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INTRODUCTION

Air Permitting Specialists (APS) has been retained by Resource Design
Technology, Inc., to evaluate air quality impacts and health risks associated with
the proposed King's River Sand and Gravel Project in Fresno County, California.

The proposed would be located in the unincorporated part of Fresno County
South of Goodfellow Avenue and East of King’'s River. The site is an irregularly
shaped area of 457 acres. Of the 457 acres project site, only 315 acres is
approved for mining. The site is relatively flat with elevations ranging from 335
feet above mean sea level in the northwest corner to 320 feet along the Kings
River. See Figure 1 for the location of the project site.

Increases in public health risks are associated with exposure to toxic air
pollutants. The main toxic air pollutant released from the proposed project would
be diesel particulate. This is a component of diesel exhaust from trucks and
various construction equipment. Health risks were estimated on the basis of
annual equipment usage over 30 years.

The scope of the air quality analysis evaluates emissions of carbon monoxide
(CO) from increased traffic. CO impacts were evaluated at selected intersections
for traffic volumes identified in the traffic study (Section 3.5, Supplemental Draft
Environmental Impact Report) for this project. The objective of this phase of the
study was to determine if an increase in CO emissions would violate 1-hour or 8-
hour ambient air quality standards.

This report consists of 2 main sections. Section 1 discusses emissions of toxic
air pollutants associated with project operations and the health risks associated
with exposure to such pollutants. Section 1 has been updated since the
circulation of the Supplemental Draft Environmental Impact Report based on
comments made by the San Joaquin Valley Air Pollution Control District
regarding the appropriate modeling for health risk assessment performed for the
project. Section 2 presents an analysis of CO emissions and concentrations at
key intersections. Detailed calculations and model output are provided in the
tables and in the appendix.
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Site Location

KINGS RIVER
SAND AND GRAVEL PROJECT

0 1/4 mile

= ————— RESOURCE DESIGN

SCALE: 1" = 1/4 mile TECHNOLOGY, INC.




SECTION 1
ESTIMATE OF PUBLIC HEALTH RISKS

The proposed project would involve extraction and processing of sand and gravel
as well as a reclamation plan. This involves the use of diesel fuelled trucks,
excavators, graders, dozers, etc., at the project site. Under current regulations,
the California Air Resources Board (CARB) has identified diesel particulate (PM),
a component of diesel exhaust, as a toxic air pollutant. This Section of the report
provides an estimate of diesel PM emissions and its concentration in the vicinity
of the project location. This information is used to calculate a lifetime cancer risk

in the vicinity of the project site due to exposure from diesel PM.

1.1 ESTIMATE OF DIESEL PARTICULATE EMISSIONS

Project operations involve use of various diesel fuelled trucks and equipment.

The following would be used at the project site:

Daily Annual

Equipment No. of Units HP Hrs Hours
Excavator 1 425 2 624
Scraper (#1) 1 475 0.4 1248
Scraper (#2) 1 475 0.4 1248
Pit Truck (#1) 1 650 0.05 15.6
Pit Truck (#2) 1 650 0.05 15.6
Pit Truck (#3) 1 650 0.05 15.6
Loader 1 430 8 2496
Water Truck 1 250 25 780
Dozer 1 305 0.75 234
Motor Grader 1 150 0.5 156
Maintenance/Lube Truck 1 250 312
Foreman's Vehicle 1 200 312
Plant Pick Up 1 200 312

An emission rate of 0.6 grams per horsepower hour (g/hp-hr) was used to

calculate overall emissions. This is a conservative estimate of current emission
rate of diesel PM. For example, most off-road engines above 300 horsepower
emit between 0.15 to 0.4 g/hp-hr. Overall annual emissions are summarized in

Table 1.
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The results in Table 1 indicate that approximately 0.6 tons of diesel PM would be
released annually. This emission rate is used to calculate the concentration of
diesel PM in the vicinity of the project location.

1.2 EXPOSURE ASSESSMENT

Cancer risk is related to the exposure concentration, for example in grams/cubic
meter, of diesel PM. Exposure can occur via inhalation, ingestion and dermal
pathways. For this study, it is assumed that the primary exposure pathway will
be via inhalation.

The ambient air concentration of diesel PM at a given location depends on its
distance from the equipment, the emission rate of diesel PM and the local wind
pattern. An air dispersion model that incorporates these variables and
parameters was used to calculate the concentration of diesel PM in the vicinity of
the project site.

Currently, CARB is establishing new regulations that would reduce future diesel
PM by 95% over current levels. Therefore, the emission rates calculated in
Table 2 would be significantly reduced over the next ten (10) years. For this
analysis, an average reduction of 65% over current emissions was assumed for
the duration of this project. Actual emission reductions are expected to be closer
to 90"% over current levels. Therefore, the risk estimates based on 65% diesel
PM reduction should be interpreted as representing an upper limit of cancer risk.
Actual risk is expected to be lower.

The EPA model, known as AERMOD was used to estimate the concentration of
diesel PM. Emissions were modeled as a single 30 acre square area source.
Concentrations were estimated every 100 meters in rectangular grid extending
1,200 meters in each direction. A total of 576 grid receptors and three (3)
discrete receptors were used. The discrete receptors represent location of
nearby homes. The modeling grid is shown in Figure 2.

Specific model inputs used to model the diesel PM emissions are as follows:

Model AERMOD Version 07026
Emission Source Area Source
Emission Rate 6.28 x 10°® grams/sq meter-sec

(Assumes 65% Reduction
From Current Emissions)

Release Height 0 feet

Rural/Urban Mode Rural

Grid Resolution 100 meters (328 feet)

Grid Extent 2.4 km x 2.4 km (1.5 miles x 1.5 miles)
Number of Receptors 576

Regulatory Option Option Used



Meteorological Data 3 years of hourly data from Fresno
Total of 26,280 hours modeled

Averaging Time Annual

Model Output Cancer Risk/million

The model was run using hourly wind data for 3 years and the highest annual
concentration was calculated at each receptor. These concentrations were used
to calculate cancer risk. This is discussed in the next subsection.
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1.3 RISK CHARACTERIZATION

Risk characterization refers to the process of quantifying the risk associated with
a given exposure to a toxic air pollutant. In the present study, we have focused
on the inhalation pathway as the primary route of exposure. Therefore, risk
characterization involves using the atmospheric concentration of diesel PM with
toxicity data (diesel PM unit risk factor) to establish lifetime (70 year) cancer risk.
The recommended unit risk factor (by CARB) is 3.0 x 10-04. For example, if the
concentration of diesel PM at a given receptor is 0.5 micrograms per cubic meter,
then the 70 year cancer risk associated with this concentration is:

Risk (70 year) = 0.5 micrograms/cubic meter x 3.0 x 10-4 (micrograms/cubic
meter)-1

= 0.15 x 10-4 cancers or 15 cancers per million.

Since the project duration will be 30 years, the cancer risk is reduced by a factor
of 30 yrs /70 yrs =0.43.

30 Year Risk = 15 x 0.43 = 6.45 cancers per million.

The spatial variation in cancer risk in the vicinity of the project is shown in Figure
3. Risk assessments were run based on meteorological data from 2002, 2003,
and 2004. The assessment for this Project is based on using 2002
meteorological data from Fresno. Risk associated with 2003 and 2004
meteorological data are lower. The numbers on the contours indicate cancer risk
per million. The innermost contour represents labeled 50 cancers/million and is
entirely within the project property boundaries. The next contour represents 25
cancers/million and a small portion of this contour (to theWest) lies outside the
property boundary. Risk at all residences is estimated to be less than 10 in a
million. In fact, the cancer risk at the nearest residence located west of the
Project site is between 1 and 5 cancers risks in a million (see Figure 3).
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SECTION 2
IMPACTS OF CARBON MONOXIDE EMISSIONS

2.1 MODELING METHODOLOGY

The increase in traffic associated with the proposed project has the potential to
violate short-term carbon monoxide (CO) concentrations, especially, at signalized
intersections. We note that both 1-hour and 8-hour CO concentrations in
Stanislaus County remain well below the State standards. These standards are:

Maximum 1-Hour Standard: 20 parts per million (ppm)
Maximum 8-Hour Standard: 9 ppm

Therefore, it is reasonable to project that the small increase in traffic volumes
predicted in the traffic study (see the Revised Traffic Impact Study, which is
Appendix G to the Supplemental Draft EIR) would not violate either of the two
State CO standards. However, there remains the possibility some localized
(“hotspots”) CO concentrations may exceed the ambient standards even though
there may not be a significant increase in regional CO concentrations.

To evaluate the significance of short-term CO impacts, a screening level analysis
based on the CALINE4 dispersion model was conducted. This simplified
procedure was originally developed by the Bay Area Air Quality Management
District (BAAQMD December 1999) to identify potential CO hotspots near
roadways and intersections. If a hotspot is identified, then a more rigorous
analysis is conducted to refine estimates of CO concentrations.

The methodology used in the current analysis utilizes worst-case conditions.
These conditions are:

Wind direction parallel to the roadway;

Wind Speed of 1 meter/sec;

Extremely stable atmospheric condition (stability “F”);
Receptor located at edge of roadway.

11



The contributions from one roadway is calculated by using the formula:

Ci=Ci x Vi x EF
100,000

Ci = CO concentration contributed from the i roadway (ppm)

C.i = Reference case concentration for the i roadway (ppm)

Vi = Traffic volume, iy, roadway (vehicles/hour)

EF; = Emission factor, i, roadway (gram/mile)

The hotspots analysis was conducted for the following six (6) traffic scenarios:

1. Existing and Near-Term Impacts (Peak AM and PM Conditions)

2. Project and Cumulative Impacts (Peak AM and PM Conditions)

3. Cumulative Impacts from Detour Segments (AM and PM Conditions)
Traffic volumes were obtained from Tables 3.5-1 to 3.5-20 in Section 3.5 of the
Supplemental Draft EIR. The analysis used emission factors for 2007 and 2008
fleet mix. The following emission factors were used in the analysis as per
BAAQMD screening procedure (Ref: BAAQMD CEQA Guidelines, Dec 1999.
Section 3.4):

2007 Emission Factor 4.24 gram/mile per vehicle

2008 Emission Factor 4.04 grams/mile per vehicle

Screening level 1-hour CO impacts at the edge of the roadway for at-grade 2-
lane and 4-lane roadways is estimated to be 14 ppm and 11.9 ppm respectively
for 1,000 vehicles per hour. Eight-hour impacts are estimated to be 0.7 x 1-hour

impacts.

For example, existing traffic volume at State Route 99 Northbound ramp to
Chesnut Street is estimated to be 640 vehicles per hour.

The peak 1-hour CO concentration would equal:

1-hour CO (ppm) = 640 veh/hr x 11.9 ppm x 4.24 gram/mile
100,000

= 0.323 ppm

8-hour concentration would equal: 0.323 ppm x 0.7 = 0.226 ppm

12



The following six (6) scenarios were modeled:
e Existing and Near-Term Impacts (AM and PM)
e Cumulative CO Impacts with and without the project (AM and PM)
e Cumulative CO Impacts with and without detour (AM and PM)
2.2 LOCATION OF INTERSECTIONS

CO impacts at the following intersections were evaluated.

Scenario Year_2008
No Detours _ Year 2908 W'.th
Existing | No Project | Project
Road and Direction Volume Volume Volume
Segment (Veh/Hr) (Veh/Hr) (Veh/Hr)
Central Avenue EB
SR 99 NB Ramp to Chesnut 640 679 684
Chesnut to Golden State 380 403 408
Golden State to Willow 293 311 316
Willow to Clovis 182 193 198
Clovis to Temerance 76 81 87
Temperance to McCall 58 62 69
McCall to Bethel 65 69 81
Bethel to Academy 79 82 94
Academy to Newmark 106 109 127
Goodfellow Avenue EB
Newmark to Riverbend ‘ 132 | 136 | 154
Goodfellow Avenue WB
Riverbend to Newmark ‘ 118 | 121 | 139
Central Avenue WB
Newmark to Academy 109 112 130
Academy to Bethel 110 115 127
Bethel to McCall 104 110 122
McCall to Temperance 127 135 142
Temperance to Clovis 140 149 155
Clovis to Willow 250 265 270
Willow to Golden State 263 279 284
Golden State to Chesnut 315 334 339
Chesnut to SR 99 NB Ramp 503 534 539

13



Several road detours may occur due to the planned construction of a bridge over
the King’s River. As a result, several additional intersections were also
evaluated. These are:

Scenario Cumulative Cumulative with
With Detours No Project Project
Road and Direction Volume Volume
Segment (Veh/Hr) (Veh/Hr)
Riverbend Avenue NB
Goodfellow to Annadale 117 135
Riverbend Avenue SB
Annadale to Goodfellow 143 143
Annadale Avenue WB
Riverbend to Newmark 241 259
Annadale Avenue EB
Newmark to Riverbend 226 259
Newmark Avenue NB
Central to Annadale 154 170
Newmark Avenue SB
Annadale to Central 168 184

2.3 LOCALIZED CONCENTRATIONS

The results of the screening level analysis are shown in Tables 2-1 through 2-6
of the Supplemental Draft EIR. The results indicate that CO impacts are as
follows:

1-Hour CO Impacts: 0.03 to 0.70 ppm (state standard is 20 ppm)

8-Hour CO Impacts:0.037 to 0.50 ppm (state standard is 9 ppm)

These results indicate that increase in traffic at various intersections would not

lead to a significant increase in CO concentrations. Therefore, a more refined
analysis is not required.

14



CONCLUSIONS

The results of this analysis indicates the following:

With the exception of a small area that lies outside the project boundary,
maximum cancer risk is less than 10 in a million, including risk at nearby homes
(see Figure 3). Since the threshold of significance is 10 cancers in a million,
emissions of diesel PM from on-site trucks and equipment would not lead to a
significant impact to public health.

CO emissions at nearby intersection with and without future road detours were
evaluated. Maximum 1-hour and 8-hour CO concentrations are estimated to be
well below the states ambient air quality standards. Therefore, CO emissions
from increased traffic would not lead to a significant air quality impact.

15



REFERENCES

BAAQMD (1999) “BAAQMD CEQA Guidelines”, Bay Area Air Quality
Management District, San Francisco, CA.

EPA (1995) “User’s Guide for the Industrial Source Complex (ISC) Models”,
Environmental Protection Agency, Research Triangle Park, NC.

Turner, D.B., “Workbook of Atmospheric Dispersion Estimates”, 2" Edition,
Lewis Publishers, Boca Raton, FL.

16



APPENDIX

Input Data for AERMOD Model Run

Copy of AERMOD Model Output



Calculation of Emission Rates and ISCST3 Model Inputs
King's River Sand Gravel Project

Modeling Area

Area 30 acre
121,410  sqmeter

Length 348 m

Width 348 m

Q: 1 gram/sec

Q/A= 8.24E-06 g/sec-sqm Yields Concentration
2.47E-09 Yields Risk
2.47E-03 Yields Risk per Million

Actual Emission Rate of Diesel PM(from equipment)

Annual Q= 0.589 tons/yr
1178 Ibsfyr
534, 608 grams/yr
1464.7 grams/day
1.70E-02 grams/sec

Q/A= 1.40E-07 gramisecsqm Yields Concentration
4,19E-11 Yields Risk
4.19E-05 Yields Risk per Million

Adjustment for
Reduced Exposure  30/70 Years  0.4285714

Reduction In Future

DIESEL PM 65%

Net Diesel PM

Emission Rate 6.28E-06 vields reults in risk/million in ISCST Model
Diesel Risk Factor 3.00E-04

File:Kings_River
Sheet:Modeling
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