
 

 

Appendix A 
AERA Forms 

AERA-01:  Deliverable Checklist 
  AERA-02:  Maps Form 
AERA-03:  Dispersion Factor Analysis 

AERA-04:  Emergency Internal Combustion Engine Certification 
AERA-05:  Emissions 

AERA-06:  Cumulative Air Emissions Risk Analysis 
 

Permit Forms 
(See Mesaba Energy Project Application for a New Source Review Construction Authorization 

Permit, Mesaba One and Mesaba Two) 
 

GI-01:  Facility Information 
GI-02:  Process Flow Diagram 

GI-03:  Facility and Stack/Vent Diagram 
GI-04:  Stack/Vent Information 

MI-01:  Building and Structure Information 
CR-01:  Certification 

 
Mercury Guidance and Form 

(See Mesaba Energy Project Application for a New Source Review Construction Authorization 
Permit, Mesaba One and Mesaba Two) 

Hg-2003:  Assessing the Impacts of Mercury Release to Ambient Air 
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Appendix B 
Electronic Submittals –  

Q/CHI Spreadsheet  

Q/CHI Modeling Input/Output/Plot Files 

 IRAP Input/.csv Files 

IRAP Backup File  

AERMOD Dispersion Modeling Input/Output/Plot Files 

Mercury Dispersion Modeling Input/Output 

MPCA Local Mercury Hazard Quotients (HQ) Assessment Spreadsheet  

 “Allfish2008 Itasca County 1997-2007 and Pre-1997” 

 
 
 
The electronic files provided herewith are intended solely for the use by the addressee. These electronic files may be subject to 
manipulation and changes beyond the control of SEH. The addressee must verify the accuracy, suitability for reuse, and completeness 
of all of the information and detail drawings contained within the electronic files. 
SEH provides no warranties, express or implied, including warranties of merchantability and/or fitness for a particular purpose for the 
files furnished under this agreement release. 
By acceptance of these files, the addressee agrees to indemnify and hold harmless SEH from any and all costs, including attorney’s 
fees, claims, or causes of action of any sort that result from the use, reuse, or manipulation of these electronic data files, and to waive 
all claims for consequential and any other damages of any kind against SEH. 

The providing of these files by SEH shall not be construed in any manner to be in derogation of any 
reserved or intellectual property rights.
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The electronic submittal CD will be available in the Prevention of Significant 

Deterioration Permit to Construct, submitted to Minnesota Pollution Control 

Agency. 
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Appendix C 
Meteorological Data 
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Appendix D 
Risk Associated with Mercury in Fish Ingestion 
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Calculation of Local Mercury Hazard Quotients (HQ) from Mercury Emissions from a Project 
version 1.4  April 13, 2006 
Direct any comments to Ed Swain   edward.swain@pca.state.mn.us

Inputs are in blue and bold Calculated Outputs are in yellow Fixed assumptions are not colored

Facility Name: 

Information on the water body for which these calculations are made:

Water body name County Name

MN DNR lake # (if 
available)        
(xx-yyyy)

Existing Ambient 
Fish 

Concentration 
(mg/kg Hg)

Area of fishable 
waterbody (acres)

Area of rest of 
watershed 

(acres)

Swan 
Ox Hide 

Snowball 
Lower Panasa

Trout

31-0067-00        
31-0106-00        
31-108-00          
31-0112-00        
31-0216-00

The highest 
concentration 

is from 
Snowball 

Lake.
(see Note)

Big Diamond Itasca 31-0223-00 0.51 122 760

Mercury calculations for the increment due to project:

Hg Species

Modeled 
Increment to 

Mean Air Conc. 
µg/m3

Percent of each 
Mercury species 

(%)
Dep Velocity 

(cm/sec)

Calculated 
Deposition 
Rate (flux) 
µg/m2-yr Area (acres)

Conversion factor  
(m2 / acre)

Annual Mass 
deposited (µg)

Annual Mass 
deposited 
(grams)

Fraction 
Reaching 

Waterbody

Annual Mass 
reaching 

waterbody 
(grams)

Fishable Waterbody
Hg(II) 0.00E+00 0.0% 1.10 0.00 122 4,046.9 0.0E+00 0.00 1.00 0.00
Hg(0) 1.30E-05 100.0% 0.01 0.04 122 4,046.9 2.0E+04 0.02 1.00 0.02
Hg-p 0.00E+00 0.0% 0.05 0.00 122 4,046.9 0.0E+00 0.00 1.00 0.00
Total 1.30E-05 100.0% 0.04

Rest-of-Watershed (excluding waterbody)
Hg(II) 0.00E+00 0.0% 1.10 0.0 760 4,046.9 0.0E+00 0.00 0.10 0.00
Hg(0) 1.30E-05 100.0% 0.05 0.2 760 4,046.9 6.3E+05 0.63 0.10 0.06
Hg-p 0.00E+00 0.0% 0.10 0.0 760 4,046.9 0.0E+00 0.00 0.10 0.00
Total 1.30E-05 100.0% 0.2

Total Hg Mass Modeled to the Waterbody from Project Air Concentrations (Direct to Waterbody, plus 10% from Rest-of-Watershed) = 0.08

Mercury calculations for ambient condition (background), assuming no significant local source*:

Deposition rate 
(flux) µg/m2-yr Area (acres)

Conversion factor  
(m2 / acre)

Annual mass 
deposited (µg)

Annual mass 
deposited 
(grams)

Fraction 
reaching 

waterbody

Annual mass 
reaching 

waterbody 
(grams)

Total deposition for the fishable waterbody
12.5 122 4,046.9 6.2E+06 6.17 1.00 6.17

Total deposition for the rest of the watershed
33.6 760 4,046.9 1.0E+08 103 0.10 10.3

Total Hg Mass Modeled to the Waterbody from Project Air Concentrations (Direct to Waterbody, plus 10% from Rest-of-Watershed) = 16.5

Fish Increment

Grams Hg to water 
body from project

Grams Hg to 
water body from 

background

Incremental Hg in 
fish from project 

(mg/kg)

Ambient fish Hg 
conc. relative to 
WQ STD (0.2 

mg/kg)

Incremental fish 
Hg conc. from 
project relative 

to WQ STD

0.08 16.5 0.003 2.55 0.01

Subsistence Fisher Methylmercury Intake Calculations

Assumed daily fish 
consumed (kg)

Incremental 
daily Hg 

consumed (mg)

Incremental 
daily HgCH3 

consumed (mg) Body weight (kg)

Ambient 
HgCH3 

Exposure 
mg/kg BW-day

Incremental 
HgCH3 Exposure 
mg/kg BW-day

RfD  (mg 
HgCH3/kg bw-day)

Ambient 
Subsistence 
Fisher HQ

Incremental 
Subsistence 
Fisher HQ

0.142 0.0004 0.0004 70 1.11E-03 5.61E-06 1.00E-04 11.12 0.06

Recreational Fisher Methylmercury Intake Calculations

Assumed daily fish 
consumed (kg)

Incremental 
daily Hg 

consumed (mg)

Incremental 
daily HgCH3 

consumed (mg) Body weight (kg)

Ambient 
HgCH3 

Exposure 
mg/kg BW-day

Incremental 
HgCH3 Exposure 
mg/kg BW-day

RfD  (mg 
HgCH3/kg bw-day)

Ambient 
Recreational  
Fisher HQ

Incremental 
Recreational  
Fisher HQ

0.03 0.00008 0.00008 70 2.35E-04 1.19E-06 1.00E-04 2.35 0.01

*The ambient condition is assumed to result from the following background air concentrations and deposition velocities:

Hg Species

Modeled 
Increment to 

Mean Air Conc. 
µg/m3

Percent of each 
Mercury species 

(%)
Dep Velocity 

(cm/sec)

Calculated 
Deposition 
Rate (flux) 
µg/m2-yr

Fishable Waterbody
Hg(II) 2.00E-05 1.2% 1.10 6.9
Hg(0) 1.65E-03 97.6% 0.01 5.2
Hg-p 2.00E-05 1.2% 0.05 0.3
Total 1.69E-03 100.0% 12.5

Rest-of-Watershed (excluding waterbody)
Hg(II) 2.00E-05 1.2% 1.10 6.9
Hg(0) 1.65E-03 97.6% 0.05 26.0
Hg-p 2.00E-05 1.2% 0.10 0.6
Total 1.69E-03 100.0% 33.6

Recreational Fisher Hazard 
Quotient

Mesaba Energy Project (Excelsior Energy, 
Inc.)

Mercury Loading Summary
Water Quality Standard 

Comparison

Subsistence Fisher Hazard 
Quotient

Note: No fish data available from Big Diamond 
Lake.  Ambient fish Hg concentration used is 
the highest 95% UCL calculated from fish in 
five lakes near Big Diamond Lake:

Fish Hg from 1997 - 2007 provided by Bruce 
Monson (MPCA).

MPCA Hg Fish Calculation.xls
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