 

C. From the date the ordinance is effectiYe: no person shall construct or attempt to 

construct. any building for ,,·hich a solid fuel burning app liance will be the sole 

source of heat. 

Section 7: Exemptionsji·om Restrictions: 

A. All solid fuel burning appliances classified by the EPA as a clean burning appliance 

may be operated during an air quality ale1t. 

B. A three hour burn down period shall be allov,;ed for solid fuel heating appliances or 

fireplaces whose operation was commenced prior to the air quality ale1t. 



C. The City of Dayton may grant exemptions from this ord inance if it is determined that 

on existing buildings: 

1. A solid fuel heating appliance is the sole source of heat for the structure in which 

it is situated, or 

2. Using alternative heating vvould cause an unreasonable economic hardship. 

D. Any building constructed after the effective date of this ordinance shall not be el igible 

for an exemption under subsections C 1 and C2 of this section. 

Section 8: Minimum Standardsfor Clean Burning Appliances: 

A. Appliances shall meet the requirements of the Code of Federal Regulations. Title 40. 

Pa1t 60. Subpart AAA. "Standards of Performance for Ne\v Residential Wood 
Heaters." 

Section 9: Penalty: 

A violation of any of the provisions of this ordinance shall constitute a misdemeanor 

punishable by a fine up to$ 1.000 and by confinement in the county j ail for a period not 

to exceed six ( 6) months or by both such fine and imprisonment. 

Section 10: The rule requiring that this ordinance be read on three separate occasions is hereby 

waived. 

Section 11: All ordinances or parts of ordinances in conf1ict vvith this ordinance are hereby 

repealed. 

Section 12: This ordinance shall be in full force and effect from and atter its passage. approval. 

and publication according to la\v. 

PASSED AND APPROVED by the Mayor and City Council of the City of Dayton. Idaho. this 
8111 day of August. 2012. 

ATTEST: 

£~,.if:' ae-k~ 
Elva K. Atkinson. Clerk 





FRANKLIN CITY ORDINANCE 

SOLID FUEL HEATING APPLIANCES 

NO. 2012-9-12 

AN ORDINANCE OF THE CITY OF FRANKLIN, IDAHO, SETTING FORTH THE 
AUTHORITY AND PURPOSE OF SAID ORDINANCE; DEFINITIONS OF TERMS 
CONTAINED THEREIN; ESTABLISHING AIR QUALITY DESIGNATIONS AND 
ALERT CRITERIA; PROHIBITING THE BURNING OF CERTAIN FUELS OR 
REFUSE WITHIN A SOLID FUEL HEATING APPLIANCE OR THE BURNING OF 
MATERIALS WHEN AIR POLLUTANTS REACH A CERTAIN LEVEL; 
ESTABLISHING SOLID FUEL HEATING APPLIANCE RESTRICTIONS AND 
PERMITS THEREFOR AND EXEMPTIONS FROM RESTRICTIONS; SETTING 
FORTH MINIMUM STANDARDS FOR CLEAN BURNING APPLIANCES, AND 
PRESCRIBING A PENALTY FOR VIOLATION OF THIS ORDINANCE. 

SECTION 1: AUTHORITY AND PURPOSE: 

The purpose of this ordinance is protect air quality resources vital to the public health, 
safety, and welfare of the City of Franklin by controlling emissions from solid fuel and 
refuse burning. 

SECTION 2: DEFINITIONS: 

For the purpose of this ordinance, the following terms, phrases, words, and derivations 
all have the meanings given herein. The word "shall" is always mandatory and not 
merely directive. 

"AIR POLLUTION" The presence in the outdoor atmosphere of any contaminate 
or combinations thereof in such quality or of such nature and duration and under 
such conditions as would be injurious to human health or welfare, to plant or 
animal life, or to property, to interfereunreasonably with the enjoyment of life or 
property. 

"BUILDING" Any structure, dwelling, office, industrial plant, garage or barn , 
whether publicly or privately owned or any other structure as defined by the 
international building code. 

"BURN DOWN" That period of time following an air pollution alert required for the 
cessation of combustion within solid fuel heating appliances or any other door 
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fires or burning or incineration included within this ordinance. 

"CLEAN BURNING APPLIANCE" A solid fuel heating appliance that has been 
certified as clean burning by the United States Environmental Protection Agency 
(EPA). 

"FIREPLACE" A residential solid fuel burning device with an air to fuel ratio of 
greater than thirty (30) which is a permanent structural feature of a building. A 
fireplace is made up of a concealed masonry or metal flue and a masonry or 
metal firebox enclosed in a decorative masonry or other building materials. A 
residential solid fuel burning device which is freestanding or which is installed 
into an existing "fireplace" opening is not included in the definition of "fireplace". 

"HEAT OUTPUT" The British thermal unit (BTU)/hour output of a solid fuel 
heating appliance. 

"OPEN BURNING" For the purposes of this ordinance, the combustion of any 
material not contained in a heating appliance. Also for the purposes of this 
ordinance, the use of a fireplace is considered open burning. 

"PARTICULATE MATTER (PM1 0/PM2.5)" Any gas borne particles resulting from 
incomplete combustion, consisting predominantly, but not exclusively, of carbon 
and other combustible matter. 

"PERSON" Any individual, f irm, partnership, association, corporation, company, 
organization or governmental entity. 

"REFUSE" All solid waste, garbage, and rubbish, including, but not limited to, 
cardboard, plastic, rubber, Styrofoam , petroleum products, foodstuff, Christmas 
trees, yard debris or chemically treated wood . 

"SOLE SOURCE" One or more solid fuel heating devices which constitute the 
only source of heat in a building for the purpose of space heating, No solid fuel 
heating device(s) shall be the sole source of heat in the building is equipped with 
a permanently installed furnace or heating system designed to heat the building 
that is connected or unconnected from its energy source, utilizing oil , natural gas, 
electricity or propane. 

"SOLID FUEL" Any form of untreated wood , coal, pressed logs, and pellet fuel. 

"SOLID FUEL HEATING APPLIANCE" An enclosed device designed for solid 
fuel combustion that meets all of the following criteria: 

A. An air to fuel ratio averaging less than thirty five to one (35 to 1 ); 
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B. Firebox volume less than twenty (20) cubic feet; 
C. Minimum burn rate less than five kilograms (5kg) per hour; and 
D. Maximum weight of less than eight hundred kilograms (800 kg). 

SECTION 3: AIR QUALITY DESIGNATIONS AND ALERT CRITERIA 

A. The quality of the City's air shall be determined by monitoring 
pollutant levels in and/or around the City with equipment and 
methods approved and provided by DEQ at its expense. 

B. The quality of the City's air shall be designated by DEQ according 
to the following table (as may be amended from time to time by the 
EPA): 

Air Quality Index (AQI) 

DESIGNATIONS 

GOOD 

MODERATE 

UNHEALTHY FOR SENSITIVE GROUPS 

UNHEALTHY 

VERY UNHEALTHY 

HAZARDOUS 

AQI 

0-50 

51-100 

101-150 

151-200 

201-300 

301-500 

C. All wood burning, including, but not limited to, within a solid fuel heating 
appliance designed for wood fuel (commonly known as a "wood stove") or 
open fireplace, is prohibited whenever the DEQ forecasts an AQI of 
seventy five (75) or greater or forecasts air stagnation conditions will 
continue for at least twenty four (24) hours. 

D. No person shall allow, suffer, cause or permit any open burning of any 
kind (see IDAPA 58.01 .01 .600- 623) whenever DEQ forecasts an AQI of 
75 or greater or forecasts air stagnation conditions will continue for at least 
24 hours. 
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SECTION 4: PUBLIC NOT/FICA TION 

Whenever air pollution alert conditions are met, local print and news media, local 
officials, the police and fire departments, and city officials will be notified. In 
addition DEQ will post information on the DEQ website and the air quality hotline. 

SECTION 5: BURNING SOLID FUEL OR REFUSE 

A. No person shall cause or allow refuse or coal to be burned in a solid fuel 
heating appliance designed for wood fuel commonly known as a 
"wood stove". 

B. No person shall cause or allow a wood stove to be operated contrary to 
the design, specifications and manufacturer's instructions. 

C. Notwithstanding the provisions of any section of the this ordinance, no 
person shall allow, suffer, cause, or permit the burning of materials which 
emit toxic contaminants or large volumes of smoke, particulate or odors 
deemed a public nuisance; such prohibited materials consist of , but are 
not limited to, the following: garbage, tires or any other rubber materials, 
plastics, heavy petroleum products, dead animals or parts thereof, treated 
lumber, tree stumps, trash, wet or green vegetation, trade waste, 
commercial waste, roofing materials or any other asphaltic materials, 
drywall, sheetrock, tarpaper, floor underlayment, insulation, chemicals, 
household garbage, motor vehicles or parts thereof whether junked or not, 
insulated wire, pathogenic wastes, hazardous wastes, etc. 

D. No person shall operate a residential solid fuel burning device or fireplace 
if the visible emissions exceed 20% opacity as measured by EPA method 
9, except as follows: 

1. During an initial fifteen minute start-up period, or 

2. During refueling operations which many not exceed a fifteen 
minute period in any three hour period . 

E. Notwithstanding the provisions of any section of this ordinance, no person 
shall allow, suffer, cause or permit the burning of any materials when the 
AQI as forecasted by the DEQ reaches (75) or higher for any air pollutant 
within the Cache Valley Airshed. 
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SECTION 6: SOLID FUEL HEATING APPLIANCE RESTRICTIONS AND PERMITS 

A. From the date that this ordinance is effective, no person may sell or offer 
for sale within Franklin City any solid fuel heating appliance which is 
not listed ad certified by the EPA as a clean burning appliance. 

B. No person shall install any solid fuel heating appliance in any new or 
existing building without first having obtained a permit to do so from the 
City. In order for such a permit to be granted, all such appliances shall 
be listed and certified by the EPA as clean burning appliances. 
Installations shall be in accordance with the Uniform Fire Code and 
manufacturer's instructions. 

C. From the date the ordinance is effective; no person shall construct, or 
attempt to construct, any building for which a solid fuel burning appliance 
will be the sole source of heat. 

SECTION 7: EXEMPTIONS FROM RESTRICTIONS 

A. All solid fuel burning appliances classified by the EPA as a clean burning 
appliance may be operated during an air quality alert. 

B. A three hour burn down period shall be allowed for solid fuel heating 
appliances or fireplaces whose operation was commenced prior to the air 
quality alert. 

C. The City may grant exemptions from this ordinance if it is determined 
that: 

1. A solid fuel heating appliance is the sole source of heat for the 
structure in which is situated or 

2. Using alternative heating would cause an unreasonable economic 
hardship. 

D. Any building constructed after the effective date of this ordinance shall not 
be eligible for an exemption under subsections C 1 and C2 of this section. 

SECTION 8: MINIMUM STANDARDS FOR CLEAN BURNING APPLIANCES 

A. Appliances shall meet the requirements of the code of federal regulations 
title 40, part 60, subpart AAA, "standards of performance for new 
residential wood heaters". 
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SECTION 9: PENALTY 

A violation of any of the provisions of this ordinance shall constitute a misdemeanor 
punishable by a fine up to $1 ,000.00. 

-1 
DATED THIS / ._ day of September, 2012. 

Attest: 

LAEL P RKINSONJ City Clerk 
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FRANKLIN COUNTY ORDINANCE 

SOLID FUEL HEATING APPLIANCES 

NO. 2012-6-25 

?. oo: 

AN ORDINANCE OF THE COUNTY OF FRANKLIN, IDAHO, SETTING FORTH THE 
AUTHORITY AND PURPOSE OF SAID ORDINANCE; DEFINITIONS OF TERMS 
CONTAINED THEREIN; ESTABLISHING AIR QUALITY DESIGNATIONS AND 
ALERT CRITERIA; PROHIBITING THE BURNING OF CERTAIN FUELS OR 
REFUSE WITHIN A SOLID FUEL HEATING APPLIANCE OR THE BURNING OF 
MATERIALS WHEN AIR POLLUTANTS REACH A CERTAIN LEVEL; 
ESTABLISHING SOLID FUEL HEATING APPLIANCE RESTRICTIONS AND 
PERMITS THEREFOR AND EXEMPTIONS FROM RESTRICTIONS; SETTING 
FORTH MINIMUM STANDARDS FOR CLEAN BURNING APPLIANCES, AND 
PRESCRIBING A PENALTY FOR VIOLATION OF THIS ORDINANCE. 

SECTION 1: AUTHORITY AND PURPOSE: 

The purpose of this ordinance is protect air quality resources vital to the public health, 
safety, and welfare of the County of Franklin by controlling emissions from solid fuel and 
refuse burning. 

SECTION 2: DEFINITIONS: 

For the purpose of this ordinance, the following terms, phrases, words, and derivations 
all have the meanings given herein. The word "shall" is always mandatory and not 
merely directive. 

"AIR POLLUTION" The presence in the outdoor atmosphere of any contaminate 
or combinations thereof in such quality or of such nature and duration and under 
such conditions as would be injurious to human health or welfare, to plant or 
animal life, or to property, to interfereunreasonably with the enjoyment of life or 

property. 

"BUILDING" Any structure, dwelling, office, industrial plant, garage or barn, 

whether publicly or privately owned or any other structure as defined by the 
international building code. 

"BURN DOWN" That period of time following an air pollution alert required for the 
cessation of combustion within solid fuel heating appliances or any other door 
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fires or burning or incineration included within this ordinance. 

"CLEAN BURNING APPLIANCE" A solid fuel heating appliance that has been 
certified as clean burning by the United States Environmental Protection Agency 
(EPA). 

"FIREPLACE" A residential solid fuel burning device witll an air to fuel ratio of 
greater than thirty (30) which is a permanent structural feature of a building. A 
fireplace is made up of a concealed masonry or metal flue and a masonry or 
metal firebox enclosed in a decorative masonry or other building materials. A 
residential solid fuel burning device which is freestanding or which is installed 
into an existing "fireplace" opening is not included in the definition of "fireplace". 

"HEAT OUTPUT'' The British thermal unit (BTU)/hour output of a solid fuel 
heating appliance. 

"OPEN BURNING" For the purposes of this ordinance, the combustion of any 
material not contained in a l1eating appliance. Also for the purposes of this 
ordinance, the use of a fireplace is considered open burning. 

"PARTICULATE MATTER (PM10/PM2.5)" Any gas borne particfes resulting from 
incomplete combustion, consisting predominantly, but not exclusively, of carbon 
and other combustible matter. 

"PERSON" Any individual, firm, partnership, association, corporation, company, 
organization or governmental entity. 

"REFUSE" All solid waste, garbage, and rubbish, including, but not limited to, 
cardboard , plastic, rubber, Styrofoam, petroleum products, foodstuff, Christmas 
trees, yard debris or chemically treated wood. 

"SOLE SOURCE" One or more solid fuel heating devices which constitute the 
only source of heat in a building for the purpose of space heating, No solid fuel 
heating device(s) shall be the sole source of heat in the building is equipped with 
a permanently installed furnace or heating system designed to heat the building 
that is connected or unconnected from its energy source, utilizing oil, natural gas, 
electricity or propane. 

"SOLID FUEL" Any form of untreated wood, coal, pressed logs, and pellet fuel. 

"SOLID FUEL HEATING APPLIANCE" An enclosed device designed for solid 
fuel combustion that meets all of the following criteria: 

A. An air to fuel ratio averaging less than thirty five to one (35 to 1 ); 
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B. Firebox volume less than twenty (20) cubic feet; 
C. Minimum burn rate less than five kilograms (5kg) per hour; and 
D. Maximum weight of less than eight hundred kilograms (800 kg). 

SECTION 3: AIR QUALITY DESIGNATIONS AND ALERT CRITERIA 

A. The quality of the city's air sha ll be determined by monitoring 
pollutant levels in and/or around the city with equipment and 
methods approved and provided by DEQ at is expense. 

B. The quality of the city's air shall be designated by DEQ according to 
the following table (as may be amended from time to time by the 
EPA): 

Air Quality Index (AQI) 

DESIGNATIONS 

GOOD 

MODERATE 

UNHEALTHY FOR SENSITIVE GROUPS 

UNHEALTHY 

VERY UNHEALTHY 

HAZARDOUS 

AQI 

0-50 

51 -100 

101-150 

151-200 

201-300 

301-500 

C. All wood burning, including, but not limited to, within a solid fllel heating 

appliance designed for wood fuel (commonly known as a "wood stove") or 
open fireplace, is prohibited whenever the DEQ forecasts an AQl of 
seventy five (75) or greater or forecasts air stagnation conditions will 

continue for at least twenty four (24) hours. 

D. No person shall allow, suffer, cause or permit any open burning of any 
kind (see IDAPA 58.01.01.600- 623) whenever DEQ forecasts an AQI of 

75 or greater or forecasts air stagnation conditions will continue for at least 
24 hours. 

SECTION 4: PUBLIC NOTIFICATION 
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Whenever air pollution alert conditions are met, local print and news media, local 
officials, the police and fire d.epartments, and city officials will be notified . In 
addition DEQ will post information on the DEQ website and the air quality hotline. 

SECTION 5: BURNING SOLID FUEL OR REFUSE 

A. No person shall cat.rse or allow refuse or coal to be burned in a solid fuel 
heating appliance designed for wood fuel commonly known as a 
"wood stove". 

B. No person shall cause or allow a wood stove to be operated contrary to 
the design, specifications and manufacturer's instructions. 

C. Notwithstanding the provisions of any section of the this ordinance, no 
person shall allow, suffer, cause, or permit the burning of materials which 
emit toxic contaminants or large volumes of smoke, particulate or odors 
deemed a public nuisance; such prohibited materials consist of , bt.rt are 
not limited to, the following: garbage, tires or any other rubber materials, 
plastics, heavy petrolet.Jm products, dead animals or parts thereof, treated 
lumber, tree stumps, trash, wet or green vegetation, trade waste, 

commercial waste, roofing materials or any other asphaltic materials, 

drywall, sheetrock, tarpaper, floor underlayment, insulation, chemicals, 
household garbage, motor vehicles or parts thereof whether junl<.ed or not, 
insulated wire, pathogenic wastes, hazardous wastes, etc. 

D. No person shall operate a residential solid fuel burning device or fi replace 
if the visible emissions exceed 20% opacity as measured by EPA method 
9, except as follows: 

1. During an initial fifteen minute start-up period, or 

2. During refueling operations which many not exceed a fifteen 
minute period in any three hour period. 

E. Notwithstanding the provisions of any section of this ordinance, no person 

shall allow, suffer, cause or permit the burning of any materials when the 
AQI as forecasted by the DEQ reaches (75) or higher for any air pollutant 

within the Cache Valley Airshed. 

SECTION 6: SOLID FUEL HEATING APPLIANCE RESTRICTIONS AND PERMITS 
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A. From the date that this ordinance is effective, no person may sell or offer 
for sale within Franklin County any solid fuel heating appliance which is 
not listed ad certified by the EPA as a clean bLirning appliance. 

B. No person shall install any solid fuel heating appliance in any new or 
existing building without first having obtained a permit to do so from the 
County. In order for such a permit to be granted, all such appliances shall 
be listed and certified by the EPA as clean burning appliances. 
Installations shall be in accordance with the Uniform Fire Code and 
manufacturer's instructions. 

C. From the date the ordinance is effective; no person shall construct, or 
attempt to construct, any building for which a solid fuel burning appliance 
wi ll be the sole source of heat 

SECTION 7: EXEMPTIONS FROM RESTRICTIONS 

A. All solid fuel burning appliances classified by the EPA as a clean burn ing 
appliance may be operated during an air quality alert. 

B. A three hour burn down period shall be allowed for solid fuel heating 
appliances or fireplaces whose operation was commenced prior to the air 
quality alert. 

C. The County may grant exemptions from this ordinance if it is determined 
that: 

1. A solid fuel heating appliance is the sole source of heat for the 
strLJcture in which is situated or 

2. Using alternative heating would cause an unreasonable economic 
hardship. 

D. Any building constructed after the effective date of this ordinance shall not 
be eligible for an exemption under subsections C1 and C2 of this section. 

SECTION 8: MINIMUM STANDARD$ FOR CLEAN BURNING APPLIANCES 

A. Appliances shall meet the requirements of the code of federal regulations 
title 40, part 60, subpart AAA, ''standards of performance for new 
residential wood heaters". 

SECTION 9: PENALTY 
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A violation of any of the provisions of this ordinance shall constitute a misdemeanor 
punishable by a fine up to $1 ,000.00. 

DATED THIS '2.5 day of June, 2012. 

Attest: 
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MEMORANDUM OF UNDERSTANDING 

SOLID FUEL HEATING APPLICANCES 

WHEREAS, Tile City of Oxford (''Oxford"), ldal1o is an incorporated city within Franklin, 
County ("County"), Idaho; 

WHEREAS, Oxford is a small municipality with limited resoLJ rces and without. a fully 
functioning City Council to pass and provide enforcement of necessa1y ordinances; 

WHEREAS, all municipalities within Franklin County have adopted an ordinance relating 
to regulation of solid fuel heating appliances to assist the Idaho Department of 
Environmental Quality in generating a State Implementation Plan ("SIP'') to deal with the 

increasing problem of air pollution within the County; 

WHEREAS, Oxford desires to be subject to the same requirements relating to solid fuel 

heating appliances as the other political subdivisions within the County but does not 
currently have the resources to pass or enforce such requirements; 

WHEREAS, the County has adopted an ordinance relating to solid fuel heating 
appliances within the unincorporated limits of the County and is willing to apply and 

enforce the requirements of its ordinance in Oxford; 

WHEREAS, Oxford desires the County to apply and enforce its ordinance within the 
Oxford City limits: and 

WHEREAS, the parties desire to set forth the terms and conditions of their agreement 
relating to application and enforcement of the County's ordinance within the Oxford City 

limits. 

NOW, THEREFORE, for good and valuable consideration, the receipt and sufficiency of 

which is hereby acknowledged , the parties hereto do stipulate, ag~E:!e , covenant and 

promise as follows: 

1. Franklin County Ordinance No. 2012-6-25, known as the SOLID FUEL HEATNG 
APPLIANCE ORDINANCE and attached hereto as Exhibit "A", shall be applicable and 

enforceable within the incorporated limits of the City of Oxford. 
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2. The County shall provide enforcement of the attached Ordinance and shall notify 
the City of Oxford of any enforcement action taken. 

3. The City of Oxford shall give its residents reasonable notice of this Agreement 
and the terms of the Ordinance attached hereto. 

4 . Either party may terminate this Agreement upon thirty (30) days written notice to 
the other party. 

DATED October/~2012 DATED October 2L2012 

OXFORD CITY FRANKLIN COUNTY 

~~ By: Allen Hate , 
c€{24 I~ 

By: R. Dirk Bowles, 
Mayor . Chairman, Board of Commissioners 
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FRANKLIN COUNTY ORDINANCE 

SOLID FUEL HEATING APPLIANCES 

NO. 2012~6-25 

P. Gl 0 

AN ORDINANCE OF THE COUNTY OF FRANKLIN, IDAHO, SETTING FORTH THE 
AUTHORITY AND PURPOSE OF SAID ORDINANCE; DEFINITIONS OF TERMS 
CONTAINED THEREIN; ESTABLISHING AIR QUALITY DESIGNATIONS AND 
ALERT CRITERIA; PROHIBITING THE BURNING OF CERTAIN FUELS OR 
REFUSE WITHIN A SOLID FUEL HEATING APPLIANCE OR THE BURNING OF 
MATERIALS WHEN AIR POLLUTANTS REACH A CERTAIN LEVEL; 
ESTABLISHING SOLID FUEL HEATING APPLIANCE RESTRICTIONS AND 
PERMITS THEREFOR AND EXEMPTIONS FROM RESTRICTIONS; SETTING 
FORTH MINIMUM STANDARDS FOR CLEAN BURNING APPLIANCES, AND 
PRESCRIBING A PENALTY FOR VIOLATION OF THIS ORDINANCE. 

SECTION 1: AUTHORITY AND PURPOSE: 

The purpose of this ordinance is protect air quality resources vital to the public health, 
safety, and welfare of the County of Franklin by contro lling emissions from solid fuel and 
refuse burning. 

SECTION 2: DEFINITIONS: 

For the purpose of this ordinance, the fol lowing terms, phrases, words, and derivations 
all have the meanings given herein. The word "shall" is always mandatory and not 

merely directive. 

"AIR POLLUTION" The presence in the outdoor atmosphere of any contaminate 
or combinations thereof in such qual ity or of such nature and duration and under 
such conditions as would be injurious to numan health or welfare, to plant or 
animal life,· or to property, to interfereunreasonably with the enjoyment of life or 
property. 

"BUILDING" Any structure, dwelling. office, industrial plant, garage or barn, 
whether publicly or privately owned or any other structure as defined by the 
international building code. 

"BURN DOWN" That period of time following an air pollution alert required fo r the 
cessation of combustion wlthin solid fuel heating appliances or any other door 

FRANKLIN COUNTY ORDINANCE 2012·6-25 
PAGE- 1 
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fires or burning or incineration included within this ordinance. 

''CLEAN BURNING APPLIANCE" A solid fuel heating appliance that has been 
certified as clean burning by the United States Environmental Protection Agency 
(EPA). 

''FIREPLACE'' A residential solid fuel burning device with an air to fuel ratio of 
greater than thirty (30) which is a permanent structural feature of a building. A 
fireplace is made up of a concealed masonry or metal flue and a masonry or 
metal firebox enclosed in a decorative masonry or other building materials. A 
residential sol id fuel burning device which is freestand ing or which is installed 
into an existing "fireplace" opening is not included in the definition of "fireplace". 

"HEAT OUTPUT" The British thermal unit (BTU}/hour output of a solid fuel 
heating appliance. 

"OPEN BURNING" For the purposes of this ord inance, the combustion of any 
material not contal11ed in a heating appliance. Also for the purposes of this 
ordinance, the use of a f ireplace is considered open burning . 

"PARTICULATE MATTER (PM10/PM2.s)'' Any gas borne particles resulting from 
incomplete combustion, consisting predominantly, but not exclusively, of carbon 
and other combustible matter. 

"PERSON" Any individual, firm, partnership, association, corporation, company, 
organization or governmental entity. 

"REFUSE" All solid waste, garbage, and rubbish, including, but not limited to, 
cardboard, plastic, rubber, Styrofoam, petroleum products, foodstuff, Christmas 
trees, yard debris or chemically treated wood. 

''SOLE SOURCE" One or more solid fuel heating devices which constitute the 
only source of heat in a building for the purpose of space heating, No solid fuel 
heating device(s) shall be the sole source of heat in the building is equipped with 
a permanently installed furnace or heating system designed to heat the build ing 
that is connected or unconnected from its energy source, utilizing oil, natural gas, 
electricity or propane. 

"SOLID FUEL" Any form of untreated wood, coal, pressed logs, and pellet fuel. 

"SOLID FUEL HEATING APPliANCE" An enclosed device designed for solid 
fuel combustion that meets all of the following criteria: 

A. An air to fuel ratio averaging less than th irty five to one (35 to 1 ); 

FRANKLIN COUNTY ORDINANCf 2012-6-25 
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B. Firebox volume less than twenty (20) cubic feet; 
C. Minimum burn rate less than five kilograms (5kg) per hour; and 
D. Maximum weight of less than eight hundred kilograms (800 kg). 

SECTION 3: AIR QUALITY DESIGNATIONS AND ALERT CRITERIA 

A. The quality of the city's air shall be determined by monitoring 
pollutant levels in and/or around the city with equipment and 
methods approved and provided by DEQ at is expense. 

B. The quality of the city's air shall be designated by DEQ according to 
the following table (as may be amended from time to time by the 
EPA): 

DESIGNATIONS 

GOOD 

MODERATE 

Air Quality Index (AOI) 

UNHEALTHY FOR SENSITIVE GROUPS 

UNHEALTHY 

VERY UNHEALTHY 

HAZARDOUS. 

AOI 

0-50 

51~100 

101-150 

151-200 

201 -300 

301-500 

C. All wood burning, including, but not limited to, within a solid fuel heating 
appliance designed for wood fuel (commonly known as a "wood stove/)) or 
open fireplace, is prohibited whenever the DEQ forecasts an AQI of 
seventy five (75) or greater or forecasts air stagnation conditions will 
continue for at least twenty four (24) hours. 

D. No person shall allow, suffer, cause or permit any open burning of any 
kind (see IDAPA 58.01.01.600- 623) whenever DEQ forecasts an AQf of 
75 or greater or forecasts air stagnation conditions will continue for at least 
24 hours. 

SECTION 4: PUBLIC NOT/FICA TION 

FRANKLIN COUNTY ORDINANCE 2012-6-25 
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Whenever air pollution alert conditions are met, local print and news media, local 
officials, the police and fire departments, and city officials will be notified. In 
addition DEQ will post information on the DEQ website and the air quality 11otline. 

SECTION 5: BURNING SOLID FUEL OR REFUSE 

A. No person shall cause or allow refuse or coal to be burned in a solid fuel 
heating appliance designed for wood fuel commonly known as a 

"wood stove". 

8. No person shall cause or allow a wood stove to be operated contrary to 
the design, specifications and manufacturer's instructions. 

C. Notwithstanding the provisions of any section of the this ordinance, no 
person shall allow, SL.Iffer, cause, or permit the burning of materials which 

emit toxic co ntaminants or large volumes of smoke, particulate or odors 
deemed a public nuisance; such prohibited materials consist of, but are 
not limited to, the following: g;;;~rbage, tires or any other rubber materials, 
plastics, heavy petroleum products, dead animals or parts thereof, treated 

lumber, tree stumps, trash, wet or green vegetation, trade waste, 
commercial waste, roofing materials or any other asphaltic materials, 

drywall, sheetrock, tarpaper, floor L.mderlayment, insulation, chemicals, 
household garbage, motor vehicles or parts thereof w11ether junked or not, 
insulated wire, pathogenic wastes, hazardous wastes, etc. 

D. No person shall operate a residential solid fuel burning device or fireplace 
if the visib le emissions exceed 20% opacity as measured by EPA method 
9, except as follows: 

1. During an initial fifteen minute sta1i -up period, or 

2. During refueling operations which many not exceed a fifteen 

minute period in any three hour period. 

E. Notwithstanding the provisions of any section of this ordinance, no person 

shall allow, suffer, cause or permit the burning of any materials when the 

AO! as forecasted by the DEO reaches (75) or higher for any air pollutant 

within the Cache Valley Airshed. 

SECTION 6: SOLID FUEL HEATING APPLIANCE RESTRICTIONS AND PERMITS 

FRANJ<LIN COUNTY ORDINANCE 2012·6-25 
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A. From the date that this ordinance is effective, no person may sell or offer 
for sale within Franklin County any solid fuel heating appliance which is 
not listed ad certified by the EPA as a clean burning appliance. 

B. No person shall install any solid fuel heating appliance in any new or 
existing building without first having obtained a permit to do so from the 
County. In order for such a permit to be granted, all such appliances shall 
be listed and certified by the EPA as clean burning appliances. 
Installations shall be in accordance with the Uniform Fire Code and 
manufacturer's instructions. 

C. From the date the ordinance is effective; no person shall construct. or 
attempt to construct, any building for which a solid fuel burning appliance 
will be the sole source of heat. 

SECTION 7: EXEMPTIONS FROM RESTRICTIONS 

A. All solid fuel buming appliances classified by the EPA as a clean burning 
appliance may be operated during an air quality alert. 

B. A three hour burn down period shall be allowed for solid fuel heating 
appliances or fireplaces whose operation was commenced prior to the air 
quality alert. 

C. The County may grant exemptions from this ordinance if it is determined 
that: 

1. A solid fuel heating appliance is the sole source of heat for the 
structure in which is situated or 

2. Using alternative t1eating would cause an unreasonable economic 
hardship. 

D. Any building constructed after the effective date of this ordinance shall not 
be eligible for an exemption under subsections C1 and C2 of this section. 

SECTION 8: MINIMUM STANDARDS FOR CLEAN BURNING APPLIANCES 

A. Appliances shall meet the requirements of the code of federal regulations 
title 40, part 60, subpart AAA, "standards of performance for new 
residential wood heaters". 

SECTION 9: PENALTY 

FRANKLIN COUNTY ORDINANCE 2012-6-25 
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A violation of any of the provisions of this ordinance shall constitute a misdemeanor 
punishable by a fine t..lp to $1 ,000.00. 

DATED THIS 1.S day of June, 2012. 

Attest: 

SH~~ 

FRANKLIN COUNTY ORDINANCE 20·12-6-25 
PAGE · 8 

Board of Franklin County Commissioners 

~ES,~ 
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ORDINANCE NO. 2012-1 

AN ORDINANCE OF THE CITY OF PRESTON, IDAHO, 
SETTING FORTH THE AUTHORITY AND PURPOSE OF 
SAID ORDINANCE; DEFINITIONS OF TERMS CONTAINED 
THEREIN; ESTABLISHING AIR QUALITY DESIGNATIONS 
AND ALERT CRITERIA; PROHIBITING THE BURNING OF 
CERTAIN FUELS OR REFUSE WITHIN A SOLID FUEL 
HEATING APPLIANCE OR THE BURNING OF MATERIALS 
WHEN AIR POLLUTANTS REACH A CERTAIN LEVEL; 
ESTABLISHING SOLID FUEL HEATING APPLIANCE 
RESTRICTIONS AND PERMITS THEREFOR AND 
EXEMPTIONS FROM RESTRICTIONS; SETTING FORTH 
MINIMUM STANDARDS FOR CLEAN BURNING 
APPLIANCES, AND PRESCRIBING A PENALTY FOR 
VIOLATION OF THIS ORDINANCE; REPEALING OTHER 
ORDINANCES OR PARTS OF ORDINANCES IN CONFLICT 
HEREWITH; WAIVING THE RULE REQUIRING READING 
OF THIS ORDINANCE ON THREE SEPARATE OCCASIONS; 
AND ESTABLISHING AN EFFECTIVE DATE. 

BE IT ORDAINED BY THE MAYOR AND CITY COUNCIL OF THE CITY OF 
PRESTON, IDAHO, AS FOLLOWS: 

Section 1: Authority and Purpose. The purpose of this ordinance is to protect air quality 
resources vital to the public health, safety, and welfare of the City of Preston by controlling 
emissions from solid fuel and refuse burning. This ordinance is promulgated under the authority 
ofldaho Code Section 50-302. 

Section 2: Definitions: For the purpose of this ordinance, the following terms, phrases, words, 
and derivations all have the meanings given herein. The word "shall" is always mandatory and 
not merely directive. 

AIR POLLUTION: The presence in the outdoor atmosphere of any contaminate or 
combinations thereof in such quality or of such nature and duration and under such conditions as 
would be injurious to human health or welfare, to plant or animal life, or to property, to interfere 
unreasonably with the enjoyment oflife or property. 

BUILDING: Any structure, dwelling, office, industrial plant, garage or barn, whether publicly 
or privately owned or any other structure as defined by the international building code. 



BURN DOWN: That period of time following an air pollution alert required for the cessation of 
combustion within solid fuel heating appliances or any other door fires or burning or incineration 
included within this ordinance. 

CLEAN BURNING APPLIANCE: A solid fuel heating appliance that has been certified as 
clean burning by. the United States Environmental Protection Agency (EPA). 

FIREPLACE: A residential solid fuel burning device with an air to fuel ratio of greater than 
thirty (30) which is a permanent structural feature of a building. A fireplace is made up of a 
concealed masonry or metal flue and a masonry or metal firebox enclosed in a decorative 
masonry or other building materials. A residential solid fuel burning device which is 
freestanding or which is installed into an existing "fireplace" opening is not included in the 
definition of"fireplace". 

HEAT OUTPUT: The British thermal unit (BTU)Ihour output of a solid fuel heating appliance. 

OPEN BURNING: For the purposes of this ordinance, the combustion of any material not .... 
contained in a heating appliance. Also for the purposes of this ordinance, the use of a fireplace is 
considered open burning. 

PARTICULATE MAITER (PMto.IPM2.s): Any gas borne particles resulting from incomplete 
combustio~ consisting predominantly, but not exclusively, of carbon and other combustible 
matter. 

PERSON: Any individual, finn, partnership, association, corporation, company, organization or 
governmental entity. 

REFUSE: All solid waste, garbage, and rubbish, including, but not limited to, cardboard, plastic, 
rubber, Styrofoam, petroleum products, foodstuff, Christmas trees, yard debris or chemically 
treated wood. 

SOLE SOURCE: One or more solid fuel heating devices which constitute the only source of 
heat in a building for the purpose of space heating, No solid fuel heating device(s) shall be the 
sole source of heat in the b~lding if equipped with a permanently installed furnace or heating 
system designed to heat the "building that is connected or unconnected from its energy source, 
utilizing oil, natural gas, electricity or propane. 

SOLID FUEL: Any form of untreated wood, coal, pressed logs, and pellet fuel. 

SOLID FUEL HEATING APPLIANCE: An enclosed device designed for solid fuel combustion 
that meets all of the foiJowing criteria: 

A. An air to fuel ratio averaging less than thirty five to one (35 to I); 
B. Firebox volume less than twenty (20) cubic feet; 
C. Minimum bum rate less than five kilograms (5kg) per hour; and 



D. Maximwn weight of Jess than eight hundred kilograms (800 kg). 

Section 3: Air Quality Designations and Alert Criteria: 

A. The quality of the city's air shall be determined by monitoring pollutant levels in 
and/or around the city with equipment and methods approved and provided by DEQ 

at its expense. 

B. The quality of the city's air shall be designated by DEQ according to the following 
table. (as may be amended from time to time by the EPA): 

Air Quality Index (AQI) 

DESIGNATIONS AQI 

GOOD 0-50 

MODERATE 51-100 

UNHEALTHY FOR SENSITIVE GROUPS 101-150 

UNHEALTHY 151-200 

VERYUNHEALTHY 201-300 

HAZARDOUS 301-500 

C. All wood burning, including, but not limited to, within a solid fuel heating appliance 
designed for wood fuel (commonly known as a "wood stove") or open fireplace, is 
prohibited whenever the DEQ forecasts an AQI of seventy five (75) or greater or 
forecasts air stagnation conditions will continue for at least twenty four (24) hours. 

D. No person shall allow, suffer, cause or permit any open burning of any kind (see 
IDAPA 58.01.01.600- 623) whenever DEQ forecasts an AQI of75 or greater or 
forecasts air stagnation conditions will continue for at least 24 hours. 

Section 4: Public Notification: 

Whenever air pollution alert conditions are met, local print and news media, local 
officials, the police and fire departments, and city officials will be notified. In addition 
DEQ will post information on the DEQ website and the air quality hotline. 



Section 5: Burning Solid Fuel or Refuse: 

A. No person shall cause or allow refuse or coal to be burned in a solid fuel heating 
appliance designed for wood fuel commonly known as a "wood stove". 

B. No person shall cause or allow a wood stove to be operated contrary to the design, 

specifications and manufacturer's instructions. 

C. Notwithstanding the provisions of any section of the this ordinance, no person shall 

allow, suffer, cause, or permit the burning of materials which emit toxic contaminants 
or large volunies of smoke, particulate or odors deemed a public nuisance; such 

prohibited materials consist of, but are not limited to, the following: garbage, tires or 
any other rubber materials, plastics, heavy petroleum products, dead animals or parts 
thereof, treated lumber, tree stumps, trash, wet or green vegetation, trade waste, 
commercial waste, roofing materials or any other asphaltic materials, drywall, 
sheetrock, tarpaper, floor underlayment, insulation, chemicals, household garbage, 
motor vehicles or parts thereof whether junked or not, insulated wire, pathogenic 

wastes, hazardous wastes, etc. 

D. No person shall operate a residential solid fuel burning device or fireplace if the 
visible emissions exceed 20% opacity as measured by EPA method 9, except as 

folJows: 

1. During an initial fifteen minute start-up period, or 

2. During refueling operations which many not exceed a fifteen minute period in any 
three hour period. 

E. Notwithstanding the provisions of any section of this ordinance, no person shall 

allow, suffer, cause or permit the burning of any materials when the AQI as 

forecasted by the DEQ reaches (75) or higher for any air pollutant within the Cache 

Valley Airshed. 

Section 6: Solid Fuel Heating Appliance Restrictions and Permits: 

A. From the date that this ordinance is effective, no person may sell or offer for sale 
within the city limits of Preston any solid fuel heating appliance which is not listed 

and certified by the EPA as a clean burning appliance. 

B. No person shall install any solid fuel heating appliance in any new or existing 
building without first having obtained a permit to do so from the City. In order for 

such a pennit to be granted, all such appliances shall be listed and certified by the 

EPA as clean burning appliances. Installations shall be in accordance with the 
Unifonn Fire Code and manufacturer's instructions. 



C. From the date the ordinance is effective; no person shall construct, or attempt to 

construct, any building for which a solid fuel burning appliance will be the sole 

source of heat. 

Section 7: Exemptions from Restrictions: 

A. All solid fuel burning appliances classified by the EPA as a clean burning appliance 

may be operated during an air quality alert. 

B. A three hour burn down period shall be allowed for solid fuel beating appliances or 

fireplaces whose operation was commenced prior to the air quality alert .. 

C. The City may grant exemptions from this ordinance if it is determined that: 

1. A solid fuel heating appliance is the sole source of heat for the structure in which 

it is situated or 

2. Using alternative heating would cause an unreasonable economic hardship. 

D. Any building constructed after the effective date of this ordinance shall not be eligible 

for an exemption under subsections C 1 and C2 of this section. 

Section 8: Minimum Standards For Clean Burning Appliances: 

A. Appliances shall meet the requirements of the code of federal regulations title 40, part 

60, subpart AAA, "standards of performance for new residential wood heaters". 

Section 9: Penalty: 

A violation of any of the provisions of this ordinance shall constitute a misdemeanor 

punishable by a fine up to $1,000.00 and by confmement in the county jail for a period 

not to exceed six (6) months or by both such fine and imprisonment. 

Section 10: The rule requiring that this ordinance be read on three separate occasions is hereby 
waived. 

Section 11: All ordinances or parts of ordinances in conflict with this ordinance are hereby 
repealed. 

Section 12: This ordinance shall be in full force and effect from and after its passage, approval, 
and publication according to law. 



PASS ED AND APPROVED by the Mayor and City Council of the City of Preston, Idaho, this 
II th day of June, 20 I 2. 

CITY OF PRESTON, IDAHO 

AITEST: 
By: ;:1:" ~ ;tk ~ 

F. Lee Hendrickson, Mayor 



ORDINANCE NO. 2012- Ol 

AN ORDINANCE OF THE CITY OF WESTON, IDAHO, 
SETTING FORTH THE AUTHORITY AND PURPOSE OF 

SA ID ORDINANCE; DEFINITIONS OF TERMS CONTAINED 

THEREIN; ESTABLISHING AIR QUALITY DESIGNATIONS 

AND ALERT CRITERIA; PROHIBITING THE BURNING OF 

CERTAIN FUELS OR REFUSE WITHIN A SOLID FUEL 

HEATING APPLIANCE OR THE BURNING OF MATERIALS 

WHEN AIR POLLUTANTS REACH A CERTAIN LEVEL; 

ESTABLISHING SOLID FUEL HEATING APPLIANCE 

RESTRICTIONS AND PERMITS THEREFOR AND 

EXEMPTIONS FROM RESTRICTIONS; SETTING FORTH 
MINIMUM STANDARDS FOR CLEAN BURNING 

APPLIANCES, AND PRESCRIBING A PENALTY FOR 

VIOLATION OF THIS ORDINANCE; REPEALING OTHER 

ORDINANCES OR PARTS OF ORDINANCES IN CONFLICT 

HEREWITH ; WAIVING THE RULE REQUIRING READING 

OF THIS ORDINANCE ON THREE SEPARATE OCCASIONS; 
/ 

AND ESTABLISHING AN EFFECTIVE DATE. 

BE IT ORDAINED BY THE MAYOR AND CITY COUNCIL OF THE CITY OF 
WESTON, IDAHO, AS FOLLOWS: 

Section 1: Authority and Purpose. The pur-Pose of this ordinance is protect air quality resources 

vital to the public health , safety, and welfare of the City of Weston by controlling emissions from 

so lid fuel and refuse burning. This ordinance is promulgated under the authority of Idaho Code 

Section 50-302. 

Section 2: Definitions: For the purpose of this ordinance, the following terms, phrases, words, 

and derivations all have the meanings given herein. The word "shall" is always mandatory and 

not merely directive. 

AIR POLLUTION: The presence in the outdoor atmosphere of any contaminate or 

combinations thereof in such quality or of such nature and duration and under such conditions as 

would be injurious to human health or welfare, to plant or animal life, or to property, to 

interfereunreasonably with the enjoyment of life or property. 

BUILDING: Any structure, dwelling, office, industrial plant, garage or bam, whether publicly 

or privately owned or any other structure as defined by the international building code. 



BURN DOWN: That period of time following an air pollution alert required for the cessation of 

combustion within solid fuel heating appliances or any other door fires or burning or incineration 

included within this ordinance. 

CLEAN BURNING APPLIANCE: A solid fuel heating appliance that has been certified as 
clean burning by the United States Environmental Protection Agency (EPA). 

FIREPLACE: A residential solid fuel burning device with an air to fuel ratio of t,rreater than 

thirty (30) which is a permanent structural feature of a building. A fireplace is made up of a 

concealed masonry or metal flue and a masonry or metal firebox enclosed in a decorative 

masonry or other building materials. A residential solid fuel burning device which is 

freestanding or which is installed into an existing "fireplace" opening is not included in the 

definition of"fireplacc". 

HEAT OUTPUT: The British thermal unit (BTU)/hour output of a solid fuel heating appliance. 

OPEN BURNING: For the purposes ofthis ordinance, the combustion of any material not 

contained in a heating appliance. Also for the purposes of this ordinance, the use of a fireplace is 

considered open burning. 

P ARTICULATE MATTER (PM 1o/PM2.5): Any gas borne particles resulting from incomplete 

combustion, consisting predominantly, but not exclusively, of carbon and other combustible 
matter. 

PERSON: Any individual, finn, partnership, association, corporation, company, organization or 

governmental entity. 

REFUSE: All solid waste, garbage, and rubbish, including, but not limited to, cardboard, plastic, 

rubber, Styrofoam, petroleum products, foodstuff, Christmas trees, yard debris or chemically 

treated wood. 

SOLE SOURCE: One or more solid fuel heating devices which constitute the only source of 

heat in a building for the purpose of space heating, No solid fuel heating device(s) shall be the 

sole source of heat in the building is equipped with a pennanently installed furnace or heating 

system designed to heat the building that is connected or unconnected from its energy source, 

utilizing oil, natural gas, electricity or propane. 

SOLID FUEL: Any fonn ofuntreated wood, coal, pressed logs, and pellet fuel. 

SOLID FUEL HEATING APPLIANCE: An enclosed device designed for solid fuel combustion 

that meets all of the following criteria: 

A. An air to fuel ratio averaging less than thirty five to one (35 to I); 
B. Firebox volume less than twenty (20) cubic feet; 

C. Minimum burn rate less than five kilograms (Skg) per hour; and 



D. Maximum weight ofless than eight hundred kilograms (800 kg) . 

Section 3: Air Quality Designations and Alert Criteria: 

A. The quality of the city's air shall be detennined by monitoring pollutant levels in 

and/or around the city with equipment and methods approved and provided by DEQ 

at is expense. 

B. The quality of the city's air shall be designated by DEQ according to the following 
table (as may be amended from time to time by the EPA): 

Air Quality Index (AQI) 

DESIGNATIONS AQI 

GOOD 0-50 

MODERATE 51-100 

UN HEAL THY FOR SENSITIVE GROUPS 101-150 

UNHEALTHY 151-200 

VERY UN HEAL THY 201-300 

HAZARDOUS 301-500 

C. All wood burning, including, but not limited to, within a solid fuel heating appliance 

designed for wood fuel (commonly known as a "wood stove") or open fireplace, is 
prohibited whenever the DEQ forecasts an AQI of seventy five (75) or greater or 

forecasts air stagnation conditions will continue for at least twenty four (24) hours. 

D. No person shall allow, suffer, cause or pennit any open burning of any kind (see 

IDAPA 58.01.01.600 - 623) whenever DEQ forecasts an AQI of75 or greater or 

forecasts air stagnation conditions will continue for at least 24 hours. 

Section 4: Public Not~fication: 

Whenever air pollution alert conditions are met, local print and news media, local 
officials, the police and fire departments, and city officials will be notified. In addition 

DEQ will post information on the DEQ website and the air quality hotline. 



Section 5: Burning Solid Fuel or Refuse: 

A. No person shall cause or allow refuse or coal to be burned in a so lid fuel heating 

appliance designed for wood fuel commonly known as a "woodstove". 

B. No person shall cause or allow a wood stove to be operated contrary to the design, 

specifications and manufacturer's instructions. 

C. Notwithstanding the provisions of any section of the this ordinance, no person shall 

allow, suffer, cause, or pennit the burning of materials which emit toxic contaminants 

or large volumes of smoke, particulate or odors deemed a public nuisance; such 

prohibited materials consist of, but are not limited to, the following: garbage, tires or 

any other rubber materials, plastics, heavy petroleum products, dead animals or parts 

thereof, treated lumber, tree stumps, trash, wet or green vegetation, trade waste, 

commercial waste, roofing materials or any other asphaltic materials, drywall, 

sheetrock, tarpaper, floor underlayment, insulation, chemicals, household garbage, 

motor vehicles or parts thereof whether junked or not, insulated wire, pathogenic 

wastes, hazardous wastes, etc. 

D. No person shall operate a residential solid fuel burning device or fireplace if the 

visible emissions exceed 20% opacity as measured by EPA method 9, except as 

follows: 

I . During an initial fifteen minute start-up period, or 

2. During refueling operations which many not exceed a fifteen minute period in any 

three hour period. 

E. Notwithstanding the provisions of any section of this ordinance, no person shall 

allow, suffer, cause or permit the burning of any materials when the AQI as 

forecasted by the DEQ reaches (75) or higher for any air pollutant within the Cache 

Valley Airshed. 

Section 6: Solid Fuel Heating Appliance Restrictions and Permits: 

A. From the date that this ordinance is effective, no person may sell or offer for sale 

within the city limits of Weston any solid fuel heating appliance which is not listed ad 
certified by the EPA as a clean burning appliance. 

B. No person shall install any solid fuel heating appliance in any new or existing 

building without first having obtained a pennit to do so from the City. In order for 

such a pennit to be granted, all such appliances shall be listed and certified by the 

EPA as clean burning appliances. Installations shall be in accordance with the 

Unifonn Fire Code and manufacturer's instructions. 



C. From the date the ordinance is effective; no person shall construct, or attempt to 

construct, any building for which a solid fuel burning appliance will be the sole 

source of heat. 

Section 7: Exemptions.from Restrictions: 

A. All solid fuel burning appliances classified by the EPA as a clean burning appliance 

may be operated during an air quality alert. 

B. A three hour bum down period shall be allowed for solid fuel heating appliances or 

fireplaces whose operation was commenced prior to the air quality alert. 

C. The City may grant exemptions from this ordinance if it is determined that: 

I . A solid fuel heating appliance is the sole source of heat for the structure in which 

is situated or 

2. Using alternative heating would cause an unreasonable economic hardship. 

D. Any building constructed after the effective date of this ordinance shall not be eligible 

for an exemption under subsections C 1 and C2 of this section. 

Section 8: Minimum Standards For Clean Burning Appliances: 

A. Appliances shall meet the requirements of the code of federal regulations title 40, part 

60, subpart AAA, "standards of perfonnance for new residential wood heaters" . 

Section 9: Penalty: 

A violation of any of the provisions of this ordinance shall constitute a misdemeanor 

punishable by a fine up to $ 1 ,000.00 and by confinement in the county jail for a period 

not to exceed six (6) months or by both such fine and imprisonment. 

Section 10: The rule requiring that this ordinance be read on three separate occasions is hereby 
waived. 

Section 11 : All ordinances or parts of ordinances in conflict with this ordinance are hereby 

repealed. 

Section 12: This ordinance shall be in full force and effect from and after its passage, approval, 

and publication according to law. 



PA~SED AND A;{PPROVED by the Mayor and City Council of the City of Weston, Idaho, this 

£day of ;fk<-r·* , 2012. 

CITY OF WESTON, IDAHO 

ATTEST: 
By:_-'<=,7"~=m'-'-t.:....::;l'--e-L-a-rs~~.::...n_, +~-a-yo_r ____ _ 

~1/i atJVIM.iL 
Sallie Dance, Clerk 
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Franklin 
County 
RESIDENTS 

Air Quality Monitoring 
Three Ways To Check 

Every Day! 

The Franklin County area currently 
does not meet the 24-hour PM2.s air 
quality standard. 

To notifY the public, the Air Quality Index will be posted on DEQ's website 
each weekday morning and, if an air pollution episode is predicted or present, 
on Saturday and Sunday mornings as well. The hotline is updated every 
Monday through Friday during the spring, summer, and fall months, and will 
be extended to weekends and holidays between November and February. 

Residents can receive daily updates via email by subscribing to DEQ's Daily 
Air Quality Reports and Forecasts page, clicking on the "Subscribe to this 
page" link, selecting a location and entering an email address. 

www .d eq. i daho .gov/a i r-q u a I ity/m on ito ri ng/d ai I y-re ports-and-forecasts 

For the latest data check out the real time Air Quality Website: 
http : //ai rqual ity .deq. idah o.g ov 





Cache Valley Idaho PM2.5 Nonattainment Area SIP 

 

Appendix F. Public Involvement 

 

 Cache Valley Airshed Advisory Group 

 Public Notice 

 Public Hearing with Transcript—will be included following the public 

comment period 

 Response to Public Comment—will be included following the public 

comment period   
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Department of Environmental Quality # December 22, 2011 # For Immediate Release 

News Release 

MEDIA 
CONTACT 
• Melissa Gibbs 

DEQ Pocatello 
Regional Office 
(208) 236-6160 

DEQ invites citizens "to participate in local 
air quality involvement group 

POCATELLO- The Idaho Department 
of Environmental Quality (DEQ) is seeking 
citizens to participate in a local air quality 
public involvement group. 

The purpose of the group is to help 
DEQ identifY ways to properly manage air 
quality on the Idaho side of the Cache 
Valley. 

"The Cache Valley experiences poor air 
quality events during stagnant wintertime 
conditions due to temperature inversions 
that trap pollution by acting as a lid on 
the bowl-like topography of the valley," 
explained DEQ Airshed Coordinator 
Melissa Gibbs. "As a result, pollution in the 
valley exceeds federal health-based air 
quality standards." 

Participants will work with DEQ to 
develop an air quality improvement plan 
known as a SIP or State Implementation 
Plan aimed at helping the area attain 
compliance with air quality standards. 

"Serving on this group will provide 
participants with an opportunity to learn 
more about local air quality issues and 
ho·w air quality decisions are made and to 
contribute to the process of identifYing 
potential control measures for the area," 
Gibbs said. 

"We would like to engage a broad cross­
section of stakeholders-citizens, elected 
officials, agriculture and industry 
representatives, and others-in this process," 
Gibbs said. 

Persons interested in serving on the 
group are invited to attend a public meeting 
at 7 p.m., Monday, January 23, at the Franklin 
County Extension Office, 561 W. Oneida, 
Preston. The meeting will focus on how to 
engage citizen involvement and participation 
in the Cache Valley area. 

For more information, contact Melissa 
Gibbs at (208) 236-6160 or melissa.gibbs 
@deq.idaho.gov. 

End 



Department of Environmental Quality • February 7, 2012 • For Immediate Release 

News Release 

MEDIA 
CONTACT 

• Melissa Gibbs 
DEQ Pocatello 
Regional Office 
(208) 236-6160 

Cache Valley citizens air quality group to 
meet Feb. 29, seeks new members 

POCATELLO- Concerned about air 
quality in the Cache Valley? 

You can help! 

Join a group of local citizens who are 
working with the Idaho Department of 
Environmental Quality (DEQ) to identify 
ways to properly manage air quality on the 
Idaho side of the Cache Valley. 

The Cache Valley local air quality 
involvement group will meet at 7 p.m., 
Wednesday, February 29, at the Franklin 
County Extension Office, 561 W. Oneida, 
Preston. 

"We need people," said DEQ Airshed 
Coordinator Melissa Gibbs. "Air pollution 
affects everyone. If we pull together, we 
can have a positive impact on air quality in 
the valley." 

DEQ is looking for a broad cross-section 
of stakeholders-citizens, elected officials, 
agriculture and industry representatives, and 
others-to join the group. 

Participants will work with DEQ to 
develop an air quality improvement plan 
known as a SIP or State Implementation Plan 
aimed at helping the area attain compliance 
with air quality standards. 

For more information, contact Melissa 
Gibbs at (208) 236-6160 or melissa.gibbs 
@deq.idaho.gov. 

End 



Cache Valley Airshed Advisory Group 3/21/2012 

Purpose: To provide the public with a forum to understand and provide input on air quality issues 

facing the Cache Valley, to provide feedback to DEQ as representatives of various stakeholder groups, 

and to assist DEQ in public outreach activities. 

AGENDA 

1. Introductions 

2. Establishing operating procedures for future meetings 

3. Discuss roles, responsibilities, and activities of the Group 

4. Discuss roles, responsibilities, and activities of DEQ 

5. Topic Discussion 

6. Control Measures 

7. Re-cap of Action Items 

8. Set agenda for next meeting 

1. Group introductions 

2. Establish operating procedures for future meetings 

• Regular meetings (every 3 weeks, monthly, bi-monthly) 

• Time of meetings 

• Day of the week for meetings 

• Notification of meetings (email, or regular mail) 

• Notification on DEQ webpage (calendar of events) 

• Establish leadership of group (rotating chair or yearlong chair) 

• General Public's role during the meetings 

3. Groups roles, responsibilities and activities 

• Provide input on air quality issues facing the Cache Valley 

• Provide feedback to DEQ 

• Provide feedback/information to stakeholder groups 

• Assist DEQ in public outreach activities 



4. DEQ's roles, responsibilities and activities 

DEQ is working towards the development and submittal of SIP or State Implementation Plan 

for the Idaho side of the Cache Valley. DEQ needs input from the Cache Valley Advisory 

group on the SIP as a whole and the development of the control measures for the portion of 

the nonattainment area while lies in Idaho. The CVAAG input into this process particularly in 

developing a vision for what air quality should be like in the future ad developing specific 

goals, is especially important. 

DEQcan: 

• Provide facilities and technical information about agency activities 

• Suggest items of interest 

• Publicize meetings 

• Provide summary of the meetings 

5. Discussion of Topic ideas to strengthen the group's understanding of air quality issues. 

Documents provided tonight: 
• DEQ presentation from last meeting 

• PM2.5 1daho Area Designations 

• Randy Martin Special AQ studies (University of Utah) 

• Randy Martin AQ presentation 

• Examples of potential control strategies 

• Timeline I Schedule 

• Project Links/Resources 

• Source Definitions 

6. Control Measures 
As part of the SIP, Idaho will need to identify and implement control measures. To date no 
specific controls have been implemented in Idaho. 

Utah control measures already implemented: 
• Synchronized traffic lights in Logan City. 
• Free Logan Rapid Transit Bus during red and yellow air quality days. 
• Replacement of USU coal-fired heating plant with a modern natural gas plant. 

• Natural gas fueled buses for USU campus shuttles. 
• Conversion of the municipal power plant from diesel to natural gas. 

• Red-yellow-green wood-burning control program. 
• Smoking vehicle program. 
• Stage 1 vapor recovery. 

7. Action Items 

8. Agenda/Date & Time for next meeting 



Cache Valley Airshed Advisory Group 5/3/2012 

Purpose: To provide the public with a forum to understand and provide input on air quality issues 

facing the Cache Valley, to provide feedback to DEQ as representatives of various stakeholder groups, 

and to assist DEQ in public outreach activities. 

AGENDA 

1. Introductions 

2. Meeting Schedule (dates) 

3. Westside Bus Route discussion 

4. School Bus Retrofits 

5. Utah most recent proposed control measures for Cache County 

6. CNG 

7. American Lung Association Report 

8. News Articles 

9. Residential Wood Combustion Ordinances 

10. City Meetings 
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Cache Valley Airshed Advisory Group 

Thursday May 3, 2012 
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MEMBER REPRESENTS 

Tyler Olson Citizen/Farm Bureau/Farming 

Gary Leak Agriculture 

Ivan Mott Citizen 

Jennifer Mott Citizen 

Lloyd Harris Citizen 

Stanley Parker Citizen 

Duke Mumford Elected OfficiaVDairy & Ag 

Rebecca Giles Citizen/Public Health 

f~Jeremy Jensen Citizen/ HOA 

\Susan West Citizen 

Ralph West Citizen 

Lyla Dettner Franklin Soil and Water District 

Alan White GPBA/ business owner/media 

Jessi Holt Citizen 

Steven Aust Citizen/Chemistry 

Timothy Moosman Citizen 

Doug Rallison Farming/citizen 

Glen Seamons Citizen 

City 

Weston 

Weston 

Weston 

Weston 

Franklin 

Franklin 

Clifton 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Franklin 

Franklin 
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Cache Valley Airshed Advisory Group 
(non members) 

May 3, 2012 

Phone Email Address 
Number 



Cache Valley Airshed Advisory Group Meeting Schedule 

May 3, 2012 Franklin County Ag Extension Office 

May 24, 2012 Franklin County Ag Extension Office 

June 7, 2012 Preston Library 

July 26, 2012 Franklin County Ag Extension Office 

August 16, 2012 Preston Library 

September 13, 2012 Franklin County Ag Extension Office 

September 27, 2012 Franklin County Ag Extension Office 

October 18, 2012 Franklin County Ag Extension Office 

November 15, 2012 Franklin County Ag Extension Office 

November 29, 2012 Franklin County Ag Extension Office 

December 20, 2012 Franklin County Ag Extension Office 

January 10, 2013 Franklin County Ag Extension Office 



Cache Valley Airshed Advisory Group 5/24/2012 

Purpose: To provide the public with a forum to understand and provide input on air quality issues 

facing the Cache Valley, to provide feedback to DEQ as representatives of various stakeholder groups, 

and to assist DEQ in public outreach activities. 

AGENDA 

1. Introductions 

2. Monitoring 
• New Monitor FDMS Filter Dynamics Measurement System 

• DEQ list serve (email updates on AQ) & AQ hotline- after July 

• Show-n-Tell 

3. Grant updates 
• DERP funding-retrofitting generators at irrigation pumps 

• Stage 1 vapor recovery 

4. Westside Bus Route -survey 
• Getting the survey out to the community 

o Possibility to send with water bill in Dayton, Weston and Clifton 

o Website locations 

• GBPA 

• DEQ 

• KACH ./ 

• Preston Citizen 

• Franklin County 

• PRTand CVTD 

0 Other? 

5. RWC ordinance -Franklin City Letter 

6. Clean Air Act- Controls and Emission Reductions to be used in the Idaho SIP (some of these do not 
result in much control/credit for the SIP) 
• Diesel Retrofits (Westside and Preston School Districts) 
• Commuter Bus Service (2 morning, 1 afternoon, and 2 evening routes) (this only covers a small 

percentage of the estimated 1700 daily commuters to the Logan, Utah area) 
• Emissions Reductions: 2 woodstove changeouts (2006-2007 76 woodstoves & 2012-2012 76 

woodstoves) (Estimated reduction of direct PM from RWC by 8 tons) 
• Agricultural Control Measures - The Food Security Act and the Farm Bill- BMP's for agricultural 

operations 
• Air Pollution emergency episode Rule 
• Tier 2 Federal Motor Vehicle Emissions Requirements 
• Road Sanding Agreements- Franklin County and ITO (needs to be completed& is enforceable) 

7. Enforceable Control Measure Options 
• RWC -Residential Wood Combustion Ordinance 
• Inspection and Maintenance Program (1/M - vehicle testing) 
• Other? 

8. Other controls? 
• Stage 1 vapor recovery 
• Expanding commuter bus service to west side of valley 

• Other? 

9. Items for next meeting 
10. Next meeting June 7, 2012 Preston Library 
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Cache Valley Airshed Advisory Group 
Thursday May 24, 2012 

-- --- - -- ----- ------ -., "- --- -------- -- r- - - ----PI kanXb ·r t 

MEMBER REPRESENTS 

Tyler Olson Citizen/Farm Bureau/Farming 

Gary Leak Agriculture 

Ivan Mott Citizen 

Jennifer Mott Citizen 

Lloyd Harris Citizen 

Stanley Parker Citizen 

Duke Mumford Elected Official/Dairy & Ag 

Rebecca Giles Citizen/Public Health 

Jeremy Jensen Citizen/ HOA 

Susan West Citizen 

Ralph West Citizen 

Lyla Dettner Franklin Soil and Water District 

Alan White GPBA/ business owner/media 

Jessi Holt Citizen 

Steven Aust Citizen/Chemistry 

Timothy Moosman Citizen 

Doug Rallison Farming/citizen 

Glen Seamons Citizen 

City 

Weston 

Weston 

Weston 

Weston 

Franklin 

Franklin 

Clifton 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Franklin 

Franklin 



Cache Valley Airshed Advisory Group 6/7/2012 

Purpose : To provide the public with a forum to understand and provide input on air quality issues 

facing the Cache Valley, to provide feedback to DEQ as representatives of various stakeholder groups, 

and to assist DEQ in public outreach activities. 

AGENDA 

1. Introductions 

2. Open Burning Rules 
3. Logan and Franklin Air Quality Monitoring Graph 
4. Emissions Inventory 
5. Items for next meeting 
6. Next meeting June 28, 2012 Franklin County Ag Extension Office 
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Cache Valley Airshed Advisory Group 
Thursday June 7, 2012 
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MEMBER REPRESENTS 

Tyler Olson Citizen/Farm Bureau/Farming 

Gary Leak Agriculture 

Ivan Mott Citizen 

Jennifer Mott Citizen 

Lloyd Harris Citizen 

Stanley Parker Citizen 

Duke Mumford Elected Official/Dairy & Ag 

Rebecca Giles Citizen/Public Health 

Jeremy Jensen Citizen! HOA 

Susan West Citizen 

Ralph West Citizen 

Lyla Dettner Franklin Soil and Water District 

Alan White GPBA/ business owner/media 

Jessi Holt Citizen 

Steven Aust Citizen/Chemistry 

Timothy Moosman Citizen 

Doug Rallison Farming/citizen 

Glen Seamons Citizen 

City 

Weston 

Weston 

Weston 
I 

Weston 

Franklin 

Franklin 

Clifton 
I 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Franklin 

Franklin 

~-- ----- --- - -



Please Print 

Cache Valley Airshed Advisory Group 
(non members) 

June 7, 2012 

Name Address Phone Email Address 



Cache Valley Airshed Advisory Group 7/26/2012 

Purpose: To provide the public with a forum to understand and provide input on air quality issues 

facing the Cache Valley, to provide feedback to DEQ as representatives of various stakeholder groups, 

and to assist DEQ in public outreach activities. 

AGENDA 

1. Introductions 

2. Diesel Emission Reduction Program 
3. RWC ordinances 

• City of Preston- Adopted Ordinance 2012-1 (6/20/2012) 
• City of Franklin -Voted Against Adopting 
• City of Weston-
• City of Dayton -

• City of Clifton-
• City of Oxford -
• Franklin County- Adopted Ordinance 2012-6-25 (6/25/2012) 

4. Road Sanding Agreements 
• Franklin Count Road and Bridge- Complete 
• Idaho Transportation Department -In progress 

5. Other 
6. Items for next meeting 
7. Next meeting August 16, 2012 Preston Library 
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Cache Valley Airshed Advisory Group 
Thursday July 26, 2012 
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MEMBER REPRESENTS 

Tyler Olson Citizen/Farm Bureau/Farming 

Gary Leak Agriculture 

Ivan Mott Citizen 

Jennifer Mott Citizen 

Lloyd Harris Citizen 

Stanley Parker Citizen 

Duke Mumford Elected Official/Dairy & Ag 

Rebecca Giles Citizen/Public Health 

Jeremy Jensen Citizen/ HOA 

Susan West Citizen 

Ralph West Citizen 

Lyla Dettner Franklin Soil and Water District 

Alan White GPBAI business owner/media 

Jessi Holt Citizen 

Steven Aust Citizen/Chemistry 

Timothy Moosman Citizen 

Doug Rallison Farming/citizen 

Glen Seamons Citizen 

City 

Weston 

Weston 

Weston 
I 

Weston 
I 

Franklin 

Franklin 

Clifton 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Franklin 

Franklin 
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Cache Valley Airshed Advisory Group 
(non members) 

July 26, 2012 

Phone Email Address 



Cache Valley Airshed Advisory Group 8/16/2012 

Purpose: To provide the public with a forum to understand and provide input on air quality issues 

facing the Cache Valley, to provide feedback to DEQ as representatives of various stakeholder groups, 

and to assist DEQ in public outreach activities. 

AGENDA 

1. Introductions 

2. Status of RWC Ordinances 
• Franklin County- Adopted Ordinance 2012-6-25 (6/25/2012) 
• Preston City- Adopted Ordinance 2012-1 (6/20/2012) 
• Franklin City 

• Weston City- Adopted Ordinance 8/1/2012 
• Dayton City 
• Clifton City- Adopted Ordinance 8/1/2012 
• Oxford City 

3. Road Sanding Agreements 
• Franklin County- Complete 
• lTD- In progress 

4. Cache County Vehicle Emissions Testing- Herald Journal 
5. Other 
6. Items for next meeting 
7. Next meeting September 13, 2012 Franklin County Ag Extension Office 
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Cache Valley Airshed Advisory Group 
Thursday August 16, 2012 

Please mark an X by your name if present 

MEMBER REPRESENTS 

Tyler Olson Citizen/Farm Bureau/Farming 

Gary Leak Agriculture 

Ivan Mott Citizen 

Jennifer Mott Citizen 

Lloyd Harris Citizen 

Stanley Parker Citizen 

Duke Mumford Elected Official/Dairy & Ag 

Rebecca Giles Citizen/Public Health 

Jeremy Jensen Citizen/ HOA 

Susan West Citizen 

Ralph West Citizen 

Lyla Dettner Franklin Soil and Water District 

Alan White GPBA/ business owner/media 

Jessi Holt Citizen 

Steven Aust Citizen/Chemistry 

Timothy Moosman Citizen 

Doug Rallison Farming/citizen 

Glen Seamons Citizen 

City 

Weston 

Weston 

Weston 

Weston 

Franklin 

Franklin 

Clifton 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Franklin 

Franklin 



Cache Valley Airshed Advisory Group 9/13/2012 

Purpose: To provide the public with a forum to understand and provide input on air quality issues 

facing the Cache Valley, to provide feedback to DEQ as representatives of various stakeholder groups, 

and to assist DEQ in public outreach activities. 

AGENDA 

1. Introductions 

2. Status of Website upgrades for AQ updates for Franklin 
• AQI hotline 
• Site for list serve for Franklin real time air quality data 

3. New Air quality Monitor (installation) (Late October) 
4. Utah Draft SIP 

• Cache County 1/M Program 
5. Idaho Draft SIP 

• Idaho Controls (11) 2 are enforceable (RWC ordinance and Road Sanding 
Agreements) 

• Review and Comment by next meeting {9/27 /2012) 
• Public Comment Period {October- November Timeframe) 
• Public Hearing (within the public comment period) 

6. Herald Journal articles 
7. Other 
8. Items for next meeting 
9. Next meeting September 27, 2012 Franklin County Ag Extension Office 



Cache Valley Airshed Advisory Group 
Thursday September 13, 20 12 

Please mark an X by your name if present 

ATTENDANCE MEMBER REPRESENTS 

Tyler Olson Citizen/Farm Bureau/Farming 

Gary Leak Agriculture 

Ivan Matt Citizen 

Jennifer Matt Citizen 

><--. Lloyd Harris Citizen 

Stanley Parker Citizen 

Duke Mumford Elected Official/Dairy & Ag 

Rebecca Giles Citizen/Public Health 

Jeremy Jensen Citizen/ HOA 

X Susan West Citizen 

Ralph :Ulel!lt - Citizen 

Ly la Dettner Franklin Soil and Water District 

X Alan White GPBA/ business owner/media 

~ 
Jessi Holt Citizen 

v Steven Aust Citizen/Chemistry 

Timothy Moosman Citizen 

Doug Rallison Farming/citizen 

~ Glen Seamons Citizen 

City 

Weston 

Weston 

Weston 

Weston 

Franklin 

Franklin 

Clifton 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Franklin 

Franklin 
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Cache Valley Airshed Advisory Group 
(non members) 

September 13, 2012 

Phone Email Address 
Number 
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Cache Valley Airshed Advisory Group 9/27/2012 

Purpose: To provide the public with a forum to understand and provide input on air quality issues 

facing the Cache Valley, to provide feedback to DEQ as representatives of various stakeholder groups, 

and to assist DEQ in public outreach activities. 

AGENDA 

1. Introductions 

2. Status of Website upgrades for AQ updates for Franklin 
• AQI hotline 208-239-5028 
• Site for list serve for Franklin real time air quality data 

http://www.deq.idaho.gov/air-quality/monitoring/daily-reports-and-forecasts.aspx 

3. Sign up for Email Updates for AQI 
4. Idaho Draft SIP- Comments 
5. Other 
6. Items for next meeting 
7. Next meeting October 18, 2012 Franklin County Ag Extension Office 



Pl 

ATTENDANCE 

y 

X 
'X 
~ 

x 
X 
X 

Cache Valley Airshed Advisory Group 
Thursday September 27, 2012 
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MEMBER REPRESENTS 

Tyler Olson Citizen/Farm Bureau/Farming 

Gary Leak Agriculture 

Ivan Mott Citizen 

Jennifer Mott Citizen 

Lloyd Harris Citizen 

Stanley Parker Citizen 

Duke Mumford Elected Official/Dairy & Ag 

Rebecca Giles Citizen/Public Health 

Jeremy Jensen Citizen/ HOA 

Susan West Citizen 

&alflh West Citizen 

Ly la Dettner Franklin Soil and Water District 

Alan White GPBA/ business owner/media 

Jessi Holt Citizen 

Steven Aust Citizen/Chemistry 

Timothy Moosman Citizen 

Doug Rallison Farming/citizen 

Glen Seamons Citizen 

City 

Weston 

Weston 

Weston 

Weston 

Franklin 
I 

Franklin 
' 

Clifton 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Franklin 

Franklin 
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Cache Valley Airshed Advisory Group 
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Cache Valley Airshed Advisory Group 10/18/2012 

Purpose: To provide the public with a forum to understand and provide input on air quality issues 

facing the Cache Valley, to provide feedback to DEQ as representatives of various stakeholder groups, 

and to assist DEQ in public outreach activities. 

AGENDA 

1. Introductions 

2. POSTCARDS 

• AQI hotline 208-239-5028 
• Real-Time http://airquality.deq.idaho.gov 

• Site for list serve for Franklin real time air quality data 
http://www.deq.idaho.gov/air-quality/monitoring/daily-reports-and-forecasts .aspx 

3. Latest Draft Idaho SIP 
4. Link to AQI on External Websites 
5. AQI Daily updates start November for weekends and Holidays 
6. FDMS Schedule 
7. 30 Day Public Comment Period (should start November 1, 2012) 
8. Formal Public Hearing (will be near the end of the comment period) 
9. Other 
10. Items for next meeting 
11. Next meeting November 15, 2012 Franklin County Ag Extension Office 
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Cache Valley Airshed Advisory Group 
Thursday October 18, 2012 
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MEMBER REPRESENTS 

Tyler Olson Citizen/Farm Bureau/Farming 

Gary Leak Agriculture 

Ivan Matt Citizen 

Jennifer Matt Citizen 

Lloyd Harris Citizen 

Stanley Parker Citizen 

Duke Mumford Elected Official/Dairy & Ag 

Rebecca Giles Citizen/Public Health 

Jeremy Jensen Citizen/ HOA 

Susan West Citizen 

Ralph West Citizen 

Lyla Dettner Franklin Soil and Water District 

Alan White GPBAI business owner/media 

Jessi Holt Citizen 

Steven Aust Citizen/Chemistry 

Timothy Moosman Citizen 

Doug Rallison Farming/citizen 

Glen Seamons Citizen 

City 

Weston 

Weston 
I 

Weston 

Weston 

Franklin 

Franklin 

Clifton 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Preston 

Franklin 

Franklin 
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Public Notice 

  



 



NOTICE OF 30-DAY PUBLIC COMMENT PERIOD AND PUBLIC HEARING 
REGARDING THE STATE IMPLEMENTATION PLAN FOR PM2.5 (fine 

particulate matter) IN CACHE VALLEY, IDAHO (PORTIONS OF FRANKLIN 
COUNTY) 

Notice is hereby given that the State ofldaho Department of Environmental Quality 
(DEQ) has scheduled a public comment period from now through November 30, 2012. 
DEQ will conduct a public hearing on Thursday, November 29, 2012 at 6:30p.m. in the 
Franklin County Agricultural Extension Office located at 561 W. Oneida, Preston, Idaho. 

PROPOSED ACTION: DEQ is proposing to submit a State Implementation Plan (SIP) 
for attaining the National Ambient Air Quality Standard (NAAQS) for PM2.5 (fine 
pa11iculate matter) in the Logan (UT-ID) Area to the U.S. Environmental Protection 
Agency, for inclusion in the (SIP), as required by Section 110 ofthe Clean Air Act. The 
intent of the SIP is to demonstrate how attainment with the NAAQS will be achieved by 
the attainment date of January 1, 2015. 

AVAILABILITY OF MATERIALS AND PUBLIC HEARING: The draft Cache 
Valley Idaho PM2.s Nonattainment Area State Implementation Plan is available for public 
review on the DEQ website at www.deq.idaho.gov/public-comment-opportunities. 

Printed materials will be made available at the Larsen-Sant Public Library located at 1 09 
South 1st East, Preston, Idaho, and the DEQ Regional Office in Pocatello located at 444 
Hospital Way #300. 

An informational meeting will be held at the Franklin County Agricultural Extension 
Office on November 29, 2012, at 5:30p.m. mountain time. 

A public hearing will be held at the Franklin County Agricultural Extension Office on 
November 29, 2012, at 6:30p.m. mountain time. Oral and written testimony will be 
accepted at that time. 

SUBMISSION OF WRITTEN COMMENTS-ASSISTANCE ON TECHNICAL 
QUESTIONS: Anyone may submit written comments regarding this proposal. To be 
most effective, comments should address air quality considerations and include supporting 
materials where available. Comments, requests, and questions regarding the public 
comment process, or technical assistance should be directed to Melissa Gibbs, Department 
of Environmental Quality, 444 Hospital Way #300, Pocatello, Idaho 83201, 
melissa.gibbs@deq.idaho.gov, or (208) 236-6160. Please reference "Cache Valley Idaho 
PM2.5 Nonattainment Area State Implementation Plan" when sending comments or 
requesting information. 

All written comments concerning this proposal must be directed to and received by the 
undersigned on or before 5:00, p.m., MST/MDT, November 30, 2012. 

DATED this 301
h day of October, 2012. 



Melissa Gibbs 
Airshed Coordinator 



Department of Environmental Quality ~ October 30, 2012 ~ For Immediate Release 

News Release 

MEDIA 
CONTACT 

• Melissa Gibbs 
DEQ Pocatello 
Regional Office 
(208) 373-0550 

DEQ seeks comment on draft Cache Valley air 
quality improvement plan; public hearing 
scheduled 

POCATELLO- The Idaho Department 
of Environmental Quality (DEQ) is seeking 
public comment on a draft plan to improve 
air quality in the Cache Valley. 

The plan, entitled Cache Valley Idaho 
PM2.5 Nonattainment Area State 
Implementation Plan, demonstrates how 
the area will comply with the national 
ambient air quality standard for fine 
particulate matter (referred to as PM2.5) 
by January 1, 2015. 

Exposure to fine particles is linked to a 
variety of serious health problems, 
including decreased lung function, 
aggravated asthma, chronic bronchitis, 
irregular heartbeat, non-fatal heart 
attacks, and premature death in people 
with heart or lung disease. 

Based on monitoring data, it was 
determined that the Cache Valley, 
spanning Idaho and Utah, had failed to 
meet the 24-hour standard for PM2.5. 
Contributing sources include emissions 
from wood stoves, vehicles, and mobile 
dust. 

The draft plan outlines a variety of 
control strategies and contingency 
measures to improve air quality. Key 
elements include: 

• implement residential wood stove 
combustion ordinances to control burning 
during air quality alerts 

• keep the public informed of air 
quality conditions and associated protective 
actions through DEQ's Air Quality Index 
Program 

• reduce the amount of wintertime 
road sanding material 

A public informational meeting on the 
draft plan will be held at 5:30p.m., 
Thursday, November 29, 2012, at the 
Franklin County Agricultural Extension 
Office, 561 W. Oneida, Preston, Idaho, 
followed by a public hearing at the same 
location at 6:30p.m. Oral and written 
comments will be accepted at the hearing. 

The document is available for review at 
DEQ's Pocatello Regional Office, 444 Hospital 
Way, and on DEQ's website at www.deq. 
idaho.govjpublic-comment-opportunities. 

The deadline for submitting comments is 
5 p.m. MST, Friday, November 30, 2012. 

Submit written comments on DEQ's 
website or by mail or email to: 

Melissa Gibbs 
SIP j Airshed Coordinator 
DEQ Pocatello Regional Office 
4440 Hospital Way, #300 
Pocatello, ID 83201 
melissa.gibbs@deq.idaho.gov 
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