
 
 
 III.  RECEPTOR LOCATIONS  
 
             *    COORDINATES (M)  
   RECEPTOR  *    X      Y      Z 
 ------------*--------------------- 
 1. Recpt 1  *    878    972   1.8 
 2. Recpt 2  *    828    958   1.8 
 3. Recpt 3  *    986    936   1.8 
 4. Recpt 4  *    173    202   1.8 
 
 
  IV.  MODEL RESULTS (WORST CASE WIND ANGLE ) 
 
             *       * PRED  *      CONC/LINK 
             *  BRG  * CONC  *        (PPM) 
  RECEPTOR   * (DEG) * (PPM) *   A    B    C    D 
-------------*-------*-------*-------------------- 
 1. Recpt 1  *  118. *   1.2 *   .0   .1   .0   .0 
 2. Recpt 2  *  110. *   1.2 *   .0   .2   .0   .0 
 3. Recpt 3  *  287. *   1.2 *   .0   .0   .0   .0 
 4. Recpt 4  *   74. *   1.1 *   .0   .0   .0   .0 



 
B.4 – AMEC AIR QUALITY REPORT (2008A) EXISTING AND 
PROJECTED AIR EMISSIONS FROM THE PROPOSED ACTION 
DRAFT EIR 
 

























 
B.5 – AMEC AIR QUALITY REPORT (2008b) DIESEL 
EMISSIONS MITIGATION MEASURES MEMORANDUM 
 



Memo 
To: ESA 

From: Idaho-Maryland Mining Corporation (IMMC) 

Date: June 5, 2008 

Re: Diesel Emissions Mitigation Measures 

A Health Risk Assessment (HRA) was completed for the Idaho-Maryland 
Mine Project by ESA, using diesel emissions calculated by AMEC Earth & 
Environmental.  The HRA showed that the proposed project would have a 
significant unavoidable impact due to the diesel particulate matter emissions 
in close proximity to a sensitive receptor, being at an unacceptable level. 

After consultation with ESA, AMEC and the City of Grass Valley, Idaho-
Maryland Mining Corporation (IMMC) agreed to implement mitigation 
measures and re-evaluate usage of diesel equipment in order to reduce 
emissions to an acceptable level.  Applying these measures when estimating 
emissions from the proposed project, reduces the previous estimates of PM 
emissions by 94% in Phase I and II, and 95% in Phase III, and also reduced 
other pollutant emissions.  The table below represents revised emission 
calculations for diesel equipment.  These revised calculations are based on 
the following new assumptions: 

• The mechanical availability of surface equipment is 85% and 
underground equipment is 75%.  This is due to not all equipment 
being available for use at all times, due to repairs, preventative 
maintenance, etc. 

• Large underground equipment will be retrofitted with diesel particulate 
filters (dpf), except for jumbos and rockbolters, which are not utilized 
as frequently as the other equipment.  Dpfs were assumed to reduce 
particulate matter (PM) by 85% and Carbon Monoxide (CO) by 60%. 

• All equipment, except for gasoline powered pick-up trucks, will use 
ultra-low sulfur fuel (15ppm sulfur), which is assumed to reduce PM 
and Sulfur Dioxide (SO2) by 15%.  

• Emissions from equipment operating only during the day shift have 
been calculated based on an 8 hour, instead of 24 hour, workday.  

• All equipment will meet Tier 3, instead of Tier 1, standards. 
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Estimated emissions from mobile diesel equipment (lbs/day) 

 
Equipment  CO VOC NOx SO2 PM10 PM2.5

CO2 
(*103) 

Surface  9.71 1.91 32.75 5.23 1.10 1.10 4.40 

Underground  51.66 20.39 275.73 42.68 2.01 1.96 35.72 

Total 31.38 22.30 308.49 47.91 3.11 3.06 40.12 

Significance Thresholds n/a 136 136 n/a 136 n/a n/a 

P
ha

se
 I 

Significant? n/a No Yes n/a No n/a n/a 

Surface  9.71 1.91 32.75 5.23 1.10 1.10 4.40 

Underground  61.42 26.91 321.65 49.48 2.5 2.44 41.29 

Total 71.14 28.82 354.40 54.71 3.60 3.54 45.68 

Significance Thresholds n/a 136 136 n/a 136 n/a n/a 

P
ha

se
 II

 

Significant? n/a No Yes n/a No n/a n/a 

Surface  9.71 1.91 32.75 5.23 1.10 1.10 4.40 

Underground  106.25 46.56 575.47 88.49 4.13 4.05 74.11 

Total 115.97 48.47 608.22 93.72 5.23 5.14 78.51 

Significance Thresholds n/a 136 136 n/a 136 n/a n/a 

P
ha

se
 II

I 

Significant? n/a Yes Yes n/a No n/a n/a 
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Idaho-Maryland, Grass Valley Mine
CEQA Emissions Estimate
June 2008

Mobile Diesel Equipment
Phase I 
Surface Equipment emissions factors (g/hp-hr) emissions (lbs/day)

QTY
Utilization 

Factor
Availability 

Factor
Ultra low-

sulfur diesel DPF DPF-CO Hp hours/day days/year
Tier 
Rating NOx SO2 CO PM10 CO2 VOC PM2.5 NOx SOx CO CO2 PM10 VOC PM2.5

2270002060 Front End Loader 1 20% 85% 85% 430 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 5.08 0.79 1.59 662.52 0.17 0.21 0.17
2270002060 Utility Loader 1 20% 85% 85% 125 24 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 4.43 0.69 1.39 577.78 0.15 0.18 0.15
2270002063 Bulldozer 1 5% 85% 85% 305 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 0.90 0.14 0.28 117.48 0.03 0.04 0.03
2270002051 Articulated Truck (Cat 30 Ton) 1 20% 85% 85% 285 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 3.37 0.52 1.06 439.11 0.11 0.14 0.11
2270002057 All terrain Forklift 1 10% 85% 85% 109 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 0.64 0.10 0.20 83.97 0.02 0.03 0.02
2270002051 Maintenance Truck 1 10% 85% 85% 350 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 2.07 0.32 0.65 269.63 0.07 0.09 0.07
2270002045 Flat Truck c/w Crane 1 10% 85% 85% 350 8 350 3 4.34 0.74 0.84 0.13 530.12 0.17 0.13 2.18 0.32 0.42 266.72 0.06 0.09 0.06
2270002051 Pick Up Trucks 6 20% 85% 85% 200 8 350 3 3.79 0.75 1.14 0.16 535.91 0.32 0.16 13.08 2.20 3.93 1848.90 0.47 1.10 0.47
2270006005 Emergency Back-up Generator 1250KW - Cat 35161 1% 85% 85% 1700 8 350 3 4.1 0.74 0.76 0.13 530.12 0.17 0.13 1.00 0.15 0.19 129.55 0.03 0.04 0.03

total 32.75 5.23 9.72 4.40E+03 1.10 1.91 1.10
Underground Equipment emissions factors (g/hp-hr) emissions (lbs/day)

SCC QTY
Utilization 

Factor
Availability 

Factor
Ultra low-

sulfur diesel DPF-PM DPF-CO Hp hours/day days/year
Tier 
Rating NOx SO2 CO PM10 CO2 VOC PM2.5 NOx SOx CO CO2 PM10 VOC PM2.5

2270002048 Road Grader 2 20% 75% 85% 85% 60% 140 8 350 3 3.88 0.75 1.33 0.22 535.33 0.35 0.21 2.76 0.45 0.38 380.24 0.02 0.25 0.02
2270002066 2 Yard LHD 2 50% 75% 85% 85% 60% 85 24 350 3 5.13 0.87 2.17 0.47 623.61 0.84 0.46 16.59 2.39 2.81 2017.00 0.19 2.72 0.19
2270002066 6 Yard LHD 2 50% 75% 85% 85% 60% 250 24 350 3 4.78 0.87 2.17 0.26 623.84 0.71 0.25 45.47 7.03 8.26 5934.55 0.32 6.75 0.30
2270002051 Truck, 30 ton 4 70% 75% 85% 85% 60% 400 24 350 3 4.11 0.75 1.33 0.16 535.91 0.17 0.16 175.16 27.17 22.67 22839.39 0.87 7.25 0.87
2270002033 Jumbo, 2 Boom 2 15% 75% 85% 175 24 350 3 4.11 0.74 0.87 0.18 529.58 0.34 0.17 8.21 1.26 1.74 1057.95 0.31 0.68 0.29
2260001030 Mantrip, Kubota RTV 900 6 50% 75% 85% 21.5 24 350 3 0.00 0.01 3.37 0.03 7.17 0.09 0.02 0.00 0.02 8.28 17.59 0.05 0.22 0.05
2270003010 Scissor Lift 2 10% 75% 85% 85% 60% 75 24 350 3 5.19 0.87 2.17 0.47 692.83 0.84 0.46 2.96 0.42 0.50 395.45 0.03 0.48 0.03
2270009010 Rock Bolter 2 15% 75% 85% 85% 60% 140 24 350 3 4.52 0.87 2.17 0.36 621.63 0.35 0.35 7.22 1.18 1.39 993.47 0.07 0.56 0.07
2270002051 Utility Truck, Supplys 2 50% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 4.63 0.73 1.51 556.79 0.04 0.40 0.04
2270002051 Utility Truck, Oil 1 50% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 2.31 0.37 0.75 278.39 0.02 0.20 0.02
2270002051 Utility Truck, Fuel 1 50% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 2.31 0.37 0.75 278.39 0.02 0.20 0.02
2270002051 Utility Truck, AN-FO / Powder 1 25% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 1.16 0.18 0.38 139.20 0.01 0.10 0.01
2270002051 Utility Truck, Mechanic/Welding 1 50% 75% 85% 85% 60% 82 24 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 6.94 1.10 2.26 835.18 0.06 0.59 0.06

total 275.73 42.68 51.66 3.57E+04 2.01 20.39 1.96
Phase II
Surface Equipment emissions factors (g/hp-hr) emissions (lbs/day)

SCC Equipment QTY
Utilization 

Factor
Availability 

Factor
Ultra low-

sulfur diesel DPF-PM DPF-CO Hp hours/day days/year
Tier 
Rating NOx SO2 CO PM10 CO2 VOC PM2.5 NOx SOx CO CO2 PM10 VOC PM2.5

2270002060 Front End Loader 1 20% 85% 85% 430 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 5.08 0.79 1.59 662.52 0.17 0.21 0.17
2270002060 Utility Loader 1 20% 85% 85% 125 24 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 4.43 0.69 1.39 577.78 0.15 0.18 0.15
2270002063 Bulldozer 1 5% 85% 85% 305 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 0.90 0.14 0.28 117.48 0.03 0.04 0.03
2270002051 Articulated Truck (Cat 30 Ton) 1 20% 85% 85% 285 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 3.37 0.52 1.06 439.11 0.11 0.14 0.11
2270002057 All terrain Forklift 1 10% 85% 85% 109 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 0.64 0.10 0.20 83.97 0.02 0.03 0.02
2270002051 Maintenance Truck 1 10% 85% 85% 350 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 2.07 0.32 0.65 269.63 0.07 0.09 0.07
2270002045 Flat Truck c/w Crane 1 10% 85% 85% 350 8 350 3 4.34 0.74 0.84 0.13 530.12 0.17 0.13 2.18 0.32 0.42 266.72 0.06 0.09 0.06
2270002051 Pick Up Trucks 6 20% 85% 85% 200 8 350 3 3.79 0.75 1.14 0.16 535.91 0.32 0.16 13.08 2.20 3.93 1848.90 0.47 1.10 0.47
2270006005 Emergency Back-up Generator 1250KW - Cat 35161 1% 85% 85% 1700 8 350 3 4.1 0.74 0.76 0.13 530.12 0.17 0.13 1.00 0.15 0.19 129.55 0.03 0.04 0.03

total 32.75 5.23 9.72 4.40E+03 1.10 1.91 1.10
emissions factors (g/hp-hr) emissions (lbs/day)

QTY
Utilization 

Factor
Availability 

Factor
Ultra low-

sulfur diesel DPF-PM DPF-CO Hp
hours/
day days/year

Tier 
Rating NOx SO2 CO PM10 CO2 VOC PM2.5 NOx SOx CO CO2 PM10 VOC PM2.5

2270002048 Road Grader 2 20% 75% 85% 85% 60% 140 8 350 3 3.88 0.75 1.33 0.22 535.33 0.35 0.21 2.76 0.45 0.38 380.24 0.02 0.25 0.02
2270002066 2 Yard LHD 6 50% 75% 85% 85% 60% 85 24 350 3 5.13 0.87 2.17 0.47 623.61 0.84 0.46 49.78 7.18 8.42 6051.01 0.58 8.15 0.57
2270002066 6 Yard LHD 2 50% 75% 85% 85% 60% 250 24 350 3 4.78 0.87 2.17 0.26 623.84 0.71 0.25 45.47 7.03 8.26 5934.55 0.32 6.75 0.30
2270002051 Truck, 30 ton 4 70% 75% 85% 85% 60% 400 24 350 3 4.11 0.75 1.33 0.16 535.91 0.17 0.16 175.16 27.17 22.67 22839.39 0.87 7.25 0.87
2270002033 Jumbo, 2 Boom 2 15% 75% 85% 175 24 350 3 4.11 0.74 0.87 0.18 529.58 0.34 0.17 8.21 1.26 1.74 1057.95 0.31 0.68 0.29
2260001030 Mantrip, Kubota RTV 900 6 50% 75% 85% 21.5 24 350 3 0.00 0.01 3.37 0.03 7.17 0.09 0.02 0.00 0.02 8.28 17.59 0.05 0.22 0.05
2270003010 Scissor Lift 2 10% 75% 85% 85% 60% 75 24 350 3 5.19 0.87 2.17 0.47 692.83 0.84 0.46 2.96 0.42 0.50 395.45 0.03 0.48 0.03
2270009010 Rock Bolter 2 15% 75% 85% 85% 60% 140 24 350 3 4.52 0.87 2.17 0.36 621.63 0.35 0.35 7.22 1.18 1.39 993.47 0.07 0.56 0.07
2270002051 Utility Truck, Supplys 2 50% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 4.63 0.73 1.51 556.79 0.04 0.40 0.04
2270002051 Utility Truck, Oil 2 50% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 4.63 0.73 1.51 556.79 0.04 0.40 0.04
2270002051 Utility Truck, Fuel 2 50% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 4.63 0.73 1.51 556.79 0.04 0.40 0.04
2270002051 Utility Truck, AN-FO / Powder 2 25% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 2.31 0.37 0.75 278.39 0.02 0.20 0.02
2270002051 Utility Truck, Mechanic/Welding 2 50% 75% 85% 85% 60% 82 24 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 13.89 2.20 4.52 1670.36 0.12 1.19 0.11

total 321.65 49.48 61.42 4.13E+04 2.50 26.91 2.44

Underground Equipment



Idaho-Maryland, Grass Valley Mine
CEQA Emissions Estimate
June 2008

Phase III
Surface Equipment emissions factors (g/hp-hr) emissions (lbs/day)

SCC Equipment QTY
Utilization 

Factor
Availability 

Factor
Ultra low-

sulfur diesel DPF-PM DPF-CO Hp hours/day days/year
Tier 
Rating NOx SO2 CO PM10 CO2 VOC PM2.5 NOx SOx CO CO2 PM10 VOC PM2.5

2270002060 Front End Loader 1 20% 85% 85% 430 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 5.08 0.79 1.59 662.52 0.17 0.21 0.17
2270002060 Utility Loader 1 20% 85% 85% 125 24 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 4.43 0.69 1.39 577.78 0.15 0.18 0.15
2270002063 Bulldozer 1 5% 85% 85% 305 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 0.90 0.14 0.28 117.48 0.03 0.04 0.03
2270002051 Articulated Truck (Cat 30 Ton) 1 20% 85% 85% 285 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 3.37 0.52 1.06 439.11 0.11 0.14 0.11
2270002057 All terrain Forklift 1 10% 85% 85% 109 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 0.64 0.10 0.20 83.97 0.02 0.03 0.02
2270002051 Maintenance Truck 1 10% 85% 85% 350 8 350 3 4.11 0.75 1.29 0.16 535.91 0.17 0.16 2.07 0.32 0.65 269.63 0.07 0.09 0.07
2270002045 Flat Truck c/w Crane 1 10% 85% 85% 350 8 350 3 4.34 0.74 0.84 0.13 530.12 0.17 0.13 2.18 0.32 0.42 266.72 0.06 0.09 0.06
2270002051 Pick Up Trucks 6 20% 85% 85% 200 8 350 3 3.79 0.75 1.14 0.16 535.91 0.32 0.16 13.08 2.20 3.93 1848.90 0.47 1.10 0.47
2270006005 Emergency Back-up Generator 1250KW - Cat 35161 1% 85% 85% 1700 8 350 3 4.1 0.74 0.76 0.13 530.12 0.17 0.13 1.00 0.15 0.19 129.55 0.03 0.04 0.03

32.75 5.23 9.72 4.40E+03 1.10 1.91 1.10
Underground Equipment emissions factors (g/hp-hr) emissions (lbs/day)

SCC Equipment QTY
Utilization 

Factor
Availability 

Factor
Ultra low-

sulfur diesel DPF-PM DPF-CO Hp hours/day days/year
Tier 
Rating NOx SO2 CO PM10 CO2 VOC PM2.5 NOx SOx CO CO2 PM10 VOC PM2.5

2270002048 Road Grader 2 20% 75% 85% 85% 60% 140 8 350 3 3.88 0.75 1.33 0.22 535.33 0.35 0.21 2.76 0.45 0.38 380.24 0.02 0.25 0.02
2270002066 2 Yard LHD 10 50% 75% 85% 85% 60% 85 24 350 3 5.13 0.87 2.17 0.47 623.61 0.84 0.46 82.96 11.96 14.04 10085.02 0.97 13.58 0.95
2270002066 6 Yard LHD 4 50% 75% 85% 85% 60% 250 24 350 3 4.78 0.87 2.17 0.26 623.84 0.71 0.25 90.94 14.07 16.51 11869.10 0.63 13.51 0.61
2270002051 Truck, 30 ton 8 70% 75% 85% 85% 60% 400 24 350 3 4.11 0.75 1.33 0.16 535.91 0.17 0.16 350.32 54.34 45.35 45678.78 1.74 14.49 1.74
2270002033 Jumbo, 2 Boom 2 15% 75% 85% 175 24 350 3 4.11 0.74 0.87 0.18 529.58 0.34 0.17 8.21 1.26 1.74 1057.95 0.31 0.68 0.29
2260001030 Mantrip, Kubota RTV 900 12 50% 75% 85% 21.5 24 350 3 0.00 0.01 3.37 0.03 7.17 0.09 0.02 0.00 0.04 16.56 35.18 0.11 0.44 0.10
2270003010 Scissor Lift 2 10% 75% 85% 85% 60% 75 24 350 3 5.19 0.87 2.17 0.47 692.83 0.84 0.46 2.96 0.42 0.50 395.45 0.03 0.48 0.03
2270009010 Rock Bolter 2 15% 75% 85% 85% 60% 140 24 350 3 4.52 0.87 2.17 0.36 621.63 0.35 0.35 7.22 1.18 1.39 993.47 0.07 0.56 0.07
2270002051 Utility Truck, Supplys 2 50% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 4.63 0.73 1.51 556.79 0.04 0.40 0.04
2270002051 Utility Truck, Oil 2 50% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 4.63 0.73 1.51 556.79 0.04 0.40 0.04
2270002051 Utility Truck, Fuel 2 50% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 4.63 0.73 1.51 556.79 0.04 0.40 0.04
2270002051 Utility Truck, AN-FO / Powder 2 25% 75% 85% 85% 60% 82 8 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 2.31 0.37 0.75 278.39 0.02 0.20 0.02
2270002051 Utility Truck, Mechanic/Welding 2 50% 75% 85% 85% 60% 82 24 350 3 4.45 0.83 3.62 0.29 535.33 0.38 0.28 13.89 2.20 4.52 1670.36 0.12 1.19

total 575.47 88.49 106.25 7.41E+04 4.13 46.56 3.93
Totals lbs/day Previous emissions
Phase I NOx SO2 CO CO2 PM10 VOC PM2.5 Phase I NOx SO2 CO CO2 PM10 VOC PM2.5
Surface 32.75 5.23 9.72 4395.68 1.10 1.91 1.10 total 665 93 163 67860 56 72 55
Underground 275.73 42.68 51.66 35723.60 2.01 20.39 1.96 Phase II NOx SO2 CO CO2 PM10 VOC PM2.5
total 308.49 47.91 61.38 4.01E+04 3.11 22.30 3.06 total 758 93 163 78000 71 89 69
Phase II NOx SO2 CO CO2 PM10 VOC PM2.5 Phase III NOx SO2 CO CO2 PM10 VOC PM2.5
Surface 32.75 5.23 9.72 4395.68 1.10 1.91 1.10 total 1193 168 163 123000 109 145 109
Underground 321.65 49.48 61.42 41288.77 2.50 26.91 2.44
total 354.40 54.71 71.14 4.568E+04 3.60 28.82 3.54 Percent reduction using mitigation measures and revised equipment usage
Phase III NOx SO2 CO CO2 PM10 VOC PM2.5 Phase I NOx SO2 CO CO2 PM10 VOC PM2.5
Surface 32.75 5.23 9.72 4395.68 1.10 1.91 1.10 total 54% 48% 62% 41% 94% 69% 94%
Underground 575.47 88.49 106.25 74114.31 4.13 46.56 3.93 Phase II NOx SO2 CO CO2 PM10 VOC PM2.5
total 608.22 93.72 115.97 7.851E+04 5.23 48.47 5.03 total 53% 41% 56% 41% 95% 68% 95%

Phase III NOx SO2 CO CO2 PM10 VOC PM2.5
total 49% 44% 29% 36% 95% 67% 95%



Idaho-Maryland, Grass Valley Mine
CEQA Emissions Estimate
June 2008

Sample calculation for PM10, underground equipment (2 YHD Loader) with diesel particulate filter, Phase I:

Pieces of equipment: 2 Assumptions applied:
Operation (hours/day) 24 Tier 3 emissions standards
Operation (days/year) 350 Mechanical availability factor is 75%
Utilization Factor 50% Ultra-low sulfur fuel reduces PM emissions by 15%
Availability Factor 75% Diesel particulate filter reduces emissions by 85%
Hp 85
Emission Factor (g/hp-hr) Tier 3 0.47
Ultra-low sulfur fuel reduction 15%
grams/pound 453.60
diesel particulate filter reduction 85%

Calculation:
(((Pieces of equipment X Operation (days/year) X Operation (days/year) X Utilization Factor X Availability Factor X Hp X Emission Factor (g/hp-hr) X (ultra-low sulfur fuel reduction )/ (grams/pound))/365 days/year) X (diesel particulate filter reduction) = 0.92 lbs/day

Sample calculation for CO2, underground equipment (2 YHD Loader), Phase I:

Pieces of equipment: 2 Assumptions applied:
Operation (hours/day) 24 Tier 3 emissions standards
Operation (days/year) 350 Mechanical availability factor is 75%
Utilization Factor 50%
Availability Factor 75%
Hp 85
Emission Factor (g/hp-hr) Tier 3 623.61
grams/pound 453.60

Calculation:
(((Pieces of equipment X Operation (days/year) X Operation (days/year) X Utilization Factor X Availability Factor X Hp X Emission Factor (g/hp-hr) / (grams/pound))/365 days/year) = 2,017 lbs/day

Sample Calculation for CO, underground equipment (2 YHD Loader) with diesel particulate filter, Phase I:

Pieces of equipment: 2 Assumptions applied:
Operation (hours/day) 24 Tier 3 emissions standards
Operation (days/year) 350 Mechanical availability factor is 75%
Utilization Factor 50% Diesel particulate filter reduces emissions by 85%
Availability Factor 75%
Hp 85
Diesel particulate filter reduction 40%
Emission Factor (g/hp-hr) Tier 3 2.17
grams/pound 453.60

Calculation:
(((Pieces of equipment X Operation (days/year) X Operation (days/year) X Utilization Factor X Availability Factor X Hp X Emission Factor (g/hp-hr)  / (grams/pound))/365 days/year) X (diesel particulate filter reduction) =  2.18 lbs/day

Sample Calculation for CO, underground equipment (Utility Truck) with diesel particulate filter, Phase I:

Pieces of equipment: 2 Assumptions applied:
Operation (hours/day) 8 Tier 3 emissions standards
Operation (days/year) 350 Mechanical availability factor is 75%
Utilization Factor 50% Diesel particulate filter reduces emissions by 85%
Availability Factor 75% Day shift of 8 hours
Hp 82
Diesel particulate filter reduction 40%
Emission Factor (g/hp-hr) Tier 3 3.62
grams/pound 453.60

Calculation:
(((Pieces of equipment X Operation (days/year) X Operation (days/year) X Utilization Factor X Availability Factor X Hp X Emission Factor (g/hp-hr)  / (grams/pound))/365 days/year) X (diesel particulate filter reduction) =  1.51 lbs/day



 
B.6 – HEALTH RISK ASSESSMENT 
 



 

IDAHO MARYLAND MINE PROJECT 
Health Risk Assessment 

Exposure levels of toxic air contaminants generated by operation of the proposed mine were 
estimated by conducting dispersion modeling of potential toxic air contaminant (TAC) sources at 
the project site. TAC emission sources evaluated in this health risk assessment were based on 
information contained in the air quality section, and they include: diesel exhaust from surface and 
underground heavy duty equipment; diesel exhaust from on-road haul trucks; exhaust from 
ceramic plant kilns; fugitive dust emissions; and off-gas emissions from fuel storage tanks. The 
emissions from these sources were input to the USEPA approved dispersion model AERMOD to 
calculate ambient air concentrations in the area surrounding the project site. The output from 
AERMOD was then imported into the California Air Resources Board’s (ARB) Hot Spots 
Reporting Program (HARP) to assess incremental acute and chronic non-cancer risks and cancer 
risks. 

TAC Emissions 
Emission rates for TACs were determined for each potential source at the Idaho Maryland Mine.  
Table 1 lists the TACs of concern and their associated sources at the mine. Asbestos was not 
evaluated in this health risk assessment as the Northern Sierra Air Quality Management District 
requires that all projects that will disturb more than one acre submit an asbestos dust mitigation 
plan (ADMP) before beginning any clearing, grading or construction activities, and 
implementation of an approved plan would result in impacts that are less than significant.  

TABLE 1 

SOURCES OF TACS AT THE IDAHO MARYLAND SITE 

TAC Source Acute Chronic Carcinogen 

Diesel Exhaust Surface and underground diesel equipment; Haul trucks No Yes Yes 
Crystalline Silica Fugitive Dust Emissions No Yes No 
Benzene Ceramic Plant Kilns; Fuel Tank Storage Yes Yes Yes 
Formaldehyde Ceramic Plant Kilns Yes Yes Yes 
Hexane Ceramic Plant Kilns; Fuel Tank Storage No Yes No 
Napthalene Ceramic Plant Kilns No Yes No 
Toluene Ceramic Plant Kilns; Fuel Tank Storage Yes Yes No 
Ethylbenzene Fuel Tank Storage No Yes No 
Xylene Fuel Tank Storage Yes Yes No 
Hydrogen Flouride Ceramic Plant Kilns Yes Yes No 

SOURCES: Environmental Science Associates, 2008 and OEHHA, 2003. 
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Ceramic Plant Kilns 
TACs will be generated during ceramic processing operations from combustion of natural gas and 
heating of materials containing hydrogen fluorides.  TAC emissions from natural gas combustion 
were estimated based on AP-42 emission factors for speciated organic compounds from natural 
gas combustion (Dogeroglu, 2002).  Hydrogen Fluoride emissions were estimated based on an 
emission factor of 0.008 grams of hydrogen fluoride per kilogram of material fired (USEPA, 
1998). 

Table 2 shows daily and annual emission rates for TACs from the ceramic plant operations. These 
rates are based on an annual natural gas consumption rate of 1,100,000,000 cubic feet per year 
and a ceramics production rate of 1,200 tons per day. These numbers are representative of peak 
operations, and thus represent a conservative analysis.  

TABLE 2 

TAC EMISSIONS FROM CERAMIC PLANT KILNS 

Daily Emission Rate Annual Emission Rate 
Pollutant 

(lb/day) (tons/year) 

Benzenea 1.05E-03 1.84E-04 
Formaldehydea 3.76E-02 6.59E-03 
Hexanea 9.03E-01 1.58E-01 
Naphthalenea 3.06E-04 5.36E-05 
Toluenea 1.71E-03 2.99E-04 
Hydrogen Fluorideb 1.05E-03 1.84E-04 
a Emission factors from USEPA, 1998. 
b Emission factors from Dogeroglu, 2002. 

 

Fugitive Emissions 
Fugitive dust emissions at the project site may contain crystalline silica due to the large amount of 
quartz present at the project site. As a conservative analysis it was assumed that 30% of all 
fugitive dust 2.5 microns or less in diameter (PM2.5) would be respirable quartz dust (crystalline 
silica).  This estimate was based on estimates of crystalline silica in granite rock (Best, 2003).  
Table 3 shows daily and annual emission rates of crystalline silica from construction and 
operation of the mine. These numbers are based on peak emissions rates of fugitive PM2.5 as 
presented in the Air Quality section of this EIR.  
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TABLE 3 

CRYSTALLINE SILICA EMISSIONS 

Daily Emission Rate Annual Emission Rate 

Activity (lb/day) (tons/year) 

Construction 12.64 2.31 
Operations 2.71 0.47 
Total Emissions 15.35 2.78 
SOURCE: Environmental Science Associates, 2008. 

 

Haul Truck Emissions 
Heavy duty on-road trucks will be necessary to export material from the project site. As a 
conservative analysis, diesel particulate matter (DPM) emissions from haul trucks were evaluated 
based on the peak number of trips for the proposed project. Daily emissions were estimated using 
the ARB emissions model EMFAC2007 based on a trip distance of 1 mile. Actual trip lengths 
will be longer; however the model only looks at emissions from the haul trucks as they travel in 
the area near the project site, which is along Idaho Maryland Road out to Route 49. Therefore, 
modeled daily and annual emissions of DPM from haul trucks were estimated to be 0.24 pounds 
per day and 0.042 tons per year respectively. 

Surface and Underground Diesel Equipment 
DPM emissions from surface and underground heavy duty equipment were based on emissions 
estimates presented in the Air Quality Section of this EIR. It was assumed that all PM2.5 exhaust 
emissions from these activities would be DPM. Table 4 shows daily and annual DPM emissions 
from surface and underground diesel equipment used at the proposed mine.  

TABLE 4 

DPM EMISSIONS FROM CONSTRUCTION AND OPERATIONAL DIESEL EQUIPMENT 

Daily Emission Rate Annual Emission Rate 

Activity (lb/day) (tons/year) 

Surface Equipment 1.10 0.19 
Underground Equipment 4.05 0.71 
Total Emissions 5.15 0.90 

SOURCE: Environmental Science Associates, 2008. 

 
Fuel Tank Emissions 
Off-gas VOC emissions from storage of diesel fuel were based on emissions estimates presented 
in the Air Quality Section of this EIR. TAC emissions were estimated using the speciation profile 
for distillate fuel oil no. 2 as reported in the EPA’s TANKS 4.0.9d program. Table 5 shows the 
daily and annual emission rates of TACs from the fuel storage tanks at the mine.  
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TABLE 5 

TACS FROM DIESEL FUEL STORAGE TANKS 

Daily Emission Rate Annual Emission Rate 
Pollutant (lb/day) (tons/year) 

Hexane 5.40E-08 9.45E-09 
Benzene 4.32E-07 7.56E-08 
Toulene 1.73E-05 3.02E-06 
Ethylbenzene 7.02E-06 1.23E-06 
Xylene 1.57E-04 2.74E-05 

SOURCES: Environmental Science Associates, 2008 and USEPA TANKS 4.0.9d. 

 

Modeling Methodology 
GIS was used to determine the geographic locations of the emissions sources and sensitive 
receptors for the proposed project. Plant boundary receptors and a uniform Cartesian Grid were 
used to determine the maximum exposed receptor. Concentrations were modeled at 1737 receptor 
locations, each with a flagpole breathing height of 1.8 meters.  

Five consecutive years of meteorological data from the Blue Canyon meteorological station were 
used to prepare hourly surface files for use in AERMOD.  Figure 1 shows a wind rose of the area, 
and it represents the data used in the model.  

Source and receptor elevations were derived from the Grass Valley 7.5 minute digital elevation 
model.  These elevations were processed and imported using AERMAP, an accessory program to 
AERMOD. 

Ceramic Plant Kilns 
Ceramic plant kilns were modeled as 6 point sources spaced evenly along the distance of the low 
roofed section of the ceramics plant. It was assumed that stacks would extend approximately 5 
feet above the roof and 10 inches in diameter. The exit temperature was assumed to be 700 
degrees Celsius and the flow rate was assumed to be 4,400 cubic feet per minute per stack. 

Fugitive Emissions 
Due to the uncertainty in the location of fugitive emissions, sources were modeled as three area 
sources spanning the entire project site. Emissions were divided proportionally based on the size 
of each area source. This analysis is appropriate since health effects of crystalline silica are only 
evaluated for chronic exposure, thus 1-hour maximum concentrations were not utilized in the 
evaluation of health risks from this source.  

Haul Truck Emissions 
Emissions from haul trucks were modeled as a series of 68 volume sources spread evenly along 
the modeled haul route. It was assumed that emissions would be released from a height of 3 
meters and that the roadway width would be approximately 20 meters.  
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Surface and Underground Diesel Equipment 
Emissions from surface and underground diesel equipment were modeled as two separate source 
groups. Surface equipment was modeled as a series of 50 volume sources located within the 
project bounds. Each volume source was assumed to have a release height of 5 meters. Emissions 
from underground equipment were modeled as point sources to represent ventilation shafts. It was 
assumed that ventilation would be provided through the Idaho Maryland Shaft, the Round Hole 
Shaft and the decline. Each shaft was assumed to have a 20 foot diameter and a flow rate of 
approximately 125,600 cubic feet per minute. This is based on the assumption that a total flow 
rate of 377,000 cubic feet per minute will be required for ventilation of the mine during peak 
operations. The exit temperature for each shaft was set to the ambient temperature.  

Fuel Tank Emissions 
Emissions from the fuel tanks were modeled as a point source. Since fuel tanks will result in 
evaporative losses, an exit velocity of 0.001 meters per second and a diameter of 0.001 meters 
were used to represent these emissions.  

Health Risk Exposure 
AERMOD output files were loaded into HARP to calculate health risks from operations. Health 
risks were evaluated assuming that peak emissions from each source would occur concurrently, a 
worst case assumption. Chronic and acute risks were evaluated for the point of maximum impact 
(PMI), while cancer risk was evaluated based on the maximum exposed residential and worker 
receptor.  

Non-Cancer Risk 
Non-cancer adverse health risk, both for acute (short-term) and chronic (long-term) risk, is 
measured against a hazard index, which is defined as the ratio of the predicted incremental 
exposure concentration from the proposed project to a published threshold concentration level 
that could cause adverse health effects as established by OEHHA. The ratio (referred to as the 
Hazard Quotient) of each non-carcinogenic substance that affects a certain organ system is added 
to produce an overall Hazard Index for that organ system. Overall Hazard Indices are calculated 
for each organ system. If the overall Hazard Index for the highest-impacted organ system is 
greater than one, then the impact is considered to be significant.  

Acute Risk 
The point of maximum impact for acute risk was calculated to have a hazard index of 0.15. The 
target organs for this risk include the eyes and the respiratory system. Since the maximum acute 
hazard index is less than 1, acute impacts would be less than significant.  

Chronic Risk 
The point of maximum impact for chronic risk was calculated to have a hazard index of 0.4 for 
the respiratory system. This impact is largely a result of DPM emissions from underground 
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equipment. Since the maximum chronic hazard index is less than 1.0, this impact would be less 
than significant.  

Cancer Risk 
Cancer risk is defined as the probability of developing cancer from exposure to carcinogenic 
substances over a lifetime. Cancer risks are expressed as increased chances in one million of 
contracting cancer. To determine cancer risk, the OEHHA dose-response assessment 
methodology was utilized. Using this methodology, the average daily inhalation dose over 70 
years (mg/kg-day) was multiplied by the cancer potency factor (mg/kg-day)-1 to determine the 
inhalation cancer risk (unitless). Average daily inhalation dose is dependent on the number of 
days over a 70 year lifetime in which the receptor will be exposed to a certain concentration of a 
pollutant. Thus the longer the receptor is exposed to a pollutant, the greater the inhalation cancer 
risk. Overall cancer risks are determined by summing the individual risk for each TAC. 

The significance threshold for the maximum lifetime cancer risk has been established by several 
regulations and agencies to be 10 in one million. This includes the regulation under AB 2588, as 
well as Proposition 65, both of which require public notification if the incremental risk equals or 
exceeds 10 in one million.  

The maximum exposed residential receptor was located directly south of the Idaho Maryland site 
along Bennett Road. The proposed project is expected to operate over a 20 year time period with 
the potential to continue operations after this time period. Assuming that the maximum exposed 
sensitive receptor would be exposed to peak annual concentrations for 20 years over a 70 year 
lifetime, the incremental cancer risk would be 4.6 in one million. This represents a less than 
significant impact in regard to cancer risk at the maximum exposed residential receptor. If 
operations were to continue past 20 years, the lifetime dosage would increase and risk would 
subsequently increase.  

The maximum exposed worker receptor was located along Whispering Pines Lane, just west of 
the Round Hole site. Assuming that the project will operate for 20 years, the maximum exposed 
worker would be exposed to an incremental cancer risk of 5.4 in one million. This represents a 
less than significant impact in regard to cancer risk at the maximum exposed worker receptor. As 
with residential receptors, if project operations continue for longer than 20 years lifetime dosage 
will increase thus risks will increase.  

It is important to note that cancer risk has been evaluated assuming that the peak annual 
emissions would occur over the entire span of the project in order to present a worst case 
scenario. Therefore, actual impacts from the project may be much lower than reported in this 
health risk assessment.  
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B.7 – INDIRECT GREENHOUSE GAS EMISSIONS FROM 
ELECTRICITY GENERATION  

X Electricity 
Emission Factor

/ 2,204.62

   (lbs CO2/kWh) (Lbs/metric ton)
X Electricity 

Emission Factor
/ 2,204.62

 (lbs CH4/kWh) (Lbs/metric ton)
X Electricity 

Emission Factor
/ 2,204.62

 (lbs N2O/kWh) (Lbs/metric ton)
Emissions from Indirect Electricity Use

72,000,000 X 0.87871 / 2,204.62
(kWh/yr) (lbs/kWh) (Lbs/metric ton)

72,000,000 X 0.0000067 / 2,204.62
= (kWh/yr) (lbs/kWh) (Lbs/metric ton)

72,000,000 X 0.0000037 / 2,204.62
(kWh/yr) (lbs/kWh) (Lbs/metric ton)

Total Co2 emissions (metric 
tons/yr)

28,697.52

Total CH4 emissions (metric 
tons/yr)

= 0.21881322

Total N2O emissions (metric 
tons/yr)

0.120837151

on-Co2  GHG’s to Carbon Dioxide Equivalent 

= X

0.21881322
= (Metric tons of CH4) X

0.120837151
 (Metric tons of N2O)

Metric Tons of Co2e (CH4) 5.03
Metric Tons of Co2e (N2O) 35.77

       
=

Formulas and Emission Factors from The California Climate Action Registry 

Metric Tons of Co2e 23

Metric Tons of Co2e 296

Total N2O emissions (metric 
tons)

Metric Tons of Co2e Metric tons of non Co2e 
GHG

Global Warming 
Potential

Total N2O emissions (metric 
tons)

Electricity use (kWh)

Total Co2 emissions (metric 
tons)

Total CH4 emissions (metric 
tons)

Total Co2 emissions (metric 
tons)

Electricity use (kWh)

Total CH4 emissions (metric 
tons)

Electricity use (kWh)

 




