
Air Quality Assessment – Ueland 
Tree Farm Mineral Resource 
Development 
Ueland Tree Farm, LLC 

 

December 2007 
 



December 2007 │ 233-5528-001 

Air Quality Assessment - Ueland Tree 
Farm Mineral Resource Development 

Prepared for 

Ueland Tree Farm, LLC 
7216 78th Avenue NW 
Gig Harbor, WA 98335 

Prepared by 

Parametrix 
4660 Kitsap Way, Suite A 
Bremerton, WA 98312-2357 
360-377-0014 
www.parametrix.com 



 

 

CITATION 

Parametrix. 2007. Air Quality Assessment - Ueland 
Tree Farm Mineral Resource Development. Prepared 

by Parametrix, Bremerton, Washington. 
December 2007. 

 



Air Quality Assessment - Ueland Tree Farm Mineral Resource 
Development  

Ueland Tree Farm, LLC 

 

December 2007 │ 233-5528-001 i 

TABLE OF CONTENTS 

EXECUTIVE SUMMARY ......................................................................................ES-1 

1. INTRODUCTION................................................................................................1-1 
1.1 PURPOSE AND SCOPE...........................................................................................1-1 
1.2 SITE DESCRIPTION ................................................................................................1-1 
1.3 PROJECT DESCRIPTION........................................................................................1-1 
1.4 REGULATORY REQUIREMENTS FOR AIR EMISSIONS..................................1-9 

2. EXISTING CONDITIONS ...................................................................................2-1 
2.1 SITE DESCRIPTION ................................................................................................2-1 
2.2 METEOROLOGICAL CONDITIONS .....................................................................2-1 
2.3 EXISTING AIR QUALITY CONDITIONS .............................................................2-1 
2.4 POTENTIAL RECEPTORS......................................................................................2-2 

3. DESCRIPTION OF PROPOSED OPERATIONS, EMISSIONS AND 
CONTROLS .......................................................................................................3-1 
3.1 SAND AND GRAVEL MINES ................................................................................3-1 

3.1.1 Process Description ..........................................................................................3-1 
3.1.2 Emissions and Controls ....................................................................................3-1 

3.2 BASALT QUARRIES...............................................................................................3-2 
3.2.1 Crushed Stone Processing ................................................................................3-2 
3.2.2 Emissions and Controls ....................................................................................3-3 

3.3 GENERAL OPERATIONS.......................................................................................3-3 
3.3.1 Storage Piles .....................................................................................................3-3 
3.3.2 Paved Roads .....................................................................................................3-4 
3.3.3 Unpaved Roads ................................................................................................3-4 
3.3.4 Heavy Construction..........................................................................................3-6 

3.4 CONCRETE BATCH PLANT..................................................................................3-6 
3.4.1 Process Description ..........................................................................................3-6 
3.4.2 Emissions and Controls ....................................................................................3-7 

4. IMPACTS AND MITIGATION MEASURES.......................................................4-1 
4.1 MINING OPERATIONS...........................................................................................4-1 

4.1.1 Roads................................................................................................................4-1 
4.2 CONCRETE BATCH PLANT..................................................................................4-2 
4.3 MONITORING PLAN ..............................................................................................4-2 



Air Quality Assessment - Ueland Tree Farm Mineral Resource 
Development 
Ueland Tree Farm, LLC 

TABLE OF CONTENTS (CONTINUED) 

ii December 2007 │ 233-5528-001 

5. REFERENCES...................................................................................................5-1 

LIST OF FIGURES 
1-1 Site Location Map ..................................................................................................1-3 
1-2 Site Plan..................................................................................................................1-5 
1-3 Sand and Gravel Mine “A” Detail..........................................................................1-7 
2-1 Windrose Locations................................................................................................2-3 
3-1 Typical Concrete Batching Process........................................................................3-9 

LIST OF TABLES 
1-1 Puget Sound Region Air Quality Standards for Criteria Pollutants .....................1-10 

 



Air Quality Assessment - Ueland Tree Farm Mineral Resource 
Development  

Ueland Tree Farm, LLC 

 

December 2007 │ 233-5528-001 iii 

ACRONYMS 
µm Micrometers 
AQI Air Quality Index 

BMPs    Best Management Practices 

CFR Code of Federal Regulations 
CUP Conditional Use Permit 

CY/Yr    Cubic Yards per Year 

DNR Department of Natural Resources 
Ecology Washington State Department of Ecology 
EPA United States Environmental Protection Agency 
NPDES National Pollutant Discharge Elimination System 
ºF Degrees Fahrenheit 
PM particulate matter 
PM-10 10 µm 
PSCAA Puget Sound Clean Air Agency 
SEPA State Environmental Policy Act Environmental 
sL Silt Loading 
Ton/Yr    Tons per Year 

UTF Ueland Tree Farm 
WAC Washington State Administrative Code 
WRIA Water Resource Inventory Area 



Air Quality Assessment - Ueland Tree Farm Mineral Resource 
Development  

Ueland Tree Farm, LLC 

 

December 2007 │ 233-5528-001 ES-1 

EXECUTIVE SUMMARY 
The UTF mineral resource project proposes development of commercial sand, gravel, and 
basalt mineral surface mines. Depending on economic feasibility and market demand, 
development may include construction of a concrete batch plant. The development will 
generate air emissions consisting primarily of particulate matter and combustion by-products 
from truck and excavation equipment. The Puget Sound Clean Air Agency (PSCAA) is the 
regulatory authority for the air aspects of the project, and an air permit will be required to 
operate the mine and concrete batch plant facility. The air permit application will consist of a 
“Notice of Construction and Application for Approval” form and associated technical data 
and checklists. 

Proposed emission sources for the project consist of mining activities including excavation, 
material transport and stockpiling by heavy equipment, blasting at quarry sites and material 
crushing and sorting. Other emission sources include process equipment associated with a 
concrete batch plant. Potential receptors in the area consist of residential neighborhoods and 
associated activity areas (i.e., schools, parks, and athletic fields). The nearest public receptor 
is approximately 600 feet from the proposed emission sources and within 6,000 feet of the 
nearest quarry. Prevailing wind direction in the area is predominately from the north-
northeast away from receptors in the area. 

Potential air quality impacts from both open-pit sand and gravel mining, and basalt quarry 
mining consist of particulate matter (10 µm and 2.5 µm) from both fugitive and point sources. 
Specific emission sources for mining activities include excavation and hauling activities; 
conveying, screening, crushing, and storing operations. Mitigation measures for mining 
operations will include wet suppression techniques at transfer points and material handling 
operations and if necessary a baghouse and/or cyclone as add-on control devices for screens 
and crushing plant. 

The roads (paved and unpaved) associated with the site will be sources of fugitive particulate 
matter emissions. Paving, speed limits, covered truck beds, gravel application to unpaved 
roads, wind break construction, chemical dust suppressants, and vehicle “track out” material 
minimization will be used to control emissions associated with roads. 

Potential impacts associated with the concrete batch plant include point and fugitive 
emissions of particulate matter. A fabric filter (i.e., baghouse) will be used for the control of 
emissions from this point source operation. Fugitive sources include the transfer of sand and 
aggregate, truck loading, mixer loading, vehicle traffic, and wind erosion from sand and 
aggregate storage piles. The types of air quality controls used will include water sprays, 
enclosures, hoods, curtains, shrouds, movable and telescoping chutes, and central duct 
collection systems. 

Air monitoring will be conducted at the site and will consist of an individual trained in EPA 
methods visually observing each emission source daily. Emission standards will be met 
through the use of best available control technologies and general best management practices 
for operation and maintenance procedures. The site will be designed to comply with all 
applicable performance and emission standards. Based on evaluation of impacts and control 
measures, no significant air quality impacts are anticipated. 
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1. INTRODUCTION 
Ueland Tree Farm (UTF) owns approximately 1,716-acres of commercial forest land situated 
west of Bremerton, Washington in unincorporated Kitsap County just west of Kitsap Lake 
(Figure 1-1). The UTF mineral resource project proposes development of commercial sand, 
gravel, and basalt mineral surface mines. The development of the surface mines may include 
construction of a concrete batch plant depending on economic feasibility and market demand. 
This report has been prepared in support of the Kitsap County Conditional Use Permit (CUP) 
application process. 

1.1 PURPOSE AND SCOPE 
The purpose of this report is to conduct an air quality assessment of the proposed 
development to identify existing air quality conditions and identify potential impacts from 
mine operations and the operation of the concrete batch plant. The air quality assessment 
report contains the following elements: 

• Summary of existing air quality conditions based on available literature and 
information 

• Summary of applicable local, state, and federal regulations 
• List of air quality permits needed 
• Description of qualitative air quality impact evaluation 
• Identification of air impact mitigation measures 

1.2 SITE DESCRIPTION 
The UTF site is located in Sections 12, 13 24, and 25, Township 24N, Range 1W, and 
Sections 7, 18 and 19, Township 24N, Range 1E. The project area resides within the Chico 
and Gorst Creek watersheds with the majority of the property in the Dickerson Creek sub-
basin. This sub-basin is located in the Chico Creek watershed (Water Resource Inventory 
Area [WRIA] 15). Water flowing from this basin ultimately drains into Dyes Inlet in Puget 
Sound. The southern portion of the UTF property drains to an unnamed intermittent stream 
that discharges to Alexander Lake, which ultimately drains to Gorst Creek and Sinclair Inlet. 
For more detailed information on the sub-basins, refer to the Ueland Tree Farm Kitsap Lake 
Property Sub-Basin Assessment (Parametrix 2007a).  

The property is located between large tracts of open space and timber lands to the west and 
planned urban development (Bremerton urban growth area) to the east. The site is bordered 
by land owned by the Mountaineers Foundation to the north, the Department of Natural 
Resources to the northwest and west, the City of Bremerton to the southwest, the Bremerton 
Watershed to the south, and Port Blakely Communities to the east.  

1.3 PROJECT DESCRIPTION 
Proposed development plans consist of two gravel mines and three basalt quarry areas (Figure 
1-2). Under the proposal, areas totaling approximately 152 acres would be developed for 
surface mining over an estimated 50-year period, not including connecting access roads. No 
residential development is proposed as part of this project. 

The two proposed sand and gravel mines are designated Gravel Mine “A” and Gravel Mine 
“B”. Ueland Tree Farm may donate conservation easements on the property (possibly 
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including the "Gravel Mine B" area) and may transfer or donate the residential development 
rights from most of the property, conserving the property as a working forest in perpetuity. 
The proposed concrete batch plant would be constructed within the Gravel Mine “A” area 
(Figure 1-3). Also within the Gravel Mine “A” area will be a land clearing debris processing 
area, the main office and shop. The three primary quarry areas are designated Quarry Areas 
“A” through “C”. 

Site access would be via Lebers Lane, which would be improved to meet Kitsap County road 
standards. Utilities would include water from the City of Bremerton, power and natural gas. 
The small volume of domestic wastewater generated from the on-site office would be 
managed in an on-site sewage disposal system. Stormwater facilities would be designed, 
constructed and operated in accordance with Kitsap County standards and the National 
Pollutant Discharge Elimination System (NPDES) Stormwater Permit for Sand and Gravel 
Facilities issued by the Department of Ecology (Ecology). Stormwater facilities will be 
designed to infiltrate wherever possible, and slowly release water. Following reclamation, 
stormwater ponds will be regraded into a more natural shape and re-vegetated with wetland 
plants to encourage development of wetland functions and features.  

The mineral development plan will be implemented over an estimated 50-year period, with 
Gravel Mine “A” and Quarry Area “A” beginning in the first phase of the project. Quarry 
Areas “B” and “C” will be developed following completion of mining activity on Quarry 
Area “A”. The mining process will generally consist of removal of vegetation and topsoil by 
heavy equipment, followed by excavation of sand and gravel from Gravel Mine “A”; and, 
blasting followed by excavation of basalt rock from the three quarry areas. Vegetation will be 
chipped during onsite clearing and retained for topsoil production or reclamation. Material 
from each quarry will be transported to the Gravel “A” area for processing via a conveyor 
system or truck. Mining depths typically range from 30-ft to over 150-ft below the existing 
ground surface. Following mineral removal, the site will be reclaimed consistent with Kitsap 
County and State Department of Natural Resources (DNR) reclamation standards. 

Following mineral removal, each mine or quarry site would be reclaimed consistent with 
local and state reclamation standards, using segmental reclamation methods that are intended 
to blend the site into the surrounding landscape. Segments would typically consist of 
approximately 10-acre areas that are cleared, mined, and reclaimed sequentially to minimize 
the amount of disturbed area open at any one time. In a typical segmental reclamation 
process, soil in the first segment is stockpiled before mining to minimize handling and protect 
the resource. After the sand and gravel or basalt has been extracted from the first segment, the 
slopes would be reshaped according to the reclamation plan. Soil is then stripped from the 
second segment, spread on the slopes of the first segment and planted with native grasses, 
shrubs, and trees. Topsoil would be salvaged and reused to ensure adequate vegetation for the 
reclaimed sites. This process continues until operations are complete in all segments of the 
mine. Reclamation is expected to be completed within 2 years of the completion of operations 
at any particular mine or quarry on the UTF property.  

Anticipated production for the mineral resource project is estimated at a maximum of 
approximately 400,000 ton/yr of aggregate. Value added business that may be associated with 
the aggregate operation include topsoil production, and a concrete batch plant. Development 
and implementation of these associated activities will depend upon economic feasibility and 
market demand. If implemented, it is estimated that these activities may utilize approximately 
20,000 tons per year (ton/yr) of topsoil; and 20,000 cubic yards per year (CY/yr) of concrete. 
The operating schedule proposed for the facility is 7:30 AM to 5:00 PM, Monday through 
Friday, 51 weeks per year, with no operation on holidays. 









Air Quality Assessment - Ueland Tree Farm Mineral Resource 
Development  

Ueland Tree Farm, LLC 

 

December 2007 │ 233-5528-001 1-9 

1.4 REGULATORY REQUIREMENTS FOR AIR EMISSIONS 
Three agencies have air-quality jurisdiction in the project area: the United States 
Environmental Protection Agency (EPA), the Washington State Department of Ecology 
(Ecology), and the Puget Sound Clean Air Agency (PSCAA). The PSCAA is the primary 
regulatory authority. EPA and Ecology will provide guidance and additional regulatory 
oversight to PSCAA. 

Prior to construction, an air permit application or “Notice of Construction and Application for 
Approval” form is required by the PSCAA. The application is anticipated to also include the 
following PSCAA Additional Notice of Construction Application Requirements and 
checklists: 

• Nonmetallic Mineral Processing Plants 

• Concrete Batch Plants 

• Baghouse and Cartridge-Type Dust Collectors 

• Other Process Equipment 

• State Environmental Policy Act Environmental (SEPA) Checklist 

Once the application is determined to be technically complete, the regulatory review process 
begins. After the regulatory review process, the permit application may be subject to public 
comment. The provision for public comment allows the public to become part of the 
permitting process and to impact its outcome. All comments relevant to the proposed permit 
conditions will be considered by the PSCAA. 

The following regulations are relevant to the air emissions for the proposed development: 

• PSCAA Regulation I, Articles 2, 3, 4, 5, 6, 7 and 9 

• PSCAA Regulation II, Article 3 

• PSCAA Regulation III, Articles 1, 2 and Appendix A 

• Washington State Administrative Code (WAC) Chapter 173-400 – General 
Regulation for Air Pollution Sources 

• WAC Chapter 173-401 – Operating Permit Regulation 

• WAC Chapter 173-455 – Air Quality Fee Regulation 

• WAC Chapter 173-470 – Ambient Air Quality Standards for Particulate Matter 

Table 1-1 shows the Puget Sound Region Air Quality Standards for Criteria Pollutants 
(PSCAA 2006). The criteria pollutants include particulate matter (10 micrometers [µm] and 
2.5 µm), ozone, nitrogen dioxide, carbon monoxide, sulfur dioxide, and lead. 
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Table 1-1. Puget Sound Region Air Quality Standards for Criteria Pollutants 

Pollutant Standard Level 
Ozone The 3-year average of the 4th highest daily maximum 8-

hour average concentration must not exceed the level. 
0.08 ppm 

Particulate Matter  
(10 micrometers) 

The 3-year annual average of the daily concentrations 
must not exceed the level. 

54 μg/m3 

 The 3-year average of the 99th percentile (based on the 
number of samples taken) of the daily concentrations must 
not exceed the level. 

154 μg/m3 

Particulate Matter 
(2.5 micrometers) 

The 3-year annual average of the daily concentrations 
must not exceed the level. 

15 μg/m3 

 The 3-year average of the 98th percentile (based on the 
number of samples taken) of the daily concentrations must 
not exceed the level. 

65 μg/m3 

Carbon Monoxide The 1-hour average must not exceed the level more than 
once per year. 

35 ppm 

 The 8-hour average must not exceed the level more than 
once per year. 

9.4 ppm 

Sulfur Dioxide Annual arithmetic mean of 1-hour averages must not 
exceed. 

0.02 ppm 

 24-hour average must not exceed. 0.10 ppm 
 1-hour average must not exceed AND no more than twice 

in 7 consecutive days can the 1-hour average exceed. 
0.40 ppm 
0.25 ppm 

Lead The quarterly average (by calendar) must not exceed the 
level. 

1.5 μg/m3 

Nitrogen Dioxide The annual mean of 1-hour averages must not exceed the 
level. 

0.053 ppm 
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2. EXISTING CONDITIONS 

2.1 SITE DESCRIPTION 
The project site is located in Sections 13, 18, 19, and 24; Township 24N; Ranges 01W and 
01E in Kitsap County. The topography on the property varies with an elevation of roughly 
200 feet in the northeast section rising to over 1,000 feet in the west and southwest. A series 
of logging roads traverse the property with the primary access to the site from the northeast 
border via Lebers Lane. 

Land use on the property is currently zoned as Rural Wooded and Long-Term Forestry by 
Kitsap County. The property and the surrounding forested areas have been managed for 
commercial forestry, and the majority of the land is forested with third conifer growth. The 
natural wooded environment has long been used by recreationalists for activities such as 
hiking, biking, camping, hunting, and wildlife viewing. 

2.2 METEOROLOGICAL CONDITIONS 
Kitsap County has a moderate climate with mild, wet winters and cool, dry summers. The 
Kitsap Lake area climate is mild during summer when temperatures tend to be in the 60's and 
cold during winter when temperatures tend to be in the 40's. The warmest month of the year 
is August with an average maximum temperature of 76 degrees Fahrenheit (ºF), while the 
coldest month of the year is January with an average minimum temperature of 35ºF (IDcide 
2007). Temperature variations between night and day tend to be moderate during summer 
with a difference that can reach 21ºF, and fairly limited during winter with an average 
difference of 12ºF.  

The annual average precipitation for the Kitsap Lake area is 54 inches. The wettest month of 
the year is December with an average rainfall of 9 inches. 

Average wind speed near the area of the proposed development is 2 miles per hour, with 
prevailing winds from the north-northeast in the Silverdale area; and, prevailing winds from 
the south and north-northeast in the Bremerton area (PSCAA 2007; Figure 2-1). 

2.3 EXISTING AIR QUALITY CONDITIONS 
The Code of Federal Regulations (40 CFR Part 81.348) states that the Air Quality Control 
Region for this area is better than national standards for total suspended particulate matter 
and sulfur dioxide. The area has no specific classification for ozone, carbon monoxide, and 
nitrogen dioxide. The nearest Class I Area is Olympic National Park, approximately 20 miles 
west of the site. 

The Air Quality Index (AQI) is a nationwide standard developed by the EPA for the criteria 
pollutants which include particulate matter (10 µm and 2.5 µm), ozone, nitrogen dioxide, 
carbon monoxide, sulfur dioxide, and lead. The AQI is used to report daily air quality. The 
classification of “good” AQI days occurred 93 percent of the time in Kitsap County since 
1990 (PSCAA 2006). The classification of “moderate” occurred seven percent, and 
“unhealthy for sensitive groups” and “unhealthy” occurred less than one percent of the time. 
Particulate matter was the pollutant determining the AQI 89 percent of the time, while carbon 
monoxide determined the AQI the remainder of the time. 
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2.4 POTENTIAL RECEPTORS 
The property boundary of the site is located west of Lebers Lane NW, approximately 350 feet 
southwest from Northlake Way NW and approximately 900 feet west from West Kitsap Lake 
Road NW (Figure 1-1). Residential neighborhoods currently exist along both sides of each of 
these roads. If future plans for residential development take place, the nearest public receptor 
will be approximately 600 feet from proposed emissions sources. Land uses in the greater 
vicinity of the proposed development area currently consist of residential, schools, churches, 
trades college, and community parks. 

Refer to the “Wildlife Assessment and Habitat Management Plan – Ueland Tree Farm 
Mineral Resource Development” for a discussion of plant communities, habitats and 
associated wildlife for the proposed development area (Parametrix 2007b). 
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3. DESCRIPTION OF PROPOSED OPERATIONS, EMISSIONS AND 
CONTROLS 

3.1 SAND AND GRAVEL MINES 

3.1.1 Process Description 
Sand and gravel will be mined in a dry or moist condition by open pit excavation. A 
maximum of 400,000 ton/yr of aggregate is planned to be mined. Open pit excavation is 
carried out with power shovels, front end loaders, and bucket wheel excavators. After mining, 
the materials will be transported to the processing plant by earth mover, truck, belt conveyors, 
or other means. 

Sand and gravel will be processed prior to use. The processing of sand and gravel will 
involve the use of different combinations of washers, screens, and classifiers to segregate 
particle sizes; crushers to reduce oversized material; and storage and loading facilities. The 
following paragraphs describe the process in more detail. 

After being excavated and transported to the processing plant, the wet sand and gravel raw 
feed will be stockpiled or emptied directly into a hopper, which is covered with a “grizzly” of 
parallel bars to screen out large cobbles and boulders. From the hopper, the material is 
transported to fixed or vibrating scalping screens by gravity, belt conveyors, hydraulic pump, 
or bucket elevators. The scalping screens separate the oversize material from the smaller, 
marketable sizes. Oversize material may be used for erosion control, reclamation, or other 
uses, or it may be directed to a crusher for size reduction, to produce crushed aggregate, or to 
produce manufactured sands. Crushing will be carried out in one or two stages, although 
three-stage crushing may also be performed. Following crushing, the material is returned to 
the screening operation for sizing. 

The material that passes through the scalping screen is fed into a battery of sizing screens, 
which generally consists of either horizontal or sloped, and either single or multideck, 
vibrating screens. Rotating trommel screens with water sprays will also be used to process 
and wash sand and gravel. Screening separates the sand and gravel into different size ranges. 
Water is sprayed onto the material throughout the screening process. After screening, the 
sized gravel is transported to stockpiles, storage bins, or to crushers by belt conveyors, bucket 
elevators, or screw conveyors. The sand is freed from clay, silt, and organic impurities by log 
washers or rotary scrubbers. The clay, silt, and organic impurities are stockpiled onsite to be 
used as fill material during reclamation activities. After scrubbing, the sand is sized by water 
classification. After classification, the sand is dewatered using screws, or separatory cones. 
After processing, the sand is transported to storage bins or stockpiles by belt conveyors, 
bucket elevators, or screw conveyors. 

3.1.2 Emissions and Controls 
Emissions from the production of sand and gravel consist primarily of particulate matter 
(PM) and particulate matter less than 10 µm (PM-10) in aerodynamic diameter, which are 
emitted by conveying, screening, crushing, and storing operations. Generally, these materials 
are wet or moist when handled, and process emissions are negligible. A substantial portion of 
these emissions consist of heavy particles that settle out within the plant. Other potentially 
significant sources of PM and PM-10 emissions are haul roads, which will be discussed in 
later sections of this report. 
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Emissions from the sand and gravel operation are primarily in the form of fugitive dust, and 
control techniques applicable to fugitive dust sources will be used as appropriate. Successful 
control techniques used for conveyors are covering and wet suppression; for storage piles, 
wet suppression, windbreaks, enclosure, and soil stabilizers; for conveyor and batch transfer 
points, wet suppression and various methods to reduce freefall distances (e. g., telescopic 
chutes, stone ladders, and hinged boom stacker conveyors); and for screening and other size 
classification, covering and wet suppression. 

Wet suppression techniques will include application of water, chemicals and/or foam, at 
crusher or conveyor feed and/or discharge points. Such spray systems at transfer points and 
on material handling operations have been estimated to reduce emissions 70 to 95 percent 
(EPA 1995). Spray systems can also reduce loading and wind erosion emissions from storage 
piles of various materials 80 to 90 percent. All dust suppression techniques, including use of 
chemical suppressants, will be implemented in accordance with BMPs described in the 
Stormwater Management Manual for Western Washington (Ecology 2005). In addition to 
fugitive dust control techniques, the facility may also use add-on control devices to reduce 
emissions of PM and PM-10 from sand and gravel processing operations. Controls may 
include cyclones, wet scrubbers, venturi scrubbers, and fabric filters. These controls will be 
implemented if emissions result in significant offsite impacts. 

3.2 BASALT QUARRIES 

3.2.1 Crushed Stone Processing 
Rock and crushed stone products generally will be loosened by drilling and blasting and then 
loaded by power shovel or front-end loader into large haul trucks that transport the material to 
the processing operations.  

Quarried stone will be delivered to the processing plant by truck, conveyor, or loader, and is 
dumped into a bin. A feeder or screens separate large boulders from finer rocks that do not 
require primary crushing, thus reducing the load to the primary crusher. Jaw, impactor, or 
gyratory crushers will be used for initial reduction. The crusher product, normally 7.5 to 30 
centimeters (3 to 12 inches) in diameter, and the grizzly throughs (undersize material) are 
discharged onto a belt conveyor and conveyed to a surge pile for temporary storage or are 
sold as coarse aggregates. 

The stone from the surge pile will be conveyed to a vibrating inclined scalping screen. This 
unit will separate oversized rock from the smaller stone. The stone that is too large to pass 
through the top deck of the scalping screen is processed in the secondary crusher. A cone 
crusher may be used for secondary crushing (although impact crushers are sometimes used), 
which typically reduces material to about 2.5 to 10 centimeters (1 to 4 inches). The material 
(throughs) from the second level of the screen bypasses the secondary crusher because it is 
sufficiently small for the last crushing step. The output from the secondary crusher and the 
throughs from the secondary screen are transported by conveyor to the tertiary circuit, which 
includes a sizing screen and a tertiary crusher. 

Tertiary crushing will be performed using cone crushers or other types of impactor crushers. 
Oversize material from the top deck of the sizing screen is fed to the tertiary crusher. The 
tertiary crusher output, which is typically about 0.50 to 2.5 centimeters (3/16th to 1 inch), is 
returned to the sizing screen. Various product streams with different size gradations are 
separated in the screening operation. The products will be conveyed or trucked directly to 
finished product bins, to open area stock piles, or to other processing systems such as 
washing, air separators, and screens and classifiers. 
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3.2.2 Emissions and Controls 
Emissions of PM, PM-10, and PM-2.5 occur from a number of operations in the quarrying 
and processing. A substantial portion of these emissions consists of heavy particles that may 
settle out within the plant. As in other operations, crushed stone emission sources may be 
categorized as either process sources or fugitive dust sources. Process sources include those 
for which emissions are amenable to capture and subsequent control. Fugitive dust sources 
generally involve the re-entrainment of settled dust by wind or machine movement. Factors 
affecting emissions from either source category include the stone size distribution and the 
surface moisture content of the stone processed, the process throughput rate, the type of 
equipment and operating practices used, and topographical and climatic factors. Stone quarry 
blasting operations may contribute to fugitive particulate matter emissions. 

The primary variables affecting uncontrolled PM emissions are wind and material moisture 
content. Wind parameters vary with geographical location, season, and weather. It can be 
expected that the level of emissions from unenclosed sources (principally fugitive dust 
sources) will be greater during periods of high winds. The material moisture content also 
varies with season and weather. 

The moisture content of the material processed can have a substantial effect on emissions. 
This effect is evident throughout the processing operations. Surface wetness causes fine 
particles to adhere to the faces of larger stones, with a resulting dust suppression effect. 
However, as new fine particles are created by crushing, and as the moisture content is 
reduced by evaporation, this suppressive effect diminishes and may disappear. The plants at 
the site will use wet suppression systems (spray nozzles) to maintain relatively high material 
moisture contents to effectively control PM emissions throughout the process. 

3.3 GENERAL OPERATIONS 

3.3.1 Storage Piles 

3.3.1.1 Process Description 
The mining operation will use outdoor storage piles for aggregate. Storage piles will be left 
uncovered because of the need for frequent material transfer into or out of storage. 

Dust emissions occur at several points in the storage cycle, such as material loading onto the 
pile, disturbances by strong wind currents, and load-out from the pile. The movement of 
trucks and loading equipment in the storage pile area may also be a substantial source of dust. 

3.3.1.2 Emissions and Controls 
The quantity of dust emissions from the aggregate storage operations will vary with the 
volume of aggregate passing through the storage cycle. Emissions will depend on the age of 
the pile, moisture content, and proportion of aggregate fines. 

When freshly processed aggregate is loaded onto a storage pile, the potential for dust 
emissions is at a maximum. Fines are easily disaggregated and released to the atmosphere 
upon exposure to air currents, either from aggregate transfer itself or from high winds. As the 
aggregate pile weathers, however, potential for dust emissions is greatly reduced. Moisture 
causes aggregation and cementation of fines to the surfaces of larger particles. Any 
significant rainfall soaks the interior of the pile, and then the drying process is very slow. 

Wet suppression techniques will be the principal means for control of aggregate storage pile 
emissions. Enclosure or covering of inactive piles to reduce wind erosion may also be done to 
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reduce emissions during extended dry periods, if necessary. Watering will be done to reduce 
emissions from vehicle traffic in the storage pile area. Watering of the storage piles 
themselves may have only a very temporary effect on total emissions. If necessary, a more 
effective technique will be to apply chemical agents (such as surfactants) that permit more 
extensive wetting. Continuous chemical treating of material loaded onto piles, coupled with 
watering or treatment of roadways, can reduce total particulate emissions from aggregate 
storage operations by up to 90 percent (EPA 1995). All dust suppression techniques, 
including use of chemical suppressants, will be implemented in accordance with BMPs 
described in the Stormwater Management Manual for Western Washington (Ecology 2005).  

3.3.2 Paved Roads 

3.3.2.1 Process Description 
The road between Gravel Mine “A” and Lebers Lane will be paved (Figure 1-3). Particulate 
emissions occur whenever vehicles travel over a paved surface such as a road or parking lot. 
Particulate emissions from paved roads are due to direct emissions from vehicles in the form 
of exhaust, brake wear and tire wear emissions and resuspension of loose material on the road 
surface. Re-suspended particulate emissions from paved roads originate from, and result in 
the depletion of, the loose material present on the surface (i.e., the surface loading). At the 
UTF site, surface loading may be replenished by spillage of material and track-out from 
unpaved roads and staging areas. 

3.3.2.2 Emissions and Controls 
Dust emissions from paved roads have been found to vary with what is termed the "silt 
loading" present on the road surface as well as the average weight of vehicles traveling the 
road. The term silt loading (sL) refers to the mass of silt-size material (equal to or less than 75 
µm in physical diameter) per unit area of the travel surface. The total road surface dust 
loading consists of loose material that can be collected by broom sweeping and vacuuming of 
the traveled portion of the paved road. The silt fraction is determined by measuring the 
proportion of the loose dry surface dust that passes through a 200-mesh screen. Silt loading is 
the product of the silt fraction and the total loading. Based on preliminary silt-sized material 
information, the site has the potential for significant dust emissions if not properly controlled. 

Because of the importance of the silt loading, control techniques for paved roads either 
prevent material from being deposited onto the surface (preventive controls) or remove any 
material that has been deposited (mitigative controls). 

Covering of loads in trucks, and the prevention of materials tracked onto paved roads will be 
used at the site are examples of preventive measures. Examples of mitigative controls that 
will be used at the site include vacuum sweeping and wet broom sweeping. 

3.3.3 Unpaved Roads 

3.3.3.1 Process Description 
The intended access road between Gravel Mine “A” and the basalt quarries will be unpaved. 
Particulate emissions from unpaved roads are similar to paved roads and are due to direct 
emissions from vehicles in the form of exhaust and brake wear and tire wear emissions. 
Additional emissions from unpaved roads occur when the force of the wheels on the road 
surface causes pulverization of surface material. Particles are lifted and dropped from the 
rolling wheels, and the road surface is exposed to strong air currents in turbulent shear with 
the surface. 
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3.3.3.2 Emissions and Controls 
The quantity of dust emissions from a given segment of unpaved road varies linearly with the 
volume of traffic. At the UTF site, it is estimated that traffic on internal unpaved access roads 
will range between 20 and 50 vehicle trips per day. Vehicles will range from passenger 
vehicles to truck and trailer.  

Dust emissions from unpaved roads have been found to vary directly with the fraction of silt 
(particles smaller than 75 µm in diameter) in the road surface materials. Tests show that road 
silt content is normally lower than in the surrounding parent soil, because the fines are 
continually removed by the vehicle traffic, leaving a higher percentage of coarse particles 
(EPA 1995). 

A wide variety of options will be used to control emissions from unpaved roads. Options fall 
into the following three groupings: 

1. Vehicle restrictions that limit the speed of vehicles on the road; 

2. Surface improvement by adding gravel to a dirt road; and 

3. Surface treatment, such as wet suppression techniques and chemical dust 
suppressants. 

Vehicle restrictions limit the amount and type of traffic present on the road or to lower the 
mean vehicle speed. Surface improvements alter the road surface. As opposed to the “surface 
treatments” discussed below, improvements are relatively “permanent” and do not require 
periodic re-treatment. Control plans will include regular maintenance practices, such as 
grading, to retain larger aggregate on the traveled portion of the road. 

Surface treatments refer to control options which require periodic reapplication. Treatments 
will fall into the two main categories of (a) “wet suppression” (i.e., watering, possibly with 
surfactants or other additives), which keeps the road surface wet to control emissions and (b) 
“chemical stabilization/ treatment”, which attempts to change the physical characteristics of 
the surface. The necessary reapplication frequency varies from several minutes for plain 
water under summertime conditions to several weeks or months for chemical dust 
suppressants. All dust suppression techniques, including use of chemical suppressants, will be 
implemented in accordance with BMPs described in the Stormwater Management Manual for 
Western Washington (Ecology 2005). 

The following Best Management Practices (BMPs) will be used to mitigate emissions 
associated with facility roads (Ecology 2003): 

• Paving the entrance road from Lebers Lane to sand and Gravel Mine “A”. 

• Limiting the speed to ten miles per hour (MPH) in the pits and 15 MPH on access 
roads. 

• Covering the loads of trucks transporting fine-grained materials. 

• Applying gravel with low fines content to the unpaved roadways. 

• Constructing natural and artificial wind breaks or wind screens along roadways. 

• Surface-applying chemical suppressants to form a less erodible soil surface. 

• Blending chemical dust suppressants with the top few inches of surface material on 
trafficked roads. 

• Minimizing vehicle “track-out” material by: 
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 Filling in muddy areas with gravel or other surface material. 

 Installing rough-surfaced areas, such as lengths of gravel or cattle guards, to 
help remove soil and mud from vehicle tires. 

 Building vehicle tire/underbody wash stations near unpaved road junctions. 

 Paving or stabilizing shoulders of paved roads with gravel and vegetation. 

Chemical dust suppressants will be applied in compliance with Ecology’s BMP guidance and 
the SWPPP developed for the site. 

3.3.4 Heavy Construction 

3.3.4.1 Process Description 
Heavy construction is a source of dust emissions that may have temporary impact on local air 
quality. Land clearing, building, and road construction are examples of construction activities 
with high emissions potential. Emissions during land clearing, building, or road construction 
can be associated with drilling and blasting, ground excavation, cut and fill operations (i.e., 
earth moving), and construction of a particular facility itself. 

3.3.4.2 Emissions and Controls 
The quantity of dust emissions from construction operations is proportional to the area of 
land being worked and to the level of construction activity. Because of the relatively short-
term nature of construction activities, some control measures are more cost effective than 
others. Wet suppression and wind speed reduction are two common methods used to control 
open dust sources at construction sites, because a source of water and material for wind 
barriers tend to be readily available on a construction site. However, several other forms of 
dust control are available including paving. 

3.4 CONCRETE BATCH PLANT 

3.4.1 Process Description 
Concrete is composed essentially of water, cement, sand (fine aggregate) and coarse 
aggregate. Supplementary cementitious materials, also called mineral admixtures may be 
added to make the concrete mixtures more economical, reduce permeability, increase 
strength, or influence other concrete properties. Typical examples are fly ash, ground 
granulated blast-furnace slag, and silica fume, which can be used individually with Portland 
or blended cement or in different combinations. Chemical admixtures are usually liquid 
ingredients that are added to concrete to entrain air, reduce the water required to reach a 
required slump, retard or accelerate the setting rate, to make the concrete more flowable or 
other more specialized functions (EPA 1995). 

At the UTF site, sand, aggregate, cement and water will be gravity fed from the weight 
hopper into the mixer trucks. The concrete is mixed on the way to the site where the concrete 
is to be poured. The concrete may also be manufactured in a central mix drum and transferred 
to a transport truck. Approximately 20,000 CY/yr of concrete is planned to be produced. 
Precast products may also be made on the site and range from concrete bricks and paving 
stones to bridge girders, and structural components. Figure 3-3 is a generalized process 
diagram for concrete batching. 
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The raw materials may be delivered to the plant by rail or truck. The cement will be 
transferred to elevated storage silos pneumatically or by bucket elevator. The sand and coarse 
aggregate are transferred to elevated bins by front end loader, clam shell crane, belt conveyor, 
or bucket elevator. From these elevated bins, the constituents are fed by gravity or screw 
conveyor to weigh hoppers, which combine the proper amounts of each material. 

3.4.2 Emissions and Controls 
Particulate matter, consisting primarily of cement dust, but including some aggregate and 
sand dust emissions, is the primary pollutant of concern. In addition, there are emissions of 
metals that may be associated with this particulate matter. The metals may include arsenic, 
beryllium, cadmium, total chromium, lead, manganese, nickel, total phosphorus, and 
selenium. Based on the anticipated controls and estimated concrete production, metals 
emissions will be insignificant. All but one of the emission points is fugitive in nature. The 
only point source is the transfer of cement material to silos, which will be vented to a fabric 
filter or “sock”. Fugitive sources include the transfer of sand and aggregate, truck loading, 
mixer loading, vehicle traffic, and wind erosion from sand and aggregate storage piles. The 
amount of fugitive emissions generated during the transfer of sand and aggregate depends 
primarily on the surface moisture content of these materials. 

Types of controls used will include water sprays, enclosures, hoods, curtains, shrouds, 
movable and telescoping chutes, and central duct collection systems. A major source of 
potential emissions, the movement of heavy trucks over unpaved or dusty surfaces in and 
around the plant, will be controlled by good maintenance and wetting of the road surface. 
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4. IMPACTS AND MITIGATION MEASURES 
The UTF mineral resource project proposes development of commercial sand, gravel, and 
basalt mineral surface mines. Development of the surface mines may include construction of 
a concrete batch plant. The development will generate air emissions consisting primarily of 
particulate matter and combustion by-products from trucks and excavation equipment. The 
PSCAA is the regulatory authority for the air aspects of the facility, and an air permit will be 
required to operate the facility. The air permit application will consist of a “Notice of 
Construction and Application for Approval” form and associated technical data and 
checklists. 

Receptors in the area consist of residential neighborhoods and associated activity areas (i.e., 
schools, parks, and athletic fields). The nearest public receptors are approximately 600 feet 
from the proposed emission sources and within 6,000 feet of the nearest quarry. Prevailing 
wind direction in the area is predominately from the north-northeast and is away from 
receptors in the area. 

Proposed emission sources for the project consist of mining activities including blasting, 
excavation, material transport and stockpiling by heavy equipment, and material crushing and 
sorting. Other emission sources include process equipment associated with a concrete batch 
plant. Potential impacts and mitigation measures for each of the components are described 
below. 

4.1 MINING OPERATIONS 
Both open-pit sand and gravel mining, and basalt quarry mining will take place at the site. 
Potential air quality impacts from these mines consist of particulate matter (10 µm and 2.5 
µm) from both fugitive and point sources. Specific emission sources for mining activities 
include excavation and hauling activities; conveying, screening, crushing, and storing 
operations. 

Emission controls recommended for mining operations include wet suppression techniques at 
transfer points and material handling operations and potentially a baghouse and/or cyclone as 
add-on control devices for screens and crushing plant. 

Storage piles will be orderly and maintained. If notable emissions are present at any storage 
pile, wet suppression techniques will be used to control dust emissions. The amount of 
precipitation and climate in the proposed development area will help to maintain low 
particulate emissions from storage piles. 

4.1.1 Roads 
The roads (paved and unpaved) associated with the UTF site will be sources of fugitive 
particulate matter emissions. The following BMPs will be used to mitigate emissions 
associated with facility roads (Ecology 2003): 

• Paving the entrance road from Lebers Lane to sand and Gravel Mine “A”. 

• Limiting the speed to ten miles per hour (MPH) in the pits and 15 MPH on access 
roads. 

• Covering the loads of trucks transporting fine-grained materials. 

• Applying gravel with low fines content to the unpaved roadways. 

• Constructing natural and artificial wind breaks or wind screens along roadways. 



Air Quality Assessment - Ueland Tree Farm Mineral Resource 
Development 
Ueland Tree Farm, LLC 

 

4-2 December 2007│ 233-5528-001 

• Surface-applying chemical suppressants to untrafficked areas to form a less erodible 
soil surface. 

• Blending chemical dust suppressants with the top few inches of surface material on 
trafficked roads. All dust suppression techniques, including use of chemical 
suppressants, will be implemented in accordance with BMPs described in the 
Stormwater Management Manual for Western Washington (Ecology 2005). 

• Minimizing vehicle “track-out” material by: 

 Filling in muddy areas with gravel or other surface material. 

 Installing rough-surfaced areas, such as lengths of gravel or cattle guards, to 
help remove soil and mud from vehicle tires. 

 Building vehicle tire/underbody wash stations near unpaved road junctions at 
project sites. 

 Paving or stabilizing shoulders of paved roads with gravel and vegetation. 

Using the above control measures will mitigate roadway emissions from the UTF site to the 
greatest extent possible and no significant air quality impacts are anticipated. 

4.2 CONCRETE BATCH PLANT 
Potential impacts include emissions of particulate matter, consisting primarily of cement and 
admixture dust, but including some aggregate and sand dust emissions, and are the primary 
air quality pollutant of concern. In addition, there are emissions of metals that are associated 
with this particulate matter. All but one of the emission points is fugitive in nature. The only 
point source is the transfer of cement and admixture material to silos. A fabric filter (i.e., 
baghouse) will be used for the control of emissions from point source operation. 

Fugitive sources include the transfer of sand and aggregate, truck loading, mixer loading, 
vehicle traffic, and wind erosion from sand and aggregate storage piles. The amount of 
fugitive emissions generated during the transfer of sand and aggregate depends primarily on 
the surface moisture content of these materials. The types of controls used will include water 
sprays, enclosures, hoods, curtains, shrouds, movable and telescoping chutes, and central duct 
collection systems. 

Due to the size of the proposed concrete batch plant, location of the batch plant relative to 
potential receptors, the prevailing wind direction, and control technologies used in the 
process, potential impacts to receptors from particulate matter and metals associated with the 
process will be mitigated to the highest extent possible and no significant air quality impacts 
are anticipated. 

4.3 MONITORING PLAN 
Air monitoring at the site will consist of an individual trained in EPA Method 9 visually 
observing each emission source daily (EPA 1990). The individual will verify that the 
emission of an air contaminant does not exceed 20 percent opacity for more than three 
minutes, in any one hour at the emission point, or within a reasonable distance of the 
emission point. 

All other emission standards will be met through the use of best available control 
technologies and general best management practices for operation and maintenance 
procedures. 
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The UTF site will comply with all applicable new source performance standards, emission 
standards adopted under chapter 70.94 RCW and the applicable emission standards of the 
PSCAA and potential permit conditions. 
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