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Nu-West Conda Phosphate Operations

Superphosphoric Acid Process Line Fluoride Emissions Based on Stack Test Data Proration

Permit Section Units Permit Limit

Existing SPA 

(from stack tests 

resulting in maximum 

emissions)

Additional #3 

SPA Estimated

50-58% P2O5 Acid Feed gpm none 126.4 62

Specific Gravity none none 1.8 1.71
50-58% P2O5 Acid Feed lb/hr none 113,851 52,881
50-58% P2O5 Acid Feed tons/day none 1,366 635
Equivalent P2O5 Feed wt% none 59.11 53.00
Equivalent P2O5 Feed lb/hr none 67,297 28,027
Equivalent P2O5 Feed tons/day none 808 336
Equivalent P2O5 Feed tons/hr none 34 14
Equivalent P2O5 Feed tons/year 560000 294,762 122,759

SPA Process Fluoride emissions* lb F/hr none 0.181 0.075

6.2 SPA Process Fluoride emissions lb F/ton equivalent P2O5 feed 0.00870 0.00538 0.00538

68-70% P2O5 SPA Product tons/day none --- 487
68-70% P2O5 SPA Product lb/hr none --- 40,619

6.6 SPA Scrubber Flow gpm 559 maximum 510.17
6.6 SPA Scrubber Pressure Drop in. H2O 6.38 maximum 5.43

Superphosphoric Acid Process Line Fluoride Emissions Based on Permit Limit 

Permit Section Units Value

6.2 SPA Process Fluoride Emissions Permit Limit lb F/ton equivalent P2O5 feed 0.00870
Post-Project SPA #1 & 2 Equivalent P2O5 Feed tons/hr 28
Post-Project SPA #3 Equivalent P2O5 Feed tons/hr 14
Post-Project Fluoride emissions from SPA #1 and 2 lb F/hr 0.24
Post-project Fluoride emissions from SPA #3 lb F/hr 0.12
Total Post-Project Fluoride Emissions from SPA process Line tpy 1.6

* Increase proportional to feed Ems for SPA3 = Stack Ems for SPA1&2 x Eq. SPA3 Feed / Ini Eq. SPA 1&2 Feed



















Baseline Actual Emissions (BAE)

B-5 Nebraska Boiler
All Criteria 

Pollutant and 

GHG, except PM

PM/PM10/PM2.5

2-Year Annual Average Natural 

Gas Usage
1,104,895 1,100,918 kscf/year

Heating Value of Natural Gas 1,020 1,020 Btu/scf

Permitted Capacity (Condition 

5.6)
1,768,000 1,768,000 kscf/year

Baseline Period 2006-2007 2007-2008

BAE
Permitted 

Emissions*
Adjusted BAE

Value Units tpy tpy tpy

CO 6.14E-02 lb/MMBtu Source Tests, May 26-27, 2009 34.60 35.40 34.60

NOx 7.17E-02 lb/MMBtu

2-year Average NOx Emission 

Factor from Records maintained 

as required by Conditions 5.9 

40.39 70.71 40.39

SO2 0.00059 lb/MMBtuTier I Annual Emissions Report, June 2005 stack test0.33 0.53 0.33

PM 5.47E-03 lb/MMBtu Source Tests, May 26-27, 2009 3.07 4.42 3.07

PM10 5.47E-03 lb/MMBtu Source Tests, May 26-27, 2009 3.07 4.42 3.07

PM2.5 5.47E-03 lb/MMBtu
Assumed equal to PM10 for 

natural gas combustion
3.07 --- 3.07

VOC 0.0013 lb/MMBtuTier I Annual Emissions Report, June 2005 stack test0.73 1.50 0.73

Lead 4.90E-07 lb/MMBtu AP-42, Chapter 1.4, Table 1.4-2 2.76E-04 4.42E-04 2.76E-04

Asbestos --- --- --- --- --- ---

Beryllium 1.18E-08 lb/MMBtu AP-42, Chapter 1.4, Table 1.4-4 6.63E-06 1.06E-05 6.63E-06

Mercury 2.55E-07 lb/MMBtu AP-42, Chapter 1.4, Table 1.4-4 1.44E-04 2.30E-04 1.44E-04

Vinyl Chloride --- --- --- --- --- ---

Flourides --- --- --- --- --- ---

Sulfuric Acid Mist --- --- --- --- --- ---

H2S --- --- --- --- --- ---

TRS (including H2S) --- --- --- --- --- ---

GHG 1.22E+02 lb/MMBtu Source Tests, May 26-27, 2009 68,747 110,005 68,747

Emission Factor
Emission Factor ReferencePollutant

*Tier I permit condition 5.2



SPA Scrubber

PM/PM10/PM2.5 Fluorides

2-Year Annual Average 100% Eq. 

P2O5 Feed Rate
213,105 212,288 tpy of Eq. P2O5

2-Year Annual Average Scrubber 

Operating Hours
8,372 8,365 hr/yr

Permitted Capacity (Condition 

6.7)
560,000 560,000 tpy of Eq. P2O5

Baseline Period 2007-2008 2011-2012

BAE
Permitted 

Emissions*
Adjusted BAE

Value Units tpy tpy tpy

CO --- --- --- --- --- ---

NOx --- --- --- --- --- ---

SO2 --- --- --- --- --- ---

PM 0.0100
lb/ton of eq. P2O5 

feed
Assumed equal to PM10 1.07 21 1.07

PM10 0.0100
lb/ton of eq. P2O5 

feed

Calculated as average of past two 

source tests (2007 and 2009)
1.07 --- 1.07

PM2.5 0.0025
lb/ton of eq. P2O5 

feed

Calculated as average of past two 

source tests (2007 and 2009)
0.27 --- 0.27

VOC --- --- --- --- --- ---

Lead --- --- --- --- --- ---

Asbestos --- --- --- --- --- ---

Beryllium --- --- --- --- --- ---

Mercury --- --- --- --- --- ---

Vinyl Chloride --- --- --- --- --- ---

Fluorides 3.02E-03
lb/ton of eq. P2O5 

feed

Calculated as average of source 

tests conducted in baseline period 

(2011-2012)

0.32 2.44 0.32

Sulfuric Acid Mist --- --- --- --- --- ---

H2S --- --- --- --- --- ---

TRS (including H2S) --- --- --- --- --- ---

GHG --- --- --- --- --- ---

*Tier I permit condition 6.2 for fluorides and condition 6.5 for PM

Pollutant
Emission Factor

Emission Factor Reference



SPA Oxidation Reactor
2-Year Annual Average 100% Eq. 

P2O5 Feed Rate
222,150 tpy of Eq. P2O5

2-Year Annual Average Oxidation 

Reactpr Operating Hours
8,370 hr/yr

Permitted Capacity (Condition 

6.7)
560,000 tpy of Eq. P2O5

Baseline Period 2006-2007

BAE
Permitted 

Emissions
Adjusted BAE

Value Units tpy tpy tpy

CO 2.175 lb/hr Source Test, 2008 9.10 --- 9.10

NOx 0.137 lb/hr Source Test, 2008 0.57 5 0.57

SO2 --- --- --- --- --- ---

PM --- --- --- --- --- ---

PM10 --- --- --- --- --- ---

PM2.5 --- --- --- --- --- ---

VOC --- --- --- --- --- ---

Lead --- --- --- --- --- ---

Asbestos --- --- --- --- --- ---

Beryllium --- --- --- --- --- ---

Mercury --- --- --- --- --- ---

Vinyl Chloride --- --- --- --- --- ---

Flourides --- --- --- --- --- ---

Sulfuric Acid Mist --- --- --- --- --- ---

H2S --- --- --- --- --- ---

TRS (including H2S) --- --- --- --- --- ---

GHG --- --- --- --- --- ---

Pollutant
Emission Factor

Emission Factor Reference

*Tier I permit condition 6.4



Instructions:

Company:
Address:

City:
State:

Zip Code:
Facility Contact:

Title:
AIRS No.:

N

Y

N

Pollutant Annual Emissions 
Increase (T/yr)

Annual Emissions 
Reduction (T/yr)

Annual 
Emissions 
Change 

(T/yr)
NOX 6.3 0 6.3
SO2 0.1 0 0.1
CO 16.9 0 16.9
PM10 2.3 0 2.3
VOC 0.6 0 0.6
TAPS/HAPS 0.2 0 0.2
Total: 26.4 0 26.4

Fee Due 5,000.00$                  

Comments:

029-00003

Does this facility qualify for a general permit (i.e. concrete 
batch plant, hot-mix asphalt plant)? Y/N

Did this permit require engineering analysis? Y/N

Is this a PSD permit Y/N (IDAPA 58.01.01.205.04)

Emissions Inventory

PTC Fee Calculation

Nu-West Industries, Inc.
3010 Conda Road

Environmental Specialist
Clint Humpherys
83276

Fill in the following information and answer the following questions 
with a Y or N.  Enter the emissions increases and decreases for 
each pollutant in the table.

Idaho
Soda Springs
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M E M O R A N D U M      
 
DATE:   February 28, 2013 
 
TO:   Kelli Wetzel, P.E., Permit Writer, Air Program 

 
FROM:  Darrin Mehr, Stationary Source Modeler, Air Program 
 
PROJECT: P-2013.0001 PROJ 61142 PTC Application for the Nu-West Industries, Inc. PTC 

Application for the #3 Super Phosphoric Acid Evaporation System Project 
 
SUBJECT:  Demonstration of Compliance with IDAPA 58.01.01.203.02 (NAAQS) and 203.03 

(TAPs) 
 
 
 
1.0  Summary 
 
Nu-West Industries, Inc., dba Agrium, (Agrium) submitted a Permit to Construct (PTC) application for a 
new super phosphoric acid evaporator system (SPA #3) and process changes associated the new SPA #3 
system, at the existing Agrium fertilizer production facility located near Soda Springs, Idaho. Project-
specific air quality impact analyses involving atmospheric dispersion modeling of estimated emissions 
associated with the proposed project were submitted to DEQ to demonstrate that the facility would not 
cause violation of any ambient air quality standard (IDAPA 58.01.01.203.02 and IDAPA 58.01.01.203.03 
[Idaho Air Rules Sections 203.02 and 203.03]). Environmental Resources Management (ERM), Agrium’s 
permitting consultant, submitted the analyses and applicable information and data enabling DEQ to 
evaluate potential impacts to ambient air.   
 
The submitted modeling information and air quality impact analyses: 1) utilized appropriate methods and 
models; 2) was conducted using reasonably accurate or conservative model parameters and input data 
(review of emissions estimates was not within the scope of this DEQ modeling review); 3) adhered to 
established DEQ guidelines for new source review dispersion modeling; 4) showed that the criteria air 
pollutant emissions increases attributed to this project were below Idaho DEQ’s Level I de minim is  
modeling thresholds or the Level II discretionary modeling thresholds specified in the Idaho Air Quality 
Modeling Guideline (State of Idaho Guideline for Performing Air Quality Impact Analyses. Doc. ID AQ-
011 {rev. 2, July 2011}; 5) showed that Toxic Air Pollutant (TAP) emissions increases associated with the 
facility do not result in increased ambient air impacts exceeding allowable TAP increments.  Table 1 
presents key assumptions and results to be considered in the development of the permit. 
 
Air impact analyses are required by Idaho Air Rules to be conducted according to methods outlined 
in 40 CFR 51, Appendix W (Guideline on Air Quality Models).  Appendix W requires that 
facilities be modeled using emissions and operations representative of design capacity or as limited 
by a federally enforceable permit condition.  The submitted information and analyses demonstrated 
to the satisfaction of the Department that operation of the proposed facility or modification will not 
cause or significantly contribute to a violation of any ambient air quality standard, provided the key 
conditions in Table 1 are representative of facility design capacity or operations as limited by a 
federally enforceable permit condition. 
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Table 1. KEY CONDITIONS USED IN MODELING ANALYSES 
Criteria/Assumption/Result Explanation/Consideration 

Criteria air pollutant emission rates are below the State of 
Idaho Air Quality Modeling Guideline Level I and Level II 
modeling thresholds.  

Compliance demonstrations for Significant Impact Level 
(SIL) and National Ambient Air Quality Standards (NAAQS) 
were not required for this project due to the low level of 
increase in potential emissions proposed by Agrium for all 
criteria air pollutants.    

 
The timeline and associated submittals for Agrium’s project, primarily reflecting the modeling analyses, 
are listed below: 
 

• October 9, 2012:  A pre-application meeting was held at DEQ’s state office with representatives 
of Agrium, Agrium’s permitting consultant, Agrium’s project engineering 
consultant, and DEQ staff. 

• November 14, 2012: ERM, Agrium’s permitting consultant, submitted wind roses for the 4-year 
meteorological data set they requested to use in the modeling demonstration 
via email. This data was obtained from a monitoring site on the Agrium 
facility property.  

• November 28, 2012: ERM submitted additional information in support of the modeling protocol. 
Emission unit stack location and ambient air boundary diagrams were 
received by email.  

• November 29, 2012: Representatives for Agrium, ERM, and DEQ participated in a conference call 
to discuss the project and modeling protocol. 

• November 29, 2012: DEQ emailed Agrium and ERM EPA’s June 22, 2007 memorandum on 
leased land and ambient air boundary determinations and a discussion on 
exemption criteria concerning stack distances to an ambient air boundary for 
the project. 

• December 4, 2012: DEQ emailed ERM and Agrium distance information for applying the 
modeling applicability thresholds and Agrium’s modeling setup for the 
facility and ambient air boundary as requested during a phone conversation 
earlier that day.  

• December 5, 2012: DEQ issued a conditional modeling protocol approval letter to Agrium for the 
SPA #3 project.  

• December 11, 2012: ERM requested that DEQ approve the use of an alternative meteorological 
dataset in place of the on-site dataset spanning 4 years that was approved in 
the modeling protocol. Use of a 2004-2008 AERMOD-ready dataset based on 
on-site meteorological data at the P4 Production facility was requested. 

• December 12, 2012: DEQ approved the use of the alternative dataset. 
• January 8, 2013:  DEQ received the PTC application from Agrium.  
• February 6, 2013:  DEQ declared the PTC application complete.  
• February 28, 2013: DEQ’s modeling group provided a modeling memorandum to the air 

permitting group for the proposed PTC. 
 

2.0  Background Information 
 
2.1  Applicable Air Quality Impact Limits and Modeling Requirements 
 
This section identifies applicable ambient air quality standards and analyses used to demonstrate 
compliance with air quality standards. 
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2.1.1 Area Classification 
  
The Agrium facility is an existing stationary facility in Caribou County. The area is designated as 
attainment or unclassifiable for all pollutants.  
 
2.1.2 Significant and Cumulative NAAQS Impact Analyses 
 
If estimated maximum pollutant impacts to ambient air from the emissions sources associated with the 
facility exceed the significant impact levels (SILs) of Idaho Air Rules Section 006 (referred to as a 
significant contribution in Idaho Air Rules) or as incorporated by reference as per Idaho Air Rules Section 
107.03.b, then a cumulative NAAQS impact analysis is necessary to demonstrate compliance with 
NAAQS and Idaho Air Rules Section 203.02. A cumulative NAAQS impact analysis for attainment area 
pollutants involves assessing ambient impacts from facility-wide emissions, and emissions from any nearby 
co-contributing sources, and then adding a DEQ-approved background concentration value to the modeled 
result that is appropriate for the criteria pollutant/averaging-time at the facility location and the area of 
significant impact. The resulting pollutant concentrations in ambient air are then compared to the NAAQS 
listed in Table 2. Table 2 also lists SILs and specifies the modeled design value that must be used for 
comparison to the NAAQS. NAAQS compliance is evaluated on receptor-by-receptor basis.  
 
NO2 and SO2 short-term standards have recently been promulgated by EPA.  The standards became 
applicable for permitting purposes in Idaho when they were incorporated by reference sine die into Idaho 
Air Rules (Spring 2011). The modeling analyses performed and submitted in the permit application 
accounted for the new standards. 
 
The annual PM2.5 standard was changed from 15 µg/m3 to 12 µg/m3 on December 14, 2012. The revised 
standard will not become applicable for permitting purposes until it is incorporated sine die into Idaho’s 
Air Rules.  
 
The PM2.5 24-hour and annual SILs were vacated and remanded by the D.C. Circuit U.S. Court of 
Appeals, with a decision made on January 22, 2013. This decision most directly affects “major” projects 
subject to the Prevention of Significant Deterioration (PSD) program (applicable to designated facilities 
with emissions of a criteria pollutant over 100 tons per year).  For minor source permitting, DEQ 
determined the vacated SILs will still be used as a screening tool to evaluate when a cumulative impact 
analysis must be performed, but the SIL will not be used exclusively as a level below which impacts of a 
new source or modification can be considered as not causing or significantly contributing to a PM2.5 
NAAQS violation.  Additional considerations used to evaluate the need for a cumulative impact analysis 
will included the following:  1) other potentially co-contributing sources in the area; 2) background 
concentrations for the area impacted; 3) results of the SIL analysis in relation to other sources and 
background concentrations; 4) presence of sensitive receptors in the area such as residences, schools, 
hospitals, parks, etc. 
 
Agrium was not required to perform significant impact analyses nor cumulative impact analyses for this 
project.  
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Table 2. APPLICABLE REGULATORY LIMITS 
Pollutant Averaging 

Period 
Significant Impact 

Levelsa (µg/m3)b 
Regulatory Limit c 

(µg/m3) Modeled Design Value Usedd 

PM10
e 24-hour 5.0 150f Maximum 6th highestg 

PM2.5
h 24-hour 1.2i 35j Mean of maximum 1st highestk 

Annual 0.3i 15l Mean of maximum 1st highestk 

Carbon monoxide (CO) 1-hour 2,000 40,000m Maximum 2nd highestn 
8-hour 500 10,000m Maximum 2nd highestn 

Sulfur Dioxide (SO2) 

1-hour 3 ppbo (7.9 µg/m3) 75 ppbp (196 µg/m3) Mean of maximum 4th highestq 
3-hour 25 1,300m Maximum 2nd highestn 

24-hour 5 365m Maximum 2nd highestn 
Annual 1.0 80r Maximum 1st highestn 

Nitrogen Dioxide (NO2) 1-hour 4 ppbo (7.5 µg/m3) 100 ppbs (188 µg/m3) Mean of maximum 8th highestt 
Annual 1.0 100r Maximum 1st highestn 

Lead (Pb) 3-monthu NA 0.15r Maximum 1st highestn 
a. Idaho Air Rules Section 006 (definition for significant contribution) or as incorporated by reference as per Idaho Air 

Rules Section 107.03.b. 
b. Micrograms per cubic meter. 
c. Incorporated into Idaho Air Rules by reference, as per Idaho Air Rules Section 107.  
d. The maximum 1st highest modeled value is always used for the significant impact analysis unless indicated otherwise. 

Modeled design values are calculated for each ambient air receptor.  
e. Particulate matter with an aerodynamic diameter less than or equal to a nominal 10 micrometers. 
f. Not to be exceeded more than once per year on average over 3 years. 
g. Concentration at any modeled receptor when using five years of meteorological data. 
h. Particulate matter with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers. 
i. PM2.5 SILs were vacated and remanded as of January 22, 2013. 
j. 3-year average of the upper 98th percentile of the annual distribution of 24-hour concentrations. 
k. 5-year mean of the 1st highest modeled 24-hour concentrations at the modeled receptor for each year of meteorological 

data modeled.  The monitoring design value is used for background concentrations for PM2.5 analyses.  This approach is 
also used for the significant impact analysis. 

l. 3-year average of annual concentration. The NAAQS was revised to 12 µg/m3 on December 14, 2012. However, this 
standard will not be applicable for permitting purposes in Idaho until it is incorporated by reference sine die into Idaho 
Air Rules in Spring of 2014.  

m. Not to be exceeded more than once per year. 
n. Concentration at any modeled receptor. 
o. Interim SIL established by EPA policy memorandum. 
p. 3-year average of the upper 99th percentile of the annual distribution of maximum daily 1-hour concentrations. 
q. 5-year mean of the 4th highest daily 1-hour maximum modeled concentrations for each year of meteorological data 

modeled.  For the significant impact analysis, the 5-year average of maximum modeled 1-hour impacts for each year is 
used. 

r. Not to be exceeded in any calendar year. 
s. 3-year average of the upper 98th percentile of the annual distribution of maximum daily 1-hour concentrations. 
t. 5-year mean of the 8th highest daily 1-hour maximum modeled concentrations for each year of meteorological data 

modeled.   For the significant impact analysis, the 5-year average of maximum modeled 1-hour impacts for each year is 
used. 

u. 3-month rolling average. 
 
2.1.3 Toxic Air Pollutant Analyses 
 
Emissions of toxic substances are generally addressed by Idaho Air Rules Section 161: 
 

Any contaminant which is by its nature toxic to human or animal life or vegetation shall not be 
emitted in such quantities or concentrations as to alone, or in combination with other 
contaminants, injure or unreasonably affect human or animal life or vegetation. 

 
Permitting requirements for toxic air pollutants (TAPs) from new or modified sources are specifically 
addressed by Idaho Air Rules Section 203.03 and require the applicant to demonstrate to the satisfaction of 
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DEQ the following: 
 

Using the methods provided in Section 210, the emissions of toxic air pollutants from the 
stationary source or modification would not injure or unreasonably affect human or animal life 
or vegetation as required by Section 161.  Compliance with all applicable toxic air pollutant 
carcinogenic increments and toxic air pollutant non-carcinogenic increments will also 
demonstrate preconstruction compliance with Section 161 with regards to the pollutants listed in 
Sections 585 and 586. 

 
Per Section 210, if the total project-wide emissions increase of any TAP associated with a new source or 
modification exceeds screening emission levels (ELs) of Idaho Air Rules Section 585 or 586, then the 
ambient impact of the emissions increase must be estimated.  If ambient impacts are less than applicable 
Acceptable Ambient Concentrations (AACs) for non-carcinogens of Idaho Air Rules Section 585 and 
Acceptable Ambient Concentrations for Carcinogens (AACCs) of Idaho Air Rules Section 586, then 
compliance with TAP requirements has been demonstrated.   
 
Agrium estimated the TAPs emissions increases for each emissions unit affected by this project.   
 
2.2  Background Concentrations 
 
Background concentrations are used in the cumulative NAAQS impact analyses to account for impacts 
from sources not explicitly modeled.  No background concentrations were provided for this project.  
 
3.0  Modeling Impact Assessment 
 
3.1  Modeling Methodology 
 
This section describes the modeling methods used by the applicant’s consultant, ERM, to demonstrate 
preconstruction compliance with applicable air quality standards.   
 
3.1.1 Overview of Analyses 
 
ERM performed site-specific air impact analyses that were determined by DEQ to be reasonably 
representative of the proposed Agrium facility.  Results of the submitted analyses demonstrated 
compliance with applicable air quality standards to DEQ’s satisfaction, provided the facility is operated as 
described in the submitted application and in this memorandum. 
 
Table 3 provides a brief description of parameters used in the modeling analyses. 
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Table 3. MODELING PARAMETERS 

Parameter Description/Values Documentation/Addition Description 
Facility Location Northeast of Soda Springs The area is an attainment or unclassified area for all criteria pollutants. 
Model AERMOD AERMOD with the PRIME downwash algorithm, version 12060. 
Meteorological Data P4 Production Facility  

On-Site Data  
Five years of on-site data obtained by the P4 Production facility for 
2004 through 2008. 

Terrain Considered Receptor, building, and emissions source elevations were determined 
using USGS 1/3 arc second National Elevation Dataset (NED) files. 
The NAD83 datum was used for receptors, sources, and structures.  

Building Downwash Considered Plume downwash was considered for the structures associated with the 
facility. Agrium and ERM used the BPIP input file from a prior 2006 
modeling demonstration supplied by DEQ at ERM’s request. 

Receptor Grid Grid 1 25-meter spacing along the boundary and out to at least 500 meters. 
Grid 2 50-meter spacing out to at least 1,500 meters set on Grid 1. 
Grid 3 100-meter spacing out to at least 1,500 meters set on Grid 2. 
Grid 4 250-meter spacing out to 1,500 meters set on Grid 3. 

 
 
3.1.2 Modeling protocol and Methodology 
 
A modeling protocol was submitted to DEQ prior to the application.  The protocol was submitted by ERM, 
on behalf of Agrium, on November 5, 2012, via email. DEQ provided an electronic conditional protocol 
approval letter via email on December 5, 2012.  Site-specific modeling was generally conducted using data 
and methods described in the protocol and in the Idaho Air Quality Modeling Guideline (State of Idaho 
Guideline for Performing Air Quality Impact Analyses. Doc. ID AQ-011 {rev. 2, July 2011} 
http://www.deq.idaho.gov/media/355037-modeling-guideline.pdf).   
 
3.1.3 Model Selection 
 
Idaho Air Rules Section 202.02 requires that estimates of ambient concentrations be based on air quality 
models specified in 40 CFR 51, Appendix W (Guideline on Air Quality Models).  The refined, steady 
state, multiple sources, Gaussian dispersion model AERMOD was promulgated as the replacement model 
for ISCST3 in December 2005.  AERMOD retains the single straight line trajectory of ISCST3, but 
includes more advanced algorithms to assess turbulent mixing processes in the planetary boundary layer 
for both convective and stable stratified layers.   
 
AERMOD was used for the modeling analyses to evaluate impacts of the facility. 
 
3.1.4 Meteorological Data 
 
ERM’s modeling protocol requested stated that met data collected from an on-site tower would be used for 
modeling demonstration. The data spanned 4 years but the dates of data collection were not specified. 
Following issuance of DEQ’s conditional modeling protocol approval letter, ERM submitted a request via 
email on December 11, 2012 to use a different meteorological dataset than 4 year dataset based on data 
collected at the Agrium facility. Quality assurance and control requirements for the Agrium on-site data 
were not met and DEQ agreed with Agrium’s request to use an existing P4 Production on-site met dataset. 
DEQ emailed approval to use the alternative dataset on December 12, 2012.  
 
The alternative met data set was an existing dataset used for modeling demonstrations predating this 
project. ERM had the dataset in-house. The on-site data was collected for a 5-year period, spanning 2004 
through 2008, at a met tower located on the P4 Production facility. The on-site data provides surface data. 

http://www.deq.idaho.gov/media/355037-modeling-guideline.pdf
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Pocatello airport data was used to fill in missing data for the surface data file. Boise airport data for 2004 
through 2008 was used for the upper air data.  
 
3.1.7 Terrain Effects 
 
ERM used 1/3 arc second National Elevation Dataset (NED) files, in the NAD83 datum, to calculate 
elevations of receptors.   The terrain preprocessor AERMAP was used to extract the elevations from the 
NED files and assign them to receptors in the modeling domain in a format usable by AERMOD. 
Elevations of buildings, stacks, and receptors immediately surrounding the site were determined from the 
Dynamis site grading plan, since the NED files would not have elevations accounting for site 
modifications.  AERMAP also determined the hill-height scale for each receptor.  The hill-height scale is 
an elevation value based on the surrounding terrain which has the greatest effect on that individual 
receptor.  The model AERMOD uses those heights to evaluate whether the emissions plume has sufficient 
energy to travel up and over the terrain or if the plume will travel around the terrain. 
 
NED files are typically in the NAD83 datum and the facility layout is in the same datum. Google Earth 
uses the WGS84 datum, which is nearly identical to the NAD83 datum, and a spot check of several 
buildings in the model setup versus Google Earth showed close agreement in location data. 
 
3.1.8 Building Downwash 
 
Potential downwash effects on the emissions plume were accounted for in the model by using building 
parameters.  The Building Profile Input Program for the PRIME downwash algorithm (BPIP-PRIME) was 
used to calculate direction-specific dimensions and Good Engineering Practice (GEP) stack height 
information from building dimensions/configurations and release parameters for input to AERMOD. 
 
DEQ provided ERM with a copy of an Agrium modeling demonstration setup from an earlier 2006 project. 
The building base elevations for the current project were changed from those used in the 2006 modeling 
setup. Sources and building locations were included in the AERMAP run but only terrain height extraction 
was specified in the AERMAP input and output files by ERM. The base elevations for this project’s 
emission sources—Boiler 5 and the Therminol heater stack—match the revised base elevations so building 
downwash effects are properly accounted for in the submitted analyses.  
 
3.1.9 Ambient Air Boundary 
 
Agrium established the ambient air boundary at the perimeter of property owned and controlled by the 
facility. Physical restrictions recognized for precluding public access by the Idaho Air Quality Modeling 
Guideline, include a manned gated main entrance, fences, and no trespassing signage. Only the property 
that Agrium actively controls was treated as exempt from ambient air. Other property external to this 
project’s ambient air boundary is owned by Agrium but some level of access to the property is allowed so 
the land was treated as ambient air for this project.  
 
The methods proposed to prevent public access within the ambient air boundary satisfy the requirements 
specified in the Idaho Air Quality Modeling Guideline. 
 
3.1.10 Receptor Network  
 
Table 3 describes the receptor network used in the submitted modeling analyses.  DEQ contends that the 
receptor network was adequate to reasonably assure compliance with applicable air quality standards at all 
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ambient air locations.  
 
3.2  Emissions Rates 
 
Emissions rates of criteria pollutants and TAPs for this project were provided by the applicant for various 
applicable averaging periods.  DEQ modeling review, described in this memorandum, did not include 
review of emissions rates for accuracy.  DEQ modeling review included verification that the application’s 
potential emissions rates were properly used in the model. 
 
3.2.1 Criteria Pollutant Emissions Rates 
 
No criteria air pollutants were modeled for this project. Emissions of CO, lead, and SO2, were below the de 
minim is modeling thresholds and are listed in Table 4. Emissions of NOx, PM2.5, and PM10 associated with 
the project were all below the Level II modeling thresholds and are listed in Table 5. DEQ did not require 
modeling for these pollutants for SIL or cumulative impact analyses.  
 

Table 4. LEVEL I MODELING EXEMPTIONS 
Pollutant Project Emission Rate 

Increase 
(lb/hr)a 

Level I Modeling 
Threshold 

(lb/hr) 

Project Emission Rate 
Increase  
(T/yr)b 

Level I Modeling 
Threshold 

(T/yr)c 
COd 3.87 15 NAc NA 
SO2

e 0.016 0.21 0.068 1.2 
Pbf NAg NAg 0.029 14 pounds per month 

a. Pounds per hour. 
b. Tons per year. 
c. There is no long term averaging period (annual or multiple months) for CO. 
d. Carbon monoxide. 
e. Sulfur dioxide. 
f. Lead. 
g. The lead National Ambient Air Quality Standard is based on a rolling 3 month average. Thus, the modeling 

applicability threshold is based on a monthly period. There is only a Level I modeling threshold for lead.   
 
 

Table 5. LEVEL II MODELING EXEMPTIONS 
Pollutant Project Emission 

Rate 
Increase 
(lb/hr)a 

Level I 
Modeling 
Threshold 

(lb/hr) 

Level II 
Modeling 
Threshold 

(lb/hr) 

Project 
Emission Rate 

Increase  
(T/yr)b 

Level I 
Modeling 
Threshold 

(T/yr) 

Level II 
Modeling 
Threshold 

(T/yr) 
NOx

c 1.44 0.2 2.4 6.29 1.2 14 
PM2.5

d 0.29 0.054 0.63 1.28 0.35 4.1 
PM10

e 0.54 0.22 2.6 NAf NAf NAf 

a. Pounds per hour. 
b. Tons per year. 
c. Nitrogen oxides. 
d. Particulate matter with a mean aerodynamic diameter of 2.5 microns or less, including condensables. 
e. Particulate matter with a mean aerodynamic diameter of 10 microns or less, including condensables.  

 
3.2.2 TAP Emissions Rates 
  
Agrium modeled those TAPs where TAP emissions attributed to this project exceeded the emissions 
screening levels (ELs) of Idaho Air Rules Section 585 and 586. Only carcinogenic TAPs regulated under 
Section 586 of the Rules exceeded the applicable ELs. Table 6 provides modeled emissions rates for 
TAPs. The Therminol Heater will be a new emissions unit. Boiler 5 is an existing boiler and the TAPs 
emissions modeled for this emissions unit were based on the level of increased utilization of the boiler for 
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the #3 Superphosphoric Acid project.  
 
Emission rates in the electronic modeling files were based on the emission rates listed in Table 6 
multiplied by a factor of 1 million. Modeling output file impact values were divided by the factor of 1 
million to obtain the final design concentrations listed in Table 8. The hourly emission rates were modeled 
continuously for 8,760 hours per year.  
 

Table 6.  TAP EMISSIONS MODELED IN ANALYSES 
 

Pollutant 
 

Emission Unit / Modeling ID 
Therminol Heater / SPA3_HTR 

(lb/hr)a 
Boiler 5 / NEB_BLR 

(lb/hr)a 

Formaldehyde 1.88E-03 7.41E-05 
Arsenic 5.01E-06 1.98E-07 

Cadmium 2.75E-05 1.09E-06 
Nickel 5.26E-05 2.07E-06 

a. Pounds per hour.  
 
3.3  Emission Release Parameters and Plant Criteria   
 
Table 7 lists emissions release parameters for sources modeled. Coordinates are specified in the Universal 
Transverse Mercator NAD83 system and all sources are located in Zone 12.  
 

Table 7. EMISSIONS RELEASE PARAMETERS 

Release Point 
 

Source 
Type 

UTMa  
Easting 

(m)b 

UTM 
Northing  

(m) 

Base 
Elevation 

(m) 
Stack 

Height  
(m) 

Modeled 
Diameter 

(m) 

Stack Gas 
Temperature  

(K)c 

Stack Gas  
Flow 

Velocity  
(m/sec)d 

Therminol Heater / 
SPA3_HTR Point 455,627.12 4,732,086.68 1877.32 31.95 0.76 566.5 9.81 

Boiler 5 / 
NEB_BLR Point 

 
455,755.95 

 
4,732,070.9 1878.11 15.85 1.62 427.0 7.60 

a. Universal Transverse Mercator 
b. Meters. 
c. Kelvin. 
d. Meters per second.  

 
3.4  Results for Significant Impact Level and National Ambient Air Quality   
  Standards Analyses 
 
Significant Impact Level (SIL) analyses to evaluate whether the emissions from the proposed project 
would significantly contribute to concentrations of criteria pollutants in ambient air were not performed. 
NAAQS analyses were not performed. The potential emissions increases of all criteria air pollutants were 
below the Level I or Level II modeling thresholds.  
 
3.5  Results for Toxic Air Pollutant Analysis 
 
Table 8 presents results for TAP modeling. All TAP impacts were well below the applicable increments.  
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Table 8. RESULTS FOR TOXIC AIR POLLUTANT ANALYSES 

Pollutant CAS  
Number 

Averaging 
Period 

Maximum  
Modeled 

Concentration 

(µg/m3)a 

AACCb  
TAP Incrementc 

(µg/m3) 

Percent  
of 

Increment 

Formaldehyde 50-00-0 Annual 2.98E-04 7.7E-02 0.4% 
Arsenic 7440-38-2 Annual  7.93E-07 2.3E-04 0.3% 

Cadmium  7440-43-9 Annual  4.36E-06 5.6E-04 0.8% 
Nickel 7440-02-0 Annual 8.33E-06 4.2E-03 0.2% 

a. Micrograms per cubic meter. 
b. Acceptable Ambient Concentration for Carcinogens. 
c. Toxic Air Pollutant allowable increment impact listed in Idaho Air Rules Section 586. 

 
 
4.0  Conclusions 
 
The ambient air impact analyses demonstrated to DEQ’s satisfaction that emissions from the facility will 
not cause or significantly contribute to a violation of any ambient air quality standard. 
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