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PREFACE 
 
Hawaiian Earth Recycling LLC (HER) proposes to construct and operate an in-vessel 
composting facility in the rural area between Wahiawa and Waialua on the island of 
Oahu.  The proposed project site is located on land owned by Cedar Grove Hawaii LLC 
and encompasses approximately 112 acres.   
 
The City and County of Honolulu, Department of Environmental Services (ENV) issued 
a Request for Proposals for the Financing, Design, Engineering, Construction, Testing 
and Operations/Maintenance of a Green Waste, Food Waste and Sewage Sludge In-
Vessel Conversion Facility for the City and County of Honolulu, (Request for Proposal 
Number: RFP-ENV-53314) on July 31, 2009.  
 
HER submitted a Proposal to ENV to compost these materials with a GORE™ Cover In-
Vessel Composting System on January 21, 2010. On October 6, 2010, the ENV issued 
the Notice to Proceed (NTP) to HER for the permitting phase of the Project.  
 
As part of the contractual requirements between ENV and HER, the environmental 
documentation requirements prescribed under Chapter 343, Environmental Impact 
Statements, Hawaii Revised Statutes (as amended) and Hawaii Administrative Rules 
Chapter 200 (Environmental Impact Statement Rules) Title 11, of the State of Hawaii 
Department of Health, as amended (State of Hawaii 1996) have beenwill be followed for 
this project. 
 
Notice of availability of the Draft Environmental Impact Statement (EIS) was published 
in June 23, 2011 issue of The Environmental Notice.  The public comment period ended 
on August 6, 2011.   
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SUMMARY 
 

APPLICANT:   Hawaiian Earth Recycling LLC  
91-400 Malakole Street 
Kapolei, Hawaii  96707 
Contact:  Mr. Gregory Apa 

 
ACCEPTING AGENCY:  Department of Environmental Services  

City & County of Honolulu 
1000 Uluohia Street, Suite 308 
Kapolei, Hawaii  96707 
Contact:  Mr. Steven Serikaku 
 

AUTHORIZED AGENT:  Wilson Okamoto Corporation 
1907 S. Beretania Street, Suite 400 
Honolulu, Hawaii  96826 
Contact:  Mr. Earl Matsukawa 

 
PROJECT LOCATION:  Waialua, Oahu, Hawaii 
 
TAX MAP KEY:    6-5-002: 026 
 
AREA:    Approximately 112 acres 
 
EXISTING USE:   Agricultural lands 
 
STATE LAND USE  
DESIGNATION:   Agricultural 
 
ZONING DESIGNATION:  Agriculture (AG-21) 
 
SUSTAINABLE  
COMMUNITIES PLAN  
DESIGNATION:   Agriculture 
 
PROPOSED ACTION: Construct and operate an in-vessel composting facility 

that will process green waste, food waste, and 
dewatered sewage sludge and produce marketable 
products such as compost, soil amendments, potting 
mixes, and erosion control materials.   

 
DETERMINATION: As part of the contractual requirements between ENV 

and HER, the environmental documentation 
requirements prescribed under Chapter 343, 
Environmental Impact Statements, Hawaii Revised 
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Statutes (as amended) and Hawaii Administrative 
Rules Chapter 200 (Environmental Impact Statement 
Rules) Title 11, of the State of Hawaii Department of 
Health, as amended (State of Hawaii 1996) have 
beenwill be followed for this project. 

 
PARTIES CONSULTED DURING 
DRAFT ENVIRONMENTAL IMPACT 
STATEMENT PREPARATION 
NOTICE (EISPN):   Federal 

U.S. Army Corps of Engineers 
U.S. Fish & Wildlife Service 
Department of Army, Schofield Barracks 
 
State 
Department of Agriculture 
Department of Accounting & General Services 
Department of Business, Economic Development & 
 Tourism (DBEDT) 
DBEDT, Office of Planning 
DBEDT, Energy Division 
Department of Defense 
Department of Education 
Department of Health 
Department of Housing Finance and Development 
Corporation 
Department of Human Services 
Department of Land & Natural Resources (DLNR) 
DLNR, State Historic Preservation Division 
Department of Labor and Industrial Relations 
Office of Hawaiian Affairs 
Department of Transportation 
Department of Hawaiian Home Lands 
University of Hawaii, Environmental Center 
 
City & County of Honolulu 
Board of Water Supply 
Department of Design & Construction 
Department of Environmental Services 
Department of Facility Maintenance 
Department of Planning & Permitting 
Department of Transportation Services 
North Shore Neighborhood Board 
Wahiawa – Whitmore Village Neighborhood Board 
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Elected Officials 
Representative Marcus Oshiro, District 39 
Representative Gil Riviere, District 46 
Senator Donavon Dela Cruz, District 22 
Councilmember Ernie Martin, District 2 
 
Other 
Castle & Cooke 
Dole Food Company Inc. 
Wahiawa Rainbow Seniors 
Wahiawa Community & Business Association 
Honolulu Star-Advertiser 
 
Legislative Reference Bureau 
Hawaii State Library 
Wahiawa Library 
Waialua Library 
University of Hawaii, Hamilton Library 
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1.0 INTRODUCTION 

1.1 Background 
The City and County of Honolulu, Department of Environmental Services (ENV) issued 
a Request for Proposals for the Financing, Design, Engineering, Construction, Testing 
and Operations/Maintenance of a Green Waste, Food Waste and Sewage Sludge In-
Vessel Conversion Facility for the City and County of Honolulu, (Request for Proposal 
Number: RFP-ENV-53314) on July 31, 2009.  
 
Hawaiian Earth Recycling (HER) submitted a Proposal to ENV to compost these 
materials with a GORE™ Cover In-Vessel Composting System on January 21, 2010. 
On October 6, 2010, the ENV issued the Notice to Proceed (NTP) to HER for the 
permitting phase of the Project.  
 
Hawaiian Earth Recycling LLC (HER) proposes to construct and operate an in-vessel 
(enclosed) composting facility in Waialua on the island of Oahu (see Figure 1-1).   
 
Currently, the City and County of Honolulu’s (CCH&C) Curbside Green Waste 
Collection Program; individual homeowners; commercial tree trimmers and landscape 
maintenance contractors, and governmental property maintenance agencies deliver 
green wastes to one of two Hawaiian Earth Products’ (HEP is an affiliated company of 
HER) Department of Health (DOH)-permitted composting/transfer locations, located at 
Campbell Industrial Park and Kapaa Quarry, respectively.  HEP also composts pre-
consumer food waste at Campbell Industrial Park.  This pre-consumer food waste is 
generated prior to purchase by the retail consumer and does not include waste food that 
has been prepared for consumption by restaurants.  HEP recycles over 85,000 tons of 
green waste per year from both facilities, however HEP’s current DOH Permit allows 
HEP to process up to 136,000 tons per year at Campbell Industrial Park.   
 
The CCH’s Kailua Regional Wastewater Treatment Plan and Honouliuli Wastewater 
Treatment Plan presently collects and processes sludge through digesters, dewaters 
the processed sludge using centrifuges and, transports dewatered sewage sludge 
(biosolids) from both treatment plants to Waimanalo Gulch Landfill for disposal. 

1.2 Project Location 
HER proposes to construct an in-vessel (enclosed) composting facility in Waialua on the 
island of Oahu, as shown in Figure 1-1).  The project site is located on Tax Map Key 
(TMK) 6-5-002: 026, owned by Cedar Grove Hawaii LLC and encompasses 
approximately 112 acres (see Figure 1-2).  The project site lies on a gentle grade (955 
foot elevation), with steep slopes and gullies near Kaukonahua Gulch.  The project site 
elevations range from 955 feet to 880 feet, with the lowest point of the property at the 
southeastern end at approximately 800 feet.  The project site has not been in 
agricultural production since late 2004.  HEP currently has existing open windrow 
composting operations (DOH Permit No. CO-0091-08) (see Figure 1-3).   
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The project site is surrounded by Agricultural and Military Preservation zoned land.  It is 
bordered by Wilikina Drive and agricultural lands to the north and agricultural lands to 
the east and west (see Figure 1-4).  Along the southern boundary are more agricultural 
lands.  Beyond the southern agricultural lands are Kaukonahua Gulch located 1/4-mile 
away and Schofield Barracks across from Kaukonahua Gulch, with nearest structures 
approximately one mile from southern boundary of project site.   

1.3 Purpose and Project Need 
In 2008, the CCH prepared the Integrated Solid Waste Management Plan Update 
(ISWMP).  The ISWMP identifies objectives and initiatives to design an integrated 
system that will maximize the recovery of solid waste and minimize the amount of waste 
that requires landfill disposal.” 
 
To increase the amount of solid waste recovered through recycling, reuse, and 
composting, the City proposed several initiatives, including seeking a vendor to compost 
up to 150,000 tons of green waste, sewage sludge and food waste.  The ENV issued a 
Request for Proposals for the Financing, Design, Engineering, Construction, Testing 
and Operations/Maintenance of a Green Waste, Food Waste and Sewage Sludge In-
Vessel Conversion Facility for the City and County of Honolulu, (Request for Proposal 
Number: RFP-ENV-53314) on July 31, 2009.  The purpose of the project is to create 
sustainable programs by providing for the beneficial reuse of green waste, food waste 
and sewage sludge as an alternative to landfill disposal.   
 
As mentioned earlier, the CCH transports processed, dewatered sewage sludge 
(biosolids) from Kailua Regional Wastewater Treatment Plant and Honouliuli 
Wastewater Treatment Plant to Waimanalo Gulch Landfill for disposal.  According to the 
ISWMP, Section 5.6 Sewage Sludge states:   
 

“Industry research suggests that the greatest opportunity for increased diversion 
from Hawaii’s waste stream is through the recovery of organic materials.  It can 
reduce landfill reliance, while promoting growth opportunities for local businesses 
and products of value to Hawaii’s tourism, agricultural, and landscape 
businesses.” 

 
According to the ISWMP, several alternatives to disposal, including commercial co-
composting (biosolids or food waste, open or in-vessel systems), have been 
implemented in Hawaii and throughout the country. 
 
Currently, HEP recycles green wastes and pre-consumer food at their DOH-permitted 
composting facility at Campbell Industrial Park, where itHEP currently leases 
approximately 39 acres at Campbell Industrial Park for their existing composting 
operations.  The lease expires in 2015 and the amount of lands that can be leased will 
be reduced to 14 acres.  As a result, HER must relocate their composting operations 
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and downsize current operations at Campbell Industrial Park.  HEP will continue to 
operate at Campbell Industrial Park and Kapaa Quarry as transfer stations.   
 
The proposed site in Waialua is an ideal location for HER’s composting operations as it 
will be centrally located to Oahu’s agricultural industry.  The Waialua site has a DOH 
Permit (Permit No. C0-0091-08) for existing open windrow composting operations.  HER 
will produce organic products that would be utilized by the agricultural industry.  The 
soils have been stripped of nutrients from decades of sugar cane and pineapple 
cultivation and the use of chemical fertilizers.  The agricultural industry would have 
much more access to these organic soil amendments with the project’s location. 
 
As mentioned earlier, HEP recycles over 85,000 tons of green wastes and pre-
consumer food per year from both facilities.  By recycling and reusing organic materials, 
this waste, which once was disposed of at Oahu’s only landfill, is being turned into a 
beneficial product, such as compost, soil amendments, potting mixes, fertilizer 
replacement/enhancement, gardening and landscaping products.  This Project will be 
an important and integral component of Oahu’s overall Integrated Solid Waste 
Management System, as private companies, such as HEP, assist the City and 
CountyCCH of Honolulu’s efforts to direct materials for reuse.  Without this proposed 
composting facility, approximately 5,000 to 10,000 tons per year of food waste and 
15,000 to 20,000 tons per year of sewage sludge would continue to be placed in Oahu’s 
only landfill.   
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PROJECT SITE PHOTOS
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SURROUNDING LAND USES
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2.0 PROJECT DESCRIPTION 

2.1 No Action 
The No Action alternative would involve not constructing a new composting facility in 
Waialua.  The 85,000 tons per year of green and pre-consumer food wastes would not 
be reused beneficially and disposed of in Oahu’s only landfill with no alternatives.  In 
addition, approximately 5,000 to 10,000 tons per year of food waste and 15,000 to 
20,000 tons per year of sewage sludge would continue to be placed in Oahu’s only 
landfill with no alternatives.   

2.2 Alternative Site 
Property owned by the City and County of Honolulu (CCH) was included in ENV’s RFP 
for consideration by any proposer for the project.  This alternative site encompasses 
8.65 acres and is further identified as TMK: 9-1-026: 035, adjacent to the Covanta 
Waste to Energy Plant in Campbell Industrial Park.  This site was not proposed because 
it was too small to accommodate the projected compost volumes the type of composting 
facility HER proposed and a protected plant species is located on the parcel where 
preserving it would divide the property, making it more difficult to operate a composting 
facility. 

2.3 Proposed Action 
The proposed in-vessel composting facility will be able to process up to 150,000 tons 
per year (TPY) of green waste, food waste, and dewatered sewage sludge and produce 
marketable products such as compost, soil amendments, potting mixes, and erosion 
control materials.  By weight, this total amount is estimated to consist of approximately 
70 to 80 percent green waste, 5 to 10 percent food waste and 15 to 20 percent 
dewatered sewage sludge.     
 
Green waste will continue to come from the CCH’s Curbside Green Waste Collection 
Program; individual homeowners; commercial tree trimmers and landscape 
maintenance contractors, and governmental property maintenance agencies on the 
island of Oahu.  Food waste will be delivered from a soon to be developed CCH food 
waste collection program and by private haulers and businesses.  Dewatered sewage 
sludge will come from the CCH’s Honouliuli and Kailua Regional Wastewater Treatment 
Facilities.  In the future, dewatered sewage sludge may come from other wastewater 
treatment facilities.  Per ENV’s National Pollutant Discharge Elimination System 
(NPDES) Permit, the ENV tests the sewage sludge for hazardous chemicals on an 
annual basis.  The final composted product, that being both the green waste and food 
waste combined composted material and the separately composted dewatered sewage 
sludge and green waste combined composted material, will be tested to meet both US 
Composting Council USCC and Process to Further Reduce Pathogens (PFRP) 
standards, which is conducted by a third-party independent review of its chemical 
composition.   
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The in-vessel composting facility will utilize the GORE™ Cover System for the 
composting process.  The GORE™ Cover System (“System”) technology is a widely 
used composting system in the United States and the world with more than 150 
operating systems world-wide.  The System is suitable for varied climate conditions and 
is highly effective in managing and controlling odors and emissions. 
 
The in-vessel composting facility will consist of the following: truck weighing scales, 
office buildings, parking areas, enclosed receiving building for sorting and processing, 
leachate storage tanks, and open composting area where the GORE™ Cover System 
will be installed.  These facilities will encompass approximately 13 acres of the 112 acre 
site.  The remainder of the site will be used for two storm water ponds, a retention 
basin, product storage area, existing open windrow composting operations (green waste 
and pre-consumer food waste only), and crop production area demonstrating the 
benefits of using compost for crops and farming operations (see Figures 2-1 and 2-2). 
 
The System’s composting process is summarized as follows and depicted in Figure 2-2.  
Incoming vehicles will be weighed and enter the enclosed receiving building where the 
vehicles will be unloaded, or “tipped.”  The receiving building will encompass 
approximately 31,250 square feet (125 feet by 250 feet) of land and stand 3638 feet 
high at the building’s center line. The building will accommodate temporary storage (up 
to two days of incoming materials) and preparation of the incoming materials.  The 
receiving facility will operate under a negative air pressure system, which will prevent 
odors from escaping the building by directing air within the building to biofilters that will 
remove odors.  The building’s concrete floor slab will be impermeable and designed to 
collect all leachate generated inside the facility.  This leachate will be collected and 
stored in a double-walled storage tanks on-site.  The collected leachate will be reused 
by mixing it in with the materials to be composted. 
 
Within the receiving building, incoming materials will be separated into two areas 1) 
green and food waste, and 2) dewatered sewage sludge (biosolids), as shown in Figure 
2-1.  The incoming materials are prepared by removing non-compostable debris and 
separated to create two processing streams, one that contains dewatered sewage 
sludge and one that does not.  The green and food waste is loaded into a grinder 
located in the receiving building.  The grinder shreds the waste into mulch and then 
transported to GORE™ Cover System concrete slab for composting. 
 
As previously mentioned, ENV will be delivering dewatered sewage sludge to the facility 
for composting.  Per ENV’s National Pollutant Discharge Elimination System (NPDES) 
Permit, the ENV tests the sewage sludge for hazardous chemicals on an annual basis.  
The final composted product, that being both the green waste and food waste combined 
composted material and the separately composted dewatered sewage sludge and 
green waste combined composted material, will be tested to meet both US Composting 
Council USCC and Process to Further Reduce Pathogens (PFRP) standards, which is 
conducted by a third-party independent review of its chemical composition.   
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With the dewatered sewage sludge, the material is received in a separate area within 
the receiving facility.  The sewage sludge is mixed with bulking material, primarily 
ground wood, within the enclosed facility.  Then the mixed material is handled in the 
same manner as the green and food waste, but on separate GORE™ pad, as described 
below. 
 
From the receiving building, each stream will be transported to a specially designed 
GORE™ Cover System concrete slab for composting.  The entire GORE™ pad consists 
of an impermeable concrete or asphalt slab, which allows for the collection of all storm 
water and leachate generated under the GORE™ Cover. 
 
The segregated materials will be placed on either of two GORE™ pads (one for 
materials containing dewatered sewage sludge and the other for material with green 
and food waste) and arranged in windrows over an imbedded air distribution channels 
that aerate the composting material and collect leachate generated.  The dimension of 
each GORE™ pad is approximately 538 feet by 378 feet (approximately 203,400 
square feet).  Each GORE™ pad can accommodate up to 32 windrows.  Each windrow 
is approximately 26 feet wide at the base, 166 feet long and 10 feet in height, and 
contains approximately 1,000 cubic yards of composting material.  Each windrow will be 
covered by a GORE™ Cover fabric, which will be secured around each windrow 
perimeter, hence the reference to “in-vessel” (enclosed) composting. 
 
The patented GORE™ Cover fabric has the unique property of allowing water vapor to 
pass through it and yet it will shed rainfall.  The GORE™ Cover will also control dust 
and keep vectors out of the composting material.  Rainfall shedding off the GORE™ 
Cover will be collected and directed to storm water ponds from which water will be 
drawn to assist the maintenance of proper moisture content of the composting material 
and irrigation for crops.  The GORE™ Cover provides separation of storm water and 
leachate.  The leachate collected from inside the GORE™ Cover will be handled by the 
aforementioned separate leachate collection system. 
 
After each succeeding stage of composting, the composted materials will be 
transported, mixed and reformed into windrows on another area of the concrete slab, re-
covered with the GORE™ Cover and allowed to further decompose.  Throughout this 
process, the two streams of materials (with or without sewage sludge) remain 
segregated. 
 
In the first phase, the material will be allowed to aerobically decompose for 21-28 days 
under the GORE™ Cover (Steps 1 and 2 as shown in Figure 2-2).  From phase 1, the 
material will be moved to phase 2, also under the GORE™ Cover for an additional 14 – 
28 days, then moved to a third and final phase for 21 – 28 days.  In the third phase, the 
composted green waste and food waste will not be covered (see Steps 3 – 5 in Figure 
2-2).  The third phase of composted dewatered sewage sludge will be under the 
GORE™ Cover.  Appendix A includes detailed information on the GORE™ Cover 
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System.  More information is available at the GORE™ website: 
http://www/gore.com/en_xx/products/fabrics/swt.index.html. 
 
The finished composted product,  both 1) the green waste and food waste combined 
composted material and 2) the separately co-composted dewatered sewage sludge 
combined with green waste and/or wood waste, will be tested to meet both US 
Composting Council (USCC) and EPA Process to Further Reduce Pathogens (PFRP) 
standards, which is conducted by a USCC approved third-party independent laboratory.  
These two separately composted finished products will be tested separately every thirty 
days using the Test Methods for the Examination of Compost and Composting Manual 
(TMECC) jointly published by the USDA and the US Composting Council (2002 
publishing as a part of the USDA National Resource Conservation Technical Bulletin 
Series).  Compliance with USCC will be assured by collecting and testing finished 
product samples after the final stage of composting.  These two finished, composted 
products will be analyzed for the following properties: pH, soluble salts, nutrient content 
(total N, P2O5, K2O, Ca, Mg), moisture content, organic matter content, bioassay 
(maturity), stability (respirometry), particle size (report only), pathogen (fecal coliform or 
salmonella), and trace metals (Part 503 regulated metals). 
 
These testing results will be received before the composted finished products are made 
available to the agricultural or commercial business and/or residents.  In the event that a 
batch test fails to meet any one of the above standards, the entire batch will be re-
introduced into the first phase of the composting process for either green and food 
waste composting or dewatered sewage sludge composting. Once again as a finished 
compost product, the material will be re-tested until it can meet all USCC STA (Seal of 
Testing Assurance) and PFRP testing standards. 
 
The finished material for sale includes soil conditioners, compost and mulches, will be 
packaged and distributed to end users.  The material will also be sold in bulk.   
 
As previously mentioned, rainfall collected will be directed to two storm water ponds and 
a retention basin on the project site from which water will be drawn to assist the 
maintenance of proper moisture content of the composting material and irrigation of 
crops.  The volume of storm water collected will be insufficient for the composting 
operation so supplemental water will be drawn from an on-site well.  A well will be drilled 
and a pump installed.   
 
The storm water ponds, retention basin, and perimeter berm will be designed to 
collectively capture and retain runoff from a 100-year, 24 hour storm event within the 
project site and comply with “zero net charge” requirement.  The storm water ponds and 
retention basin will have the combined capacity to store 10.1 million gallons (mg).   
 
Any leachate collected from the receiving building and the GORE™ covered windrows 
will be directed to the leachate collection system for re-processing and will not be 
discharged to the storm water collection system.  No discharge from retention basin is 
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anticipated as the amount of water required for operation will exceed the amount stored.  
Supplemental water from the on-site well will make up the balance.  As a result of storm 
water remaining on-site, HER will be requesting an exemption from requiring a NPDES 
for Storm Water Associated with Industrial Activities. 

2.4 Project Schedule and Cost 
Construction of the project is planned to commence once this environmental document 
is completed and other environmental clearances and permits obtained.  Construction of 
the proposed project is anticipated to take approximately one year.  The facility will be in 
operation by the end of early 2013 to accept 100,000 tons of green waste, food waste 
and dewatered sewage sludge annually.  AndThe facility will be capable to accept up to 
150,000 tons annually.   The estimated construction cost is $40 million. 
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3.0 DESCRIPTION OF THE EXISTING ENVIRONMENT, PROJECT IMPACTS AND 
MITIGATION MEASURES 

The following is a description of the existing environment, assessment of potential 
impacts and proposed measures to mitigate potential adverse impacts resulting from 
the project. 

3.1 Climate 
The climate of Oahu is characterized by abundant sunshine, persistent tradewinds, 
relatively uniform temperatures, moderate humidity, and infrequent storms throughout 
the year. 
 
Northeasterly trade winds prevail throughout the year.  The mean temperature 
measured at Honolulu International Airport ranges from 70 degrees Fahrenheit (°F) in 
the winter to 84 °F in the summer.  The project site has an average annual rainfall of 
69.63 inches.  24 hour storm rainfall is as follows 10 year – 7 inches; 25 year – 12 
inches; 100 year- 14 inches.  Relative humidity ranges between 70 to 80 percent.  
 
Impacts and Mitigation Measures 
The proposed facilities will not affect regional climate; however, replacing the 
undeveloped project site with GORE™ pads, a receiving building, compost product 
storage area, storm water ponds and a retention basin may slightly alter the 
microclimate of the site. 

3.2 Geology, Topography, and Soils 
The island of Oahu was formed by two shield volcanoes which are now the Koolau 
Range on the east and the Waianae Range on the west.  Lava from the younger Koolau 
Volcano banked against the already eroded flank of the Waianae Volcano to form the 
gently sloping surface of the Schofield Plateau.  Due to erosion, both ranges have lost 
most of their original shield shape and now appear as long narrow ridges (Stearns, 
1985). 
 
The project site lies on a gentle grade (955 foot elevation), with steep slopes and gullies 
near Kaukonahua Gulch to the south/southwest and Poamoho Gulch to the north.  The 
lowest point of the property is at the southeastern end at approximately 800 feet.  The 
project site has been highly disturbed due to almost 100 years of agricultural use.   
 
According to the U.S. Natural Resources Conservation Service (1972), the soils in the 
project site belong to the Helemano-Wahiawa association, “Deep, nearly level to 
moderately sloping, well drained soils that have a fine textured subsoil; on uplands.” 
 
The following soil types are found in the project area (see Figure 3-1): 
 
 Wahiawa silty clay, 0 to 3 percent slopes (WaA) – This soil is similar to Makalapa 

clay, 2 to 6 percent slopes, except that it occurs on fans.  This soil occurs on 
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smooth, broad interfluves.  In a representative profile the surface layer is very dusky 
red and dusky red silty clay about 12 inches thick.  Permeability is moderately rapid.  
Runoff is slow, and the erosion hazard is no more than slight.     

 
 Wahiawa silty clay, 3 to 8 percent slopes (WaB) – On this soil, runoff is slow and the 

erosion hazard is slight.  This soil is used for sugarcane, pineapple, and pasture.   
 
 Helemano silty clay, 30 to 90 percent slopes (HLMG) – This soil is on the sides of V-

shaped gulches.  In a representative profile the surface layer is dark reddish-brown 
silty clay about 10 inches thick.  Permeability is moderately rapid.  Runoff is medium 
to very severe. 

 
The Detailed Land Classification – Island of Oahu published by the University of Hawaii 
Land Study Bureau (LSB) (1972), evaluates the quality of productive capacity of certain 
lands on Oahu for selected crops and overall suitability in agricultural use.  A five class 
productivity rating system was established with “A” representing the highest productivity 
and “E” the lowest.  Majority of the project site is rated “B”.  The “B” rating indicates 
good productivity for most agricultural uses (see Figure 3-2).  A very small portion is 
rated “E.” 
 
The Agricultural Lands of Importance in the State of Hawaii (ALISH) Map, prepared by 
the State Department of Agriculture, classifies lands into three categories: 1) prime 
agricultural land, 2) unique agricultural land, and 3) other important agricultural land.  
Most of the project site is classified as “unique agricultural land” (see Figure 3-3). 
 
Impacts and Mitigation Measures 
No significant impact on the geology, overall topography, or soils of the project site is 
anticipated during the construction of the proposed facilities.  Construction of the 
proposed facilities will require grading activities and excavation for building foundations, 
concrete pads for windrow system and utilities.  The lowest elevation of the site layout is 
875 feet.  Graded and excavated areas will be built-over, paved-over, or backfilled and 
landscaped.   
 
Excavation and grading activities associated with construction will be in compliance with 
the City and County of Honolulu grading ordinance and the National Pollutant Discharge 
Elimination System (NPDES) permit program administered by the State Department of 
Health (DOH). 
 
A NPDES Notice of Intent (NOI) for Storm Water Associated with Construction Activities 
will be required for construction of the project as the area of soil disturbance from 
activities such as clearing and grading will be in excess of one acre.  The permit 
requires site-specific Best Management Practices (BMP) Plan which, in turn requires 
compliance with City ordinances pertaining to grading, grubbing, stockpiling, soil erosion  
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and sedimentation.  Site-specific erosion and sediment control measures of the BMP 
plan may include construction of berms to detain run-off and installation of silt fences 
and/or Filtexx™ erosion control socks to filter silt from run-off. 
 
To minimize potential short-term erosion impacts during construction activities, various 
erosion control measures are available for implementation.  Erosion control measures 
considered to minimize effects during construction may include: use of temporary 
sprinklers in non-active construction areas; stationing water trucks on the site during 
construction to provide immediate sprinkling in active construction areas; use of 
temporary silt fencing, Filtrexx™ erosion control socks, sand bags, or screens; thorough 
watering of graded areas after construction activity has ceased for the day; or sodding 
or planting of affected areas immediately after site work has been completed. 
 
No significant long-term impacts on soils are anticipated as a result of the project.  
Areas disturbed during construction will be built-over, paved, or landscaped to minimize 
erosion and sedimentation.   
 
The facility will provide separate storm water and leachate collection and reuse 
systems.  Rainfall collected will be directed to storm water ponds and a retention basin 
on the project site from which water will be drawn to assist the maintenance of proper 
moisture content of the composting material and irrigation of crops.  The storm water 
ponds, retention basin, and perimeter berm will be designed to collectively capture and 
retain runoff from a 100-year, 24 hour storm event within the project site and comply 
with “zero net charge” requirement.  The storm water ponds and retention basin will 
have the combined capacity to store 10.1 million gallons (mg).   
 
No discharge from storm water ponds and retention basin is anticipated as the amount 
of water required for operation will exceed the amount stored.  Supplemental water from 
the on-site well will make up the balance.  As a result of storm water remaining on-site, 
HER will be requesting an exemption from requiring a NPDES for Storm Water 
Associated with Industrial Activities. 
 
Any leachate collected from the receiving building and the GORE™ covered windrows 
will be directed to the leachate collection system for re-processing and will not be 
discharged to the storm water collection system.   

3.3 Hydrology 

3.3.1 Ground Water 
The Island of Oahu is divided into five groundwater sectors consisting of the North 
Sector, Windward Sector, Honolulu Sector, Pearl Harbor Sector, and the Central Sector.  
The Sectors are divided into aquifer systems which are areas defined by hydrological 
continuity, particularly hydraulic connections among units.   
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The project site is located within the Central Sector.  The Wahiawa aquifer system 
(30501) makes up the Central Sector. Only high level groundwater occurs in this 
Section.  The total sustainable yield of the Wahiawa aquifer is 23 million gallon per day 
(mgd) (CWRM, August 28, 2008). 
 
The project site is situated above the State Department of Health’s Underground 
Injection Control Line (UIC). 
 
Impacts and Mitigation Measures 
No significant impacts to groundwater underlying the project site are anticipated during 
construction of the proposed facility.  Construction activities are not likely to introduce, 
nor release from the soil any materials which could adversely affect groundwater, 
including groundwater sources for domestic use.   
 
Storm runoff from the project site during site preparation will be controlled in compliance 
with the City and County of Honolulu, Rules Relating to Storm Drainage Standards and 
Department of Health regulations for storm water.  Typical mitigation measures include: 
appropriately stockpiling materials on-site to prevent runoff; building over, or 
establishing landscaping as early as possible on disturbed soils to minimize length of 
exposure. 
 
To minimize potential short-term erosion impacts during construction activities, various 
erosion control measures are available for implementation.  Erosion control measures 
considered to minimize effects during construction may include: use of temporary 
sprinklers in non-active construction areas; stationing water trucks on the site during 
construction to provide immediate sprinkling in active construction areas; use of 
temporary silt fences, Filtexx™ erosions control socks, sand bags, or screens; thorough 
watering of graded areas after construction activity has ceased for the day; or sodding 
or planting of affected areas immediately after site work has been completed. 
 
The facility will provide separate storm water and leachate collection and reuse 
systems.  Rainfall collected will be directed to two storm water ponds and a retention 
basin on the project site from which water will be drawn to assist the maintenance of 
proper moisture content of the composting material and irrigation of crops.  The storm 
water ponds, retention basin, and perimeter berm will be designed to collectively 
capture and retain runoff from a 100-year, 24 hour storm event within the project site 
and comply with “zero net charge” requirement.  The storm water ponds and retention 
basin will have a combined capacity to store 10.1 million gallons (mg).   
 
No discharge from storm water ponds and the retention basin is anticipated as the 
amount of water required for operation will exceed the amount stored.  Supplemental 
water from the on-site well will make up the balance.  As a result of storm water 
remaining on-site, HER will be requesting an exemption from requiring a NPDES for 
Storm Water Associated with Industrial Activities. 
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Any leachate collected from the receiving building and the GORE™ covered windrows 
will be directed to the leachate collection system for re-processing and will not be 
discharged to the storm water collection system.   
 
A well will be drilled and a pump installed for the project.  HER received a Well 
Construction Permit from the Commission on Water Resource Management (CWRM), 
Department of Land and Natural Resources (DLNR) (see Appendix B).  HER will be 
able to pump up to 3559,000 gallons per day (gpd).  
 
In addition, HER will propose to utilize R-2 water from Dole Food Company Hawaii for 
the irrigation of crops on the project site.  R-2 water contains fecal coliform and 
therefore, R-2 water cannot be used for the composting process. 
 
The project should not result in substantial increases for potable water demand that 
may significantly impact ground water resources. 

3.3.2 Surface Water  
The nearest surface water is Lake Wilson Reservoir, approximately 1 mile to the 
southeast, as shown in Figure 1-4, which is up gradient of the project site.  The natural 
drainage course for the project site is Kaukonahua Gulch/Stream, which is designated 
Class 2 Inland, located ½ mile to the south.  Poamoho Stream is ¾ miles to the north.  
There are no wetlands or identified sensitive environments within the immediate vicinity 
of the project site. 
 
Impacts and Mitigation Measures 
No significant impacts to surface waters are anticipated as a result of the project.   
Storm runoff from the project site during site preparation will be controlled in compliance 
with the City and County of Honolulu, Rules Relating to Storm Drainage Standards and 
DOH regulations for storm water.  Excavation and grading activities associated with 
construction of the project will be regulated by the City’s grading and ordinance.  Typical 
mitigation measures may include: appropriately stockpiling materials on-site to prevent 
runoff; building over, or establishing landscaping as early as possible on disturbed soils 
to minimize length of exposure.   
 
The project will comply with Hawaii Administrative Rules, Chapters 11-54 and 11-55 as 
applicable to the protection of State waters.  The area of soil disturbance within the 
project site will exceed one acre, therefore, pursuant to HAR Chapter 11-55, a NPDES 
NOI for Storm Water Associated with Construction Activities will be required from the 
State DOH.  A site-specific BMP Plan will be prepared in conjunction with the NPDES 
permit application.   
 
Hydrotesting and dewatering is not anticipated at this time.  Should discharges from 
dewatering and hydrotesting be required, a separate NPDES permit will be submitted to 
State DOH. 
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The facility will provide separate storm water and leachate collection and reuse 
systems.  Rainfall collected will be directed to two storm water ponds and a retention 
basin on the project site from which water will be drawn to assist the maintenance of 
proper moisture content of the composting material and irrigation of crops.  The storm 
water ponds, retention basin, and perimeter berm will be designed to collectively 
capture and retain runoff from a 100-year, 24 hour storm event within the project site 
and comply with “zero net charge” requirement.  The storm water ponds and retention 
basin will have a combined capacity to store 10.1 million gallons (mg).   
 
No discharge from storm water ponds and the retention basin is anticipated as the 
amount of water required for operation will exceed the amount stored.  Supplemental 
water from the on-site well will make up the balance.  As a result of storm water 
remaining on-site, HER will be requesting an exemption from requiring a NPDES for 
Storm Water Associated with Industrial Activities. 
 
Any leachate collected from the receiving building and the GORE™ covered windrows 
will be directed to the leachate collection system for re-processing and will not be 
discharged to the storm water collection system.   
 
A well will be drilled and a pump installed for the project.  HER received a Well 
Construction Permit from the Commission on Water Resource Management (CWRM), 
Department of Land and Natural Resources (DLNR) (Appendix B).  HER will be able to 
pump up to 3559,000 gallons per day. 
 
In addition, HER will propose to utilize R-2 water from Dole Food Company Hawaii for 
the irrigation of crops on the project site. R-2 water contains fecal coliform and, 
therefore,  R-2 water cannot be used for the composting process. 

3.4 Flood Hazard 
Based on the Flood Insurance Rate Map (“FIRM”), Community Panel Number 
15003C0335 F and 15003C120F (revised September 30, 2004) the project site is 
located within Zone D: Areas in which flood hazards are undetermined, but possible. 
 
Impacts and Mitigation Measures 
No impacts related to flooding are anticipated given the project site’s elevation.  The 
project will increase the impervious surface area (approximately 13 acres of the 112 
acres), which may marginally increase storm runoff.  Proposed drainage improvements, 
including on site retention basin will be designed to accommodate on-site runoff.  

3.5 Flora and Fauna 
A Biological Survey was conducted in February 2011 by Rana Biological Consulting, 
Inc. and AECOS Consultants to determine if there are any botanical, avian or 
mammalian species currently listed, or proposed for listing under either federal or State 
of Hawaii endangered species statutes within or adjacent to the project area.  The study 
is summarized below and included as Appendix C.   
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Botanical Resources:  A Botanical Survey was conducted on February 15, 2011 
consisting of a pedestrian transect that traversed much of the site.  The survey was 
conducted during the wet season and plants typical of this area, especially annuals, 
were readily observed and identified.  For species not immediately recognized in the 
field, photographs were taken and/or material collected for identification in the 
laboratory.   
 
The project area presently supports only weedy growth on the margins of a plowed field.  
The plowed area is dominated by fungal mushrooms (predominantly Coprinus curtus), a 
result of admixing of compost into the soil.  A few seedlings were evident in the field and 
stored compost, but these are recently germinated.  A slightly different mix of ruderal 
herbs occur along the verge of the highway, which is regularly mowed, however, most 
of the plants that occur here were observed on the soil berms surrounding the parcel as 
well. 
 
A total of 41 species of flowering plants were identified during the survey.  With the 
exception of three indigenous species (7%), all the rest are naturalized species.  Pōpolo 
(Solanum americanum) and ‘uhaloa (Waltheria indica) are common and very 
widespread natives in Hawaii.  Kou (Cordia subordata), a common indigenous tree, was 
seen here only as a seedling germinating in a compost pile. 
 
From a botanical perspective, there are no resources that are special or unique present 
on this site.  No plant species currently listed or proposed for listing under either federal 
or State of Hawaii endangered species programs were detected during the course of 
this survey. 
 
Avian Resources:  Five avian count stations were evenly spaced along a linear transect 
running the length of the project site.  A single 8-minute avian point count was made at 
each count station.  Field observations were made with the aid of Leica 10 x 42 
binoculars and by listening for vocalizations.  The count and subsequent search of the 
remainder of the site was conducted between 8:00 am and 11:00 am.  Time not spent 
counting the point count stations was used to search the rest of the site for species and 
habitats not detected during the point count. Weather conditions were ideal, with no 
rain, unlimited visibility and winds of between 1 and 5 kilometers (km) an hour. 
 
A total of 250 individual birds of 17 species, representing 13 separate families, were 
recorded during station counts.  An additional two species, Mallard x Hawaiian Duck 
hybrid (Anas platyrhynchos x A. wyvilliana), and Ruddy Turnstone (Arenaria interpres) 
were recorded as incidental observations while transiting between count stations.  
Three of the species detected, Mallard x Hawaiian Duck hybrid, Pacific Golden-Plover 
(Pluvialis fulva), and Ruddy Turnstone are native species.  Of the 19 species recorded 
during both station counts and as incidental observations, 16 are considered to be alien 
to the Hawaiian Islands.   
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One avian species detected, Mallard x Hawaiian Duck hybrid is currently listed as an 
endangered species under both federal and State of Hawaii endangered species 
statutes.  Two birds were seen flying over the site in a south to north direction.  No other 
avian species detected during the course of this survey are protected or proposed for 
protection under either the federal or State of Hawaii endangered species statutes. 
 
Four species, Red Avadavat (Amanadava amandava), Pacific Golden-Plover, Common 
Waxbill (Estrilda astrild) and Sky Lark (Alauda arvensis) accounted for 53% of all birds 
recorded during station counts.  The most commonly recorded species was Red 
Avadavat, which accounted for 16% of the total number of individual birds recorded.  An 
average of 50 individual birds was recorded per station count. 
 
Although no seabirds were detected during the course of this survey, several seabird 
species potentially overfly the site on occasion.  The primary cause of mortality in 
resident seabirds is thought to be predation by alien mammalian species at the nesting 
colonies.  Collision with man-made structures is considered to be the second most 
significant cause of mortality in locally nesting seabird species in Hawaii.  Nocturnally 
flying seabirds, especially fledglings on their way to sea in the summer and fall, can 
become disoriented by exterior lighting.  When disoriented, seabirds often collide with 
man-made structures, and if they are not killed outright, the dazed or inured birds are 
easy targets of opportunity for feral mammals. 
 
There are no known nesting colonies of any of the resident seabird species present on 
Oahu on or within close proximity of the project site. 
 
Mammalian Resources:  With the exception of the endangered Hawaiian hoary bat 
(Lasiurus cinereus semotus), or ‘ōpe‘ape‘a as it is known locally, all terrestrial mammals 
currently found on the island of Oahu are alien species, and most are ubiquitous.  The 
survey of mammals was limited to visual and auditory detection, coupled with visual 
observation of scat, tracks, and other animal sign.  A running tally was kept of all 
terrestrial vertebrate mammalian species detected within the project area.  
 
The only terrestrial mammalian species detected on site during the course of this survey 
was dog (Canis f. familiaris).  Tracks of one animal were encountered along the dirt 
road immediately abutting the grass verge between the plowed field and Wilikina Drive. 
 
Although no rodents were detected during the course of this survey, it is likely that the 
four established alien muridae found on Oahu, roof rat (Rattus r. rattus), Norway rat 
(Rattus norvegicus), European house mouse (Mus musculus domesticus) and possibly 
Polynesian rats (Rattus exulans hawaiiensis) use various resources found within the 
general project area on a seasonal basis.  All of these introduced rodents are 
deleterious to native ecosystems and the native faunal species dependant on them.   
 
No mammalian species currently protected or proposed for protection under either the 
federal or State of Hawaii endangered species programs were detected during the 
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course of this survey, nor were any expected.  No Hawaiian hoary bats were detected 
during the course of this survey.  Given the lack of documented records of this species 
on Oahu and the complete lack of suitable roosting vegetation on the project site, the 
chance that any Hawaiian hoary bats use resources on the subject property is 
extremely low. 
 
Impacts and Mitigation Measures 
Botanical Resources:  No plants of any concern or having protective status were 
observed and none is to be expected on the site. 
 
Avian Resources:  The principal potential impact that the operation of the proposed 
project poses to listed waterbird species is disturbance to any nests that could 
potentially occur on the site if birds are attracted to the storm water ponds and retention 
basin. 
 
To minimize the potential that protected waterbird species that may be attracted to the 
storm water ponds and retention basin could be disturbed by facility operations, HER 
will develop and implement an Endangered Waterbird Management Plan (EWMP).  The 
EWMP would include a training module, which would be given to all employees on an 
annual basis that educates them about the protected waterbird species, details any 
restriction and Best Management Practices (BMP) that will be followed when, and if, 
protected waterbirds are present on the site, as well as an emergency response and 
reporting process that will be followed in the unlikely event that anything untoward 
happens to a protected waterbird species on the property. 
 
The principal potential impact that construction and operation of the proposed project 
poses to protected seabirds is the increased threat that birds will be downed after 
becoming disoriented by lights associated with the project during the nesting season.  
The two main areas that outdoor lighting could pose a threat to these nocturnally flying 
seabirds is if, 1) during construction it is deemed expedient, or necessary to conduct 
nighttime construction activities, 2) following build-out, the potential operation of facility 
security lighting during the seabird nesting season.  
 
If nighttime construction activity or equipment maintenance is proposed during the 
construction phases of the project, all associated lights should be shielded, and when 
large flood/work lights are used, they should be placed on poles that are high enough to 
allow the lights to be pointed directly at the ground.  If facility or security lighting is 
installed in conjunction with the project, lights should be shielded to reduce the potential 
for interactions of nocturnally flying seabirds with external lights and man-made 
structures.   
 
Critical Habitat:  There is no federally delineated Critical Habitat present on or adjacent 
to the property.  Thus, the development and operation of proposed project will not result 
in impacts to federally designated Critical Habitat.  There is no equivalent statute under 
State law. 
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3.6 Air Quality 
An Air Quality Impact Assessment was prepared by B.D. Neal and Associates in March 
2011.  The results are summarized below and the assessment is included as Appendix 
D.   
 
The State of Hawaii Department of Health (DOH) has six monitoring stations throughout 
the island of Oahu.  Each monitoring station typically does not monitor the full 
complement of air quality parameters.  For selected criteria pollutants, the State of 
Hawaii has established its State ambient air quality standards which are somewhat 
more stringent than the federal standards under Hawaii Administrative Rules, Title 11, 
Chapter 59.  Hawaii Ambient Air Quality Standards (AAQS) are more restrictive than 
federal standards for carbon monoxide (CO), nitrogen oxide (NO2), and ozone (O3).  In 
addition, Hawaii regulates emissions of hydrogen sulfide (H2S), for which there are no 
federal standards.  Hawaii has adopted the National Ambient Air Quality Standards 
(NAAQS) for particle matter less than 10 micrometers (PM10), sulfur dioxide (SO2), and 
lead (Pb).  A summary of the federal and Hawaii ambient air quality standards that apply 
to the project area is presented in Table 3-1. 
 

Table 3-1 
State and Federal Ambient Air Quality Standards 

Federal (NAAQS) Air Pollutant Averaging 
Time Hawaii AAQS 

Primary Secondary 

Carbon Monoxide (CO) 1-hour 
8-hour 

9 ppm 
4 ppm 

35 ppm 
9 ppm 

-- 
-- 

Lead (Pb) Quarterly 1.5 µg/m3 1.5 µg/m3 1.5 µg/m3 
Nitrogen Dioxide (NO2) Annual 0.04 ppm 0.05 ppm 0.05 ppm 
Ozone (O3) 1-hour 

8-hour 
-- 

0.08 ppm 
0.12 ppm 

0.075 ppm 
0.12 ppm 

0.075 ppm 
Particulate Matter ≤10 
micrometers in diameter (PM10) 

Annual 
24-hour 

50 µg/m3 
150 µg/m3 

50 µg/m3 
150 µg/m3 

50 µg/m3 
150 µg/m3 

Particulate Matter ≤2.5 
micrometers in diameter (PM2.5) 

Annual 
24-hour 

-- 
-- 

15 µg/m3 
35 µg/m3 

15 µg/m3 
35 µg/m3 

Hydrogen Sulfide (H2S) 1-hour 0.025 ppm -- -- 
Sulfur Oxides (SO2) Annual 

24-hour 
3-hour 

0.03 ppm 
0.14 ppm 
0.50 ppm 

0.03 ppm 
0.14 ppm 

-- 

-- 
-- 

0.50 ppm 
(1,300 µg/m3) 

Source:  State Department of Health, 2008 

 
Air quality in the vicinity of the project presently is mostly affected by emissions from 
vehicular sources which emit carbon monoxide, nitrogen oxides, hydrocarbons and 
other air pollutants.  Air quality data from the nearest monitoring stations operated by 
the State of Hawaii DOH suggest that all State and national air quality standards are 
currently being met in the downtown Honolulu area. 
 
Two existing sources in the area are motor vehicle traffic and agricultural field burning.  
Both sources have typically short-term impacts with former producing elevated carbon 
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monoxide levels during peak traffic hours and the latter producing high particulate 
matter concentrations during field burning. 
 
According to the State DOH’s 2009 Annual Summary Hawai‘i Air Quality Data 
(September 2010), the state’s air quality “continues to be one of the best in the nation, 
and criteria pollutant levels remain well below State and federal ambient air quality 
standards.”  The report contains five-year trends based on annual averages for 
particulates, sulfur dioxide and nitrogen dioxide, annual averages of daily maximum 1- 
and 8-hour values recorded for carbon monoxide, and annual averages of daily 
maximum 8-hour values recorded for ozone concentrations from 2005 to 2009.  During 
this period, the averages were well below both the federal and, the, more stringent, 
State standards for carbon monoxide and nitrogen dioxide. 
 
An odor study was also conducted in May 2011 by ENVIRON International Corporation 
to determine the nature and degree of any odor impacts from the proposed project on 
Schofield Barracks and the surrounding areas.  The study is summarized below and 
included as Appendix E.   
 
Odor Concepts:  There are characteristics of an odor that determine the nature and 
extent of the impact of that odor.  Without quantifying these characteristics, it’s difficult 
to distinguish minor or insignificant odors from more significant odor exposures.  The 
following discussion provides a brief explanation of odor characteristics. 
 
Odor is quantified by the following: 
 

1. Nature or the odor.  The scale for the pleasantness or unpleasantness of the 
nature of the odor is called the hedonic tone.  It is a simple scale that is very 
subjective from person to the next.  In odor investigations of this nature, the 
hedonic tone is not typically used given its subjectivity. 

 
2. Strength of the odor.  There are numerous ways of quantifying strength of an 

odor.  Odors stem from chemical concentrations in the air, it is the exception, 
rather than the rule, when chemical measurements can be used to define the 
strength of an odor.  This is because most real odors experienced are complex 
mixtures of chemicals in the air.  Chemical concentrations in the air can be 
measured, but the interpretation of those results is very difficult, because of the 
uncertainty of which mixture of chemicals is responsible for the odor observed.   

 
3. Duration of the odor.  The duration of the odor is the length of time that an odor 

persisted at a particular location. 
 
4. Frequency of the odor.  Related to, but different from duration, frequency refers 

to how often an odor was present at a particular location. 
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As previously discussed, the interpretation of strength of odor is very subjective.  There 
are two primary methods of attempting to take the subjectivity out of this odor strength 
measure: 
 

a. Odor intensity. The simplest way to quantify strength is to create a simple 
5 or 10 point scale.  Instead of using this very subjective scale, intensity is 
determined by concentration of a reference odorant, usually butyl alcohol 
(butanol) in air.  This method does not lend itself to computer modeling, 
thus it was not used for this study. 

 
b. Dilutions to threshold.  The dilution to threshold (D/T) is somewhat a more 

mathematical quantification of odors than the intensity measurement.  The 
D/T is based on the concept that all odors can be diluted by mixing with a 
certain amount of odor-free air to the point where the odor can just barely 
be detected by 50% of the population.  This point where 50% of the 
population can detect a particular odor is called “threshold of detection” 
and varies from chemical to chemical and is even less defined for mixtures 
of chemicals.  Nonetheless, even with complex mixtures of chemicals that 
produce odors, mixture with odor-free air eventually drops the mixture to 
the point where it can just barely be detected.  The D/T is then the amount 
of dilution that is necessary to get to this point. 

 
The D/T is typically used to quantify and evaluate odors.  The threshold of 
detection is 1.0 D/T, and while it reflects the level in a laboratory where a 
person could just barely detect an odor, it typically takes a somewhat 
higher odor before the average person will notice it in the environment.  As 
a result, a somewhat higher odor level is used called the “threshold of 
annoyance” when it is assumed that the average person would notice the 
odor and assuming the odor was unpleasant, would find the odor 
objectionable.  A value of 4 D/T is commonly used for this purpose.  This 
is not to suggest that 4 D/T is a strong odor, but rather that at a level of 4 
D/T most people would notice it and if prolonged or continuous exposure 
were present, would find it objectionable. 

 
An additional concept to be introduced is “Odor Units” (OU).  OU are a non-dimensional 
mass.  One odor unit is the quantity of odorous material needed to be added to once 
cubic meter of air to bring the odor level in the mixture to one D/T.  Accordingly, one D/T 
is equivalent to one OU per cubic meter (OU/m3).  Odor Units are measured quantities 
at a facility used to characterize a source of odor emissions.   
 
Methodology:  The fundamental method used in the odor analysis is a computer 
program called an air quality model.  Air quality models have been widely used for odor 
and other types of air quality studies for 40 years or more.  There are many factors that 
vary to allow an odor investigation to be based solely on an existing facility.  While there 
are other composting facilities and the information gathered from them in odor modeling 
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study, the facilities differ in terms of their design, size, orientation, and waste stream.  
Also the environmental setting is different from facility to the next.  Factors such as wind 
speeds and directions are also unique to each facility/setting.  
 
The air quality model relies on the three types of information in conducting the analysis: 
 

1. Source data – information about the location, configuration, and emission release 
rates of the proposed facility 

2. Meteorological data – information on the wind speeds, wind directions, 
temperatures, atmospheric conditions and other meteorological parameters that 
are present in the proposed location. 

3. Receptor data – receptors are the locations at which concentrations are to be 
calculated and coordinate locations as well as terrain elevations are needed. 

 
Impacts and Mitigation Measures 
The proposed project will have short-term construction-related impacts on air quality, 
including the generation of dust and emissions from construction vehicles, equipment 
and commuting construction workers.  During construction, activities such as grading 
and excavation at the project site will generate dust while vehicles and equipment will 
produce exhaust emissions.  Dust control measures stipulated by Department of Health 
Administrative Rules, Title 11, Chapter 60, “Air Pollution Control” regulations will be 
employed, as appropriate.   
 
Adequate fugitive dust control will be accomplished by the establishment of a frequent 
watering program to keep bare-dirt surfaces in active construction areas from becoming 
significant sources of dust.  On days without rainfall, construction areas will be watered 
at least twice during the workday to help keep dust to a minimum.  Open-bodied trucks 
should be covered at all times when in motion if they are transporting materials likely to 
give rise to airborne dust.  Haul trucks tracking dirt onto paved streets from unpaved 
areas are oftentimes a significant source of dust in construction areas.  Some means to 
alleviate this problem, such as tire washing or road cleaning, may be appropriate.  Dust 
monitoring could be considered as a means to quantitatively evaluate the effectiveness 
of dust control measures.   
 
In the long-term, dust on access roads and internal roads will be mitigated by use of a 
water truck and/or sprinklers.  Loads of finished materials leaving the facility are 
generally moist.  Outgoing loads will be monitored and may be sprayed with water as 
needed, and are also required to be covered to minimize dust from trucks.  
 
Emissions from construction equipment, trucks and commuting construction workers are 
short-term and not anticipated to significantly impact ambient air quality.  No air 
pollutants that may be generated at the project site are anticipated to exceed federal or 
State ambient air quality standards in the vicinity.  Slow-moving construction vehicles, 
however, can disrupt peak hour traffic, increasing congestion and resulting in vehicular 
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emissions.  Traffic congestion and resulting emissions will be mitigated by transporting 
slower construction equipment during off-peak traffic hours.  
 
The facility operation plan and recommended mitigation measures for dust control and 
fire protection will also be included as part of the DOH Solid Waste Management 
Permit.  Given HEP’s long operating history at the Campbell location, similar adequate 
and appropriate dust and fire control procedures will be implemented at the proposed 
facility.  
 
In the long-term, the primary air quality concern will be from vehicular emissions 
associated with motor vehicle traffic occurring at the project site.  Carbon monoxide 
emissions are usually the primary issue, and public areas near traffic-congested 
intersections are the main concern, however, considering the small project-related traffic 
volumes that are expected (see Section 3.10 Traffic), traffic from the proposed project 
should have no measurable long-term impacts on air pollution levels in the project area. 
 
Odor:  The proposed facility will receive green waste, food waste and dewatered 
sewage sludge.  Although these materials will naturally degrade through microbial 
activity, by processing the waste and placing it in a controlled aerobic environment, the 
composting operation accelerates the natural biological degradation process and 
produces an organically-rich soil-like product, which is used in horticulture and 
agriculture. 
 
Any microbial degradation process produces gases.  For the proposed facility, the 
primary gases given off are carbon dioxide and water vapor, but there are small 
quantities of other gases, including some that have distinct odors.  Some of the notable 
gases produced by green waste composting include the family of compounds known as 
“terpenes” that have a woody character. 
 
The potential sources of odor from the proposed project are: 
 

1. Receiving building – the material will enter the facility with an odor and the initial 
handling of material can release odorous gases to the atmosphere. 

 
2. Mixing/Grinding – the mechanical disturbance of the material can generate 

odors. 
 

3. Decomposing phase - the traditional method of windrowing involves placing the 
composting materials in long piles called windrows in the open air where the 
natural air movement would provide the oxygen necessary for aerobic bacteria to 
flourish and decompose the waste.  The piles are periodically turned to mix and 
allow fresh air to get to the interior of the pile.  It this decomposing phase that has 
the greatest potential for creating odors that may be released into the 
surrounding environment. 
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4. Product handling and storage – although the bacterial level is greatly reduced in 
the final product, these materials do still have an odor and when handled and 
stored can be a minor source of odor release. 

 
The proposed facility will utilize modern techniques to eliminate odors from the facility 
where possible.  The key elements of the facility’s odor management program include 
the following: 
 

1. Receiving building – the receiving area will be completely enclosed building.  In 
addition the building will include a negative air system that will draw air in through 
the receiving doors and capture any odors generated by the receiving operation.  
The captured air will be sent to a biofilter for treatment prior to release to the 
atmosphere.  Biofiltration is a process whereby odorous air is passed through a 
bed of completed compost.  The active bacteria in the biofilter consume any 
odors in the air.  These systems have been widely used throughout the world for 
odor control and are effective at reducing odors from many types of facilities 
including composting facilities, transfer stations, wastewater treatment plants and 
others.   The proposed biofilter will be a two (2) train system. That is, if one half 
of the biofilter is down for maintenance the other half of the biofilter will handle 
the incoming volume of air from the receiving building. 

 
2. Mixing/Grinding – Similar to the receiving operation, the mixing/grinding will be 

done within the enclosed receiving building with any odors captured and treated 
with a biofilter prior to release to the atmosphere. 
 
The mixed materials are then bucket loaded via a wheel loader approximately 
100 feet from the receiving building to the GORE™ pad.  Delivery by wheel 
loaders of the mixed materials to the GORE™ pad is the best management 
practice for odor control, instead of the use of conveyors.   
 
Conveyors would spread the materials in a thin layer and then deposit the mixed 
material in a pile to then be wheel loaded into a windrow.  The conveyor method 
increases the volume of air mixing with the materials, releasing more odors 
versus an 8 cubic yard wheel loader bucket full of the mixed materials being 
transported over a short distance from the receiving building to the GORE™ pad.   

 
3. Decomposition – The main composting area will use GORE™ cover system 

technology.  The GORE™ cover system involves placing the composting 
material in windrows with a forced positive air system underneath the windrow.  
But instead of having the windrows in the open air, the windrows will be 
completed covered by a GORE™ fabric that acts as a barrier to formed odors.  
The mesh size of the GORE™ material is such that air can escape, but a 
moisture layer develops on the interior of the fabric that acts as a barrier to much 
of the odor in the air.  The moisture barrier forms and reforms over time as drops 
of moisture, containing the odorous chemicals, fall back on the pile inside the 
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GORE™ enclosure.  Although not blocking all odors, the GORE™ system has 
been demonstrated to block much of the odor (95%) from escaping the 
composing process.  

 
4. Product Handling and Storage – By this stage the odors are minor and there is 

no odor management techniques implemented at this stage. As with screening of 
the finished product, again at this stage odors are minor and no odor 
management techniques are implemented during screening. 

 
Odorous gases, when released by composting operations, mix with the surrounding air 
and can be carried by wind to surrounding areas.  Any odorous gas, when mixed with 
odor-free air has a concentration called the threshold of detection, as previously 
discussed, where the concentrations of the odorous gas are just high enough in the 
mixture to be detectable by 50% of the human population.  If concentrations are above 
this threshold at the initial point of release, then an odor has been created in that body 
of air.  As the mixture of odorous gases and air is carried downwind it continues to mix 
with surrounding air and the concentration of these odorous compounds decreases.  In 
addition, the odorous compounds may chemically react or deposit out on various 
surfaces as they travel downwind, further reducing the odorous compound 
concentration.  Eventually, the level of odorous compounds in the air will drop below the 
detection threshold and the odor can no longer be perceived. 
 
The results of the odor investigation are depicted in Figures 3-4 and 3-5 for two 
threshold values of 1.0 D/T and 4.0 D/T, respectively.  Both figures show that odors 
would be very infrequent at Schofield Barracks, the nearest residential area to the 
project site.  Odors may reach the threshold of detection, but less than 1% of the time, 
and would not reach the threshold of annoyance even 0.1% of the time at Schofield 
Barracks. 
 
While the process of composting organic matter, including dewatered sewage sludge, 
does create odorous gases, the enclosure of the operation within the receiving building, 
controlled with a biofilter, and the main composting area, controlled by GORE™ cover 
system technology, will substantially block, and control these odorous gases. 
 
The results of the air quality modeling analysis indicate that any off-site odors would be 
very infrequent, less than 0.5% occurrence and unlikely to cause or contribute to any 
odor complaints in the surrounding community, including Schofield Barracks. 
 
In the long-term no significant impacts on air quality, for both normally identified air 
pollutants and odors are anticipated as result of the construction and operation of the 
proposed project. 
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3.7 Noise 
An Acoustic Study was conducted by Y. Ebisu & Associates in March 2011.  The study 
is summarized below and is included as Appendix F.   
 
Future noise levels associated with the proposed In-Vessel Composting Facility were 
evaluated for their potential impact on noise sensitive receptors in the project area.  
Future noise levels and potential impacts associated with In-Vessel Composting Facility 
operations and refuse vehicles were evaluated using available forecast data.       
 
The noise descriptor currently used by federal agencies to assess environmental noise 
is the Day-Night Average Sound Level (DNL).  This descriptor incorporates a 24-hour 
average of instantaneous A-Weighted sound levels as read on a standard Sound Level 
Meter.  DNL values represent the average noise during a typical day of the year.  DNL 
levels of 55 to 65 are typical of urbanized areas with medium to high levels of activity 
and street traffic.  DNL exposure levels above 65 are representative of densely 
developed urban areas and areas fronting high volume roadways. 
 
Existing background ambient noise levels in the project area are relatively low in areas 
removed from the major roadways because the area is presently undeveloped, former 
agricultural land.  In these undeveloped areas removed from the existing roadways, 
existing noise levels are probably less that 55 DNL, and are probably controlled by the 
natural sounds of birds and vegetation moving in the wind, with occasional sounds of 
motor vehicles and aircraft.  In residential areas, such as Poamoho camp and the 
military housing areas in Schofield Barracks, existing noise levels are probably 55 DNL 
if they are removed from major roadways and greater than 55 DNL if the housing areas 
front a major roadway. 
 
Along existing roadways, such as Wilikina Drive, which are expected to service the 
proposed In-Vessel Composting Facility site, existing traffic noise levels are relatively 
high and greater than 70 DNL at 50 foot setback distance from the roadway’s centerline.  
These levels of traffic noise are relatively high due to the relatively high speeds of motor 
vehicles using this roadway. 
 
Impacts and Mitigation Measures 
In the short-term, noise impacts associated with construction activities will be 
unavoidable.  The various construction phases of the proposed project may generate 
significant amounts of noise, which may impact adjacent landowners. 
 
Potential noise impacts resulting from the noise of diesel engine driven grinder 
operations or other activities at the proposed project site are not expected to exceed 55 
DNL at the nearest military housing area at Schofield Barracks.  However, if the large 
diesel engine driven grinder is located and operated near the center of the project site, 
such as the grinding of green waste, its noise level is predicted to exceed the state DOH 
70 dBA limit by approximately 8 dBA at the closest property boundaries.  For this 
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reason, mitigation of the high noise level from the diesel engine driven grinder is 
recommended, either through the addition of a noise quieting kit or through the alternate 
use of an enclosed, electric motor driven grinder.  A noise quieting kit will applied to the 
grinder.   
 
The State DOH regulates the noise levels from fixed machinery by imposing maximum 
allowable sound levels at the property boundaries for various zoning categories.  
Because of the Agricultural Zoning of the project site, the allowable noise level from 
fixed machinery on the project site is 70 dBA during the daytime and nighttime periods.  
The noise levels of portable or movable equipment (such as trucks, front end loaders, 
bulldozers, etc.) are not subject to the 70 dBA limit under DOH noise regulations. 
 
The increases in noise levels attributable to project traffic in Calendar Year (CY) 2014 
are predicted to be difficult to perceive and not significant along the south section of 
Wilikina Drive, which would service the proposed project.  Due to the remoteness of the 
project site, project related traffic noise levels along the project’s future entrance road 
should not cause traffic noise levels to exceed the 65 DNL FHA/HUD criteria at existing 
noise sensitive buildings in the project area.  Risks of potential noise impacts from 
project related traffic are considered to be very low at existing noise sensitive receptors 
because of the large buffer distances between the noise sensitive buildings and the 
project’s future entrance road, and because of the very small increases in traffic noise 
expected from project related traffic along Wilikina Drive (see Section 4.10 for further 
discussion on Traffic).  For these reasons, existing noise sensitive buildings in the 
project area should not require sound attenuation measures as a result of the proposed 
project. 
 
Noise levels associated with construction activities are anticipated to range between 45 
to 55 dBA at the closest residences during the entire project construction period.  
Adverse impacts from construction noise are not expected to occur due to the large 
buffer distances (at least 2,400 feet) from the project site to the closest residences, and 
construction noise mitigation measures should not be required.  Implementation of DOH 
construction noise permit procedures will require that noisy construction activities do not 
occur during the nighttime, Sundays, and holidays.  Therefore, adverse noise impacts 
are not expected to occur from construction activities on the project site. 
 
Construction noise impacts will be mitigated by compliance with provisions of the State 
of Hawaii DOH Administrative Rules, Title 11, Chapter 46, “Community Noise Control”.  
State of Hawaii DOH rules limit construction activities to the hours between 7:00 am and 
6:00 pm on weekdays, except holidays, and 9:00 am to 6:00 pm on Saturday.  Heavy 
vehicles required for construction must comply with Title 11, Chapter 42 and “Vehicular 
Noise Control for Oahu”.  It shall be the contractor’s responsibility to minimize noise by 
properly maintaining noise mufflers and other noise-attenuating equipment, and to 
maintain noise levels within regulated limits.  If noise levels from construction activities 
are expected to exceed the allowable limits set forth in Chapter 46, a noise permit may 
be required.   
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In the long term, ambient noise levels in the immediate vicinity of the project site may 
marginally increase due to composting operations and the amount of trucks entering 
and exiting the site.  The green and food wastes are loaded into a grinder that shreds 
the waste into mulch.  The grinder will be located in the enclosed receiving building to 
minimize noise impacts.  The dewatered sewage sludge will be loaded with green waste 
into a mixer that is located within the enclosed receiving building.  Noise impacts due to 
operations will comply with DOH noise standards. 

3.8 Archaeological Resources 
An Archaeological Assessment was conducted by Cultural Surveys Hawaii, Inc. in 
December 2010.  The study is summarized below and included as Appendix G.   
 
The Archaeological Assessment involved historical research to include study of archival 
sources, historic maps, Land Commission Awards and previous archaeological reports 
to construct a history of land use and to determine if archaeological sites have been 
recorded on or near the project site and a field inspection of the project area to identify 
any surface archaeological features and to investigate and assess the potential for 
impact to such sites. 
 
Analysis of the historical record is ultimately inconclusive about use of the project lands 
prior to c. 1900.  Based on available information, by 1900 the present project area was 
part of the southern portion of three former land grants including: Land Grant 682 to S. 
N. Castle, Land Grant 848 to Kahoeka, and Land Grant 1125 to Kaiakawaha.  The 
project area was in the “Kemoo” section of the Waialua Agricultural Company Ltd. sugar 
plantation. 
 
For the most part, the nature of the Land Grants in the immediate area including the 
western portion of the present project lands were long thin rectangles with parallel 
sides.  This form is not at all typical for traditional Hawaiian land holdings that are more 
commonly in the shape of irregular polygons.  This suggests that the present project 
area may not have been an area of traditional, pre-contact Hawaiian land holding – at 
least not in the form in which the grants were issued.  The pattern of residences and 
burials appear to have been nearer the coast.   
 
Pedestrian inspection of the project area confirmed the findings of the background 
research.  No pre-contact agricultural features, the most anticipated traditional Hawaiian 
archaeological remains in this area, were located during the field inspection.   
 
Virtually the entire project area has been massively impacted by the present mulching 
operations (and decades of sugar and pineapple cultivation before that).  Ground 
visibility is generally good in the sense that there is virtually no vegetation at all (only 
exotic grasses on the perimeter).  On the other hand, virtually the entire project area is 
overlain with 25 cm to 30 cm (10” to 12”) of chipped green waste mulch that has been 
tilled into the soil.  Thus, while visibility was “excellent”, only in perhaps 2% of the 
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project area was the natural soil surface visible.  Perhaps 10% of the project area is 
presently under linear piles of mulch 3.0 to 3.5 m high.  These piles of mulch were 
actively being “turned-over” by large earth moving equipment and it is thought that there 
is zero chance of significant cultural resources above the ground surface under these 
piles.  Particular attention was addressed to a steep-sided gulch in the extreme 
southeast corner of the project area. 
 
No historic properties, cultural deposits, or cultural material were identified within the 
112-acre proposed project area.  Land clearing for agricultural cultivation and 
agricultural activities themselves likely impacted or destroyed any possible surface or 
subsurface historic properties that may have existed within the project area.   
 
Impacts and Mitigation Measures 
No significant short- or long-term impacts on historic or archaeological resources are 
anticipated as a result of the construction and operation of the proposed improvements.  
Should any significant historic, archaeological or cultural resources be found during 
construction activities, all work shall cease within the immediate area and State of 
Hawaii Department of Land and Natural Resources Historic Preservation Division 
(SHPD) shall be notified immediately.    
 
SHPD reviewed the archaeological assessment and issued a “no historic properties 
affected” determination per their May 23, 2011 letter (see Appendix G). 

3.9 Cultural Resources 
A Cultural Impact Assessment was conducted by Cultural Surveys Hawaii, Inc. in March 
2011.  The study is summarized below and included as Appendix H.   
 
The Cultural Impact Assessment involved: examination of cultural and historical 
resources, including Land Commission documents, historic maps, and previous 
research reports, with specific purpose of identifying traditional Hawaiian activities 
including gathering of plant, animal, and other resources or agricultural pursuits as may 
be indicated in the historic record; review of previous archaeological work at and near 
the project area that may be relevant to reconstructions of traditional land use activities 
and to the identification and description of cultural resources, practices, and beliefs 
associated with the project area; and consultation and interviews with knowledgeable 
parties regarding cultural and natural resources and practices at or near the project 
area, present and past uses of the project area, and/or other practices, uses, or 
traditions associated with the project area. 
 
Hawaiian organizations, agencies and community members were contacted in order to 
identify potentially knowledgeable individuals with cultural expertise and/or knowledge 
of the project area and the vicinity.  Organizations consulted included the State Historic 
Preservation Division (SHPD), the Office of Hawaiian Affairs, the Oahu Island Burial 
Council, Hui Malama I Na Kupuna O Hawaii Nei, the Hawaiian Civic Club of Wahiawa, 
the Wailua Hawaiian Civic Club, and community members of Kamananui Ahupuaa. 
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The Cultural Impact Assessment broadly included the entire ahupua‘a of Kamananui 
and more specifically the approximately 112 acres of private land of the project area, 
TMK: [1] 6-5-002:026.  Kamananui Ahupua‘a was the political and ritual center of 
Waialua Moku until the 1820s, when the ruling chief re-drew the ahupua‘a boundaries 
with his shift in residence to Kawailoa Ahupua‘a and when the Kawailoa-based 
Protestant mission of Waialua “usurped the ritual hegemony from the temples of human 
sacrifice [po‘okanaka] that not long before had sanctified the landscape of Kamananui” 
(Sahlins 1992:21).  
 
The cultural landscape of the entire moku (district) of Waialua has been severely 
destroyed or obscured during the past two centuries, especially due to the clearing and 
plowing under of coastal land and sloping uplands between gulches for sugarcane 
cultivation with the Waialua Agricultural Company (Sahlins 1992:17).  Archaeological 
documentation of sites in the early to mid-twentieth century based in part on the 
recollections of old Hawaiian residents (McAllister 1933; Thrum 1906), combined with 
collected mo‘olelo (oral traditions) and documented observations, illuminate the cultural 
landscape — patterns of ancient habitation, subsistence, and wahi pana (sacred places) 
— for the ahupua‘a of Kamananui. 
 
While the surface archaeological record of Kamananui Ahupua‘a has been extensively 
disturbed, obscured, and, in some cases, destroyed over the past two centuries, 
pioneering efforts in the early twentieth century to document sites (McAllister 1933: 
Thrum 1906), recent archaeological research (Kirch 1992) and cultural resource 
management work, combined with mo‘olelo offer a window into the ancient past.  
Importantly, there is a close spatial association between major heiau (place of worship, 
temple) and intensive agriculture for the entire island of Oahu, and residential sites are 
usually distributed around the margins of irrigation systems and up into lower valleys 
(Kirch 1992:16-17).  Thus, fragments of information about residential sites, cultivation 
and irrigation, trails, burials, and monumental structures and other wahi pana derived 
from archaeology, ethnography and historical records illuminate ancient settlement 
patterns, part of the overall cultural landscape.  
 
The project area is located far from the sea in a high, level saddle region between the 
two mountain ranges of Oahu.  A network of trails traversed the region, connecting the 
moku (districts) of Waialua, Wai‘anae, ‘Ewa, and Kona (‘Ī‘ī 1959:99).  These paths 
intersected at Kūkaniloko, a sacred ceremonial birthing place for the highest ranking 
chiefs and its associated heiau located about one mile southeast of the project area, an 
area that some people consider the piko (navel or center) of Oahu (Becket and Singer 
1999:64).  
 
Extensive cultivation took place in this saddle region, which suggests sizable 
populations of ancient Hawaiians (Handy and Handy 1972:464).  The present town of 
Wahiawā, which is located about two miles southeast of the project area in Wai‘anae 
Uka Ahupua‘a, was an area of extensive irrigated sweet potato and yam cultivation 
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(Handy and Handy 1972:464–465).  Closer to the project area, numerous lo‘i kalo 
(irrigated taro terraces) were maintained at a place called Kukui-o-Lono; mo‘olelo 
describe that an ancient high chief, Kūkaniloko, grew the first lo‘i there (Handy and 
Handy 1972:465).  Hawaiians most likely cultivated sweet potatoes and bananas in the 
mauka gulches of Kamananui Ahupua‘a (Handy 1940:85), and there is evidence of 
former habitations on both sides of Kaukonahua Gulch about two miles northwest of the 
project area (McAllister 1933:133).  
 
During the Māhele of 1848, the lands of the project area were purchased by S.N. Castle 
(Land Grant 682), Kahoeka (Land Grant 848), and Kaiakawaha (Land Grant 1125).  
Claims for Land Commission Awards reveal that Hawaiians used the land in the mauka 
portions of Kamananui Ahupua‘a primarily to cultivate taro and wauke (paper mulberry) 
(Waihona ‘Aina 2000).  
 
Rice cultivation, extension of the railroad system toward Waialua, and the development 
of commercial sugarcane cultivation with the rise of the Waialua Agricultural Company 
(later named the Waialua Sugar Company) dramatically altered the landscape of 
Kamananui Ahupua‘a during the last two decades of the nineteenth century.  The lands 
surrounding the project area within the ‘ili (land division smaller than an ahupua‘a) of 
Kemo‘o were further modified during the early twentieth century through the 
development of a military post (Schofield Barracks), sugar cane cultivation (Kemoo 
Land Company), a piggery and dairy operation (Kemo‘o Farms), and the pineapple 
industry with its plantation settlements (Kemoo Camp) further re-shaped the landscape 
surrounding the project area.  
 
Two caves with skeletal remains (Site 211) are located along Kaukonahua Gulch about 
three miles northwest of the project area (McAllister 1933:133), but there is no 
documented evidence from archaeological surveys, historical records or oral traditions 
of ilina (burials) or iwi kūpuna (ancestral remains) within the project area (see Figure 3-
6). 
 
The sacred site of Kukaniloko Birthing Stones is located approximately one mile 
southeast of the project site.  The site was listed on the National Register of Historic 
Places and the State Register of Historic Places in 1973. 
 
Impacts and Mitigation Measures 
Based on the information gathered for the cultural and historic background and 
community consultation, the proposed project is not anticipated to impact Native 
Hawaiian or other ethnic groups’ cultural practices customarily and traditionally 
exercised for subsistence, cultural or religious purposes.   
 
The project site is not visible from the Kukaniloko Birthing Stones State Monument.  It is 
unlikely that the proposed receiving facility (approximately 36 feet tall) would be visible 
because of the intervening distance, existing tree lines and the undulating topography.   
 



A
R

C
H

A
E

O
LO

G
Y

 R
E

S
O

U
R

C
E

S

IN
-V

ES
SE

L 
C

O
M

PO
ST

IN
G

 F
A

C
IL

IT
Y

FI
G

U
R

E

3-
6

W
:\8

13
5-

01
\G

ra
ph

ic
s\

Fi
na

l E
IS

\W
or

ki
ng



In-Vessel Composting Facility Final Environmental Impact Statement 

 3-29

Construction activities occurring at the project site may uncover cultural resources, 
including burials or burial sites or artifacts, during ground disturbances.  Should any 
significant cultural resources be found during construction activities, all work shall cease 
within the immediate area and SHPD shall be notified immediately.    
 
HER will update community members and organizations as the project design 
progresses.  This on-going consultation should keep the community informed of any 
changes that could result in unanticipated adverse cultural impacts. 

3.10 Traffic 
A Traffic Impact Report was conducted by Wilson Okamoto Corporation in March 2011.  
The study is summarized below and study is included as Appendix I.   
 
The Traffic Impact Report involved: evaluation of existing roadway and traffic operations 
in the vicinity; analysis of future roadway and traffic conditions without the proposed 
project; analysis and development of trip generation characteristics for the proposed 
project; superimposing site-generated traffic over future traffic conditions; identification 
and analysis of traffic impacts resulting from the proposed project; and 
recommendations of improvements, if appropriate, that would mitigate the traffic 
impacts resulting from the proposed project. 
 
Field investigations were conducted on January 19 and February 1, 2011, and 
consisted of manual turning movement count surveys at the intersections of Wilikina 
Drive with Kamananui Road and Kaukonahua Road.  The manual turning movement 
count surveys were conducted during morning peak hours of 6:00 am and 9:00 am, and 
afternoon peak hours of 3:00 pm and 6:00 pm.  In addition, 24-hour mechanical count 
data was collected along Wilikina Drive in the vicinity of the project. 
 
The highway capacity analysis is based on the concept of Level of Service (LOS).  LOS 
is a quantitative and qualitative assessment of traffic operations.  LOS are defined by 
LOS “A” through “F”; LOS “A” representing ideal or free-flow traffic operating conditions 
and LOS “F” representing unacceptable or potentially congested traffic operating 
conditions. 
 
The proposed facility will be located adjacent to Wilikina Drive, a predominantly two-
lane, two-way roadway that serves as a connector roadway between Kamehameha 
Highway and Kaukonahua Road.  Southeast of the project site, Wilikina Drive intersects 
Kamananui Road.  At this signalized T-intersection, the northbound approach has an 
exclusive left-turn lane and one through lane.  Kamananui Road is a short two-way 
roadway that serves as a connector roadway between Wilikina Drive and Kamehameha 
Highway.  At the intersection with Wilikina Drive, the Kamananui Road approach has 
exclusive left-turn and right-turn lanes. 
 
Northwest of the intersection with Kamananui Road, Wilikina Drive intersects 
Kaukonahua Road.  At this unsignalized T-intersection, the northbound approach of 
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Wilikina Drive, the Kaukonahua Road approach has exclusive left-turn and right-turn 
lanes. 
 
The AM peak hour of traffic generally occurs between the hours of 7:15 am and 8:15 am 
while the PM peak hour of traffic generally occurs between the hours of 3:30 pm and 
4:30 pm.  The analysis is based on these peak hour time periods for each intersection. 
 
Wilikina Drive and Kamananui Road:  At the intersection with Kamananui Road, Wilikina 
Drive carries 192 vehicles northbound and 367 vehicles southbound during the am peak 
hour of traffic.  During the pm peak hour of traffic, the overall traffic volume is higher 
with 539 vehicles traveling northbound and 252 vehicles traveling southbound.  The 
critical movements on the Wilikina Drive approaches are the northbound approach and 
the southbound through traffic movement.  The northbound approach operates at LOS 
“B” and LOS “C” during the AM and PM peak periods, respectively, while the 
southbound through traffic movement operates at LOS “A” and LOS “B” during the AM 
and PM peak periods, respectively.  Traffic queues periodically formed on the Wilikina 
Drive approaches of the intersection with average queue lengths of 4-6 vehicles 
observed the approaches during both peak periods.  These queues were observed to 
clear the intersection after each traffic signal cycle change. 
 
The Kamananui road approach of the intersection carries 277 vehicles and 516 vehicles 
westbound during the AM and PM peak periods, respectively.  The critical movement on 
this approach is the left-turn traffic movement which operates at LOS “B” and LOS “C” 
during the AM and PM peak periods, respectively.  Traffic queues periodically formed 
on this approach during both peak periods with average queue lengths of 8-10 vehicles 
observed during both peak periods.  These queues were observed during both peak 
periods.  These queues were observed to clear the intersection after each traffic signal 
cycle change. 
 
Wilikina Drive and Kaukonahua Road:  At the intersection with Kaukonahua Road, 
Wilikina Drive carries 193 vehicles northbound and 447 vehicles southbound during the 
AM peak hour of traffic.  During the PM peak hour of traffic, traffic volumes are higher 
with 540 vehicles traveling northbound and 314 vehicles traveling southbound.  The 
critical movement on the Wilikina Drive approaches is the southbound left-turn traffic 
movement which operates at LOS “A” during both peak periods. 
 
The Kaukonahua Road approach of the intersection carries 57 vehicles and 86 vehicles 
westbound during the AM and PM peak periods, respectively.  The critical movement on 
this approach is the left-turn traffic movement which operates at LOS “C” during both 
peak periods.  Traffic queues periodically formed on this approach during both peak 
periods. 
 
Impacts and Mitigation Measures 
A trip generation rate for the proposed facility was derived based on the highest monthly 
truck traffic data from the existing Campbell Industrial Park composting facility during 
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2010 provided by HEP.  This locally derived trip generation rate more accurately reflects 
the anticipated traffic growth as a result of the proposed facility.  Table 3-2 summarizes 
the project site trip generation characteristics for the AM and PM peak periods of traffic.  
 

TABLE 3-2 
PEAK HOUR TRIP GENERATION 

 Projected Trip Ends 

AM Peak 
Enter 
Exit 

Total 

22 
4 

26 

PM Peak 
Enter 
Exit 

Total 

6 
3 
9 

 
 
Almost all of the trips generated by the facility during the peak periods are expected to 
be trucks or other heavy vehicles either delivering to or picking up material from the 
facility.  Most of these trucks will be traveling to/from their transfer stations or collection 
routes and are expected to utilize the Interstate H-2 Freeway to reach Waialua.  As 
such, all entering vehicles are expected to travel northbound along Wilikina Drive to 
access the project driveway while all exiting vehicles are expected to turn right from the 
facility and travel southbound along Wilikina Drive.  
 
The travel forecast developed for this study conservatively assumes the existing traffic 
volumes in the project vicinity will increase at a rate of 0.5% per year to the Year 2014.  
Using 2011, as the Base Year, a growth factor of 1.015 was applied to the existing 
traffic demands in the project vicinity to achieve the projected Year 2014 traffic 
demands. 
 
Traffic operations under Year 2014 with project conditions are expected to remain 
similar to existing and Year 2014 without project conditions during both peak periods.  
The critical movements at the intersection of Wilikina Drive with Kamananui Road are 
expected to continue operating at LOS “B” or better during the AM peak period and LOS 
“C” or better during the PM peak period while those at the intersection with Kaukonahua 
Road are expected to continue operating at LOS “C” or better during both peak periods.  
At the intersection of the new project driveway with Wilikina Drive, the driveway 
approach of the intersection is expected to operate at LOS “B” and LOS “A” during the 
AM and PM peak periods, respectively, while the northbound approach of Wilikina Drive 
is expected to operate at LOS “A” during both peak periods.  The existing and projected 
LOS traffic operating conditions with and without the proposed project is summarized in 
Table 3-3. 
 
Based on the analysis of the traffic data, the following recommendations will be applied 
to the design of the facility: 
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1. Provide sufficient sight distance for motorists to safely enter and exit the project 
driveway. 

2. Provide adequate on-site loading and off-loading service areas and prohibit off-
site loading operations. 

3. Provide adequate turn-around area for service, delivery, and refuse collection 
vehicles to maneuver on the project site to avoid vehicle-reversing maneuvers 
onto adjacent public roadways. 

4. Provide sufficient turning radii at the project driveway to avoid or minimize vehicle 
encroachment to oncoming traffic lanes. 

5. Ensure that the truck weighing scale is located a sufficient distance from the 
driveway to provide adequate queuing area for trucks waiting to be weighed and 
ensure that queues do not extend onto the adjacent public roadway. 

 
 

TABLE 3-3 
EXISTING AND PROJECTED (WITHOUT AND WITH PROJECT) 

LOS TRAFFIC OPERATING CONDITIONS 
AM PM 

Year 2014 Year 2014 Intersection Critical Traffic 
Movement Existing w/out 

Proj 
w/ 

Proj 
Existing w/out 

Proj 
w/ 

Proj 
Westbound LT B B B C C C 
Northbound TH-RT B B B C C C 

Wilikina Dr/ 
Kamananui Rd 

Southbound TH A A A B B B 
Eastbound LT-RT - - B - - A Wilikina Dr/ 

Driveway Northbound LT-TH - - A - - A 
Westbound LT C C C C C C Wilikina Dr/ 

Kaukonhua Rd Southbound LT A A A A A A 
LT=Left Turn     TH=Through     RT=Right Turn 
Source:  Wilson Okamoto Corporation.  Traffic Impact Report For The In-Vessel Composting Facility.  
               March 2011. 

 
 
Traffic operations under Year 2014 with project conditions are expected to remain 
similar to existing and Year 2014 without project conditions curing both peak periods.  .  
The installation of a traffic signal along Wilikina Drive at the project access driveway 
does not appear to be warranted and may instead impact traffic flow along Wilikina 
Drive.  However, the traffic signal operations at the adjacent intersection of Wilikina 
Drive and Kamananui Road should create gaps in the through traffic stream along 
Wilikina Drive that would allow ingress and egress maneuvers at the project’s access 
driveway.  These gaps would preserve through traffic flow along the roadway without 
the need of exclusive left-turn lanes, acceleration lanes, or other auxiliary lanes at the 
intersection of Wilikina Drive and the project’s access driveway. 
 
With the implementation of the aforementioned, the proposed facility is not expected to 
have a significant impact on traffic operations in the project vicinity.  The critical 
movements at the study intersections in the project vicinity are expected to continue 
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operating at levels of service similar to existing and without project conditions.  In 
addition, the total traffic volumes entering the study intersections along Wilikina Drive 
are expected to increase by 3% or less during both peak periods of traffic with the 
proposed facility.  These increases in the total traffic volumes are in the range of daily 
volume fluctuations along this roadway and represent a minimal increase in overall 
traffic volumes. 

3.11 Socio-Economic Characteristics 
Population and Housing:  The project falls within the North Shore Neighborhood Area.  
According to the Department of Planning Permitting (2000), the North Shore 
Neighborhood Area had a population of 18,380 in comparison to the overall population 
of Oahu of 876,156.  Relative to Oahu as a whole, the North Shore Neighborhood Area 
population by age is about the same; has a racial mix with slightly more Whites and less 
Asian; slightly more number of family households; slightly lower homeownership rates; 
and, higher vacancy rates (See Table 3-4). 
 
Economy:  The project is within the Census tract 99.01 (Waialua-Mokuleia).  According 
to the U.S. 2000 Census data, the 1999 median household income for Waialua-
Mokuleia CT was $47,423, which is lower than the median household income of 
$51,914 for Honolulu (U.S. Census, 2000).  
 
Impacts and Mitigation Measures 
Population and Housing:  No significant impacts to population or housing in the vicinity 
of the project site are anticipated as a result of the construction and operation of the 
project.  The proposed facility is not expected to change the existing resident population 
in the community.  No new residential units and no in-migration of residents are 
anticipated as a result of the proposed facility.   
 
Economy:  No significant impact to the economy within the vicinity of the project site are 
anticipated as a result of the construction and operation of the proposed facility.  In the 
short-term, the project will confer some positive benefits to the local economy.  Direct 
economic benefits will result from construction expenditures both through the purchase 
of materials from local suppliers and through the employment of local labor, thereby 
stimulating that sector of the economy.  During construction, retail businesses in the 
vicinity of the project site may benefit from the increased presence of workers. 
 
Some jobs will be shifted from the existing facility in Kalaeloa to the Waialua site.  In 
addition, new jobs will be created for the Waialua site. 

3.12 Visual Resources 
According to the Open Space Map in the North Shore Sustainable Communities Plan 
(August 2010), there are panoramic views of the Waianae Range from Wilikina 
Drive/Kaukonahua Road. 
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During a site visit in February 2011, the grasses along the northeastern boundary along 
Wilikina Drive were about 6-feet tall, blocking the view of the Waianae Range. 
 
 

Table 3-4 
Demographic Characteristics: 2000 

Neighborhood Area 27:  
North Shore O‘ahu 

Subject 
Number Percent Number Percent 

Total population 18,380 100.0 876,156 100.0

AGE 
Under 5 years 
5 – 19 years 
20 – 64 years 
65 years and over 
 
Median age (years) 

1,511
3,695

11,300
2,067

31.3

8.2
20.1
61.5
11.2

--

 
56,849 

175,175 
526,395 
130,496 

 
35.7 

6.5
20.0
60.1
15.9

--
RACE (alone or in combination with other races) 
White 
Black or African American 
American Indian and Alaska Native 
Asian 
Native Hawaiian and other Pacific Islander 
Other 

9,874
864
500

8,358
9,808
1,194

53.7
4.7
2.7

45.6
20.7

6.5

 
308,838 

29,764 
15,921 

539,384 
189,292 

32,003 

35.2
3.4
1.8

61.6
21.6

3.7
HOUSEHOLD (BY TYPE) 
Total Households 
Family households (families) 
 With own children under 18 years 
Married-couple family 
 With own children under 18 years 
Female householder, no husband present 
 With own children under 18 years 
Non – families 
 Living alone 
 65 years and over 
 
Average persons per household 

5,983
4,361
2,102
3,314
1,602

682
337

1,532
1,023

275

3.05

100.0
74.0
35.7
56.2
27.2
11.6

5.7
26.0
17.4

4.7

--

 
286,450 
205,672 

91,022 
156,195 

70,442 
35,138 
15,235 
80,778 
61,963 
20,021 

 
2.95 

100.0
71.8
31.8
54.5
24.6
12.3

5.3
28.2

7.1
7.0

--
HOUSING OCCUPANCY AND TENURE 
Total Housing Units 
Occupied units 
 By owner 
 By renter 
Vacant units 
 

6,648
5,893
2,595
3,298

755

100.0
88.6
39.0
49.6
11.4

 
315,988 
286,450 
156,290 
130,160 

29,538 
 

100.0
90.7
49.5
41.2

9.3

Source: City & County of Honolulu, Department of Planning & Permitting, 2000 
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Impacts and Mitigation Measures 
The receiving building is the tallest structure proposed and will stand 38 feet high at the 
centerline of building and approximately 33 feet high at the side walls.  It will be setback 
approximately 310 feet from Wilikina Drive.  According to Section 21-3.50-4 and Table 
21-3.1 of the Land Use Ordinance, the maximum height for buildings in AG-21 zoning is 
25 feet, if height setbacks are provided.  Since the receiving facility exceeds the 
maximum building height by 113 feet it will require a Zoning Variance approved the 
DPP.  The visual impact of the proposed building will be reduced as the project site will 
have a six-foot tall berm along its perimeter.  In addition, if the natural vegetation (tall 
grasses) along Wilikina Drive is allowed to grow back to 6-feet it will screen motorists 
views of the receiving building (see Figures 3-7 and 3-8).  Therefore, no significant 
impact on visual resources is anticipated as a result of the proposed project. 

3.13 Public Services 
Police:  Police protection is provided by the City and County of Honolulu, through the 
Wahiawa Police Station, located at 330 North Cane Street, approximately two and half 
miles southeast from the project site. 
 
Fire:  Fire protection is provided by the City and County of Honolulu.  The nearest 
station is the Wahiawa Fire Station, located at 640 California Avenue, immediately 
approximately two and half miles from the project site.  
 
Medical:  Wahiawa General Hospital is located in Wahiawa Town, approximately two 
and half miles southeast from project site. 
 
Public Transit:  Public transit is provided by the City’s TheBus.  TheBus does not 
operate along Wilikina Drive (State Highway 803) from Kamananui Road to Farrington 
Highway.  Route 72 operates between Schofield Barracks, Wahiawa Town and 
Whitmore Village. 
 
Impacts and Mitigation Measures 
In the short-term, construction activities at the project site may increase potential 
demand for police services due to construction-related traffic, security of the 
construction site and the presence of more people associated with construction.  The 
potential need for fire protection services would increase due to the presence of 
construction materials and equipment on the project site.  The presence of construction 
workers and others at the project site would also increase the potential demand for 
emergency care services.  These impacts, however, would be relatively insignificant 
within the overall context of the areas served by the respective public services. 
 
In the long - term, operation of the proposed facility will not have a significant impact on 
police, fire, emergency services, and public transit.  The project will be designed to meet 
fire code requirements.   
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The facility Operation Plan and recommended mitigation measures for dust control and 
fire protection will also included, as part of the Department of Health Solid Waste 
Management Permit. Given HEP’s long operating history at the Campbell location, 
similar adequate and appropriate dust and fire control procedures will be implemented 
at the proposed facility.  

3.14 Infrastructure 
Water:  The project site is not serviced by the City & County of Honolulu’s water system. 
 
Wastewater:  The project site is not serviced by the City & County of Honolulu’s 
wastewater system. 
 
Electrical and Communication:  Hawaiian Electric Company (HECO) provides electrical 
services in the project area through overhead power lines. Hawaiian Telcom provides 
telephone and communication services.   
 
Impacts and Mitigation Measures 

Water:   No significant impacts on the municipal water system are anticipated during 
construction and operation of the project.   
 
The facility will provide separate storm water and leachate collection and reuse 
systems.  Rainfall collected will be directed to two storm water ponds and a retention 
basin on the project site from which water will be drawn to assist the maintenance of 
proper moisture content of the composting material and irrigation of crops.  The storm 
water ponds, retention basin, and perimeter berm will be designed to collectively 
capture and retain runoff from a 100-year, 24 hour storm event within the project site 
and comply with “zero net charge” requirement.  The storm water ponds and retention 
basin will have a combined capacity to store 10.1 million gallons (mg).   
 
No discharge from storm water ponds and retention basin is anticipated as the amount 
of water required for operation will exceed the amount stored.  Supplemental water from 
the on-site well will make up the balance.  As a result of storm water remaining on-site, 
HER will be requesting an exemption from requiring a NPDES for Storm Water 
Associated with Industrial Activities. 
 
Any leachate collected from the receiving building and the GORE™ covered windrows 
will be directed to the leachate collection system for re-processing and will not be 
discharged to the storm water collection system.   
 
A well will be drilled and a pump installed for the project.  HER received a Well 
Construction Permit from the Commission on Water Resource Management (CWRM), 
Department of Land and Natural Resources (DLNR) (Appendix B).  HER will be able to 
pump up to 3559,000 gallons per day. 
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In addition, HER will propose to utilize R-2 water from Dole Food Company Hawaii for 
the irrigation of crops on the project site.  R-2 water contains fecal coliform and, 
therefore, R-2 water cannot be used for the composting process. 
 
Wastewater:  No significant impacts on the municipal wastewater system are 
anticipated during construction of the project.  A septic system with leach field is 
proposed to accommodate wastewater.  The DOH Wastewater Branch was consulted 
with. 
 
Electrical: No significant impacts on the electrical system are anticipated during 
construction of the project.  Additional energy requirements associated with the project 
will be accommodated via the existing distribution power lines.  
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4.0 RELATIONSHIP TO LAND USE, POLICIES AND CONTROLS 

The plans and policies relating to the proposed project range from broad program 
guidance to land use controls governing the project site.  Construction of the proposed 
project is in consonance with the various plans, policies, and regulatory controls, as 
discussed below. 

4.1 State of Hawaii 

4.1.1 Hawaii State Plan 
The Hawaii State Plan (Chapter 226, Hawaii Revised Statutes, as amended) provides 
the overall theme, goals, objectives, policies and priority guidelines for statewide 
planning.  The Hawaii State Plan also directs the appropriate State agencies to prepare 
functional plans for their respective program areas.  The proposed project supports and 
is consistent with the following State Plan objectives: 
 
§226-15 Objectives and policies for facility systems – solid and liquid wastes: 

(b)(2)  Promote re-use and recycling to reduce solid and liquid wastes and 
employ a conservation ethic. 
(b)(3)  Promote research to develop more efficient and economical treatment and 
disposal of solid and liquid wastes. 

 
Comment:  The project will provide the City and homeowners a place to recycle 
green waste food waste and dewatered sewage sludge.  HEP currently recycles 
over 85,000 tons of green and pre-consumer food waste per year from Campbell 
Industrial Park and Kapaa Quarry.  By recycling and reusing organic materials, 
this waste which once was disposed of in Oahu’s only landfill is being turned into 
beneficial products, such as soil enrichment, fertilizer replacement/enhancement, 
gardening and landscaping products.  The proposed facility is anticipated to 
process up to 150,000 tons of green waste, food waste and dewatered sewage 
sludge per year. 

 
§226-16 Objective and policies for facility systems – water. 

 (b)(3)  Reclaim and encourage the productive use of runoff water and 
wastewater discharges. 
 
Comment:  The proposed project will compost dewatered sewage sludge, 
diverting it from landfill disposal and use it to produce beneficial agricultural 
product. 
 
The facility will provide separate storm water and leachate collection and reuse 
systems.  Rainfall collected will be directed to two storm water ponds and a 
retention basin on the project site from which water will be drawn to assist the 
maintenance of proper moisture content of the composting material and irrigation 
of crops.  The storm water ponds, retention basin, and perimeter berm will be 
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designed to collectively capture and retain runoff from a 100-year, 24 hour storm 
event within the project site and comply with “zero net charge” requirement.  The 
storm water ponds and retention basin will have a combined capacity to store 
10.1 million gallons (mg).   
 
No discharge from storm water ponds and retention basin is anticipated as the 
amount of water required for operation will exceed the amount stored.  
Supplemental water from the on-site well will make up the balance.  As a result of 
storm water remaining on-site, HER will be requesting an exemption from 
requiring a NPDES for Storm Water Associated with Industrial Activities. 
 
Any leachate collected from the receiving building and the GORE™ covered 
windrows will be directed to the leachate collection system for re-processing and 
will not be discharged to the storm water collection system.   
 
A well will be drilled and a pump installed for the project.  HER received a Well 
Construction Permit from the Commission on Water Resource Management 
(CWRM), Department of Land and Natural Resources (DLNR) (Appendix B).  
HER will be able to pump up to 3559,000 gallons per day. 
 
In addition, HER will propose to utilize R-2 water from Dole Food Company 
Hawaii for the irrigation of crops on the project site.  R-2 water contains fecal 
coliform and, therefore, R-2 water cannot be used for the composting process. 

4.1.2 State Land Use District 
The State Land Use Law is intended to preserve, protect, and encourage the 
development of lands in the State for uses which are best suited to the public health and 
welfare of Hawaii’s people.  The Hawaii Land Use Law in Chapter 205, Hawaii Revised 
Statutes (HRS), classifies all land in the State into four land use districts:  Urban, 
Agricultural, Conservation, and Rural.  The project site lies within the Agricultural 
District, which includes “lands for the cultivation of crops, aquaculture raising livestock, 
wind energy facility, timber cultivation, agriculture-supported activities (i.e., mills, 
employee quarters, etc.) and land with significant potential for agricultural uses.  Uses 
permitted in the highest productivity agricultural categories are governed by statute.  
Uses in the lower productivity categories - C, D, E or U – are established by the 
Commission and include those allowed on A or B lands as well as those stated under 
Section 205-4.5 HRS.“ (see Figure 4-1).   
 
Section 205-4.5 Permissible uses within the agricultural districts states (a) Within the 
agricultural district, all lands with soil classified by the land study bureau’s detailed land 
classification  as overall (master) productivity rating class A or B shall be restricted to 
the following permitted uses: 
 



STATE LAND USE DISTRICT (SLUD) MAP

FIGURE

4-1

IN-VESSEL COMPOSTING FACILITY

W:\8135-01\Graphics\Final EIS\Working



Final Environmental Impact Statement In-Vessel Composting Facility 

4-4 

 
(1) Cultivation of crops, including but not limited to crops for bioenergy, 

flowers, vegetables, foliage, fruits, forage, and timber; 
 
(10) Buildings and uses, including but not limited to mills, storage, and 

processing facilities, maintenance facilities, and vehicle and equipment 
storage areas that are normally considered directly accessory to the 
above mentioned uses and are permitted under Section 205-2(d). 

 
Comment:  The majority of the project site is rated B, with a small portion 
unclassified as E, as shown in Figure 3-2.  Therefore, the permissible use 
restriction applies to the project site.  The City and County of Honolulu 
Department of Planning and Permitting (DPP) regards composting as a 
permissible use within the Agricultural District.  DPP does not, however, regard 
composting of dewatered sewage sludge as a permissible use.  Nevertheless, 
DPP has further determined that the proposed composting of dewatered sewer 
sludge can be permitted through a Special Use Permit (SUP) (see Appendix J).  
According to §205-6, the County Planning Commission may permit “certain and 
unusual and reasonable uses within agricultural and rural districts other than 
those for which the district is classified” if the amount of land involved is less than 
15 acres.  The facilities related to the composting of dewatered sewage sludge 
encompasses less than 1310 acres (see Figure 4-2). 

4.2 City and County of Honolulu 

4.2.1 General Plan 
The General Plan for the City and County of Honolulu is a statement of the long-range 
social, economic, environmental, and design objectives for the general welfare and 
prosperity of the people of Oahu.  The Plan is also a statement of broad policies that 
facilitate the attainment of the objectives of the Plan.  Eleven subject areas provide the 
framework for the City’s expression of public policy concerning the needs of the people 
and functions of government.  These areas include population; economic activity; the 
natural environment; housing; transportation and utilities; energy; physical development 
and urban design; public safety; health and education; culture and recreation; and 
government operations and fiscal management.   
 
As presented in Chapters 2 and assessed in Chapter 3 of this environmental 
assessment, the proposed action is in consonance with the following objectives and 
policies of the General Plan: 
 
II.  Economic Activity 
 

Objective C:  To maintain the viability of agriculture on Oahu. 
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Policy 1:  Assist the agricultural industry to ensure the continuation of 
agriculture as an important source of income and employment. 
 
Policy 2:  Support agricultural diversification in all agricultural areas on 
Oahu. 
 
Policy 3:  Support the development of markets for local products, 
particularly those with the potential for economic growth. 
 
Policy 7:  Encourage the use of more efficient production practices by 
agriculture, including the efficient use of water. 
 
Policy 8:  Encourage the more efficient use of non-potable water for 
agricultural use. 
 

Comment:  The project will benefit the City and State by recycling up to 150,000 
tons annually of green and food waste and dewatered sewage sludge.  HEP 
currently recycles over 85,000 tons of green and pre-consumer food waste per 
year from Campbell Industrial Park and Kapaa Quarry.  By recycling and reusing 
organic materials, this waste, which once was disposed of in Oahu’s only landfill 
is being turned into beneficial products, such as soil enrichment, fertilizer 
replacement/enhancement, gardening and landscaping products. 
 
The proposed site in Waialua is an ideal location for HER’s composting 
operations as it will be centrally located to Oahu’s agricultural industry.  HEP 
currently and HER will produce organic products that would be utilized by the 
agricultural industry to introduce organic materials into soils that have been 
stripped of nutrients from decades of sugar cane and pineapple cultivation and 
the use of chemical fertilizers.  The agricultural industry would have much more 
access to these organic soil amendments with the project’s location.   

 
The facility will provide separate storm water and leachate collection and reuse 
systems.  Rainfall collected will be directed to two storm water ponds and a 
retention basin on the project site from which water will be drawn to assist the 
maintenance of proper moisture content of the composting material and irrigation 
of crops.  The storm water ponds, retention basin, and perimeter berm will be 
designed to collectively capture and retain runoff from a 100-year, 24 hour storm 
event within the project site and comply with “zero net charge” requirement.  The 
storm water ponds and retention basin will have a combined capacity to store 
10.1 million gallons (mg).   
 
No discharge from storm water ponds and retention basin is anticipated as the 
amount of water required for operation will exceed the amount stored.  
Supplemental water from the on-site well will make up the balance.  As a result of 
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storm water remaining on-site, HER will be requesting an exemption from 
requiring a NPDES for Storm Water Associated with Industrial Activities. 
 
Any leachate collected from the receiving building and the GORE™ covered 
windrows will be directed to the leachate collection system for re-processing and 
will not be discharged to the storm water collection system.   
 
A well will be drilled and a pump installed for the project.  HER received a Well 
Construction Permit from the Commission on Water Resource Management 
(CWRM), Department of Land and Natural Resources (DLNR) (Appendix B).  
HER will be able to pump up to 3559,000 gallons per day. 
 
In addition, HER will propose to utilize R-2 water from Dole Food Company 
Hawaii for the irrigation of crops on the project site.  R-2 water contains fecal 
coliform and, therefore, R-2 water cannot be used for the composting process. 
 
V. Transportation and Utilities 

 
Objective B:  To meet the needs of the people of Oahu for an adequate 
supply of water and for environmentally sound systems of waste disposal. 
 

Policy 2:  Develop and maintain an adequate supply of water for 
agricultural and industrial needs. 
 
Policy 3:  Encourage the development of new technology which will 
reduce the cost of providing water and the cost of waste of 
disposal. 
 
Policy 5:  Provide safe, efficient, and environmentally sensitive 
waste-collection and waste disposal services. 
 
Policy 6:  Support programs to recover resources from solid-waste 
and recycle wastewater. 

 
Comment:  The project will benefit the City and State by recycling up to 150,000 
tons annually of green and food waste and dewatered sewage sludge.  HEP 
currently recycles over 85,000 tons of green and pre-consumer food waste per 
year from Campbell Industrial Park and Kapaa Quarry.  By recycling and reusing 
organic materials, this waste which once was disposed of in Oahu’s only landfill 
is being turned into beneficial products, such as soil enrichment, fertilizer 
replacement/enhancement, gardening and landscaping products. 
 
The proposed project will compost dewatered sewage sludge, diverting it from 
landfill disposal and use it to produce beneficial agricultural product. 
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The facility will provide separate storm water and leachate collection and reuse 
systems.  Rainfall collected will be directed to two storm water ponds and a 
retention basin on the project site from which water will be drawn to assist the 
maintenance of proper moisture content of the composting material and irrigation 
of crops.  The storm water ponds, retention basin, and perimeter berm will be 
designed to collectively capture and retain runoff from a 100-year, 24 hour storm 
event within the project site and comply with “zero net charge” requirement.  The 
storm water ponds and retention basin will have a combined capacity to store 
10.1 million gallons (mg).   
 
No discharge from storm water ponds and retention basin is anticipated as the 
amount of water required for operation will exceed the amount stored.  
Supplemental water from the on-site well will make up the balance.  As a result of 
storm water remaining on-site, HER will be requesting an exemption from 
requiring a NPDES for Storm Water Associated with Industrial Activities. 
 
Any leachate collected from the receiving building and the GORE™ covered 
windrows will be directed to the leachate collection system for re-processing and 
will not be discharged to the storm water collection system.   
 
The storm water used will decrease the amount of potable water needed to 
operate the composting facility.  Supplemental water from the well will be 
required to make up the balance. 

 
A well will be drilled and a pump installed for the project.  HER received a Well 
Construction Permit from the Commission on Water Resource Management 
(CWRM), Department of Land and Natural Resources (DLNR) (Appendix B).  
HER will be able to pump up to 3559,000 gallons per day. 
 
In addition, HER will propose to utilize R-2 water from Dole Food Company 
Hawaii for the irrigation of crops on the project site.  R-2 water contains fecal 
coliform and, therefore, R-2 water cannot be used for the composting process. 

4.2.2 Development and Sustainable Communities Plan 
The City and County of Honolulu’s Development/Sustainable Communities Plan 
program provides a framework for implementing the objectives and policies of the 
General Plan on an area wide basis.  Eight community-oriented plans have been 
adopted covering the entire island.  Each of the plans is intended to help guide public 
policy, investment, and decision making within their representative region.   

4.2.2.1 North Shore Sustainable Communities Plan 
The project site is located within the North Shore Sustainable Communities Plan, which 
extends from Kaena Point to Waialee Gulch near Kawela Bay, and from the shoreline 
slopes of the northerly ends of Waianae Koolauloa mountain ranges.  The region 
consists mostly of agricultural lands and open space, which surround the country towns 
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of Haleiwa and Waialua and the rural residential communities of Mokuleia, Kawailoa, 
and Sunset/Pupukea. 
 
The Honolulu City Council adopted the North Shore Sustainable Communities Plan 
(SCP) (August 2010) in April 2011.  The North Shore SCP focuses on retaining the 
unique qualities that have defined the North Shore’s attractiveness to residents and 
visitors alike; scenic open spaces, coastal resources, and the community’s cultural and 
plantation heritage.   Diversified agricultural also plays a role in sustaining the region’s 
open space setting.  The North Shore SCP provides a vision in the areas of land use, 
transportation, infrastructure, and public facilities.  It also provides policies and 
guidelines for achieving that vision.  The project is consistent with the following 
guidelines, policies and principles contained in the PUC Development Plan: 
 
3.1.2.7  Scenic Resources and Scenic Views 
 
According to the Open Space Map, there are panoramic views of the Waianae Range 
from Wilikina Drive/Kaukonahua Road. 
 

Comment:  The receiving building is the tallest structure proposed and will stand 
approximately 3638 feet high at the centerline of building and approximately 33 
feet high at side walls.  It will be setback approximately 310 feet from Wilikina 
Drive.   According to Section 21-3.50-4 and Table 21-3.1 of the Land Use 
Ordinance, the maximum height for buildings in AG-21 zoning is 25 feet, if height 
setbacks are provided.  Since the receiving facility exceeds the maximum 
building height by 113 feet it will require a Zoning Variance approved the DPP. 
 
The visual impact of the proposed building will be reduced as the project site will 
have a six-foot tall berm along its perimeter.  In addition, if the natural vegetation 
(tall grasses) along Wilikina Drive is allowed to grow back to 6-feet, it will screen 
motorists views of the receiving (see Figures 3-7 and 3-8).  Therefore, no 
significant impact on visual resources is anticipated as a result of the proposed 
project. 

 
3.2  Agriculture 
 
3.2.1 Policies 
 

 Protect all productive, high-value agricultural lands, regardless of current crop 
production capabilities, from uses that would undermine or otherwise 
irreversibly compromise their agricultural potential and crop production 
capabilities. 

 Promote the long-term viability of diversified agriculture on the North Shore 
and ensure the continued productive use of the land. 

 Maintain a healthy and competitive industry that support a range of different 
types and scales of agriculture. 
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 Ensure that agriculture is the primary use of agricultural lands.  Prohibit the 
improper use of agricultural lands, including the development or subdivision of 
agriculturally designated zoned lands for residential and other non-agricultural 
uses, unless accessory to agricultural use. 

 Maintain the current agricultural land use and zoning designation of 
agricultural lands within the Community Growth Boundary that are in the State 
Agricultural District and zoned for agriculture, except for limited “infill” areas 
contiguous to Haleiwa and Waialua towns that are designated for future 
residential. 

 Minimize soil erosion, pesticide and fertilizer runoff, and other nonpoint 
source contaminants that flow from agricultural lands to protect streams, 
wetlands and marine habitats. 

 Maintain and upgrade the existing agricultural infrastructure. 
 Encourage the development of regional agricultural support facilities at 

Waialua and Kawailoa through the use of economic tax incentives. 
 Develop and enforce stringent set of criteria that define the minimum 

requirements for the meaningful and credible use of agricultural land. 
 Encourage landowners to provide affordable long-term leases to farmers. 
 Promote the development and provision of quality water resources that 

support bonafide agricultural operations and activities by providing economic 
incentives for farmers and landowners. 

 Consider alternatives to the current tax rate structure to afford tax relief for 
farmers. 

 Plan for the future of Oahu’s agricultural industry and develop and island wide 
comprehensive agricultural development plan. 

 
Comment:  Approximately 60 percent of the 77,000 total acres of land within the 
North Shore SCP region are located within the State Agricultural District (City & 
County of Honolulu, August 2010).  The project site (112 acres) is rated “B and 
“E” and located outside of the North Shore SCP’s Community Growth Boundary.  
The project site has been fallow since late 2004.  HEP currently has existing 
open windrow composting operations (DOH Permit No. CO-0091-08) at the 
project site.   
 
The proposed site in Waialua is an ideal location for HER’s composting 
operations as it will be centrally located to Oahu’s agricultural industry.  HEP 
currently and HER will produce organic products that would be utilized by the 
agricultural industry to introduce organic materials into soils that have been 
stripped of nutrients from decades of sugar cane and pineapple cultivation and 
the use of chemical fertilizers.  The agricultural industry would have much more 
access to these organic soil amendments with the project’s location. 
 
The facility will provide separate storm water and leachate collection and reuse 
systems.  Rainfall collected will be directed to two storm water ponds and a 
retention basin on the project site from which water will be drawn to assist the 
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maintenance of proper moisture content of the composting material and irrigation 
of crops.  The storm water ponds, retention basin, and perimeter berm will be 
designed to collectively capture and retain runoff from a 100-year, 24 hour storm 
event within the project site and comply with “zero net charge” requirement.  The 
storm water ponds and retention basin will have a combined capacity to store 
10.1 million gallons (mg).   
 
No discharge from storm water ponds and retention basin is anticipated as the 
amount of water required for operation will exceed the amount stored.  
Supplemental water from the on-site well will make up the balance.  As a result of 
storm water remaining on-site, HER will be requesting an exemption from 
requiring a NPDES for Storm Water Associated with Industrial Activities. 
 
Any leachate collected from the receiving building and the GORE™ covered 
windrows will be directed to the leachate collection system for re-processing and 
will not be discharged to the storm water collection system.   
 
The storm water used will decrease the amount of potable water needed to 
operate the composting facility.  Supplemental water from the well will be 
required to make up the balance. 
 
A well will be drilled and a pump installed for the project.  HER received a Well 
Construction Permit from the Commission on Water Resource Management 
(CWRM), Department of Land and Natural Resources (DLNR) (Appendix B).  
HER will be able to pump up to 3559,000 gallons per day. 
 
In addition, HER will propose to utilize R-2 water from Dole Food Company 
Hawaii for the irrigation of crops on the project site.  R-2 water contains fecal 
coliform and, therefore, R-2 water cannot be used for the composting process. 

 
The project should not result in substantial increases for potable water demand 
that may significantly impact ground water resources nor have any impacts on 
the surrounding environment. 
 
The proposed land use is regulated as “major composting”.  Pursuant to Land 
Use Ordinance, Section 21-3.504(a), Table 21-3, a major composting facility is 
permitted in the AG-1 District subject to an approved Conditional Use Permit 
(major). 

 
4.5  Solid Waste Handling and Disposal 
 
4.5.1 Policies 
 

 Provide adequate resources for trash removal, cleanup of illegal dumps, and 
enforcement of antidumping laws. 
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 Promote recycling and other source reduction programs dedicated to 
minimizing the amount of solid waste generated. 

 
Comment:  The proposed facility will provide the City and homeowners a place 
to recycle green and food waste and dewatered sewage sludge.  HEP currently 
recycles over 85,000 tons of green and pre-consumer food waste per year from 
Campbell Industrial Park and Kapaa Quarry.  By recycling and reusing organic 
materials, this waste which once was disposed of in Oahu’s only landfill is being 
turned into beneficial products, such as soil enrichment, fertilizer 
replacement/enhancement, gardening and landscaping products.  The proposed 
facility anticipates on handling up to 150,000 tons of green waste, food waste 
and dewatered sewage sludge per year. 

4.2.3 Land Use Ordinance and Zoning 
The City and County of Honolulu Land Use Ordinance (LUO) regulates land use in 
accordance with adopted land use policies, including the General Plan and DPs.  The 
provisions are also referred to as the zoning ordinance.  The project site is zoned AG-1 
Restricted Agricultural District (see Figure 4-32).  The LUO defines “composting, major 
minor” as a process in which organic materials are biological decomposed under 
controlled conditions to produce a stable humus-like mulch or soil amendment.  The 
composting process includes, but is not limited to, receipt of materials, primary 
processing, decomposition activities, and final processing for sale and marketing.  This 
term does not include bioremediation of fuel-contaminated soil.” 
 
The LUO further defines major and minor composting: 
 

• Major composting operations involve more complex controls to manage 
odors, vectors and surface water contamination.  For instance, in some 
cases, on-site odors may not be able to be completely mitigated. Major 
composting includes, but is not necessarily limited to, the composting of 
mixed solid waste, including solid waste facility residues (rubbish), sewage 
sludge, waste from animal food processing operations, and similar materials. 

 
• Minor composting operations involve relatively simple management and 

engineering solutions to control odors, vectors and surface water 
contamination.  Minor composting includes, but is not necessarily limited to, 
the composting of clean, source-separated organic materials, including but 
not necessarily limited to green waste, animal manure, crop residues, and 
waste from vegetable food processing operations. 

 
According to Section 21-3.50-4 and Table 21-3.1 of the Land Use Ordinance, the 
maximum height for buildings in AG-21 zoning is 25 feet, if height setbacks are 
provided. 
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Comment:  The proposed project is considered “major composting”, as 
dewatered sewage sludge will be processed.  Pursuant to Land Use Ordinance, 
Section 21-3.504(a), Table 21-3, a major composting facility is permitted in the 
AG-1 District subject to an approved Conditional Use Permit (major) (See 
Appendix J). 
 
The receiving building is the tallest structure proposed and will stand 
approximately 3638 feet high at the centerline of building and approximately 33 
feet high at side walls.  It will be setback approximately 310 feet from Wilikina 
Drive.   According to Section 21-3.50-4 and Table 21-3.1 of the Land Use 
Ordinance, the maximum height for buildings in AG-21 zoning is 25 feet, if height 
setbacks are provided.  Since the receiving facility exceeds the maximum 
building height by 113 feet it will require a Zoning Variance approved the DPP. 
 
The visual impact of the proposed building will be reduced as the project site will 
have a six-foot tall berm along its perimeter.  In addition, if the natural vegetation 
(tall grasses) along Wilikina Drive is allowed to grow back to 6-feet, it will screen 
motorists views of the receiving (see Figures 3-7 and 3-8).  Therefore, no 
significant impact on visual resources is anticipated as a result of the proposed 
project. 

4.2.4 Special Management Area 
Coastal Zone Management objectives and policies (Section 205A-2, HRS) and the 
Special Management Area (SMA) guidelines (Section 25-3.2 ROH) have been 
developed to preserve, protect, and where possible, to restore the natural resources of 
the coastal zone of Hawaii.  The project is outside of the SMA. 
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5.0 ALTERANTIVES CONSIDERED  

5.1 No Action 
The No Action alternative would involve not constructing a new composting facility in 
Waialua.  The 85,000 tons per year of green and pre-consumer food wastes would not 
be reused beneficially and disposed of in Oahu’s only landfill with no alternatives.  In 
addition, approximately 5,000 to 10,000 tons per year of food waste and 15,000 to 
20,000 tons per year of sewage sludge would continue to be placed in the landfill with 
no alternatives.   

5.2 Alternative Site 
Property owned by the City and County of Honolulu was included on ENV’s RFP for 
consideration for use by any proposer for the project.  The alternative site encompasses 
8.65 acres and is further identified as TMK: 9-1-026: 035, adjacent to the Covanta 
Waste to Energy Plant in Campbell Industrial Park.  This site was not selected because 
it was too small to accommodate the projected compost volumes, the type of 
composting facility HER proposed, and a protected plant species is located on the 
parcel, where preserving it would divide the property, making it more difficult to operate 
a composting facility.  That site was also disadvantageous for distributing the finished 
product in bulk to agricultural users, most of whom are located closer to the proposed 
Waialua site. 
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6.0 CONTEXTUAL ISSUES 

6.1 Relationship Between Local and Short-Term Uses of Humanity’s 
Environment and the Maintenance of Long-Term Productivity 

6.1.1 Short-Term Effects 
Short-term uses and long-term productivity consist of the project’s short-term 
construction phases and long-term benefits of the project after construction. 
 
During construction, there will be short-term uses involving temporary and permanent 
alteration of the land for grading, site work and excavation for building foundations, 
concrete pads for windrow system and utilities.  Short-term construction impacts can be 
avoided or mitigated by implementation of best management practices (BMPs).  BMPs 
may include construction of berms to detain run-off and installation of silt fences to filter 
silt from run-off. 
 
In the short-term, the propose project alternatives will also confer some positive 
economic benefits in the local area.  Direct economic benefits will result from 
construction expenditures both through the purchase of materials from local suppliers 
and through the employment of local labor.  Indirect economic impacts may include 
benefits to local retail businesses resulting from construction activities.   

6.1.2 Long-Term Effects 
In the long-term, the proposed project will have beneficial impacts on the environment 
by composting up to 150,000 tons per year of green waste, food waste and dewatered 
sewer sludge.  By recycling and reusing organic materials, this waste is being turned 
into a beneficial product, such as compost, soil amendments, potting mixes, fertilizer 
replacement/enhancement, gardening and landscaping products.  This Project will be 
an important and integral component of Oahu’s overall Solid Waste Management 
System, as private companies, such as HEP, assist the City and County of Honolulu’s 
efforts to direct materials for reuse.  Use of product will also reduce reliance on imported 
fertilizers and soil amendments.  Without this composting facility, approximately 5,000 to 
10,000 tons per year of food waste and 15,000 to 20,000 tons per year of sewage 
sludge would continue to be placed in Oahu’s only landfill with no other alternatives.  
Also, in the long-term, while the project initially will likely relocate workers from the 
existing operation at Campbell Industrial Park, the expanded facilities will create 
additional job opportunities. 

6.2 Cumulative Impacts 
Cumulative impacts are those that result from the incremental impact of the action when 
added to other past, present and reasonably foreseeable future actions.  Together with 
other existing and anticipated future development in the area, the project has the 
potential to generate cumulative impacts, including slight increases in overall traffic 
volumes on regional transportation facilities, operational and irrigation water demand, 
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demand for public services such as fire and police and reduction on abandoned 
agricultural open space. 
 
A description of baseline human and natural environmental conditions in the project 
area and analysis of impacts are described in Chapter 3. 

6.3 Secondary Impacts 
Secondary impacts, or otherwise referred to as indirect effects, are described as those 
effects caused by a project, but occur later in time or farther removed in distance than 
direct impacts but are still reasonably foreseeable.  Such effects may include impacts 
on environmental resources or public facilities that occur as a result of the project’s 
influence on land use.  For example, a new housing development would have a 
secondary impact on schools by increasing student enrollments at schools serving that 
area.   
 
The proposed project is expected to have minimal, if any, secondary impacts on 
resident population, land use patterns, public facilities and infrastructure, and the natural 
environment in the project area. 
 
Construction of the proposed project is expected to generate some short-term impacts 
associated with construction activities.  Creation of short-term construction jobs are not 
expected to generate any permanent in-migrating of workers.  Long-term job creation 
will not be so significant that residential in-migration would be anticipated. 

6.4 Irretrievable and Irreversible Commitments of Resources 
In the short-term, construction of the proposed project will require an irreversible and 
irretrievable commitment of a number of resources, including land, capital, construction 
materials, manpower, energy, fuel, and water.  Financial, material and manpower 
resources will also be irretrievably committed to the planning and design of the 
proposed project. 
 
There will be a long-term commitment to the use of land with the proposed action.   

Effective operation of the project will also require irreversible and irretrievable 
commitments of labor, materials and resources (consumption of potable water and fuel).  
Financial resources used for construction and operation of the proposed project, once 
committed and used for the project, will not be available for other uses.  The funds used 
for operation and maintenance of the facilities are largely irreversible and irretrievable 
upon expenditure.   
 
In the long-term, the impact of undertaking these irreversible and irretrievable 
commitments of resources should be weighed against the environmental and public 
health benefits to be derived from the proposed project.    
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6.5 Probable Adverse Environmental Effects which Cannot be Avoided 
Adverse impacts can be defined as short- and long-term effects relative to the 
construction and implementation of a specific use.  Short-term impacts are usually 
construction-related impacts that will occur during the course of construction and cease 
upon completion of the project.  Long-term impacts generally result from the 
implementation of the proposed project. 

6.5.1 Short-Term Effects 
Unavoidable short-term impacts, despite mitigation efforts, include those related to 
noise and air quality, and traffic inconveniences.    
 
Noise:  In the short-term, noise impacts associated with construction activities will be 
unavoidable.  The various construction phases of the proposed project may generate 
significant amounts of noise, which may impact adjacent landowners. 
 
Noise levels associated with construction activities are anticipated to range between 45 
to 55 dBA at the closest residences during the entire project construction period.  
Adverse impacts from construction noise are not expected to occur due to the large 
buffer distances (at least 2,400 feet) from the project site to the closest residences, and 
construction noise mitigation measures should not be required.  Implementation of DOH 
construction noise permit procedures will require that noisy construction activities do not 
occur during the nighttime, Sundays, and holidays.  Therefore, adverse noise impacts 
are not expected to occur from construction activities on the project site. 
 
Construction noise impacts will be mitigated by compliance with provisions of the State 
of Hawaii DOH Administrative Rules, Title 11, Chapter 46, “Community Noise Control”.  
State of Hawaii DOH rules limit construction activities to the hours between 7:00 am and 
6:00 pm on weekdays, except holidays, and 9:00 am to 6:00 pm on Saturday.  Heavy 
vehicles required for construction must comply with Title 11, Chapter 42 and “Vehicular 
Noise Control for Oahu”.  It shall be the contractor’s responsibility to minimize noise by 
properly maintaining noise mufflers and other noise-attenuating equipment, and to 
maintain noise levels within regulated limits.  If noise levels from construction activities 
are expected to exceed the allowable limits set forth in Chapter 46, a noise permit may 
be required.   
 
Air Quality:  The proposed project will have short-term construction-related impacts on 
air quality, including the generation of dust and emissions from construction vehicles, 
equipment and commuting construction workers.  During construction, activities such as 
grading and excavation at the project site will generate dust while vehicles and 
equipment will produce exhaust emissions.  Dust control measures stipulated by 
Department of Health Administrative Rules, Title 11, Chapter 60, “Air Pollution Control” 
regulations will be employed, as appropriate.   
 
Traffic:  During construction, traffic along the respective corridors may be impacted for 
the period of the construction activity.  The increased traffic from construction-related 
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vehicles should be insignificant during off-peak traffic periods, but may cause 
inconveniences to residents, businesses and motorists in the vicinity.   

6.5.2 Long-Term Effects  
Unavoidable long-term impacts resulting from development of the proposed wastewater 
facility improvements include those on air quality, noise, aesthetics, and energy 
consumption.   
 
Air Quality:  In the long-term, the primary air quality concern will be from vehicular 
emissions associated with motor vehicle traffic occurring at the project site.  Carbon 
monoxide emissions are usually the primary issue, and public areas near traffic-
congested intersections are the main concern, however, considering the small project-
related traffic volumes that are expected, traffic from the proposed project should have 
no measurable long-term impacts on air pollution levels in the project area. 
 
Odorous gases, when released by composting operations, mix with the surrounding air 
and can be carried by wind to surrounding areas.  The results of the odor investigation 
depicted in Figures 3-4 and 3-5 for two threshold values of 1.0 D/T and 4.0 D/T, 
respectively.  Both figures show that odors would be very infrequent in the Schofield 
Barracks, the nearest residential area to the project site.  Odors may reach the 
threshold of detection, but less than 1% of the time, and would not reach the threshold 
of annoyance even 0.1% of the time in Schofield Barracks. 
 
While the process of composting organic matter, including dewatered sewage sludge, 
does create odorous gases, the enclosure of the operation within the receiving building, 
controlled with a biofilter, and the main composting area, controlled by GORE™ cover 
system technology, will substantially block, and control these odorous gases. 
 
The results of the air quality modeling analysis indicate that any off-site odors would be 
very infrequent, less than 0.5% occurrence and unlikely to cause or contribute to any 
odor complaints in the surrounding community, including Schofield Barracks. 
 
Refer to Section 3.6 for further discussion. 
 
Noise:  In the long term, ambient noise levels in the immediate vicinity of the project site 
may marginally increase due to composting operations and the amount of trucks 
entering and exiting the site.  The green and food wastes are loaded into a grinder that 
shreds the waste into mulch.  The grinder will be located in the enclosed receiving 
building to minimize noise impacts.  The dewatered sewage sludge will be loaded with 
green waste into a mixer that is located within the enclosed receiving building.  Noise 
impacts due to operations will comply with DOH noise standards. 
 
Potential noise impacts resulting from the noise of diesel engine driven grinder 
operations or other activities at the proposed project site are not expected to exceed 55 
DNL at the nearest military housing area at Schofield Barracks.   
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The State of Hawaii Department of Health (DOH) regulates the noise levels from fixed 
machinery by imposing maximum allowable sound levels at the property boundaries for 
various zoning categories.  Because of the Agricultural Zoning of the project site, the 
allowable noise level from fixed machinery on the project site is 70 dBA during the 
daytime and nighttime periods.  The noise levels of portable or movable equipment 
(such as trucks, front end loaders, bulldozers, etc.) are not subject to the 70 dBA limit 
under DOH noise regulations. 
 
Refer to Section 3.7 for further discussion. 
 
Traffic:  Almost all of the trips generated by the facility during the peak periods are 
expected to be trucks or other heavy vehicles either delivering to or picking up material 
from the facility.  Traffic operations with project conditions are expected to remain 
similar to existing project conditions during both peak periods.  No long-term impacts 
are anticipated. 
 
Refer to Section 3.10 for further discussion. 
 
Aesthetics:  The receiving building is the tallest structure proposed and will stand 3638 
feet high at the centerline of building and approximately 33 feet high at the side walls.  
The visual impact of the proposed building will be reduced as the project site will have a 
six-foot tall berm along its perimeter.  In addition, if the natural vegetation (tall grasses) 
along Wilikina Drive is allowed to grow back to 6-feet it will screen motorists views of the 
receiving building.  Therefore, no significant impact on visual resources is anticipated as 
a result of the proposed project. 
 
Refer to Section 3.12 for further discussion. 

6.6 Summary of Unresolved Issues 
There are no unresolved issued at the time of the preparation of this EIS. 
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7.0 LIST OF PERMIT APPROVALS 

The following is a list of permits, approvals and reviews, which may be required, but not 
limited to, prior to construction of the project: 
 
State of Hawaii 
 
Department of Health: 

 National Pollutant Discharge Elimination System (NPDES) for Storm Water 
Associated with Construction Activity 

 Solid Waste Management Permit 
 Temporary Non-Covered Source Permit 
 Air Pollution Control Permit 

 
Department of Land and Natural Resources: 

 Well Construction Permit 
 
Department of Transportation: 

 Permit for Transportation of Oversized and Overweight Equipment Loads 
 
City & County of Honolulu 
 

 Special Use Permit, Less than 15 Acres 
 Conditional Use Permit (Major) 
 Building Permit 
 Grading, Grubbing and Stockpiling Permit 
 Zoning Variance (Height) 
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8.0 CONSULTATION 

8.1 Pre-Assessment Consultation 
The following agencies and organizations were contacted during the pre-assessment 
consultation period.  Of those who formally replied, some had no comments while 
others provided substantive comments as indicated by the  and , respectively.  All 
written comments are reproduced herein (Appendix K). 
 
Federal 
U.S. Fish & Wildlife Service 
Department of the Army, Schofield Barracks   
 
State 
Department of Agriculture 
Department of Accounting & General Services   
Department of Business, Economic Development & Tourism (DBEDT) 
DBEDT, Office of Planning 
DBEDT, Energy Division 
Department of Health (DOH), Clean Water Branch   
DOH, Clean Air Branch   
Department of Land & Natural Resources (DLNR) 
 Engineering Division   

Division of Forestry and Wildlife  
DLNR, State Historic Preservation Division   
Office of Hawaiian Affairs  
Department of Transportation  
Department of Hawaiian Home Lands 
 
City & County of Honolulu 
Board of Water Supply   
Department of Planning & Permitting    
Department of Transportation Services   
North Shore Neighborhood Board 
Wahiawa – Whitmore Village Neighborhood Board 
 
Elected Officials 
Representative Marcus Oshiro, District 39 
Representative Gil Riviere, District 46 
Senator Donavon Dela Cruz, District 22 
Councilmember Ernie Martin, District 2 
 
Other 
Castle & Cooke 
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8.2 Environmental Impact Statement Preparation Notice Consultation 
The following agencies and organizations were consulted during the Environmental 
Impact Statement Preparation Notice (EISPN).  Consultation was conducted to solicit 
comments from the public regarding their concerns and agency requirements.  Notice of 
availability of the EISPN was published in the March 8, 2011 issue of The 
Environmental Notice.  The public comment period on the EIS Preparation Notice ran 
from March 9, 2011 to April 6, 2011.  Of those who formally replied, some had no 
comments while others provided substantive comments as indicated by the  and , 
respectively.  Copies of all written comments received along with response letters are 
reproduced herein as Appendix L. 
 
Federal 
U.S. Army Corps of Engineers 
U.S. Fish & Wildlife Service 
Schofield Barracks 
 
State 
Department of Accounting and General Services (DAGS)   
Department of Agriculture 
Department of Business, Economic Development & Tourism (DBEDT) 
DBEDT, Office of Planning 
DBEDT, Energy Division 
Department of Health (DOH) 
DOH, Office of Environmental Quality Control   
DOH, Solid and Hazardous Waste Division   
Department of Land & Natural Resources (DLNR)  

DLNR, Engineering Division   
DLNR, Division of Forestry and Wildlife   

DLNR, State Historic Preservation Division 
Office of Hawaiian Affairs   
Department of Transportation   
Department of Hawaiian Home Lands   
 
City & County of Honolulu 
Board of Water Supply   
Department of Facility Maintenance   
Department of Parks and Recreation 
Department of Planning and Permitting 
Department of Transportation Services   
North Shore Neighborhood Board 
Wahiawa – Whitmore Village Neighborhood Board 
 
Elected Officials 
Representative Marcus Oshiro, District 39   
Representative Gil Riviere, District 46 
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Senator Donavon Dela Cruz, District 22 
Councilmember Ernie Martin, District 2 
 
Other 
Castle & Cooke 

8.3 Draft EIS Consultation 
Pursuant to Chapter 343, HRS and Title 11, Chapter 200, HAR consultation will be 
conducted during the Draft EIS comment period to solicit comments from public 
agencies, elected officials, and community organizations regarding their concerns and 
agency requirements.  The following agencies and organizations were consulted during 
the Draft EIS consultation process.  Consultation was conducted to solicit comments 
from the public regarding their concerns and agency requirements.  Notice of availability 
of the Draft EIS was published in June 23, 2011 issue of The Environmental Notice.  
The public comment period ended on August 6, 2011.  Of those who formally replied, 
some had no comments while others provided substantive comments as indicated by 
the  and , respectively.  Copies of all written comments received along with their 
respective responses arewill be reproduced and included in the forthcoming Final 
EISherein as Appendix M. 
 
Federal 
U.S. Army Corps of Engineers 
U.S. Fish & Wildlife Service 
Department of the Army, Schofield Barracks 
 
State 
Department of Accounting and General Services (DAGS)   
Department of Agriculture 
Department of Business, Economic Development & Tourism (DBEDT) 
DBEDT, Office of Planning 
DBEDT, Energy Division 
Department of Defense   
Department of Education   
Department of Health (DOH) 

Clean Water Branch   
Department of Housing Finance and Development Corporation 
Department of Human Services   
Department of Land & Natural Resources (DLNR) 

Engineering Division   
Division of State Parks   
Commission on Water Resource Management   

DLNR, State Historic Preservation Division 
Department of Labor and Industrial Relations   
Office of Hawaiian Affairs 
Department of Transportation   
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Department of Hawaiian Home Lands   
UH Environmental Center 
 
 
City & County of Honolulu 
Board of Water Supply   
Department of Design and Construction   
Department of Environmental Services 
Department of Facility Maintenance   
Department of Planning and Permitting 
Department of Transportation Services   
 
North Shore Neighborhood Board 
Wahiawa – Whitmore Village Neighborhood Board 
 
Elected Officials 
Representative Marcus Oshiro, District 39   
Representative Gil Riviere, District 46 
Senator Donavon Dela Cruz, District 22 
Councilmember Ernie Martin, District 2 
 
Other 
Castle & Cooke 
Dole Food Company Inc. 
Honolulu Star-Advertiser 
Wahiawa Rainbow Seniors 
Wahiawa Community & Business Association 
 
Legislative Reference Bureau 
Hawaii State Library 
Wahiawa Library 
Waialua Library 
University of Hawaii, Hamilton Library 
 

8.3.1 Meetings and/or Presentations with Elected Officials, Agencies and 
Stakeholders 

 
Presentations were given to the following: 
 
 Wahiawa – Whitmore Village on March 21, 2011 May 16, 2011, and June 6, 2011, 

and June 20, 2011 
 North Shore Neighborhood Board on March 22, 2011. and May 24, 2011, and June 

28, 2011  
 Wahiawa Community and Business Association on May 9, 2011 (see Appendix MN) 
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 Wahiawa Rainbow Seniors on August 8, 2011 
 
HER met with the following agencies and/or individuals: 
 
 U.S. Army Garrison (Schofield Barracks) on May 26, 2011 
 Senator Donovan DelaCruz on March 21, 2011 
 Representative Gil Riviere on March 23, 2011 
 Representative Marcus Oshiro on March 18, 2011 and September 2, 2011 
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Appendix A

Documentation for the Approval of GORETM Cover Systems
As Enclosed Composting Systems,

GORETM Cover
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Appendix B

Well Construction Permit
Commission on Water Resource Management,

Department of Land & Natural Resources
Letter dated  November 4, 2010











Appendix C

Biological Survey for the In-Vessel Composting Site,
Rana Biological Consulting, Inc. and AECOS Consultants

February 2011
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Appendix D

Air Quality Impact Assessment,
B.D. Neal & Associates

March 9, 2011



                    

                                B.D. NEAL & ASSOCIATES 

                                                Applied Meteorology • Air Quality • Computer Science 

              P.O. BOX 1808 • KAILUA-KONA, HAWAII 96745 • TELPHONE (808) 329-1627 • FAX (808) 325-6739 

                                                                        EMAIL: bdneal@bdneal.com 

 
 
         March 9, 2011 

 

Ms. Tracy Fukuda 
Wilson Okamoto Corporation 
1907 South Beretania Street, Suite 400 
Honolulu, HI  96826 
 
Subject: Waialua In-Vessel Composting Facility Project 
          Air Quality Impact Assessment 

 

 

Dear Ms. Fukuda: 

 

 

In response to your request, we have examined the potential air 

quality impacts related to the proposed In-Vessel Composting 

Facility Project located at Waialua, Oahu.  The results of this 

examination along with background information related to this 

issue and recommended mitigation measures are summarized below. 

 

 

Project Description 

 

Hawaiian Earth Recycling, LLC (HER) is proposing to develop an 

in-vessel composting facility at a location adjacent to Wilikina 

Drive in Waialua on the island of Oahu.  The proposed facility 

will be designed to process up to 150,000 tons per year of green 

and food waste as well as dewatered sludge from the City and 

County of Honolulu’s Honouliuli and Kailua Regional Wastewater 

Treatment Facilities.  The proposed facility will include a truck 

weighing scale, enclosed receiving building, open composting area, 

storm water retention pond, leachate storage tank, open product 

storage area and crop production and demonstration field.  Access 

to the proposed facility will be provided via a new driveway off 

Wilikina Drive.  It is expected that the proposed project would be 

completed during the year 2012 and operational in the year 2013. 

 

 

Ambient Air Quality Standards 

 

Both federal and state standards have been established to maintain 

ambient air quality.  At the present time, seven parameters are 

regulated including: particulate matter, sulfur dioxide, hydrogen  
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sulfide, nitrogen dioxide, carbon monoxide, ozone and lead.  The 

federal and state standards pertain to most of the same 

parameters, although at present, for several of the parameters 

regulated, the federal standards are more stringent than the 

Hawaii standards. 

 

  

Regional and Local Climatology 

 

Regional and local climate together with the amount and type of 

human activity generally dictate the air quality of a given 

location.  Winds in the project area are predominantly trade 

winds which are probably deviated somewhat from the northeast 

toward the north or northwest by the local terrain.  During 

winter, occasional storms may generate strong winds from the 

south (kona winds) for brief periods.  When the trade winds or 

kona winds are weak or absent, local landbreeze-seabreeze 

circulations or mountain drainage winds may develop.  Although 

published wind data for this area of Oahu is limited, wind speeds 

are likely often lower compared to coastal locations more 

directly exposed to the trade winds, but the trade winds can 

still be expected to provide relatively good ventilation much of 

the time.  Temperatures in the Waialua area are generally very 

moderate with average daily temperatures ranging from about 65°F 

to 81°F.  Extreme temperatures range from about 47°F to about 

99°F.  Rainfall is relatively low to moderate with an average of 

about 28 inches per year. 

 

 

Existing Air Quality Conditions 

 

Air quality in the vicinity of the project presently is mostly 

affected by emissions from vehicular sources which emit carbon 

monoxide, nitrogen oxides, hydrocarbons and other air pollutants.  

Air quality data from the nearest monitoring stations operated by 

the Hawaii Department of Health suggest that all state and 

national air quality standards are currently being met in the 

downtown Honolulu area. 

 
 

Air Quality Impacts of Project 

 

Short-term direct and indirect impacts on air quality could 

potentially occur during project construction.  For a project of 

this nature, there are two potential types of air pollution 

emissions that could directly result in short-term air quality 

impacts during project construction: (1) fugitive dust from soil 
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excavation, aggregate processing and vehicle movement; and (2) 

exhaust emissions from on-site construction equipment.  

Indirectly, there also could be short-term air quality impacts 

from the disruption of traffic on nearby roadways, from slow-

moving construction equipment traveling to and from the project 

site, and from a temporary increase in local traffic caused by 

commuting construction workers. 

 

 

Fugitive dust emissions from construction activities are 

difficult to estimate accurately because of their elusive nature 

of emission and because the potential for dust generation varies 

greatly depending upon the type of soil at the construction site, 

the amount and type of dirt-disturbing activity taking place, the 

moisture content of exposed soil in work areas, and the wind 

speed.  The U.S. EPA has provided a rough estimate for 

uncontrolled fugitive dust emissions from construction activity 

of 1.2 tons per acre per month under conditions of "medium" 

activity, moderate soil silt content (30%), and precipita-

tion/evaporation (P/E) index of 50.  Uncontrolled fugitive dust 

emissions from project construction would likely be somewhere 

near this level.  In any case, State of Hawaii Air Pollution 

Control Regulations prohibit visible emissions of fugitive dust 

from construction activities at the project property line.  Thus, 

an effective dust control plan for the project construction phase 

should be prepared. 

 

 

Adequate fugitive dust control can usually be accomplished by the 

establishment of a frequent watering program to keep bare-dirt 

surfaces in active construction areas from becoming significant 

sources of dust.  On days without rainfall, construction areas 

should be watered at least twice during the workday to help keep 

dust to a minimum.  Control regulations further stipulate that 

open-bodied trucks be covered at all times when in motion if they 

are transporting materials likely to give rise to airborne dust.  

Haul trucks tracking dirt onto paved streets from unpaved areas 

are oftentimes a significant source of dust in construction 

areas.  Some means to alleviate this problem, such as tire 

washing or road cleaning, may be appropriate.  Dust monitoring 

could be considered as a means to quantitatively evaluate the 

effectiveness of dust control measures. 

 

 

On-site mobile and stationary construction equipment also will 

emit air pollutants from engine exhausts.  The largest of this 

equipment is usually diesel-powered.  Nitrogen oxides emissions 

from diesel engines can be relatively high compared to gasoline- 
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powered equipment, but the annual standard for nitrogen dioxide 

is not likely to be violated by short-term construction equipment 

emissions.  Also, the new short-term (1-hour) standard for 

nitrogen dioxide is based on a three-year average; thus it is 

unlikely that relatively short-term construction emissions 

occurring over a period of a few months would exceed the 

standard.  Carbon monoxide emissions from diesel engines, on the 

other hand, are low and should be relatively insignificant 

compared to vehicular emissions on nearby roadways.  Indirectly, 

slow-moving construction vehicles on roadways leading to and from 

the project site could obstruct the normal flow of traffic to 

such an extent that overall vehicular emissions increase.  This 

impact can be mitigated by moving heavy construction equipment 

during periods of low traffic volume.  Likewise, the schedules of 

commuting construction workers can be adjusted to avoid peak 

hours in the project vicinity. 

 

 

After the period of construction, long-term impacts on air 

quality from motor vehicle exhausts can potentially occur at or 

near any project that attracts large volumes of motor vehicle 

traffic.  Carbon monoxide emissions are usually the primary 

issue, and public areas near traffic-congested intersections are 

the main concern.  The proposed facility will be accessed from a 

new driveway off Wilikina Drive.  The project traffic study 

examined two existing nearby roadway intersections along Wilikina 

Drive that may be affected by project traffic.  These included 

Wilikina Drive at Kaukonahua Road and Wilikina Drive at Kamananui 

Road.  The traffic study indicates that the existing traffic 

level-of-service at these intersections is reasonably good, and 

that with or without the project in the year 2013, the level-of-

service conditions would remain unchanged.  The project traffic 

study also indicates that with the project, peak-hour traffic 

volumes at these intersections would likely increase by about 3 

percent or less. 

  

 

Based on extensive experience in assessing traffic-related air 

quality impacts, traffic volume increases of less than about 5 

percent or less than about 100 vehicles per hour and traffic 

approach volumes of less than about 1,000 vehicles per hour do 

not cause any significant impacts on air quality if adequate 

traffic level-of-service is provided.  The project traffic study 

indicates that existing and future (2013) traffic conditions in 

the project area with or without the project generally meet these 

criteria.  Considering the small project-related traffic volumes 

that are expected, traffic from the proposed project should have 

no measurable long-term impacts on air pollution levels in the  
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m

od
el

ed
 fa

ci
lit

ie
s 

lo
ca

te
d 

in
 a

 w
id

e 
va

rie
ty

 o
f m

et
eo

ro
lo

gi
ca

l 
an

d 
to

po
gr

ap
hi

c 
se

tti
ng

s 
in

cl
ud

in
g 

th
e 

A
rc

tic
 O

ce
an

, i
n 

tro
pi

ca
l s

et
tin

gs
, i

n 
de

se
rt 

se
tti

ng
s,

 in
 

m
ou

nt
ai

no
us

 s
et

tin
gs

 a
nd

 m
an

y 
ot

he
rs

.  
 

In
 1

98
5 

I b
eg

an
 u

si
ng

 m
y 

ex
pe

rie
nc

e 
in

 a
ir 

qu
al

ity
 to

 in
ve

st
ig

at
e 

od
or

 is
su

es
.  

D
ur

in
g 

th
e 

la
st

 2
5 

ye
ar

s 
I 

ha
ve

 c
on

du
ct

ed
 d

oz
en

s 
of

 o
do

r i
nv

es
tig

at
io

ns
 fo

r f
ac

ilit
ie

s 
su

ch
 a

s 
w

as
te

w
at

er
 tr

ea
tm

en
t p

la
nt

s,
 la

nd
fil

ls
, 

tra
ns

fe
r s

ta
tio

ns
, c

om
po

st
in

g 
op

er
at

io
ns

, l
iv

es
to

ck
 fa

ci
lit

ie
s,

 a
sp

ha
lt 

pl
an

ts
, w

oo
d 

pr
od

uc
ts

 fa
ci

lit
ie

s,
 fo

od
 

pr
od

uc
t f

ac
ili

tie
s 

an
d 

ot
he

rs
.  

In
 m

an
y 

of
 th

es
e 

pr
oj

ec
ts

, c
om

pu
te

r m
od

el
s 

w
er

e 
us

ed
 to

 e
st

im
at

e 
od

or
 

im
pa

ct
s.

  A
ls

o,
 m

an
y 

of
 th

es
e 

pr
oj

ec
ts

 in
vo

lv
ed

 o
do

r m
ea

su
re

m
en

t a
nd

 s
am

pl
in

g 
pr

og
ra

m
s.

  I
 h

av
e 

us
ed

 
in

st
ru

m
en

ts
 th

at
 m

ea
su

re
 h

yd
ro

ge
n 

su
lfi

de
 a

s 
pa

rt 
of

 o
do

r c
ha

ra
ct

er
iz

at
io

n 
pr

og
ra

m
s 

an
d 

m
ea

su
re

d 
am

m
on

ia
 c

on
ce

nt
ra

tio
ns

 in
 th

e 
at

m
os

ph
er

e.
  I

 h
av

e 
us

ed
 a

n 
ol

fa
ct

om
et

er
 to

 q
ua

nt
ify

 o
do

r m
ea

su
re

m
en

ts
, 

co
nd

uc
te

d 
hu

nd
re

ds
 o

f f
ie

ld
 o

do
r o

bs
er

va
tio

ns
, a

nd
 d

es
ig

ne
d 

od
or

 s
am

pl
in

g 
pr

og
ra

m
s.

  I
n 

ad
di

tio
n 

to
 

tra
in

in
g 

fie
ld

 o
do

r o
bs

er
ve

rs
, I

 h
av

e 
m

an
ag

ed
 a

nd
 a

na
ly

ze
d 

m
ea

su
re

d 
od

or
 d

at
a.

  I
 h

av
e 

be
en

 q
ua

lif
ie

d 
as

 a
n 

ex
pe

rt 
on

 n
um

er
ou

s 
oc

ca
si

on
s 

an
d 

gi
ve

n 
ex

pe
rt 

te
st

im
on

y 
in

 fe
de

ra
l a

nd
 s

ta
te

 c
ou

rts
 o

n 
bo

th
 a

ir 
qu

al
ity

 a
nd

 o
do

r. 
 I 

ha
ve

 o
ffe

re
d 

ex
pe

rt 
op

in
io

ns
 o

n 
to

pi
cs

 re
la

te
d 

to
 o

do
r m

ea
su

re
m

en
t, 

od
or

 m
od

el
in

g,
 

od
or

 th
re

sh
ol

d 
de

te
rm

in
at

io
n 

an
d 

ot
he

r t
op

ic
s 

re
la

te
d 

to
 o

do
r c

ha
ra

ct
er

iz
at

io
n.

   

1.
2 

C
en

tr
al

 Is
su

es
  

Th
e 

P
ro

po
se

d 
H

aw
ai

ia
n 

Ea
rth

 R
ec

yc
lin

g,
 L

LC
 fa

ci
lit

y 
w

ill
 re

ce
iv

e 
or

ga
ni

c 
w

as
te

 m
at

er
ia

l, 
gr

ee
n 

w
as

te
, 

fo
od

 w
as

te
 a

nd
 d

ew
at

er
ed

 s
ew

ag
e 

so
lid

s 
(b

io
so

lid
s)

.  
A

lth
ou

gh
 th

es
e 

m
at

er
ia

ls
 w

ill
 n

at
ur

al
ly

 d
eg

ra
de
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th
ro

ug
h 

m
ic

ro
bi

al
 a

ct
iv

ity
, b

y 
pr

oc
es

si
ng

 th
e 

w
as

te
 a

nd
 p

la
ci

ng
 it

 in
 c

on
tro

lle
d 

ae
ro

bi
c 

en
vi

ro
nm

en
ts

, t
he

 
co

m
po

st
in

g 
op

er
at

io
n 

ac
ce

le
ra

te
s 

th
e 

na
tu

ra
l b

io
lo

gi
ca

l d
eg

ra
da

tio
n 

pr
oc

es
s 

an
d 

pr
od

uc
es

 a
n 

or
ga

ni
ca

lly
-r

ic
h 

so
il-

lik
e 

pr
od

uc
t, 

w
hi

ch
 is

 s
ol

d 
an

d 
pu

t t
o 

pr
od

uc
tiv

e 
us

es
 in

 h
or

tic
ul

tu
re

 a
nd

 a
gr

ic
ul

tu
re

.  
 

A
ny

 m
ic

ro
bi

al
 d

eg
ra

da
tio

n 
pr

oc
es

s 
pr

od
uc

es
 o

ff-
ga

se
s.

  F
or

 th
e 

pr
op

os
ed

 fa
ci

lit
y,

 th
e 

pr
im

ar
y 

ga
se

s 
gi

ve
n 

of
f a

re
 c

ar
bo

n 
di

ox
id

e 
an

d 
w

at
er

 v
ap

or
, b

ut
 th

er
e 

ar
e 

sm
al

l q
ua

nt
iti

es
 o

f o
th

er
 g

as
es

, i
nc

lu
di

ng
 

so
m

e 
th

at
 h

av
e 

di
st

in
ct

 o
do

rs
.  

S
om

e 
of

 th
e 

no
ta

bl
e 

ga
se

s 
pr

od
uc

ed
 b

y 
gr

ee
n-

w
as

te
 c

om
po

st
in

g 
in

cl
ud

e 
th

e 
fa

m
ily

 o
f c

om
po

un
ds

 k
no

w
n 

as
 “t

er
pe

ne
s”

 th
at

 h
av

e 
a 

w
oo

dy
 c

ha
ra

ct
er

.  
 

O
do

ro
us

 g
as

es
, w

he
n 

re
le

as
ed

 b
y 

co
m

po
st

in
g 

op
er

at
io

ns
, m

ix
 w

ith
 th

e 
su

rr
ou

nd
in

g 
ai

r a
nd

 c
an

 b
e 

ca
rr

ie
d 

by
 th

e 
w

in
d 

to
 s

ur
ro

un
di

ng
 a

re
as

.  
A

ny
 o

do
ro

us
 g

as
, w

he
n 

m
ix

ed
 w

ith
 o

do
r-

fre
e 

ai
r h

as
 a

 
co

nc
en

tra
tio

n 
ca

lle
d 

th
e 

th
re

sh
ol

d 
of

 d
et

ec
tio

n 
w

he
re

 th
e 

co
nc

en
tra

tio
ns

 o
f t

he
 o

do
ro

us
 g

as
 a

re
 ju

st
 h

ig
h 

en
ou

gh
 in

 th
e 

m
ix

tu
re

 to
 b

e 
de

te
ct

ab
le

 b
y 

50
%

 o
f t

he
 h

um
an

 p
op

ul
at

io
n.

  I
f c

on
ce

nt
ra

tio
ns

 a
re

 a
bo

ve
 th

is
 

th
re

sh
ol

d 
at

 th
e 

in
iti

al
 p

oi
nt

 o
f r

el
ea

se
, t

he
n 

an
 o

do
r h

as
 b

ee
n 

cr
ea

te
d 

in
 th

at
 b

od
y 

of
 a

ir.
  A

s 
th

e 
m

ix
tu

re
 

of
 o

do
ro

us
 g

as
es

 a
nd

 a
ir 

is
 c

ar
rie

d 
do

w
nw

in
d 

it 
co

nt
in

ue
s 

to
 m

ix
 w

ith
 s

ur
ro

un
di

ng
 a

ir 
an

d 
th

e 
co

nc
en

tra
tio

n 
of

 th
es

e 
od

or
ou

s 
co

m
po

un
ds

 d
ec

re
as

es
.  

In
 a

dd
iti

on
, t

he
 o

do
ro

us
 c

om
po

un
ds

 m
ay

 
ch

em
ic

al
ly

 re
ac

t o
r d

ep
os

it 
ou

t o
n 

va
rio

us
 s

ur
fa

ce
s 

as
 th

ey
 tr

av
el

 d
ow

nw
in

d,
 fu

rth
er

 re
du

ci
ng

 th
e 

od
or

ou
s 

co
m

po
un

d 
co

nc
en

tra
tio

n.
E

ve
nt

ua
lly

, t
he

 le
ve

l o
f o

do
ro

us
 c

om
po

un
ds

 in
 th

e 
ai

r w
ill 

dr
op

 b
el

ow
 th

e 
de

te
ct

io
n 

th
re

sh
ol

d 
an

d 
th

e 
od

or
 c

an
 n

o 
lo

ng
er

 b
e 

pe
rc

ei
ve

d.
  I

de
al

ly
, t

hi
s 

w
ou

ld
 o

cc
ur

 b
ef

or
e 

th
e 

ai
r 

m
as

s 
re

ac
he

s 
an

y 
co

m
m

un
ity

 m
em

be
rs

, b
ut

 th
at

 is
 n

ot
 a

lw
ay

s 
th

e 
ca

se
. 

Fi
gu

re
 1

-1
 s

ho
w

s 
th

e 
ge

ne
ra

l l
oc

at
io

n 
of

 th
e 

pr
op

os
ed

 H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
 fa

ci
lit

y.
  F

ig
ur

e 
1-

2 
sh

ow
s 

a 
cl

os
er

 v
ie

w
 th

at
 g

iv
es

 th
e 

sp
ec

ifi
c 

lo
ca

tio
n 

of
 th

e 
pr

op
os

ed
 fa

ci
lit

y 
al

on
g 

w
ith

 th
e 

ne
ig

hb
or

in
g 

A
rm

y 
fa

ci
lit

y,
 th

e 
S

ch
of

ie
ld

 B
ar

ra
ck

s.
  T

he
 p

ur
po

se
 o

f t
he

 c
ur

re
nt

 in
ve

st
ig

at
io

n 
is

 to
 d

et
er

m
in

e 
th

e 
na

tu
re

 
an

d 
de

gr
ee

 o
f a

ny
 o

do
r i

m
pa

ct
s 

fro
m

 th
e 

co
m

po
st

in
g 

fa
ci

lit
y 

on
 th

e 
S

ch
of

ie
ld

 B
ar

ra
ck

s 
an

d 
su

rr
ou

nd
in

g 
ag

ric
ul

tu
ra

l a
re

as
. 
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G
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at
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Fi
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1.
3 

M
et

ho
do

lo
gy

 
Th

e 
fu

nd
am

en
ta

l m
et

ho
d 

us
ed

 in
 th

e 
cu

rr
en

t o
do

r a
na

ly
si

s 
is

 a
 c

om
pu

te
r p

ro
gr

am
, c

al
le

d 
an

 a
ir 

qu
al

ity
 

m
od

el
.  

A
ir 

qu
al

ity
 m

od
el

s 
ha

ve
 b

ee
n 

in
 w

id
e 

us
e 

fo
r o

do
r a

nd
 o

th
er

 ty
pe

s 
of

 a
ir 

qu
al

ity
 in

ve
st

ig
at

io
ns

 fo
r 

40
 y

ea
rs

 o
r m

or
e.

  T
he

 u
til

ity
 o

f a
ir 

qu
al

ity
 m

od
el

s 
in

 s
uc

h 
in

ve
st

ig
at

io
ns

 s
te

m
s 

fro
m

 th
ei

r a
bi

lit
y 

to
 

ex
am

in
e 

si
tu

at
io

ns
 w

hi
ch

 d
o 

no
t y

et
 e

xi
st

.  
In

 a
n 

id
ea

l w
or

ld
 th

er
e 

w
ou

ld
 b

e 
an

 e
xa

ct
ly

 id
en

tic
al

 fa
ci

lit
y 

in
 

an
 id

en
tic

al
 s

et
tin

g 
el

se
w

he
re

 in
 th

e 
w

or
ld

, a
nd

 a
n 

od
or

 in
ve

st
ig

at
io

n 
co

ul
d 

be
 b

as
ed

 o
n 

da
ta

 c
ol

le
ct

io
n 

in
 

th
e 

vi
ci

ni
ty

 o
f t

ha
t f

ac
ilit

y.
  U

nf
or

tu
na

te
ly

, t
he

re
 a

re
 to

o 
m

an
y 

fa
ct

or
s 

th
at

 v
ar

y 
to

 a
llo

w
 a

n 
od

or
 

in
ve

st
ig

at
io

n 
to

 b
e 

ba
se

d 
so

le
ly

 o
n 

an
 e

xi
st

in
g 

fa
ci

lit
y.

  W
hi

le
 th

er
e 

ar
e 

ot
he

r c
om

po
st

in
g 

fa
ci

lit
ie

s 
an

d 
w

e 
do

 u
se

 w
ha

t h
as

 b
ee

n 
le

ar
ne

d 
fro

m
 th

em
 in

 a
n 

od
or

 m
od

el
in

g 
st

ud
y,

 th
e 

fa
ci

lit
ie

s 
di

ffe
r i

n 
te

rm
s 

of
 th

ei
r 

de
si

gn
, s

iz
e,

 o
rie

nt
at

io
n 

an
d 

w
as

te
 s

tre
am

.  
A

ls
o,

 th
e 

en
vi

ro
nm

en
ta

l s
et

tin
g 

is
 v

er
y 

di
ffe

re
nt

 fr
om

 o
ne

 
fa

ci
lit

y 
to

 th
e 

ne
xt

.  
Fa

ct
or

s 
su

ch
 a

s 
w

in
d 

sp
ee

ds
 a

nd
 d

ire
ct

io
ns

 a
re

 u
ni

qu
e 

to
 e

ac
h 

se
tti

ng
. 

A
s 

a 
re

su
lt 

co
m

pl
ex

 c
om

pu
te

r p
ro

gr
am

s,
 c

al
le

d 
ai

r q
ua

lit
y 

m
od

el
s,

 h
av

e 
be

en
 d

ev
el

op
ed

 th
at

 a
llo

w
 a

 
pi

ct
ur

e 
to

 b
e 

pa
in

te
d 

of
 th

e 
fu

tu
re

 a
ir 

qu
al

ity
 c

on
di

tio
ns

 th
at

 w
ill 

ex
is

t i
f a

 p
ro

po
se

d 
fa

ci
lit

y 
is

 e
st

ab
lis

he
d.

  
Th

es
e 

pr
og

ra
m

s 
re

ly
 o

n 
in

pu
t i

nf
or

m
at

io
n 

of
 th

re
e 

ty
pe

s 
in

 c
on

du
ct

in
g 

th
e 

an
al

ys
is

: 

1.
 

S
ou

rc
e 

da
ta

 –
 in

fo
rm

at
io

n 
ab

ou
t t

he
 lo

ca
tio

ns
, c

on
fig

ur
at

io
ns

, a
nd

 e
m

is
si

on
 re

le
as

e 
ra

te
s 

of
 th

e 
pr

op
os

ed
 fa

ci
lit

y.
 

2.
 

M
et

eo
ro

lo
gi

ca
l d

at
a 

– 
in

fo
rm

at
io

n 
on

 th
e 

w
in

d 
sp

ee
ds

, w
in

d 
di

re
ct

io
ns

, t
em

pe
ra

tu
re

s,
 

at
m

os
ph

er
ic

 m
ix

in
g 

co
nd

iti
on

s 
an

d 
ot

he
r m

et
eo

ro
lo

gi
ca

l p
ar

am
et

er
s 

th
at

 a
re

 p
re

se
nt

 in
 th

e 
pr

op
os

ed
 lo

ca
tio

n.
 

3.
 

R
ec

ep
to

r d
at

a 
– 

re
ce

pt
or

s 
ar

e 
th

e 
lo

ca
tio

ns
 a

t w
hi

ch
 c

on
ce

nt
ra

tio
ns

 a
re

 to
 b

e 
ca

lc
ul

at
ed

 a
nd

 
co

or
di

na
te

 lo
ca

tio
ns

 a
s 

w
el

l a
s 

te
rr

ai
n 

el
ev

at
io

ns
 a

re
 n

ee
de

d.
 

Th
e 

in
fo

rm
at

io
n 

us
ed

 in
 e

ac
h 

of
 th

es
e 

ca
te

go
rie

s 
is

 d
es

cr
ib

ed
 b

rie
fly

 b
el

ow
, f

ol
lo

w
ed

 b
y 

th
e 

re
su

lts
 o

f t
he

 
ai

r q
ua

lit
y 

m
od

el
in

g 
in

ve
st

ig
at

io
n.

Fi
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ev
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, s
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 I 
w
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ng
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ca
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on
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s,

 I 
w
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t a
 

br
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f i
nt

ro
du

ct
io

n 
on

 o
do
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on
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pt

s 
to

 e
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bl
e 

th
e 

re
ad

er
 to

 u
nd
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d 
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e 

m
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el
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g 
an

al
ys

is
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nd
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su
lts

 
th
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 fo
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w
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7

S
E

C
TI

O
N

 2
 

 

O
D

O
R

 C
O

N
C

EP
TS

 

O
do

r i
s 

a 
co

m
m

on
ly

 e
xp

er
ie

nc
ed

 h
um

an
 s

en
sa

tio
n.

  W
e 

al
l u

nd
er

st
an

d 
th

at
 o

do
r i

s 
a 

hu
m

an
 p

er
ce

pt
io

n 
th

at
 re

su
lts

 fr
om

 c
er

ta
in

 c
he

m
ic

al
s 

in
 th

e 
ai

r w
e 

br
ea

th
e.

  T
he

se
 c

he
m

ic
al

s 
ca

us
e 

ne
rv

e 
en

di
ng

s 
in

 th
e 

no
se

 a
nd

 m
ou

th
 a

re
a 

to
 s

en
d 

si
gn

al
s 

to
 th

e 
br

ai
n 

th
at

 w
e 

in
te

rp
re

t a
s 

an
 o

do
r, 

bo
th

 p
le

as
an

t o
do

rs
 a

nd
 

un
pl

ea
sa

nt
 o

do
rs

.  
Th

er
e 

m
us

t b
e 

a 
ce

rta
in

 q
ua

nt
ity

 o
f t

he
se

 c
he

m
ic

al
s 

pr
es

en
t b

ef
or

e 
hu

m
an

s 
ca

n 
de

te
ct

 a
n 

od
or

, w
hi

ch
 w

ill 
va

ry
 fr

om
 p

er
so

n 
to

 p
er

so
n.

  T
he

 c
on

ce
nt

ra
tio

n 
of

 a
 s

ub
st

an
ce

 n
ee

de
d 

to
 d

et
ec

t 
an

 o
do

r v
ar

ie
s 

gr
ea

tly
 fr

om
 c

he
m

ic
al

 to
 c

he
m

ic
al

.  
 

Fr
om

 th
es

e 
“c

om
m

on
 k

no
w

le
dg

e”
 c

on
ce

pt
s,

 th
e 

sc
ie

nc
e 

of
 o

do
r h

as
 b

ee
n 

de
ve

lo
pe

d.
  A

s 
w

ith
 m

an
y 

ar
ea

s 
of

 s
ci

en
ce

, t
he

 c
on

ce
pt

s 
ar

e 
si

m
pl

e,
 in

 m
an

y 
ca

se
s 

in
tu

iti
ve

, b
ut

 s
ci

en
tis

ts
 h

av
e 

de
ve

lo
pe

d 
te

rm
in

ol
og

y,
 e

qu
iv

al
en

t t
o 

a 
“s

ho
rth

an
d”

 fo
r d

is
cu

ss
in

g 
th

es
e 

co
nc

ep
ts

.  
Th

is
 s

ho
rth

an
d 

ca
n 

of
te

n 
tim

es
 

be
co

m
e 

a 
ba

rr
ie

r f
or

 th
e 

la
y 

pe
rs

on
 w

he
n 

at
te

m
pt

in
g 

to
 fo

llo
w

 a
 s

ci
en

tif
ic

 d
is

cu
ss

io
n.

  I
t c

an
 a

ls
o 

be
 a

 
so

ur
ce

 o
f c

on
fu

si
on

, e
ve

n 
fo

r s
ci

en
tis

ts
.  

 

Th
e 

pu
rp

os
e 

of
 th

is
 s

ec
tio

n 
is

 n
ot

 to
 p

ro
vi

de
 a

 fo
rm

al
 e

du
ca

tio
n 

on
 o

do
r s

ci
en

ce
, b

ut
 ra

th
er

 to
 p

ro
vi

de
 

si
m

pl
e 

ex
pl

an
at

io
ns

 fo
r t

he
 o

do
r c

on
ce

pt
s.

   

2.
1 

H
ow

 to
 Q

ua
nt

ify
 a

n 
O

do
r 

Th
e 

fir
st

 q
ue

st
io

n 
on

e 
m

ig
ht

 a
sk

 is
, “

W
hy

 w
ou

ld
 y

ou
 n

ee
d 

to
 q

ua
nt

ify
 a

n 
od

or
?”

  I
sn

’t 
it 

ju
st

 a
 s

im
pl

e 
qu

es
tio

n 
of

 w
he

th
er

 o
do

rs
 e

xi
st

 o
r d

on
’t 

ex
is

t?
  T

he
 a

ns
w

er
 is

 n
o.

  W
e 

al
l e

xp
er

ie
nc

e 
od

or
s 

al
l t

he
 ti

m
e.

  I
f 

ev
er

y 
pr

oj
ec

t w
as

 s
to

pp
ed

 d
ue

 to
 p

ot
en

tia
l o

do
rs

 th
er

e 
w

ou
ld

 b
e 

no
 c

ar
s,

 n
o 

bu
se

s,
 n

o 
tru

ck
s,

 n
o 

ro
ad

s 
pa

ve
d,

 n
o 

liv
es

to
ck

 fa
ci

lit
ie

s,
 n

o 
re

st
au

ra
nt

s,
 e

tc
.  

A
 g

oo
d 

ex
am

pl
e 

is
 th

e 
pa

vi
ng

 o
r r

ep
ai

r o
f a

 ro
ad

w
ay

.  
N

ew
 ro

ad
s 

ar
e 

be
in

g 
pa

ve
d 

al
l t

he
 ti

m
e 

an
d 

ol
d 

ro
ad

s 
ar

e 
be

in
g 

pa
tc

he
d 

w
ith

 n
ew

 p
av

em
en

t o
r p

ot
ho

le
s 

ar
e 

be
in

g 
fil

le
d.

  T
he

 p
ro

ce
ss

 u
su

al
ly

 in
vo

lv
es

 th
e 

ap
pl

ic
at

io
n 

of
 th

e 
hi

gh
ly

 o
do

ro
us

 m
at

er
ia

l, 
liq

ui
d 

as
ph

al
t 

to
 th

e 
ro

ad
w

ay
.  

A
re

as
 in

 th
e 

vi
ci

ni
ty

 o
f a

 p
av

in
g 

op
er

at
io

n 
ex

pe
rie

nc
e 

od
or

 im
pa

ct
s,

 b
ut

 th
e 

od
or

s 
ar

e 
no

t 
ty

pi
ca

lly
 a

n 
is

su
e 

in
 th

e 
co

m
m

un
ity

.  
W

hy
? 

 T
he

re
 a

re
 m

an
y 

an
sw

er
s 

th
at

 m
ig

ht
 b

e 
gi

ve
n 

to
 th

is
 q

ue
st

io
n.

  
Fo

r e
xa

m
pl

e,
 a

 p
er

so
n 

do
es

 n
ot

 ty
pi

ca
lly

 e
xp

er
ie

nc
e 

su
ch

 o
do

rs
 fr

eq
ue

nt
ly

 a
nd

 if
 e

xp
os

ed
, i

t w
ou

ld
 b

e 
fo

r 
a 

sh
or

t t
im

e,
 o

r t
he

 n
at

ur
e 

of
 th

e 
sm

el
l w

as
 n

ot
 o

ffe
ns

iv
e,

 o
r t

he
 o

do
r d

id
 n

ot
 im

pa
ct

 m
an

y 
pe

op
le

.  
 

B
y 

co
ns

id
er

in
g 

th
is

 e
xa

m
pl

e,
 it

 im
m

ed
ia

te
ly

 b
ec

om
es

 a
pp

ar
en

t t
ha

t t
he

re
 a

re
 c

ha
ra

ct
er

is
tic

s 
of

 a
n 

od
or

 
th

at
 d

et
er

m
in

e 
th

e 
na

tu
re

 a
nd

 e
xt

en
t o

f t
he

 im
pa

ct
 o

f t
ha

t o
do

r. 
 W

ith
ou

t s
om

e 
at

te
m

pt
 a

t q
ua

nt
ify

in
g 

th
es

e 
ch

ar
ac

te
ris

tic
s,

 w
e 

ha
ve

 n
o 

w
ay

 o
f d

is
tin

gu
is

hi
ng

 m
in

or
 o

r i
ns

ig
ni

fic
an

t o
do

rs
 fr

om
 m

or
e 

si
gn

ifi
ca

nt
 

od
or

 e
xp

os
ur

es
.  

A
lth

ou
gh

 th
er

e 
ar

e 
no

 “b
rig

ht
 li

ne
” s

ta
nd

ar
ds

 fo
r o

do
r a

s 
th

er
e 

ar
e 

w
ith

 m
an

y 
ot

he
r a

ir 
co

nt
am

in
an

ts
, I

 w
ill

 d
is

cu
ss

 h
ow

 c
om

m
on

 s
en

se
 c

an
 b

e 
us

ed
 to

 in
te

rp
re

t t
he

 q
ua

nt
ifi

ed
 o

do
r i

m
pa

ct
s.
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Q
ua

nt
ify

in
g 

an
 o

do
r c

re
at

es
 th

e 
ne

ed
 to

 in
tro

du
ce

 s
om

e 
of

 th
e 

“s
ho

rth
an

d”
 te

rm
in

ol
og

y 
di

sc
us

se
d 

ab
ov

e.
  

Th
is

 te
rm

in
ol

og
y 

st
em

s 
fro

m
 th

e 
pr

op
er

tie
s 

th
at

 a
n 

od
or

 c
an

 h
av

e.
  W

hi
le

 th
e 

te
rm

s 
m

ay
 b

e 
ne

w
, t

he
 

co
nc

ep
ts

 a
re

 a
ll 

si
m

pl
e 

an
d 

ea
si

ly
 u

nd
er

st
oo

d 
by

 a
ll.

   
  

1.
N

at
ur

e 
of

 th
e 

od
or

.  
Th

e 
fir

st
 th

in
g 

w
e 

th
in

k 
ab

ou
t w

he
n 

co
ns

id
er

in
g 

an
 o

do
r i

s 
w

ha
t d

oe
s 

it 
sm

el
l l

ik
e,

 a
nd

 p
er

ha
ps

 m
or

e 
im

po
rta

nt
ly

, i
s 

it 
pl

ea
sa

nt
 o

r u
np

le
as

an
t?

  S
ci

en
tis

ts
 h

av
e 

cr
ea

te
d 

a 
sc

al
e 

fo
r t

he
 p

le
as

an
tn

es
s 

or
 u

np
le

as
an

tn
es

s 
of

 th
e 

na
tu

re
 o

f o
do

r c
al

le
d 

th
e 

he
do

ni
c 

to
ne

.  
It 

is
 a

 
si

m
pl

e 
sc

al
e 

th
at

 is
 v

er
y 

su
bj

ec
tiv

e 
fro

m
 o

ne
 p

er
so

n 
to

 th
e 

ne
xt

.  
In

 o
do

r i
nv

es
tig

at
io

ns
 o

f t
hi

s 
na

tu
re

, t
he

 h
ed

on
ic

 to
ne

 is
 n

ot
 ty

pi
ca

lly
 u

se
d 

gi
ve

n 
its

 s
ub

je
ct

iv
ity

. 

2.
St

re
ng

th
 o

f t
he

 O
do

r. 
 T

he
 s

ec
on

d 
th

in
g 

w
e 

th
in

k 
ab

ou
t w

he
n 

w
e 

di
sc

us
s 

od
or

 is
 it

s 
st

re
ng

th
.  

Th
er

e 
ar

e 
nu

m
er

ou
s 

w
ay

s 
of

 q
ua

nt
ify

in
g 

th
e 

st
re

ng
th

 o
f a

n 
od

or
.  

A
lth

ou
gh

 w
e 

un
de

rs
ta

nd
 th

at
 

od
or

s 
st

em
 fr

om
 c

he
m

ic
al

 c
on

ce
nt

ra
tio

ns
 in

 th
e 

ai
r, 

it 
is

 th
e 

ex
ce

pt
io

n,
 ra

th
er

 th
an

 th
e 

ru
le

, w
he

n 
ch

em
ic

al
 m

ea
su

re
m

en
ts

 c
an

 b
e 

us
ed

 to
 d

ef
in

e 
th

e 
st

re
ng

th
 o

f a
n 

od
or

.  
Th

is
 is

 b
ec

au
se

 m
os

t r
ea

l 
od

or
s 

w
e 

ex
pe

rie
nc

e 
ar

e 
co

m
pl

ex
 m

ix
tu

re
s 

of
 c

he
m

ic
al

s 
in

 th
e 

ai
r. 

 W
e 

ca
n 

m
ea

su
re

 th
os

e 
co

nc
en

tra
tio

ns
 in

 th
e 

ai
r, 

bu
t i

nt
er

pr
et

at
io

n 
of

 th
os

e 
re

su
lts

 is
 v

er
y 

di
ffi

cu
lt 

be
ca

us
e 

w
e 

ar
e 

no
t 

su
re

 w
hi

ch
 c

he
m

ic
al

s,
 o

r m
or

e 
pr

ec
is

el
y 

w
hi

ch
 m

ix
tu

re
 o

f t
he

se
 c

he
m

ic
al

s 
is

 re
sp

on
si

bl
e 

fo
r t

he
 

od
or

 w
e 

ob
se

rv
e.

  C
on

se
qu

en
tly

, m
os

t o
do

r m
ea

su
re

m
en

ts
 re

ly
 o

n 
co

nt
ro

lle
d 

hu
m

an
 

ob
se

rv
at

io
ns

.  
Th

e 
si

m
pl

es
t w

ay
 to

 q
ua

nt
ify

 th
e 

st
re

ng
th

 o
f a

n 
od

or
 is

 to
 c

re
at

e 
a 

si
m

pl
e 

5 
or

 1
0 

po
in

t s
ca

le
 th

at
 a

 p
er

so
n 

ca
n 

us
e 

to
 m

ak
e 

an
 o

do
r o

bs
er

va
tio

n,
 w

he
re

 z
er

o 
on

 th
e 

sc
al

e 
is

 n
o 

od
or

 a
nd

 th
e 

to
p 

le
ve

l o
f t

he
 s

ca
le

 is
 a

n 
od

or
 s

o 
st

ro
ng

 th
at

 th
e 

ob
se

rv
er

 c
an

 n
o 

lo
ng

er
 to

le
ra

te
 

th
e 

ob
se

rv
at

io
n 

an
d 

m
us

t l
ea

ve
.  

W
hi

le
 th

es
e 

da
ta

 c
an

 b
e 

ve
ry

 u
se

fu
l, 

th
ey

 s
uf

fe
r f

ro
m

 th
e 

pr
ob

le
m

 o
f b

ei
ng

 h
ig

hl
y 

su
bj

ec
tiv

e.
  T

he
re

 a
re

 tw
o 

pr
im

ar
y 

m
et

ho
ds

 o
f a

tte
m

pt
in

g 
to

 ta
ke

 th
e 

su
bj

ec
tiv

ity
 o

ut
 o

f t
hi

s 
od

or
 s

tre
ng

th
 m

ea
su

re
:  

in
te

ns
ity

 a
nd

 d
ilu

tio
n 

to
 th

re
sh

ol
d.

 F
or

 
co

m
pl

et
en

es
s 

I w
ill

 d
is

cu
ss

 e
ac

h 
of

 th
es

e 
co

nc
ep

ts
 b

rie
fly

 b
el

ow
, a

lth
ou

gh
 o

nl
y 

th
e 

di
lu

tio
n 

to
 

th
re

sh
ol

d 
m

et
ho

d 
is

 u
se

d 
in

 th
is

 in
ve

st
ig

at
io

n.
 

3.
D

ur
at

io
n 

of
 th

e 
O

do
r. 

 T
he

 p
av

in
g 

ex
am

pl
e 

ab
ov

e 
illu

st
ra

te
s 

th
at

 p
eo

pl
e 

ha
ve

 th
e 

ab
ilit

y 
to

 
to

le
ra

te
 e

ve
n 

st
ro

ng
 o

do
rs

 fo
r a

 s
ho

rt 
pe

rio
d 

of
 ti

m
e,

 fa
r m

or
e 

th
an

 lo
ng

 e
xp

os
ur

es
.  

Th
e 

du
ra

tio
n 

of
 th

e 
od

or
 is

 s
im

pl
y 

th
e 

le
ng

th
 o

f t
im

e 
th

at
 a

n 
od

or
 p

er
si

st
ed

 a
t a

 p
ar

tic
ul

ar
 lo

ca
tio

n.
   

4.
Fr

eq
ue

nc
y 

of
 th

e 
O

do
r. 

 R
el

at
ed

 to
, b

ut
 d

iff
er

en
t f

ro
m

 d
ur

at
io

n,
 fr

eq
ue

nc
y 

re
fe

rs
 to

 h
ow

 o
fte

n 
an

 
od

or
 w

as
 p

re
se

nt
 a

t a
 p

ar
tic

ul
ar

 lo
ca

tio
n.

  T
he

 p
ur

po
se

 h
er

e 
is

 to
 d

is
tin

gu
is

h 
an

 o
do

r t
ha

t m
ig

ht
 

ha
ve

 a
 d

ur
at

io
n 

of
 o

ne
 h

ou
r, 

bu
t t

he
n 

no
t b

e 
re

pe
at

ed
 fo

r d
ay

s 
or

 m
on

th
s 

fro
m

 a
n 

od
or

 th
at

 h
as

 a
 

du
ra

tio
n 

of
 o

ne
 h

ou
r b

ut
 h

ap
pe

ns
 3

 ti
m

es
 a

 d
ay

, e
ve

ry
 d

ay
.  

Th
ey

 b
ot

h 
ha

ve
 th

e 
sa

m
e 

du
ra

tio
n,

 
bu

t v
er

y 
di

ffe
re

nt
 fr

eq
ue

nc
ie

s.
 

2.
2 

O
do

r I
nt

en
si

ty
 

A
s 

m
en

tio
ne

d 
ab

ov
e,

 o
do

r i
nt

en
si

ty
 is

 o
ne

 o
f t

w
o 

co
m

m
on

 w
ay

s 
to

 q
ua

nt
ify

 o
do

r s
tre

ng
th

.  
O

do
r i

nt
en

si
ty

 
is

 v
er

y 
si

m
ila

r t
o 

th
e 

si
m

pl
e 

m
et

ho
d 

di
sc

us
se

d 
ab

ov
e,

 w
he

re
 a

n 
od

or
 o

bs
er

ve
r c

ha
ra

ct
er

iz
es

 o
do

r i
n 

a 



H
aw

ai
ia
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E
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O
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9

si
m

pl
e 

sc
al

e.
  T

he
 d

iff
er

en
ce

 in
 o

do
r i

nt
en

si
ty

 m
ea

su
re

m
en

ts
 is

 th
at

 in
st

ea
d 

of
 u

si
ng

 a
 h

ig
hl

y 
su

bj
ec

tiv
e 

sc
al

e,
 in

te
ns

ity
 is

 d
et

er
m

in
ed

 b
y 

co
nc

en
tra

tio
ns

 o
f a

 re
fe

re
nc

e 
od

or
an

t, 
us

ua
lly

 b
ut

yl
 a

lc
oh

ol
 (b

ut
an

ol
) i

n 
ai

r. 
 T

he
 o

do
r o

bs
er

ve
r i

s 
ef

fe
ct

iv
el

y 
“tr

ai
ne

d”
 u

si
ng

 a
 s

er
ie

s 
of

 8
 re

fe
re

nc
e 

co
nc

en
tra

tio
ns

 o
f b

ut
an

ol
 in

 
ai

r. 
 W

he
n 

m
ak

in
g 

od
or

 o
bs

er
va

tio
ns

 a
t a

 lo
ca

tio
n 

th
en

, t
he

 o
bs

er
ve

r c
la

ss
ifi

es
 th

e 
od

or
 in

 th
e 

ai
r a

s 
be

in
g 

cl
os

es
t i

n 
st

re
ng

th
 to

 o
ne

 o
f t

he
 b

ut
an

ol
 re

fe
re

nc
e 

od
or

s.
  T

hi
s 

m
et

ho
d 

ha
s 

be
en

 s
ho

w
n 

to
 re

m
ov

e 
so

m
e 

of
 th

e 
su

bj
ec

tiv
ity

 in
 th

e 
si

m
pl

e 
sc

al
e 

m
ea

su
re

m
en

ts
 d

es
cr

ib
ed

 a
bo

ve
, a

nd
 is

 m
uc

h 
be

tte
r w

he
n 

m
ul

tip
le

 
od

or
 o

bs
er

ve
rs

 a
re

 in
vo

lv
ed

.  
H

ow
ev

er
, t

he
 m

et
ho

d 
do

es
 n

ot
 le

nd
 it

se
lf 

re
ad

ily
 to

 c
om

pu
te

r m
od

el
in

g,
 

th
us

 it
 h

as
 n

ot
 b

ee
n 

us
ed

 in
 th

e 
cu

rr
en

t i
nv

es
tig

at
io

n.
   

2.
3 

D
ilu

tio
ns

 to
 T

hr
es

ho
ld

 (D
/T

) 
A

n 
al

te
rn

at
iv

e 
m

et
ho

d 
fo

r o
do

r s
tre

ng
th

 q
ua

nt
ifi

ca
tio

n 
th

at
 is

 a
ls

o 
w

id
el

y 
us

ed
 is

 th
e 

di
lu

tio
n 

to
 th

re
sh

ol
d 

co
m

m
on

ly
 a

bb
re

vi
at

ed
 a

s 
D

 o
ve

r T
 o

r D
/T

.  
Th

e 
D

/T
 is

 a
 s

om
ew

ha
t m

or
e 

m
at

he
m

at
ic

al
 q

ua
nt

ifi
ca

tio
n 

of
 

od
or

s 
th

an
 th

e 
in

te
ns

ity
 m

ea
su

re
m

en
t. 

 It
 d

oe
s 

no
t u

se
 a

 re
fe

re
nc

e 
sc

al
e.

  R
at

he
r, 

th
e 

D
/T

 is
 b

as
ed

 o
n 

th
e 

co
nc

ep
t t

ha
t a

ll 
od

or
s 

ca
n 

be
 d

ilu
te

d 
by

 m
ix

in
g 

w
ith

 a
 c

er
ta

in
 a

m
ou

nt
 o

f o
do

r-
fre

e 
ai

r t
o 

th
e 

po
in

t 
w

he
re

 th
e 

od
or

 c
an

 ju
st

 b
ar

el
y 

be
 d

et
ec

te
d 

by
 5

0%
 o

f t
he

 p
op

ul
at

io
n.

  T
hi

s 
po

in
t w

he
re

 5
0%

 o
f t

he
 

po
pu

la
tio

n 
ca

n 
de

te
ct

 a
 p

ar
tic

ul
ar

 o
do

r i
s 

ca
lle

d 
“th

re
sh

ol
d 

of
 d

et
ec

tio
n”

 a
nd

 v
ar

ie
s 

fro
m

 c
he

m
ic

al
 to

 
ch

em
ic

al
 a

nd
 is

 e
ve

n 
le

ss
 d

ef
in

ed
 fo

r m
ix

tu
re

s 
of

 c
he

m
ic

al
s.

  N
on

et
he

le
ss

, e
ve

n 
w

ith
 c

om
pl

ex
 m

ix
tu

re
s 

of
 

ch
em

ic
al

s 
th

at
 p

ro
du

ce
 o

do
rs

 (f
or

 e
xa

m
pl

e,
 d

ie
se

l e
xh

au
st

), 
m

ix
tu

re
 w

ith
 o

do
r-

fre
e 

ai
r e

ve
nt

ua
lly

 d
ro

ps
 

th
e 

m
ix

tu
re

 to
 th

e 
po

in
t w

he
re

 it
 c

an
 ju

st
 b

ar
el

y 
be

 d
et

ec
te

d.
  T

he
 D

/T
 is

 th
en

 th
e 

am
ou

nt
 o

f d
ilu

tio
n 

th
at

 is
 

ne
ce

ss
ar

y 
to

 g
et

 to
 th

is
 p

oi
nt

.  
   

In
 p

ra
ct

ic
e,

 D
/T

 is
 m

ea
su

re
d 

by
 p

re
se

nt
in

g 
pe

op
le

 w
ith

 s
am

pl
es

 o
f t

he
 o

rig
in

al
 o

do
r d

ilu
te

d 
to

 d
iff

er
en

t 
le

ve
ls

 to
 s

ee
 a

t w
ha

t l
ev

el
 o

f d
ilu

tio
n 

th
ey

 c
an

 d
et

ec
t t

he
 o

do
r. 

 T
hi

s 
m

et
ho

d 
ca

n 
be

 d
on

e 
ob

je
ct

iv
el

y 
by

 
su

bj
ec

tin
g 

a 
pa

ne
l o

f p
eo

pl
e 

to
 d

iff
er

en
t d

ilu
tio

ns
 o

f t
he

 o
do

ra
nt

.  
O

f p
ar

tic
ul

ar
 u

se
 in

 th
e 

cu
rr

en
t a

na
ly

si
s,

 
D

/T
 le

nd
s 

its
el

f v
er

y 
w

el
l t

o 
co

m
pu

te
r m

od
el

in
g,

 b
ec

au
se

 e
ve

n 
if 

th
e 

m
ix

tu
re

 o
f c

he
m

ic
al

s 
th

at
 p

ro
du

ce
 a

n 
od

or
 is

 n
ot

 k
no

w
n,

 th
e 

co
m

pu
te

r m
od

el
 c

an
 p

re
di

ct
 th

e 
di

lu
tio

n 
th

at
 w

ill
 o

cc
ur

 to
 th

e 
od

or
 a

s 
it 

pa
ss

es
 fr

om
 

th
e 

fa
ci

lit
y 

in
to

 th
e 

co
m

m
un

ity
.  

If 
an

 a
cc

ur
at

e 
as

se
ss

m
en

t c
an

 b
e 

m
ad

e 
of

 th
e 

od
or

s 
at

 th
e 

fa
ci

lit
y,

 th
e 

di
lu

te
d 

od
or

s 
in

 th
e 

co
m

m
un

ity
 c

an
 b

e 
pr

ed
ic

te
d.

  I
n 

th
is

 w
ay

, t
he

 e
xt

en
t a

nd
 d

eg
re

e 
of

 a
n 

od
or

 im
pa

ct
 

ca
n 

be
 d

ef
in

ed
 b

y 
th

e 
m

od
el

. 

Th
e 

D
/T

 is
 ty

pi
ca

lly
 u

se
d 

to
 q

ua
nt

ify
 a

nd
 e

va
lu

at
e 

od
or

s.
  T

he
 th

re
sh

ol
d 

of
 d

et
ec

tio
n 

is
 1

.0
 D

/T
, a

nd
 w

hi
le

 
it 

re
fle

ct
s 

th
e 

le
ve

l i
n 

a 
la

bo
ra

to
ry

 w
he

re
 a

 p
er

so
n 

co
ul

d 
ju

st
 b

ar
el

y 
de

te
ct

 a
n 

od
or

, i
t t

yp
ic

al
ly

 ta
ke

s 
a 

so
m

ew
ha

t h
ig

he
r o

do
r b

ef
or

e 
th

e 
av

er
ag

e 
pe

rs
on

 w
ill 

no
tic

e 
it 

in
 th

e 
en

vi
ro

nm
en

t. 
 A

s 
a 

re
su

lt,
 m

an
y 

re
se

ar
ch

er
s 

us
e 

a 
so

m
ew

ha
t h

ig
he

r o
do

r l
ev

el
 c

al
le

d 
th

e 
“th

re
sh

ol
d 

of
 a

nn
oy

an
ce

” w
he

n 
it 

is
 a

ss
um

ed
 

th
at

 th
e 

av
er

ag
e 

pe
rs

on
 w

ou
ld

 n
ot

ic
e 

th
e 

od
or

 a
nd

 a
ss

um
in

g 
th

e 
od

or
 w

as
 u

np
le

as
an

t, 
w

ou
ld

 fi
nd

 th
e 

od
or

 o
bj

ec
tio

na
bl

e.
  A

 v
al

ue
 o

f 4
 D

/T
 is

 c
om

m
on

ly
 u

se
d 

fo
r t

hi
s 

pu
rp

os
e.

  T
hi

s 
is

 n
ot

 to
 s

ug
ge

st
 th

at
 4

 D
/T

 
is

 a
 s

tro
ng

 o
do

r, 
bu

t r
at

he
r t

ha
t a

t a
 le

ve
l o

f 4
 D

/T
 m

os
t p

eo
pl

e 
w

ou
ld

 n
ot

ic
e 

it 
an

d 
if 

pr
ol

on
ge

d 
or

 
co

nt
in

uo
us

 e
xp

os
ur

e 
w

er
e 

pr
es

en
t, 

w
ou

ld
 fi

nd
 it

 o
bj

ec
tio

na
bl

e.
  W

e 
al

l o
cc

as
io

na
lly

 e
xp

er
ie

nc
e 

4 
D

/T
 

od
or

s 
fro

m
 e

nv
iro

nm
en

ta
l s

ou
rc

es
, s

uc
h 

as
 th

e 
ro

ad
 p

av
in

g 
ex

am
pl

e 
ab

ov
e,

 b
ut

 if
 a

 p
er

so
n 

w
er

e 
co

nt
in

uo
us

ly
 o

r f
re

qu
en

tly
 e

xp
os

ed
 to

 it
, t

he
y 

m
ay

 fi
nd

 it
 a

 s
ig

ni
fic

an
t i

m
pa

ct
.  

 

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 
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2.
4 

O
do

r U
ni

ts
 (O

U
) 

O
ne

 re
la

te
d 

te
ch

ni
ca

l c
on

ce
pt

 m
us

t b
e 

in
tro

du
ce

d 
he

re
 b

ec
au

se
 it

 is
 u

se
d 

la
te

r i
n 

th
e 

in
ve

st
ig

at
io

n.
  T

he
 

co
nc

ep
t i

s 
ca

lle
d 

“O
do

r U
ni

ts
” a

bb
re

vi
at

ed
 a

s 
O

U
.  

O
do

r U
ni

ts
 a

re
 e

ss
en

tia
lly

 a
 n

on
-d

im
en

si
on

al
 m

as
s.

  
O

ne
 o

do
r u

ni
t i

s 
th

e 
qu

an
tit

y 
of

 o
do

ro
us

 m
at

er
ia

l n
ee

de
d 

to
 b

e 
ad

de
d 

to
 o

ne
 c

ub
ic

 m
et

er
 o

f a
ir 

to
 b

rin
g 

th
e 

od
or

 le
ve

l i
n 

th
e 

m
ix

tu
re

 to
 o

ne
 D

/T
.  

A
cc

or
di

ng
ly

, o
ne

 D
/T

 is
 e

qu
iv

al
en

t t
o 

on
e 

O
U

 p
er

 c
ub

ic
 m

et
er

 
(O

U
/m

3 ). 
 T

he
 c

on
ce

pt
 is

 u
se

fu
l b

ec
au

se
 in

 a
n 

od
or

 in
ve

st
ig

at
io

n,
 w

hi
le

 th
e 

ch
em

ic
al

 o
r m

ix
tu

re
 o

f 
ch

em
ic

al
s 

m
ay

 n
ot

 b
e 

kn
ow

n,
 w

e 
ca

n 
us

e 
th

e 
O

U
 a

s 
th

e 
eq

ui
va

le
nt

 o
f a

 m
as

s.
  S

o,
 in

 a
 ty

pi
ca

l a
ir 

qu
al

ity
 

in
ve

st
ig

at
io

n 
th

e 
em

is
si

on
 ra

te
 fr

om
 a

 s
ou

rc
e 

m
ig

ht
 b

e 
de

fin
ed

 a
s 

th
e 

po
un

ds
 p

er
 h

ou
r t

ha
t a

re
 e

m
itt

ed
 o

f 
so

m
e 

ai
r p

ol
lu

ta
nt

, s
uc

h 
as

 s
ul

fu
r d

io
xi

de
, b

ut
 in

 a
n 

od
or

 in
ve

st
ig

at
io

n,
 th

e 
em

is
si

on
 ra

te
 is

 in
st

ea
d 

de
fin

ed
 a

s 
th

e 
qu

an
tit

y 
of

 O
do

r U
ni

ts
 th

at
 a

re
 e

m
itt

ed
 p

er
 h

ou
r. 

  

It 
is

 w
or

th
 n

ot
in

g 
th

at
 s

om
e 

pe
op

le
, e

ve
n 

so
m

e 
w

el
l-k

no
w

n 
sc

ie
nt

is
ts

, h
av

e 
m

is
us

ed
 th

is
 te

rm
 a

nd
 h

av
e 

re
fe

rre
d 

to
 O

do
r U

ni
ts

 th
e 

sa
m

e 
as

 D
/T

.  
Th

is
 is

 in
co

rre
ct

.  
D

/T
 a

nd
 O

U
/m

3  a
re

 th
e 

sa
m

e.
  T

hi
s 

po
in

ts
 o

ut
 

on
e 

ot
he

r o
dd

ity
 a

bo
ut

 th
is

 c
on

ce
pt

.  
A

lth
ou

gh
 D

/T
 is

 tr
ul

y 
di

m
en

si
on

le
ss

, O
do

r U
ni

ts
 a

re
 n

ot
 e

nt
ire

ly
 

di
m

en
si

on
le

ss
 s

in
ce

 th
ey

 a
re

 ti
ed

 to
 c

ub
ic

 m
et

er
s.

   

In
 p

ra
ct

ic
e 

(a
s 

w
ill

 b
e 

se
en

 h
er

e)
 O

do
r U

ni
ts

 a
re

 m
ea

su
re

d 
qu

an
tit

ie
s 

at
 a

 fa
ci

lit
y 

us
ed

 to
 c

ha
ra

ct
er

iz
e 

a 
so

ur
ce

 o
f o

do
r e

m
is

si
on

s.
  I

n 
th

e 
si

m
pl

es
t c

as
e,

 c
on

si
de

r t
w

o 
co

m
m

on
 e

m
is

si
on

 s
ta

ck
s 

at
 a

 fa
ci

lit
y,

 o
ne

 
th

at
 re

le
as

es
 1

00
0 

cu
bi

c 
m

et
er

s 
pe

r s
ec

on
d 

(m
3 /s

ec
) o

f o
do

ro
us

 a
ir 

an
d 

on
e 

th
at

 re
le

as
es

 te
n 

tim
es

 le
ss

, 
or

 1
00

 m
3 /s

ec
 o

f o
do

ro
us

 a
ir.

  A
 s

am
pl

e 
of

 a
ir 

is
 ta

ke
n 

fro
m

 e
ac

h 
st

ac
k 

an
d 

an
al

yz
ed

 fo
r o

do
rs

.  
Th

e 
la

rg
er

 s
ta

ck
 h

as
 a

n 
od

or
 le

ve
l o

f 1
0 

D
/T

, w
hi

le
 th

e 
sm

al
le

r s
ta

ck
 h

as
 o

do
rs

 th
at

 a
re

 1
0 

tim
es

 s
tro

ng
er

, o
r 

10
0 

D
/T

.  
B

ut
 s

in
ce

 D
/T

 is
 e

qu
iv

al
en

t t
o 

O
U

/m
3 , w

e 
ca

n 
m

ul
tip

ly
 th

e 
D

/T
 (t

he
 O

U
/m

3 ) b
y 

th
e 

m
3 /s

ec
 to

 
de

te
rm

in
e 

th
e 

O
U

/s
ec

, a
nd

 in
 e

ac
h 

ca
se

 th
e 

nu
m

be
r i

s 
10

,0
00

 O
U

/s
ec

.  
Th

e 
po

in
t h

er
e 

is
 th

at
 th

es
e 

tw
o 

st
ac

ks
 h

av
e 

an
 e

qu
iv

al
en

t e
m

is
si

on
 ra

te
, e

ve
n 

th
ou

gh
 o

ne
 is

 la
rg

e 
an

d 
di

lu
te

 a
nd

 th
e 

ot
he

r i
s 

sm
al

l a
nd

 
co

nc
en

tra
te

d.
  T

he
 O

U
 c

on
ce

pt
 is

 a
 s

ho
rth

an
d 

fo
r a

llo
w

in
g 

an
 e

m
is

si
on

 ra
te

 to
 b

e 
sp

ec
ifi

ed
 fr

om
 a

 s
ou

rc
e 

w
he

re
 th

e 
ac

tu
al

 c
he

m
ic

al
s 

ar
e 

no
t k

no
w

n.
 



H
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11

S
E

C
TI

O
N

 3
 

 

EM
IS

SI
O

N
 IN

FO
R

M
TI

O
N

 

Th
e 

pr
op

os
ed

 fa
ci

lit
y 

w
ill 

ac
ce

pt
 a

 v
ar

ie
ty

 o
f c

om
po

st
ab

le
 m

at
er

ia
ls

.  
Ta

bl
e 

1 
sh

ow
s 

th
e 

ty
pe

s 
of

 
co

m
po

st
in

g 
m

at
er

ia
ls

 a
t b

ot
h 

th
e 

pr
op

os
ed

 fa
ci

lit
y 

an
d 

un
de

r t
he

 fa
ci

lit
y’

s 
ex

is
tin

g 
co

m
po

st
 p

er
m

it,
 a

nd
 

m
ax

im
um

 a
nn

ua
l q

ua
nt

iti
es

 o
f e

ac
h 

ty
pe

: 

Ta
bl

e 
3-

1.
  M

ax
im

um
 A

nn
ua

l R
ec

ei
vi

ng
 R

at
es

 fo
r C

om
po

st
ab

le
 M

at
er

ia
ls

 

M
at

er
ia

l T
yp

e 
M

ax
im

um
 A

nn
ua

l R
ec

ei
vi

ng
 R

at
e 

(to
n/

yr
)

M
un

ic
ip

al
 G

re
en

 W
as

te
 

80
,0

00
 

C
om

m
er

ci
al

 G
re

en
 W

as
te

 
30

,0
00

 

B
ul

ki
ng

 m
at

er
ia

l –
 (C

om
m

er
ci

al
 a

nd
 M

un
ic

ip
al

) 
40

,0
00

 

Fo
od

 W
as

te
 (M

os
tly

 M
un

ic
ip

al
) 

10
,0

00
 

B
io

so
lid

s 
20

,0
00

 

A
s 

in
 a

ll 
co

m
po

st
in

g 
fa

ci
lit

ie
s,

 re
ce

iv
ed

 m
at

er
ia

ls
 a

re
 m

ix
ed

, i
n 

so
m

e 
ca

se
s 

gr
ou

nd
, a

nd
 a

llo
w

ed
 to

 
de

co
m

po
se

 v
ia

 n
at

ur
al

 b
ac

te
ria

l p
ro

ce
ss

es
 u

nt
il 

a 
fin

is
he

d 
pr

od
uc

t i
s 

ob
ta

in
ed

.  
Th

e 
fin

is
h 

pr
od

uc
t i

s 
sc

re
en

ed
, s

to
re

d 
an

d 
so

ld
.  

Th
er

e 
ar

e 
nu

m
er

ou
s 

po
te

nt
ia

l s
ou

rc
es

 o
f o

do
r i

n 
al

l s
uc

h 
fa

ci
lit

ie
s:

 

� 
R

ec
ei

vi
ng

 –
 th

e 
m

at
er

ia
l m

ay
 e

nt
er

 th
e 

fa
ci

lit
y 

w
ith

 a
n 

od
or

 a
nd

 th
e 

in
iti

al
 h

an
dl

in
g 

of
 th

e 
m

at
er

ia
l 

ca
n 

re
le

as
e 

od
or

ou
s 

ga
se

s 
to

 th
e 

at
m

os
ph

er
e.

 

� 
M

ix
in

g/
G

rin
di

ng
 –

 th
e 

m
ec

ha
ni

ca
l d

is
tu

rb
an

ce
 o

f t
he

 m
at

er
ia

l c
an

 g
en

er
at

e 
od

or
s.

 

� 
D

ec
om

po
si

ng
 p

ha
se

 –
 th

e 
tra

di
tio

na
l m

et
ho

d 
of

 w
in

dr
ow

in
g 

in
vo

lv
ed

 p
la

ci
ng

 th
e 

co
m

po
st

in
g 

m
at

er
ia

ls
 in

 lo
ng

 p
ile

s 
ca

lle
d 

w
in

dr
ow

s 
in

 th
e 

op
en

 a
ir 

w
he

re
 th

e 
na

tu
ra

l a
ir 

m
ov

em
en

t w
ou

ld
 

pr
ov

id
e 

th
e 

ox
yg

en
 n

ec
es

sa
ry

 fo
r a

er
ob

ic
 b

ac
te

ria
 to

 fl
ou

ris
h 

an
d 

de
co

m
po

se
 th

e 
w

as
te

.  
Th

e 
pi

le
s 

w
er

e 
pe

rio
di

ca
lly

 tu
rn

ed
 to

 m
ix

 a
nd

 a
llo

w
 fr

es
h 

ai
r t

o 
ge

t t
o 

th
e 

in
te

rio
r o

f t
he

 p
ile

.  
In

 re
ce

nt
 

ye
ar

s 
al

te
rn

at
e 

te
ch

ni
qu

es
 h

av
e 

be
en

 u
se

d 
to

 fa
ci

lit
at

e 
th

e 
pr

oc
es

s 
su

ch
 a

s 
pl

ac
em

en
t o

n 
la

rg
e 

“a
ir 

ta
bl

es
” w

he
re

 a
ir 

is
 p

re
ss

ur
e 

fe
d 

in
to

 th
e 

pi
le

s 
fro

m
 b

el
ow

, o
r a

lte
rn

at
iv

el
y 

su
ck

ed
 th

ro
ug

h 
th

e 
pi

le
s 

fro
m

 b
el

ow
.  

S
til

l o
th

er
 m

et
ho

ds
 in

vo
lv

e 
co

m
pl

et
el

y 
en

cl
os

ed
 fa

ci
lit

ie
s 

w
he

re
 o

xy
ge

n 
is

 
de

pr
iv

ed
 a

nd
 a

na
er

ob
ic

 b
ac

te
ria

 a
re

 u
se

d 
to

 d
ec

om
po

se
 th

e 
co

m
po

st
.  

In
 a

ll 
ca

se
s 

th
e 

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

12
 

Pr
oj

ec
t 2

9-
27

15
0A

de
co

m
po

si
tio

n 
pr

oc
es

s 
re

le
as

es
 o

do
rs

.  
It 

is
 th

is
 d

ec
om

po
si

ng
 p

ha
se

 th
at

 h
as

 th
e 

gr
ea

te
st

 
po

te
nt

ia
l f

or
 c

re
at

in
g 

od
or

s 
th

at
 m

ay
 b

e 
re

le
as

ed
 in

to
 th

e 
su

rr
ou

nd
in

g 
en

vi
ro

nm
en

t. 

� 
P

ro
du

ct
 H

an
dl

in
g 

an
d 

st
or

ag
e 

– 
A

lth
ou

gh
 th

e 
ba

ct
er

ia
l l

ev
el

 is
 g

re
at

ly
 re

du
ce

d 
in

 th
e 

fin
al

 
pr

od
uc

t, 
th

es
e 

m
at

er
ia

ls
 d

o 
st

ill
 h

av
e 

an
 o

do
r a

nd
 w

he
n 

ha
nd

le
d 

an
d 

st
or

ed
 c

an
 b

e 
a 

m
in

or
 

so
ur

ce
 o

f o
do

r r
el

ea
se

. 

Th
e 

pr
op

os
ed

 H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 fa
ci

lit
y 

w
ill

 u
til

iz
e 

m
od

er
n 

te
ch

ni
qu

es
 to

 e
lim

in
at

e 
od

or
s 

fro
m

 th
e 

fa
ci

lit
y 

w
he

re
 p

os
si

bl
e.

  T
he

 k
ey

 e
le

m
en

ts
 o

f t
he

 fa
ci

lit
y’

s 
od

or
 m

an
ag

em
en

t p
ro

gr
am

 in
cl

ud
e 

th
e 

fo
llo

w
in

g:

1.
 

R
ec

ei
vi

ng
 –

 th
e 

re
ce

iv
in

g 
ar

ea
 w

ill 
be

 c
om

pl
et

el
y 

en
cl

os
ed

 in
 a

 b
ui

ld
in

g.
  I

n 
ad

di
tio

n 
th

e 
bu

ild
in

g 
w

ill
 in

cl
ud

e 
a 

ne
ga

tiv
e 

ai
r s

ys
te

m
 th

at
 w

ill 
dr

aw
 a

ir 
in

 th
ro

ug
h 

th
e 

re
ce

iv
in

g 
do

or
s 

an
d 

ca
pt

ur
e 

an
y 

od
or

s 
ge

ne
ra

te
d 

by
 th

e 
re

ce
iv

in
g 

op
er

at
io

n.
  T

he
 c

ap
tu

re
d 

ai
r w

ill
 b

e 
se

nt
 to

 a
 b

io
fil

te
r f

or
 

tre
at

m
en

t p
rio

r t
o 

re
le

as
e 

to
 th

e 
at

m
os

ph
er

e.
  B

io
fil

tra
tio

n 
is

 a
 p

ro
ce

ss
 w

he
re

by
 o

do
ro

us
 a

ir 
is

 
pa

ss
ed

 th
ro

ug
h 

a 
be

d 
of

 c
om

pl
et

ed
 c

om
po

st
.  

Th
e 

ac
tiv

e 
ba

ct
er

ia
 in

 th
e 

bi
of

ilt
er

 c
on

su
m

e 
an

y 
od

or
s 

in
 th

e 
ai

r. 
 T

he
se

 s
ys

te
m

s 
ha

ve
 b

ee
n 

w
id

el
y 

us
ed

 th
ro

ug
ho

ut
 th

e 
w

or
ld

 fo
r o

do
r c

on
tro

l a
nd

 
ar

e 
ef

fe
ct

iv
e 

at
 re

du
ci

ng
 o

do
rs

 fr
om

 m
an

y 
ty

pe
s 

of
 fa

ci
lit

ie
s 

in
cl

ud
in

g 
co

m
po

st
in

g 
fa

ci
lit

ie
s,

 
tra

ns
fe

r s
ta

tio
ns

, w
as

te
 w

at
er

 tr
ea

tm
en

t p
la

nt
s 

an
d 

ot
he

rs
. 

2.
 

M
ix

in
g/

G
rin

di
ng

 –
 S

im
ila

r t
o 

th
e 

re
ce

iv
in

g 
op

er
at

io
n,

 th
e 

m
ix

in
g/

gr
in

di
ng

 w
ill

 b
e 

do
ne

 w
ith

in
 th

e 
en

cl
os

ed
 re

ce
iv

in
g 

bu
ild

in
g 

w
ith

 a
ny

 o
do

rs
 c

ap
tu

re
d 

an
d 

tre
at

ed
 w

ith
 a

 b
io

fil
te

r p
rio

r t
o 

re
le

as
e 

to
 

th
e 

at
m

os
ph

er
e.

 

3.
 

D
ec

om
po

si
tio

n 
– 

Th
e 

m
ai

n 
co

m
po

st
in

g 
ar

ea
 w

ill 
us

e 
G

O
R

E
™

 c
ov

er
 s

ys
te

m
 te

ch
no

lo
gy

.  
Th

e 
G

O
R

E™
 c

ov
er

 s
ys

te
m

 in
vo

lv
es

 p
la

ci
ng

 th
e 

co
m

po
st

in
g 

m
at

er
ia

l i
n 

w
in

dr
ow

s 
w

ith
 a

 fo
rc

ed
 

po
si

tiv
e 

ai
r s

ys
te

m
 u

nd
er

ne
at

h 
th

e 
w

in
dr

ow
.  

B
ut

 in
st

ea
d 

of
 h

av
in

g 
th

e 
w

in
dr

ow
s 

in
 th

e 
op

en
 a

ir,
 

th
e 

w
in

dr
ow

s 
ar

e 
co

m
pl

et
el

y 
co

ve
re

d 
by

 a
 G

O
R

E™
 fa

br
ic

 th
at

 a
ct

s 
as

 a
 b

ar
rie

r t
o 

fo
rm

ed
 o

do
rs

.  
Th

e 
m

es
h 

si
ze

 o
f t

he
 G

O
R

E
™

 m
at

er
ia

l i
s 

su
ch

 th
at

 a
ir 

ca
n 

es
ca

pe
, b

ut
 a

 m
oi

st
ur

e 
la

ye
r d

ev
el

op
s 

on
 th

e 
in

te
rio

r o
f t

he
 fa

br
ic

 th
at

 a
ct

s 
as

 a
 b

ar
rie

r t
o 

m
uc

h 
of

 th
e 

od
or

 in
 th

e 
ai

r. 
 T

he
 m

oi
st

ur
e 

ba
rr

ie
r f

or
m

s 
an

d 
re

fo
rm

s 
ov

er
 ti

m
e 

as
 d

ro
ps

 o
f m

oi
st

ur
e,

 c
on

ta
in

in
g 

th
e 

od
or

ou
s 

ch
em

ic
al

s,
 fa

ll 
ba

ck
 o

n 
th

e 
pi

le
 in

si
de

 th
e 

G
O

R
E™

 e
nc

lo
su

re
.  

A
lth

ou
gh

 n
ot

 b
lo

ck
in

g 
al

l o
do

rs
, t

he
 G

O
R

E™
 

sy
st

em
 h

as
 b

ee
n 

de
m

on
st

ra
te

d 
to

 b
lo

ck
 m

uc
h 

of
 th

e 
od

or
 fr

om
 e

sc
ap

in
g 

th
e 

co
m

po
st

in
g 

pr
oc

es
s.

 

Th
e 

W
. L

. G
or

e 
&

 A
ss

oc
ia

te
s 

C
om

pa
ny

, m
an

uf
ac

tu
re

rs
 o

f t
he

 G
O

R
E

™
 c

ov
er

 s
ys

te
m

, s
po

ns
or

ed
 a

nd
 

pa
id

 fo
r a

 c
om

pr
eh

en
si

ve
 o

do
r i

nv
es

tig
at

io
n 

of
 th

ei
r s

ys
te

m
 b

y 
B

ar
th

 &
 B

itt
er

, a
 G

er
m

an
 C

om
pa

ny
 

sp
ec

ia
liz

in
g 

in
 o

do
r i

nv
es

tig
at

io
ns

.1
  T

he
 in

ve
st

ig
at

io
n 

pr
ov

id
es

 a
 b

as
is

 fo
r e

st
im

at
in

g 
th

e 
od

or
 e

m
is

si
on

s 
fro

m
 th

e 
pr

op
os

ed
 fa

ci
lit

y 
he

re
.  

Th
e 

fa
ci

lit
y 

st
ud

ie
d 

in
 th

e 
B

ar
th

 a
nd

 B
itt

er
 s

tu
dy

 u
se

d 
th

e 
sa

m
e 

ba
si

c 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

1  
C

er
tif

yi
ng

 P
os

iti
on

 s
ta

te
m

en
t o

n 
C

om
pa

ris
on

 o
f o

do
r E

m
is

si
on

s 
an

d 
Im

m
is

si
on

s 
of

 V
ar

io
us

 C
om

po
st

in
g 

S
ys

te
m

s.
 , 

N
ar

th
 &

 B
itt

er
, 

A
n 

de
r F

el
dm

ar
k 

16
 3

15
15

 W
un

st
or

, G
er

m
an

y.
  D

ep
te

m
be

r 2
2,

 2
00

6.
 



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
13

sy
st

em
, a

lth
ou

gh
 th

e 
w

as
te

 re
ce

iv
in

g 
an

d 
gr

in
di

ng
 o

pe
ra

tio
ns

 w
er

e 
no

t i
n 

en
cl

os
ed

 s
pa

ce
s 

in
 th

e 
B

ar
th

 
an

d 
B

itt
er

 s
tu

dy
.  

B
ut

 th
e 

de
co

m
po

si
tio

n 
ph

as
e 

w
as

 e
xa

ct
ly

 th
e 

sa
m

e.
   

A
fte

r g
rin

di
ng

 a
nd

 m
ix

in
g,

 th
e 

co
m

po
st

in
g 

m
at

er
ia

ls
 a

re
 p

la
ce

d 
un

de
r t

he
 fi

rs
t s

et
 o

f G
O

R
E

™
 c

ov
er

s 
fo

r a
 

pe
rio

d 
of

 4
 w

ee
ks

, c
al

le
d 

P
ha

se
 1

.  
A

t t
he

 c
on

cl
us

io
n 

of
 th

is
 p

er
io

d,
 th

e 
co

ve
rs

 a
re

 o
pe

ne
d 

an
d 

th
e 

m
at

er
ia

l i
s 

m
ov

ed
 to

 a
 n

ew
 G

O
R

E
™

 c
ov

er
ed

 p
ad

 w
he

re
 it

 re
m

ai
ns

 fo
r t

he
 n

ex
t t

w
o 

w
ee

ks
, a

 p
er

io
d 

ca
lle

d 
P

ha
se

 2
.  

A
fte

r t
w

o 
w

ee
ks

 th
e 

pr
oc

es
s 

is
 re

pe
at

ed
 a

s 
th

e 
m

at
er

ia
l i

s 
m

ov
ed

 to
 th

e 
fin

al
 p

ha
se

, c
al

le
d 

P
ha

se
 3

 w
he

re
 it

 re
m

ai
ns

 fo
r a

n 
ad

di
tio

na
l 2

 w
ee

ks
.  

A
t t

he
 c

on
cl

us
io

n 
of

 th
is

 8
 w

ee
k 

de
co

m
po

si
tio

n 
pe

rio
d,

 th
e 

m
at

er
ia

l i
s 

no
w

 re
ad

y 
fo

r s
cr

ee
ni

ng
 a

nd
 p

la
ce

m
en

t i
n 

a 
fin

al
 p

ro
du

ct
 s

to
ra

ge
, a

w
ai

tin
g 

sa
le

 to
 

m
ar

ke
t. 

  

A
t t

he
 p

ro
po

se
d 

H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
 fa

ci
lit

y 
th

e 
re

ce
iv

in
g,

 s
or

tin
g,

 m
ix

in
g 

an
d 

gr
in

di
ng

 a
re

as
 

ha
ve

 b
ee

n 
as

su
m

ed
 to

 b
e 

an
 in

si
gn

ifi
ca

nt
 s

ou
rc

e 
of

 o
do

r g
iv

en
 th

ey
 a

re
 c

om
pl

et
el

y 
en

cl
os

ed
 a

nd
 th

e 
ve

nt
ila

tio
n 

ai
r t

re
at

ed
 w

ith
 a

 b
io

fil
te

r. 
 T

he
 o

do
r i

nv
es

tig
at

io
n 

ha
s 

th
er

ef
or

e 
fo

cu
se

d 
m

ai
nl

y 
on

 th
e 

ac
tiv

e 
co

m
po

st
in

g 
ar

ea
s 

an
d 

th
e 

pr
od

uc
t s

to
ra

ge
 a

re
as

.  
Th

er
e 

ar
e 

tw
o 

m
ai

n 
pa

ds
 u

se
d 

fo
r c

om
po

st
in

g.
  P

ad
 1

 
w

ill
 u

se
 a

 G
O

R
E

™
 s

ys
te

m
 to

 c
om

po
st

 a
 m

ix
tu

re
 o

f g
re

en
 w

as
te

 a
nd

 fo
od

 w
as

te
.  

P
ad

 2
 w

ill
 a

ls
o 

us
e 

a 
G

O
R

E™
 s

ys
te

m
 to

 c
om

po
st

 a
 m

ix
tu

re
 o

f t
he

 B
io

so
lid

s 
an

d 
th

e 
co

m
m

er
ci

al
 g

re
en

 b
ul

ki
ng

 a
ge

nt
 w

as
te

.  
Fi

na
lly

, a
 s

m
al

l p
ad

 to
 th

e 
no

rth
 w

ill
 c

om
po

st
 o

rg
an

ic
 g

re
en

 w
as

te
 in

 o
pe

n 
w

in
dr

ow
s.

  P
ro

du
ct

 s
to

ra
ge

 w
ill

 
be

 in
 a

n 
ar

ea
 n

or
th

w
es

t o
f t

he
 G

O
R

E
™

 c
om

po
st

in
g 

ar
ea

.  
 

Ta
bl

e 
3-

2 
sh

ow
s 

th
e 

em
is

si
on

 c
al

cu
la

tio
ns

 fo
llo

w
in

g 
m

et
ho

ds
 o

ut
lin

ed
 in

 th
e 

B
ar

th
 &

 B
itt

er
 p

ap
er

 o
f o

do
r 

em
is

si
on

 s
ou

rc
es

 a
t t

he
 fa

ci
lit

y.
   

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

14
 

Pr
oj

ec
t 2

9-
27

15
0A

Ta
bl

e 
3-

2.
  C

al
cu

la
tio

n 
of

 O
do

r E
m

is
si

on
s 

fro
m

 P
ro

po
se

d 
C

om
po

st
in

g 
Fa

ci
lit

y 

So
ur

ce
 

E
m

is
si

on
 

Fa
ct

or
 

U
ni

ts
 

S
iz

e 
U

ni
ts

 
Fr

ac
tio

n 
of

 T
im

e 
O

do
r

E
m

is
si

on
s 

(O
U

/s
) 

Pa
d 

1 
 

 
 

 
 

 
W

ee
k�

1�
no

n�
ve

nt
ila

te
d�

4�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

80
0�

33
60

�
W

ee
k�

1�
V

en
ti

la
te

d�
5.

56
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
20

0�
11

68
�

W
ee

k�
2�

no
n�

ve
nt

ila
te

d�
0.

33
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
75

0�
26

0�
W

ee
k�

2�
V

en
ti

la
te

d�
0.

56
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
25

0�
14

7�
W

ee
k�

3�
no

n�
ve

nt
ila

te
d�

0.
22

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

75
0�

17
3�

W
ee

k�
3�

V
en

ti
la

te
d�

0.
42

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

25
0�

11
0�

W
ee

k�
4�

no
n�

ve
nt

ila
te

d�
0.

22
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
80

0�
18

5�
W

ee
k�

4�
V

en
ti

la
te

d�
0.

42
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
20

0�
88

�
Tu

rn
in

g�
to

�P
ha

se
�2

�
2.

33
�

O
U

/m
3 /s

�
15

98
�

m
3 �

0.
07

1�
26

5�
W

ee
k�

5�
no

n�
ve

nt
ila

te
d�

0.
28

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

83
0�

24
4�

W
ee

k�
5�

V
en

ti
la

te
d�

0.
49

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

17
0�

87
�

W
ee

k�
6�

no
n�

ve
nt

ila
te

d�
0.

17
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
92

0�
16

4�
W

ee
k�

6�
V

en
ti

la
te

d�
0.

35
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
08

0�
29

�
Tu

rn
in

g�
to

�P
ha

se
�3

�
0.

58
�

O
U

/m
3 /s

�
15

98
�

m
3 �

0.
07

1�
66

�
W

ee
k�

7�
no

n�
ve

nt
ila

te
d�

0.
17

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

96
0�

17
1�

W
ee

k�
7�

V
en

ti
la

te
d�

0.
21

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

04
0�

9�
W

ee
k�

8�
no

n�
ve

nt
ila

te
d�

0.
17

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

96
0�

17
1�

W
ee

k�
8�

V
en

ti
la

te
d�

0.
21

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

04
0�

9�
Tu

rn
in

g�
to

�fi
ni

sh
ed

�s
to

ra
ge

�
0.

42
�

O
U

/m
3 /s

�
15

98
�

m
3 �

0.
07

1�
48

�
� Pa

d�
2�

�
�

�
�

�
�

W
ee

k�
1�

no
n�

ve
nt

ila
te

d�
4�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
80

0�
33

60
�

W
ee

k�
1�

V
en

ti
la

te
d�

5.
56

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

20
0�

11
68

�
W

ee
k�

2�
no

n�
ve

nt
ila

te
d�

0.
33

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

75
0�

26
0�

W
ee

k�
2�

V
en

ti
la

te
d�

0.
56

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

25
0�

14
7�

W
ee

k�
3�

no
n�

ve
nt

ila
te

d�
0.

22
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
75

0�
17

3�
W

ee
k�

3�
V

en
ti

la
te

d�
0.

42
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
25

0�
11

0�
W

ee
k�

4�
no

n�
ve

nt
ila

te
d�

0.
22

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

80
0�

18
5�

W
ee

k�
4�

V
en

ti
la

te
d�

0.
42

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

20
0�

88
�

Tu
rn

in
g�

to
�P

ha
se

�2
�

2.
33

�
O

U
/m

3 /s
�

15
98

�
m

3 �
0.

07
1�

26
5�

W
ee

k�
5�

no
n�

ve
nt

ila
te

d�
0.

28
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
83

0�
24

4�
W

ee
k�

5�
V

en
ti

la
te

d�
0.

49
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
17

0�
87

�
W

ee
k�

6�
no

n�
ve

nt
ila

te
d�

0.
17

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

92
0�

16
4�

W
ee

k�
6�

V
en

ti
la

te
d�

0.
35

�
O

U
/m

2 /s
�

10
50

�
m

2 �
0.

08
0�

29
�

Tu
rn

in
g�

to
�P

ha
se

�3
�

0.
58

�
O

U
/m

3 /s
�

15
98

�
m

3 �
0.

07
1�

66
�

W
ee

k�
7�

no
n�

ve
nt

ila
te

d�
0.

17
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
96

0�
17

1�
W

ee
k�

7�
V

en
ti

la
te

d�
0.

21
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
04

0�
9�

W
ee

k�
8�

no
n�

ve
nt

ila
te

d�
0.

17
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
96

0�
17

1�
W

ee
k�

8�
V

en
ti

la
te

d�
0.

21
�

O
U

/m
2 /s

�
10

50
�

m
2 �

0.
04

0�
9�



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
15

Tu
rn

in
g�

to
�fi

ni
sh

ed
�s

to
ra

ge
�

0.
42

�
O

U
/m

3 /s
�

15
98

�
m

3 �
0.

07
1�

48
�

� O
rg

an
ic

�C
om

po
st

�A
re

a�
�

�
�

�
�

�

W
ee

k�
1�

5.
56

�
O

U
/m

2 /s
�

26
2.

5�
m

2 �
1.

00
0�

14
60

�
W

ee
k�

2�
0.

56
�

O
U

/m
2 /s

�
26

2.
5�

m
2 �

1.
00

0�
14

7�
W

ee
k�

3�
0.

42
�

O
U

/m
2 /s

�
26

2.
5�

m
2 �

1.
00

0�
11

0�
W

ee
k�

4�
0.

42
�

O
U

/m
2 /s

�
26

2.
5�

m
2 �

1.
00

0�
11

0�
Tu

rn
in

g�
to

�P
ha

se
�2

�
2.

33
�

O
U

/m
3 /s

�
39

9.
5�

m
3 �

0.
01

8�
17

�
W

ee
k�

5�
0.

49
�

O
U

/m
2 /s

�
26

2.
5�

m
2 �

1.
00

0�
12

9�
W

ee
k�

6�
0.

35
�

O
U

/m
2 /s

�
26

2.
5�

m
2 �

1.
00

0�
92

�
Tu

rn
in

g�
to

�P
ha

se
�3

�
0.

58
�

O
U

/m
3 /s

�
39

9.
5�

m
3 �

0.
01

8�
4�

W
ee

k�
7�

0.
21

�
O

U
/m

2 /s
�

26
2.

5�
m

2 �
1.

00
0�

55
�

W
ee

k�
8�

0.
21

�
O

U
/m

2 /s
�

26
2.

5�
m

2 �
1.

00
0�

55
�

Tu
rn

in
g�

to
�fi

ni
sh

ed
�s

to
ra

ge
�

0.
42

�
O

U
/m

3 /s
�

39
9.

5�
m

3 �
0.

01
8�

3�
St

or
ag

e�
0.

15
�

O
U

/m
2 /s

�
52

5�
m

2 �
1.

00
0�

79
�

Pa
ck

ag
in

g/
de

liv
er

y�
1�

O
U

/m
3 /s

�
39

9.
5�

m
3 �

0.
01

8�
7�

� Pr
od

uc
t�

St
or

ag
e�

A
re

a�
�

�
�

�

St
or

ag
e�

0.
15

�
O

U
/m

2 /s
�

42
00

�
m

2 �
1.

00
0�

63
0�

Pa
ck

ag
in

g/
de

liv
er

y�
1�

O
U

/m
3 /s

�
31

96
�

m
3 �

0.
01

8�
57

�
� TO

TA
L�

�
16

,4
65

�

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

16
 

Pr
oj

ec
t 2

9-
27

15
0A



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
17

S
E

C
TI

O
N

 4
 

 

M
ET

EO
R

O
LO

G
IC

A
L 

D
A

TA
 

Th
e 

se
co

nd
 c

at
eg

or
y 

of
 d

at
a 

ne
ed

ed
 b

y 
th

e 
ai

r q
ua

lit
y 

m
od

el
 is

 m
et

eo
ro

lo
gi

ca
l d

at
a.

  F
or

 th
e 

cu
rr

en
t 

pr
oj

ec
t a

 to
ta

l o
f 5

 y
ea

rs
 o

f m
et

eo
ro

lo
gi

ca
l d

at
a 

w
er

e 
us

ed
.  

Th
e 

da
ta

 w
er

e 
ta

ke
n 

fro
m

 th
e 

ne
ar

by
 

W
he

el
er

 A
rm

y 
A

irf
ie

ld
 m

et
eo

ro
lo

gi
ca

l s
ta

tio
n.

  T
he

 W
he

el
er

 s
ta

tio
n 

co
lle

ct
s 

hi
gh

 q
ua

lit
y 

N
at

io
na

l W
ea

th
er

 
S

er
vi

ce
 d

at
a 

le
ss

 th
an

 3
 m

ile
s 

fro
m

 th
e 

fa
ci

lit
y.

  I
t i

s 
ju

dg
ed

 to
 b

e 
ve

ry
 re

pr
es

en
ta

tiv
e 

of
 th

e 
ar

ea
.  

Th
e 

ye
ar

s 
se

le
ct

ed
 fo

r a
na

ly
si

s 
w

er
e 

th
e 

m
os

t r
ec

en
t a

va
ila

bl
e 

20
05

 –
 2

00
9.

  A
 to

ta
l o

f 4
3,

82
8 

ho
ur

ly
 

ob
se

rv
at

io
ns

 o
f w

in
d 

sp
ee

d,
 w

in
d 

di
re

ct
io

n,
 te

m
pe

ra
tu

re
 a

nd
 o

th
er

 m
et

eo
ro

lo
gi

ca
l d

at
a 

w
er

e 
us

ed
.  

Th
es

e 
da

ta
 a

re
 b

es
t r

ep
re

se
nt

ed
 in

 a
 p

ic
to

ria
l r

ep
re

se
nt

at
io

n 
ca

lle
d 

a 
“w

in
d 

ro
se

”. 
 T

he
 w

in
d 

ro
se

 s
ho

w
s 

th
e 

re
la

tiv
e 

fre
qu

en
cy

 o
f w

in
ds

 fr
om

 d
iff

er
en

t d
ire

ct
io

ns
 a

nd
 d

iff
er

en
t s

pe
ed

s.
  N

ot
e 

th
at

 w
in

ds
 in

 a
 w

in
d 

ro
se

 
ar

e 
al

w
ay

s 
pr

es
en

te
d 

as
 th

e 
di

re
ct

io
n 

fro
m

 w
hi

ch
 th

e 
w

in
d 

is
 c

om
in

g.
   

Fi
gu

re
 4

-1
 is

 a
 w

in
d 

ro
se

 d
ep

ic
tio

n 
of

 th
e 

5 
ye

ar
 d

at
a 

se
t f

ro
m

 W
he

el
er

 A
rm

y 
A

irf
ie

ld
.  

  T
he

 fi
gu

re
 s

ho
w

s 
pr

ed
om

in
an

t w
in

ds
 a

re
 fr

om
 th

e 
ea

st
-n

or
th

ea
st

, w
hi

ch
 w

ou
ld

 c
ar

ry
 a

ny
 o

do
rs

 to
 th

e 
w

es
t-s

ou
th

w
es

t. 
  

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

18
 

Pr
oj

ec
t 2

9-
27

15
0A

Fi
gu

re
 4

-2
.  

W
in

d 
R

os
e 

fo
r 

W
he

el
er

 A
rm

y 
A

ir
fie

ld
 2

00
5 

- 2
00

9 



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
19

S
E

C
TI

O
N

 5
 

 

R
EC

EP
TO

R
 L

O
C

A
TI

O
N

S 

Th
e 

fin
al

 c
at

eg
or

y 
of

 in
fo

rm
at

io
n 

ne
ed

ed
 b

y 
th

e 
m

od
el

 is
 th

e 
lo

ca
tio

n 
at

 w
hi

ch
 c

on
ce

nt
ra

tio
ns

 a
re

 to
 b

e 
ca

lc
ul

at
ed

.  
Th

es
e 

lo
ca

tio
ns

 a
re

 c
al

le
d 

re
ce

pt
or

s.
  A

 to
ta

l o
f 2

,8
56

 lo
ca

tio
ns

 w
er

e 
sp

ec
ifi

ed
 a

s 
re

ce
pt

or
s.

  
Fo

r e
ac

h 
lo

ca
tio

n 
a 

to
po

gr
ap

hi
c 

el
ev

at
io

n 
w

as
 e

st
ab

lis
he

d 
fro

m
 d

at
a 

pr
ov

id
ed

 b
y 

th
e 

U
S

 G
eo

lo
gi

ca
l 

S
ur

ve
y 

in
 th

e 
fo

rm
 o

f a
 “g

eo
-ti

ff”
 fi

le
.  

To
po

gr
ap

hi
c 

da
ta

 w
er

e 
ob

ta
in

ed
 fr

om
 th

e 
U

S
G

S
’ S

ea
m

le
ss

 S
er

ve
r 

w
eb

si
te

.2
   

Fi
gu

re
 5

-1
 s

ho
w

s 
th

e 
lo

ca
tio

ns
 o

f t
he

 re
ce

pt
or

s 
us

ed
 in

 th
e 

cu
rr

en
t e

va
lu

at
io

n.
 

Fi
gu

re
 5

-1
.  

Lo
ca

tio
n 

of
 R

ec
ep

to
rs

 U
se

d 
in

 th
e 

M
od

el
in

g 
A

na
ly

si
s 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

2
ht

tp
://

se
am

le
ss

.u
sg

s.
go

v/
w

eb
si

te
/s

ea
m

le
ss

/v
ie

w
er

.h
tm

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

20
 

Pr
oj

ec
t 2

9-
27

15
0A



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
21

S
E

C
TI

O
N

 6
 

 

M
O

D
EL

 R
ES

U
LT

S 

Th
e 

ai
r q

ua
lit

y 
m

od
el

 u
se

d 
in

 th
e 

cu
rre

nt
 a

pp
lic

at
io

n 
is

 th
e 

E
P

A
 c

ur
re

nt
 re

co
m

m
en

de
d 

m
od

el
 fo

r 
re

gu
la

to
ry

 a
pp

lic
at

io
ns

 c
al

le
d 

A
E

R
M

O
D

.  
Th

e 
A

E
R

M
O

D
 m

od
el

 re
fle

ct
s 

th
e 

la
te

st
 d

ev
el

op
m

en
ts

 in
 

an
al

yt
ic

al
 a

ir 
qu

al
ity

 m
od

el
s 

an
d 

is
 re

co
m

m
en

de
d 

by
 E

P
A

 fo
r m

od
el

in
g 

in
du

st
ria

l f
ac

ilit
ie

s.
   

Th
e 

em
is

si
on

s 
fro

m
 T

ab
le

 3
-2

 w
er

e 
en

te
re

d 
in

to
 th

e 
m

od
el

 a
s 

a 
se

rie
s 

of
 A

R
E

A
P

O
LY

 s
ou

rc
es

.  
Th

e 
m

od
el

 w
as

 ru
n 

an
d 

od
or

 c
on

ce
nt

ra
tio

ns
 in

 D
/T

 (O
U

/m
3 ) w

er
e 

ca
lc

ul
at

ed
 fo

r e
ac

h 
of

 th
e 

43
,8

28
 h

ou
rs

 a
t 

ea
ch

 o
f t

he
 2

,8
56

 re
ce

pt
or

s.
  I

n 
ea

ch
 c

as
e 

w
he

re
 a

n 
od

or
 a

bo
ve

 1
 D

/T
 w

as
 c

al
cu

la
te

d,
 a

 re
co

rd
 w

as
 

w
rit

te
n 

an
d 

st
or

ed
 fo

r l
at

er
 p

os
t-p

ro
ce

ss
in

g.
   

Th
e 

po
st

 p
ro

ce
ss

in
g 

st
ep

s 
in

vo
lv

ed
 th

e 
fo

llo
w

in
g:

 

1.
 

S
or

t t
he

 re
co

rd
s 

by
 re

ce
pt

or
 to

 fi
nd

 th
e 

nu
m

be
r o

f h
ou

rs
 a

t e
ac

h 
re

ce
pt

or
 w

he
re

 th
e 

od
or

 
co

nc
en

tra
tio

ns
 w

er
e 

ab
ov

e 
1.

0 
D

/T
 a

nd
 4

.0
 D

/T
 

2.
 

A
ve

ra
ge

 th
e 

nu
m

be
r o

f h
ou

rs
 o

ve
r t

he
 5

 y
ea

rs
 to

 fi
nd

 th
e 

av
er

ag
e 

nu
m

be
r o

f h
ou

rs
 p

er
 y

ea
r a

t 
ea

ch
 re

ce
pt

or
 th

at
 th

e 
od

or
s 

ex
ce

ed
 1

.0
 D

/T
 a

nd
 4

.0
 D

/T
 

3.
 

D
iv

id
e 

by
 8

76
0 

an
d 

m
ul

tip
ly

 b
y 

10
0 

to
 fi

nd
 th

e 
pe

rc
en

ta
ge

 o
f t

he
 ti

m
e 

at
 e

ac
h 

re
ce

pt
or

 th
at

 th
e 

od
or

 e
xc

ee
ds

 th
e 

tw
o 

th
re

sh
ol

ds
 o

f 1
.0

 D
/T

 a
nd

 4
.0

 D
/T

. 

Th
e 

re
su

lts
 o

f t
he

 o
do

r i
nv

es
tig

at
io

n 
ar

e 
de

pi
ct

ed
 in

 F
ig

ur
es

 6
-1

 a
nd

 6
-2

 fo
r t

he
 tw

o 
th

re
sh

ol
d 

va
lu

es
 o

f 
1.

0 
D

/T
 a

nd
 4

.0
 D

/T
, r

es
pe

ct
iv

el
y.

  B
ot

h 
fig

ur
es

 s
ho

w
 th

at
 o

do
rs

 w
ou

ld
 b

e 
ve

ry
 in

fre
qu

en
t i

n 
th

e 
S

ch
of

ie
ld

 
B

ar
ra

ck
s.

  O
do

rs
 m

ay
 re

ac
h 

th
e 

th
re

sh
ol

d 
of

 d
et

ec
tio

n,
 b

ut
 le

ss
 th

an
 1

%
 o

f t
he

 ti
m

e,
 a

nd
 w

ou
ld

 n
ot

 re
ac

h 
th

e 
th

re
sh

ol
d 

of
 a

nn
oy

an
ce

 e
ve

n 
0.

1%
 o

f t
he

 ti
m

e 
in

 th
e 

B
ar

ra
ck

s.
   

W
ha

t t
hi

s 
m

ea
ns

 in
 c

om
m

on
 s

en
se

 te
rm

s 
is

 th
at

 if
 a

 p
er

so
n 

co
nc

en
tra

te
d 

on
 o

bs
er

vi
ng

 o
do

rs
 in

 th
e 

co
m

m
un

ity
, t

he
y 

m
ig

ht
 b

e 
ab

le
 to

 d
et

ec
t a

n 
od

or
 o

f a
 c

om
po

st
 n

at
ur

e 
as

 m
uc

h 
as

 1
%

 o
f t

he
 ti

m
e,

 b
ut

 if
 

no
t o

th
er

w
is

e 
lo

ok
in

g 
fo

r a
n 

od
or

, t
he

 ty
pi

ca
l p

er
so

n 
w

ou
ld

 d
et

ec
t a

n 
od

or
 fr

om
 th

e 
co

m
po

st
 o

pe
ra

tio
n 

le
ss

 th
an

 o
ne

 te
nt

h 
of

 o
ne

 p
er

ce
nt

 o
f t

he
 ti

m
e.

   

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

22
 

Pr
oj

ec
t 2

9-
27

15
0A

Fi
gu

re
 6

-1
.  

Pe
rc

en
t o

f T
im

e 
O

do
rs

 w
ou

ld
 E

xc
ee

d 
th

e 
Th

re
sh

ol
d 

of
 D

et
ec

tio
n 

(1
.0

 D
/T

) 



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
23

Fi
gu

re
 6

-2
.  

Pe
rc

en
t o

f T
im

e 
O

do
rs

 W
ou

ld
 E

xc
ee

d 
th

e 
Th

re
sh

ol
d 

O
f A

nn
oy

an
ce

 (4
.0

 D
/T

) 

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

24
 

Pr
oj

ec
t 2

9-
27

15
0A



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
25

S
E

C
TI

O
N

 7
 

 

C
O

N
C

LU
SI

O
N

S

Th
e 

re
su

lts
 o

f t
he

 in
ve

st
ig

at
io

n 
in

to
 p

ot
en

tia
l o

do
rs

 fr
om

 th
e 

pr
op

os
ed

 H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
 

fa
ci

lit
y 

ar
e 

as
 fo

llo
w

s:
 

� 
W

hi
le

 th
e 

pr
oc

es
s 

of
 c

om
po

st
in

g 
or

ga
ni

c 
m

at
te

r, 
in

cl
ud

in
g 

bi
os

ol
id

s,
 d

oe
s 

cr
ea

te
 o

do
ro

us
 g

as
es

, 
th

e 
en

cl
os

ur
e 

of
 th

e 
op

er
at

io
n 

bo
th

 w
ith

in
 th

e 
re

ce
iv

in
g 

bu
ild

in
g,

 c
on

tro
lle

d 
w

ith
 a

 b
io

fil
er

, a
nd

 th
e 

m
ai

n 
co

m
po

st
in

g 
ar

ea
, c

on
tro

lle
d 

by
 G

O
R

E
™

 c
ov

er
 s

ys
te

m
 te

ch
no

lo
gy

, w
ill 

su
bs

ta
nt

ia
lly

 b
lo

ck
, 

an
d 

co
nt

ro
l t

he
se

 o
do

ro
us

 g
as

es
. 

� 
B

as
ed

 o
n 

a 
sc

ie
nt

ifi
c 

in
ve

st
ig

at
io

n 
co

nd
uc

te
d 

at
 a

 c
om

po
st

in
g 

fa
ci

lit
y 

in
 E

ur
op

e 
us

in
g 

th
e 

G
O

R
E™

 c
ov

er
 s

ys
te

m
, r

es
id

ua
l o

do
rs

 th
at

 e
sc

ap
e 

th
e 

co
ve

rs
 h

av
e 

be
en

 q
ua

nt
ifi

ed
 a

nd
 m

od
el

ed
 

in
 a

 s
ta

te
-o

f-t
he

-a
rt 

di
sp

er
si

on
 p

ro
gr

am
 fo

r c
om

pu
tin

g 
of

f-s
ite

 c
on

ce
nt

ra
tio

ns
 o

f o
do

ro
us

 g
as

es
. 

� 
Th

e 
re

su
lts

 o
f t

he
 a

ir 
qu

al
ity

 m
od

el
in

g 
an

al
ys

is
 in

di
ca

te
 th

at
 th

an
 a

ny
 o

ff-
si

te
 o

do
rs

 w
ou

ld
 b

e 
ve

ry
 

in
fre

qu
en

t a
nd

 u
nl

ik
el

y 
to

 c
au

se
 o

r c
on

tri
bu

te
 to

 a
ny

 o
do

r c
om

pl
ai

nt
s 

in
 th

e 
su

rr
ou

nd
in

g 
co

m
m

un
ity

, i
nc

lu
di

ng
 th

e 
S

ch
of

ie
ld

 B
ar

ra
ck

s.
   

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

26
 

Pr
oj

ec
t 2

9-
27

15
0A



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
A

-1

A
P

P
E

N
D

IX
 A

 

R
es

um
e 

fo
r K

irk
 D

. W
in

ge
s 

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

A
-2

Pr
oj

ec
t 2

9-
27

15
0A



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
A

-3

KI
RK

 D
. W

IN
G

ES
 

ED
U

C
A

TI
O

N
 

19
73

 
M

S,
 C

he
m

ic
al

 E
ng

in
ee

rin
g,

 U
ni

ve
rs

ity
 o

f C
al

ifo
rn

ia
, B

er
ke

le
y,

 B
er

ke
le

y,
 C

A
 

19
71

 
BS

, E
ar

th
 a

nd
 P

la
ne

ta
ry

 S
ci

en
ce

, M
as

sa
ch

us
et

ts 
In

sti
tu

te
 o

f T
ec

hn
ol

og
y,

  
 

 
C

am
br

id
ge

, M
A

 
EX

PE
RI

EN
C

E 

M
r. 

W
in

ge
s 

ha
s 

ex
te

ns
iv

e 
ex

pe
rie

nc
e 

in
 t

he
 c

on
du

ct
 o

f 
od

or
 i

nv
es

tig
at

io
ns

. 
 H

e 
ha

s 
te

sti
fie

d 
as

 a
n 

ex
pe

rt 
w

itn
es

s 
on

 th
e 

to
pi

c 
of

 o
do

r i
n 

a 
C

ou
rt 

of
 L

aw
 a

nd
 w

el
l a

s 
in

 a
dm

in
ist

ra
tiv

e 
pr

oc
ee

di
ng

s.
  H

e 
ha

s 
be

en
 d

ep
os

ed
 

as
 a

n 
ex

pe
rt 

w
itn

es
s 

on
 o

do
r 

on
 n

um
er

ou
s 

oc
ca

sio
ns

. 
 H

e 
ha

s 
pu

bl
ish

ed
 p

ap
er

s,
 p

ar
tic

ip
at

ed
 i

n 
te

ch
ni

ca
l 

co
nf

er
en

ce
s 

an
d 

pr
ov

id
ed

 e
xp

er
tis

e 
to

 re
gu

la
to

ry
 a

ge
nc

ie
s 

on
 th

e 
to

pi
c 

of
 o

do
r. 

 H
e 

ha
s 

co
nd

uc
te

d 
od

or
 s

tu
di

es
 

of
 8

 d
iff

er
en

t w
as

te
w

at
er

 tr
ea

tm
en

t p
la

nt
s 

an
d 

as
so

ci
at

ed
 fa

ci
lit

ie
s.

  H
e 

ha
s 

co
nd

uc
te

d 
od

or
 s

tu
di

es
 o

f 7
 d

iff
er

en
t 

so
lid

 w
as

te
 la

nd
fil

ls.
  

H
e 

ha
s 

co
nd

uc
te

d 
od

or
 i

nv
es

tig
at

io
ns

 f
or

 a
 v

ar
ie

ty
 o

f 
ot

he
r 

in
du

str
ia

l f
ac

ili
tie

s,
 i

nc
lu

di
ng

 
re

nd
er

in
g 

pl
an

ts,
 a

sp
ha

lt 
pa

vi
ng

 f
ac

ili
tie

s,
 a

sp
ha

lt 
sh

in
gl

e 
pr

od
uc

tio
n 

pl
an

ts,
 a

ut
om

ob
ile

 a
ss

em
bl

y 
pl

an
ts,

 a
nd

 
co

m
po

sti
ng

 f
ac

ili
tie

s.
  

H
is 

ex
pe

rti
se

 i
n 

od
or

 c
on

ce
rn

s 
al

l 
as

pe
ct

s 
of

 o
do

r, 
in

cl
ud

in
g 

th
e 

m
ea

su
re

m
en

t 
an

d 
qu

an
tif

ic
at

io
n 

of
 o

do
r, 

th
e 

tra
ns

po
rt 

an
d 

di
sp

er
sio

n 
of

 o
do

r, 
te

ch
ni

qu
es

 u
se

d 
to

 c
on

tro
l o

do
r 

an
d 

str
uc

tu
re

 a
nd

 
de

sig
n 

of
 o

do
r c

om
pl

ai
nt

 m
an

ag
em

en
t a

nd
 re

sp
on

se
 p

ro
gr

am
s.

  
Ex

am
pl

es
 o

f t
he

 ty
pe

 o
f w

or
k 

M
r. 

W
in

ge
s 

ha
s 

pe
rfo

rm
ed

 in
 h

is 
ca

re
er

 a
re

 li
ste

d 
as

 fo
llo

w
s:

 

�
C

on
du

ct
ed

 s
ev

er
al

 a
ir 

qu
al

ity
 s

tu
di

es
 fo

r 
a 

la
rg

e 
op

er
at

in
g 

la
nd

fil
l i

n 
ea

ste
rn

 W
as

hi
ng

to
n.

  
Th

e 
stu

di
es

 
in

vo
lve

d 
in

ve
sti

ga
tio

ns
 o

f f
la

re
 s

ys
te

m
s,

 fu
gi

tiv
e 

du
st 

an
d 

al
l a

ir 
qu

al
ity

 p
er

m
its

 fo
r a

 re
la

te
d 

ga
s-t

o-
en

er
gy

 
pl

an
t 

co
ns

tru
ct

ed
 a

t 
th

e 
la

nd
fil

l. 
 C

om
pl

ex
 a

ir 
qu

al
ity

 m
od

el
in

g 
in

vo
lvi

ng
 t

he
 C

AL
PU

FF
 s

ys
te

m
 w

as
 

in
cl

ud
ed

 in
 th

e 
an

al
ys

is.
  P

re
pa

re
d 

a 
Ti

tle
 V

 p
er

m
it 

ap
pl

ic
at

io
n 

fo
r t

he
 s

am
e 

fa
ci

lit
y.

 
 

�
C

on
du

ct
ed

 e
nv

iro
nm

en
ta

l 
au

di
ts 

of
 s

ev
er

al
 a

sp
ha

lt 
sh

in
gl

e 
an

d 
re

la
te

d 
fa

ci
lit

ie
s 

in
 A

rk
an

sa
s 

an
d 

Lo
ui

sia
na

. 
 T

he
 s

tu
di

es
 in

vo
lve

d 
co

m
pl

et
e 

re
vi

ew
 o

f a
ll 

so
ur

ce
s 

of
 a

ir 
qu

al
ity

 e
m

iss
io

ns
 a

t t
he

 p
la

nt
s,

 a
ll 

ap
pl

ic
ab

le
 a

ir 
qu

al
ity

 re
gu

la
tio

ns
 a

nd
 a

 c
om

pr
eh

en
siv

e 
re

vi
ew

 o
f t

he
 a

ir 
qu

al
ity

 p
er

m
its

 fo
r t

he
 fa

ci
lit

ie
s.

 
 

�
C

on
du

ct
ed

 a
ir 

qu
al

ity
 i

nv
es

tig
at

io
ns

 f
or

 a
 c

lo
se

d 
la

nd
fil

l 
in

 E
ve

re
tt,

 W
as

hi
ng

to
n 

in
 s

up
po

rt 
of

 a
 

br
ow

nf
ie

ld
s 

de
ve

lo
pm

en
t 

pr
oj

ec
t 

fo
r 

th
e 

la
nd

fil
l. 

Ef
fo

rts
 i

nc
lu

de
d 

an
 a

ir 
qu

al
ity

 a
nd

 m
et

eo
ro

lo
gi

ca
l 

m
ea

su
re

m
en

t p
ro

gr
am

, a
nd

 a
 c

om
pr

eh
en

siv
e 

ai
r q

ua
lit

y 
m

od
el

in
g 

in
ve

sti
ga

tio
n 

of
 th

e 
la

nd
fil

l. 
 

�
Pr

ov
id

ed
 e

xp
er

t w
itn

es
s 

su
pp

or
t f

or
 li

tig
at

io
n 

in
vo

lvi
ng

 a
lle

ge
d 

od
or

 im
pa

ct
s 

at
 a

 w
as

te
w

at
er

 tr
ea

tm
en

t 
fa

ci
lit

y 
in

 e
as

te
rn

 W
as

hi
ng

to
n.

 
 

�
Pr

ov
id

ed
 e

xp
er

t 
w

itn
es

s 
te

sti
m

on
y 

fo
r 

lit
ig

at
io

n 
in

vo
lvi

ng
 a

lle
ge

d 
od

or
 f

ro
m

 a
 s

ol
id

 w
as

te
 l

an
df

ill 
in

 
Th

ur
sto

n 
C

ou
nt

y,
 W

as
hi

ng
to

n.
 

 
�

C
on

du
ct

ed
 a

ir 
qu

al
ity

 m
od

el
in

g 
an

d 
od

or
 in

ve
sti

ga
tio

ns
 fo

r a
 p

ro
po

se
d 

ho
t m

ix
 a

sp
ha

lt 
pl

an
t i

n 
Th

ur
sto

n 
C

ou
nt

y,
 W

as
hi

ng
to

n.
  I

nc
lu

de
d 

in
 th

is 
ef

fo
rt 

w
as

 p
re

se
nt

at
io

n 
of

 a
na

ly
sis

 re
su

lts
 in

 a
 p

ub
lic

 h
ea

rin
g.

 
 

�
Ev

al
ua

te
d 

od
or

 im
pa

ct
s 

fro
m

 a
 p

ol
ys

ty
re

ne
 m

an
uf

ac
tu

rin
g 

fa
ci

lit
y 

in
 S

ou
th

er
n 

C
al

ifo
rn

ia
. 

 
�

D
es

ig
ne

d 
an

d 
in

sta
lle

d 
ai

r 
m

on
ito

rin
g 

eq
ui

pm
en

t a
t t

he
 S

al
to

n 
Se

a 
to

 m
ea

su
re

 c
on

ce
nt

ra
tio

ns
 o

f P
M

10
 

in
 th

e 
ai

r 
du

rin
g 

ex
pe

rim
en

ta
l t

es
tin

g 
of

 w
at

er
 tr

ea
tm

en
t e

qu
ip

m
en

t a
t t

he
 S

ea
. 

 A
lso

 m
an

ag
ed

 a
 m

aj
or

 
od

or
 m

ea
su

re
m

en
t p

ro
gr

am
 fo

r t
he

 S
al

to
n 

Se
a.

 

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

A
-4

Pr
oj

ec
t 2

9-
27

15
0A

�
Pr

ov
id

ed
 t

he
 a

ir 
qu

al
ity

 p
or

tio
ns

 o
f 

an
 E

nv
iro

nm
en

ta
l 

Im
pa

ct
 S

ta
te

m
en

t 
fo

r 
th

e 
C

ity
 o

f 
Se

at
tle

=s
 

C
om

pr
eh

en
siv

e 
So

lid
 W

as
te

 M
an

ag
em

en
t 

Pl
an

. 
 T

he
 s

tu
dy

 i
nv

ol
ve

d 
ev

al
ua

tio
n 

of
 t

he
 c

om
pl

ex
 o

do
r 

iss
ue

s 
su

rro
un

di
ng

 th
e 

ha
nd

lin
g,

 a
nd

 p
ro

ce
ss

in
g 

of
 s

ol
id

 w
as

te
. 

�
Pr

ep
ar

ed
 a

 T
itle

 V
 p

er
m

it 
ap

pl
ic

at
io

n 
fo

r a
 s

ol
id

 w
as

te
 in

ci
ne

ra
to

r i
n 

O
re

go
n.

 

� 
C

on
du

ct
ed

 s
ix

 d
iff

er
en

t i
nv

es
tig

at
io

ns
 o

f a
ir 

qu
al

ity
 im

pa
ct

s 
as

so
ci

at
ed

 w
ith

 w
as

te
w

at
er

 tr
ea

tm
en

t 
fa

ci
lit

ie
s 

in
 th

e 
no

rth
w

es
t i

nc
lu

di
ng

 o
do

r e
va

lu
at

io
ns

. 

�
Ev

al
ua

te
d 

ai
r q

ua
lit

y 
an

d 
od

or
 im

pa
ct

s 
fro

m
 a

 c
at

tle
 fe

ed
in

g 
op

er
at

io
n 

in
 e

as
te

rn
 W

as
hi

ng
to

n 
St

at
e.

 

�
M

an
ag

ed
 a

 m
aj

or
 o

do
r i

nv
es

tig
at

io
n 

fo
r S

ea
ttle

 M
et

ro
 o

f a
ll 

of
f-s

ite
 w

as
te

w
at

er
 h

an
dl

in
g 

sy
ste

m
s.

  

�
M

an
ag

ed
 tw

o 
se

pa
ra

te
 o

do
r i

nv
es

tig
at

io
ns

 fo
r a

 y
ar

d-
w

as
te

 c
om

po
sti

ng
 o

pe
ra

tio
n 

in
 th

e 
Se

at
tle

 a
re

a.
 

�
C

on
du

ct
ed

 o
do

r 
in

ve
sti

ga
tio

ns
 fo

r 
a 

nu
m

be
r 

of
 s

ol
id

 w
as

te
 p

ro
je

ct
s,

 in
cl

ud
in

g 
la

nd
fil

ls,
 tr

an
sfe

r 
sta

tio
ns

 
an

d 
tra

ns
po

rt 
fa

ci
lit

ie
s.

 

M
r. 

W
in

ge
s 

ar
ea

s 
of

 e
xp

er
tis

e:
 

�
A

ir 
Q

ua
lit

y 
M

od
el

 D
ev

el
op

m
en

t a
nd

 A
pp

lic
at

io
n 

�
A

irb
or

ne
 D

ep
os

iti
on

 o
f P

ar
tic

ul
at

e 
an

d 
G

as
eo

us
 C

om
po

un
ds

 fr
om

 D
ry

 a
nd

 W
et

 P
ro

ce
ss

es
 

�
O

do
r S

ci
en

ce
, M

od
el

in
g 

an
d 

M
ea

su
re

m
en

t 

�
D

es
ig

n 
an

d 
Im

pl
em

en
ta

tio
n 

of
 A

m
bi

en
t A

ir 
M

ea
su

re
m

en
t P

ro
gr

am
s 

�
A

ir 
Q

ua
lit

y 
Pe

rm
it 

Ap
pl

ic
at

io
n 

Pr
ep

ar
at

io
n 

�
Ex

pe
rt 

W
itn

es
s 

Te
sti

m
on

y 
on

 A
ir 

Q
ua

lit
y 

Iss
ue

s 

Pr
io

r t
o 

jo
in

in
g 

EN
VI

RO
N

 M
r. 

W
in

ge
s 

ex
pe

rie
nc

e 
in

cl
ud

es
: 

20
08

 
G

eo
m

at
rix

 C
on

su
lta

nt
s,

 In
c.

, P
rin

ci
pa

l S
ci

en
tis

t 

20
04

 
M

FG
, I

nc
., 

Ly
nn

w
oo

d,
 W

A
, S

en
io

r A
tm

os
ph

er
ic

 S
ci

en
tis

t 

19
93

 
TR

C
 E

nv
iro

nm
en

ta
l C

or
po

ra
tio

n,
 M

ou
nt

la
ke

 T
er

ra
ce

, W
A

, V
ic

e 
Pr

es
id

en
t 

19
85

 
Th

e 
Ea

rth
 T

ec
hn

ol
og

y 
C

or
po

ra
tio

n,
 S

ea
ttle

, W
A

, M
an

ag
er

, A
ir 

Q
ua

lit
y 

19
81

 
En

vi
ro

nm
en

ta
l R

es
ea

rc
h 

an
d 

Te
ch

no
lo

gy
, W

es
tla

ke
 V

illa
ge

, C
A

, S
ec

tio
n 

M
an

ag
er

 

19
77

 
U

ni
te

d 
St

at
es

 A
ir 

Fo
rc

e,
 C

ap
ta

in
, D

ay
to

n,
 O

H
 

PR
O

FE
SS

IO
N

A
L 

A
FF

ILI
A

TI
O

N
S 

&
 A

C
TI

V
IT

IE
S 

A
ir 

Po
llu

tio
n 

C
on

tro
l A

ss
oc

ia
tio

n 

A
ir 

an
d 

W
as

te
 M

an
ag

em
en

t A
ss

oc
ia

tio
n 

- A
W

M
A 

Te
ch

ni
ca

l A
ss

oc
ia

tio
n 

of
 th

e 
Pu

lp
 a

nd
 P

ap
er

 In
du

str
y 

C
ER

TI
FI

C
A

TI
O

N
 

40
-h

ou
r H

az
ar

do
us

 M
at

er
ia

l T
ra

in
in

g 
C

ou
rs

e 
(2

9C
FR

 1
91

0.
12

0)
 



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
A

-5

PU
BL

IC
A

TI
O

N
S 

&
 P

RE
SE

N
TA

TI
O

N
S 

“A
er

ia
l D

ep
os

iti
on

 o
f D

io
xi

ns
 a

nd
 F

ur
an

s 
fro

m
 a

 D
iss

ol
vi

ng
 S

ul
fit

e 
Pu

lp
 M

ill 
in

 S
ou

th
ea

st 
A

la
sk

a.
” 

W
.J.

 S
hi

el
ds

, 
J.M

. M
al

oy
, K

.D
. W

in
ge

s,
 K

.J.
 R

ic
hm

on
d,

 L
.P

. Y
os

t, 
an

d 
D

. P
ee

k,
 1

99
9 

TA
PP

I I
nt

er
na

tio
na

l 
En

vi
ro

nm
en

ta
l C

on
fe

re
nc

e 
an

d 
Ex

hi
bi

t, 
Ap

ril
, 1

99
9.

 

“O
do

ro
us

 G
as

 P
er

m
ea

tio
n 

th
ro

ug
h 

Pl
as

tic
 M

em
br

an
es

.”
 K

.D
. W

in
ge

s 
an

d 
M

.E
. H

ra
ch

ov
ec

. P
re

se
nt

ed
 a

t t
he

 
A

nn
ua

l M
ee

tin
g 

of
 th

e 
Pa

ci
fic

 N
or

th
w

es
t I

nt
er

na
tio

na
l S

ec
tio

n 
of

 th
e 

A
ir 

an
d 

W
as

te
 M

an
ag

em
en

t 
A

ss
oc

ia
tio

n.
 N

ov
em

be
r, 

19
95

. 

“O
do

rs
 a

nd
 th

e 
Pu

lp
 a

nd
 P

ap
er

 In
du

str
y.

” 
K.

D
. W

in
ge

s.
 P

re
se

nt
ed

 a
t t

he
 A

nn
ua

l E
nv

iro
nm

en
ta

l M
ee

tin
g 

of
 th

e 
Te

ch
ni

ca
l A

ss
oc

ia
tio

n 
of

 th
e 

Pu
lp

 a
nd

 P
ap

er
 In

du
str

y.
 A

pr
il,

 1
99

0.
 

“P
ar

tic
ul

at
e 

D
isp

er
sio

n 
at

 S
ur

fa
ce

 C
oa

l M
in

es
.”

 K
.D

. W
in

ge
s 

an
d 

C
.F

. C
ol

e.
 P

re
se

nt
ed

 a
t t

he
 A

PC
A 

an
nu

al
 

m
ee

tin
g,

 M
in

ne
ap

ol
is,

 M
in

ne
so

ta
. J

un
e,

 1
98

6.
 

“A
ir 

Po
llu

tio
n 

Ex
pe

rim
en

ts 
in

 a
 H

ig
hw

ay
 T

un
ne

l.”
 K

.D
. W

in
ge

s.
 P

re
se

nt
ed

 a
t t

he
 A

PC
A

 A
nn

ua
l M

ee
tin

g,
 S

an
 

Fr
an

ci
sc

o,
 C

al
ifo

rn
ia

. J
un

e,
 1

98
4.

 

“2
4 

H
ou

r T
SP

 A
na

ly
sis

 fo
r F

ug
iti

ve
 D

us
t S

ou
rc

es
.”

 K
.D

. W
in

ge
s.

 P
re

se
nt

ed
 a

t t
he

 A
PC

A
 A

nn
ua

l M
ee

tin
g,

 S
an

 
Fr

an
ci

sc
o,

 C
al

ifo
rn

ia
. J

un
e,

 1
98

4.
 

“A
n 

A
ir 

Q
ua

lity
 M

od
el

 fo
r C

al
cu

la
tio

n 
of

 C
ar

bo
n 

M
on

ox
id

e 
C

on
ce

nt
ra

tio
ns

 in
 T

w
o 

W
ay

 T
un

ne
ls.

” 
K.

D
. 

W
in

ge
s.

 P
re

se
nt

ed
 a

t t
he

 A
nn

ua
l G

en
er

al
 M

ee
tin

g 
of

 th
e 

Pa
ci

fic
 N

or
th

w
es

t I
nt

er
na

tio
na

l S
ec

tio
n 

of
 

A
PC

A
. N

ov
em

be
r, 

19
83

. 

“D
ev

el
op

m
en

t o
f a

n 
A

ir 
Q

ua
lity

 M
od

el
 fo

r M
in

in
g 

Fu
gi

tiv
e 

D
us

t.”
 K

.D
. W

in
ge

s.
 P

re
se

nt
ed

 a
t t

he
 A

PC
A

 A
nn

ua
l 

M
ee

tin
g,

 N
ew

 O
rle

an
s,

 Lo
ui

sia
na

. J
un

e,
 1

98
2.

 

“A
n 

A
na

ly
sis

 o
f A

ir 
Q

ua
lity

 a
nd

 V
isi

bi
lit

y 
Ef

fe
ct

s 
fro

m
 a

n 
11

 M
illi

on
 T

on
 P

er
 Y

ea
r C

oa
l M

in
e 

N
ea

r B
ry

ce
 C

an
yo

n 
N

at
io

na
l P

ar
k.

” 
K.

D
. W

in
ge

s.
 P

ro
ce

ed
in

gs
 o

f t
he

 1
98

1 
AP

C
A

 C
on

ve
nt

io
n,

 P
hi

la
de

lp
hi

a,
 P

en
ns

yl
va

ni
a.

 
Ju

ne
, 1

98
1.

 

“A
ss

es
sin

g 
M

in
in

g 
O

pe
ra

tio
ns

 w
ith

 A
ir 

Q
ua

lit
y 

M
od

el
s.

” 
K.

D
. W

in
ge

s.
 P

ro
ce

ed
in

gs
 o

f t
he

 1
97

9 
AP

C
A

 
C

on
ve

nt
io

n,
 C

in
ci

nn
at

i, 
O

hi
o.

 Ju
ne

, 1
97

9.
 

“C
om

m
un

ity
 E

xp
os

ur
e 

A
ss

oc
ia

te
d 

w
ith

 R
el

ea
se

s 
of

 P
lu

to
ni

um
 C

on
ta

m
in

at
ed

 S
oi

l f
ro

m
 th

e 
90

3 
D

ru
m

 S
to

ra
ge

 P
ad

 
at

 th
e 

Ro
ck

y 
Fl

at
s 

N
uc

le
ar

 W
ea

po
ns

 P
la

nt
.”

 T
.R

. M
on

ga
n,

 S
.R

. R
ip

pl
e,

 K
.D

. W
in

ge
s 

an
d 

R.
M

. Q
ui

lla
n.

 
H

ea
lth

 P
hy

sic
s,

 fa
ll 

19
94

. 

“Im
pr

ov
ed

 M
et

ho
ds

 fo
r W

et
 D

ep
os

iti
on

 M
od

el
in

g 
fo

r W
as

te
 C

om
bu

sti
on

 R
isk

 A
ss

es
sm

en
ts.

” 
S.

A
. C

am
pb

el
l, 

K.
H

. J
on

es
, E

. L
ie

bs
ch

, K
.D

. W
in

ge
s 

an
d 

K.
J. 

Ri
ch

m
on

d,
  P

ro
ce

ed
in

gs
 o

f t
he

 1
99

2 
A

ir 
an

d 
W

as
te

 
M

an
ag

em
en

t A
ss

oc
ia

tio
n 

A
nn

ua
l M

ee
tin

g,
 K

an
sa

s 
C

ity
, M

iss
ou

ri.
 Ju

ne
 2

1-
26

, 1
99

2.
 

RE
PR

ES
EN

TA
TI

V
E 

PR
O

JE
C

TS
 

A
ir 

Q
ua

lit
y 

M
od

el
 D

ev
el

op
m

en
t a

nd
 A

pp
lic

at
io

n 

A
ir 

D
ep

os
iti

on
 E

xp
er

t W
itn

es
s 

Te
sti

m
on

y,
 R

ei
ch

ho
ld

 C
he

m
ic

al
 v

. U
SM

R,
 C

ar
te

re
tte

, N
ew

 Je
rs

ey
.  

Le
ad

 a
ir 

qu
al

ity
 

sc
ie

nt
ist

 fo
r U

SM
R 

in
 li

tig
at

io
n 

in
vo

lvi
ng

 a
lle

ga
tio

ns
 o

f d
ep

os
iti

on
 o

f l
ea

d 
an

d 
ot

he
r m

et
al

s 
fro

m
 th

e 
hi

sto
ric

al
 

op
er

at
io

ns
 o

f a
 la

rg
e 

se
co

nd
ar

y 
co

pp
er

 s
m

el
te

r o
n 

ne
ig

hb
or

in
g 

in
du

str
ia

l p
ro

pe
rty

.  
Th

e 
pr

oj
ec

t i
nv

ol
ve

d 
ev

al
ua

tio
n 

of
 a

ir 
qu

al
ity

 d
ep

os
iti

on
 a

na
ly

se
s 

co
nd

uc
te

d 
by

 o
pp

os
in

g 
ex

pe
rts

 a
nd

 p
ro

vi
di

ng
 e

xp
er

t w
itn

es
s 

te
sti

m
on

y 
on

 th
e 

su
bj

ec
t o

f a
irb

or
ne

 d
ep

os
iti

on
.  

 

A
irb

or
ne

 M
er

cu
ry

 D
ep

os
iti

on
 E

xp
er

t W
itn

es
s 

Te
sti

m
on

y,
 S

ol
ve

nt
 C

he
m

ic
al

 v
. O

lin
 C

he
m

ic
al

, N
ia

ga
ra

 F
al

ls,
 

N
ew

 Y
or

k.
  L

ea
d 

ai
r q

ua
lit

y 
sc

ie
nt

ist
 fo

r O
lin

 C
he

m
ic

al
 in

 li
tig

at
io

n 
th

at
 h

ist
or

ic
al

 o
pe

ra
tio

ns
 o

f t
he

ir 

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

A
-6

Pr
oj

ec
t 2

9-
27

15
0A

ch
lo

ra
lka

li 
pl

an
t i

n 
N

ia
ga

ra
 F

al
ls 

re
su

lte
d 

in
 m

er
cu

ry
 c

on
ta

m
in

at
io

n 
of

 a
 n

ei
gh

bo
rin

g 
pr

op
er

ty
 a

s 
a 

re
su

lt 
of

 
ai

rb
or

ne
 d

ep
os

iti
on

.  
Th

e 
pr

oj
ec

t i
nv

ol
ve

d 
ex

am
in

at
io

n 
of

 s
oi

ls 
da

ta
 c

om
bi

ne
d 

w
ith

 d
et

ai
le

d 
de

po
sit

io
n 

m
od

el
in

g 
re

su
lts

 to
 d

et
er

m
in

e 
if 

th
e 

pa
tte

rn
 o

f i
nc

id
en

ce
 o

f m
er

cu
ry

 in
 th

e 
so

ils
 w

as
 in

di
ca

tiv
e 

of
 a

irb
or

ne
 

de
po

sit
io

n.
  E

xp
er

t w
itn

es
s 

te
sti

m
on

y 
w

as
 g

iv
en

 in
 d

ep
os

iti
on

 a
nd

 in
 a

 c
ou

rt 
of

 la
w

. 

Fi
nl

ey
 B

ut
te

 B
io

En
er

gy
 A

ir 
Pe

rm
it 

an
d 

M
od

el
in

g,
 F

in
le

y 
Bi

oE
ne

rg
y,

 L
LC

, B
oa

rd
m

an
, O

R.
 P

ro
je

ct
 m

an
ag

er
 a

nd
 

le
ad

 a
na

ly
st.

 C
on

du
ct

ed
 a

ir 
qu

al
ity

 m
od

el
in

g 
an

d 
pr

ep
ar

ed
 a

ir 
pe

rm
it 

ap
pl

ic
at

io
n 

fo
r a

 p
ro

po
se

d 
fa

ci
lit

y 
to

 
ge

ne
ra

te
 e

le
ct

ric
ity

 fr
om

 la
nd

fil
l g

as
 p

ro
du

ce
d 

at
 th

e 
Fi

nl
ey

 B
ut

te
s 

La
nd

fil
l. 

Th
e 

pr
op

os
ed

 p
ro

je
ct

 w
ou

ld
 a

llo
w

 
re

co
ve

ry
 o

f e
ne

rg
y 

fro
m

 la
nd

fil
l g

as
 th

at
 is

 p
re

se
nt

ly
 lo

st 
to

 th
e 

at
m

os
ph

er
e,

 a
nd

 w
as

te
 h

ea
t f

ro
m

 th
e 

fa
ci

lit
y 

co
ul

d 
po

te
nt

ia
lly

 b
e 

us
ed

 to
 fu

rth
er

 o
ffs

et
 e

m
iss

io
ns

 fr
om

 fo
ss

il 
fu

el
 c

om
bu

sti
on

. C
on

du
ct

ed
 a

ir 
qu

al
ity

 
m

od
el

in
g 

to
 e

sti
m

at
e 

am
bi

en
t a

ir 
qu

al
ity

 c
ha

ng
es

 re
su

lti
ng

 fr
om

 p
ro

po
se

d 
ch

an
ge

s 
in

 e
m

iss
io

n 
ra

te
s 

an
d 

pr
ep

ar
ed

 a
ir 

em
iss

io
ns

 p
er

m
it 

fo
r s

ub
m

itt
al

 to
 th

e 
O

re
go

n 
D

ep
ar

tm
en

t o
f E

nv
iro

nm
en

ta
l Q

ua
lit

y.
   

 

Pr
op

os
ed

 H
ot

 M
ix

 A
sp

ha
lt 

Pl
an

t A
ir 

Q
ua

lit
y 

M
od

el
in

g 
an

d 
O

do
r I

nv
es

tig
at

io
ns

, L
ak

es
id

e 
In

du
str

ie
s,

 T
hu

rs
to

n 
C

ou
nt

y,
 W

A
. I

m
pa

ct
 a

na
ly

sis
 s

pe
ci

al
ist

. C
on

du
ct

ed
 a

ir 
qu

al
ity

 m
od

el
in

g 
an

d 
od

or
 in

ve
sti

ga
tio

ns
 fo

r a
 

pr
op

os
ed

 h
ot

-m
ix

 a
sp

ha
lt 

pl
an

t. 
Pr

es
en

te
d 

re
su

lts
 o

f t
he

 a
na

ly
sis

 a
t a

 p
ub

lic
 h

ea
rin

g.
   

 

A
lu

m
in

a 
Pr

od
uc

tio
n 

Pl
an

t A
ir 

Q
ua

lit
y 

M
od

el
in

g 
In

ve
sti

ga
tio

n 
an

d 
Pe

rm
it 

A
pp

lic
at

io
n,

 A
lc

oa
, P

or
t L

av
ac

a,
 T

X.
 

Pr
oj

ec
t m

an
ag

er
. C

on
du

ct
ed

 a
n 

ex
te

ns
iv

e 
ai

r q
ua

lity
 m

od
el

in
g 

in
ve

sti
ga

tio
n 

fo
r a

 m
aj

or
 a

lu
m

in
a 

pr
od

uc
tio

n 
pl

an
t. 

Pr
oj

ec
t i

nv
ol

ve
d 

ap
pl

ic
at

io
n 

of
 th

e 
In

du
str

ia
l S

ou
rc

e 
C

om
pl

ex
 M

od
el

 fo
r o

ve
r 3

00
 s

ep
ar

at
e 

so
ur

ce
s 

of
 

em
iss

io
n 

an
d 

50
 d

iff
er

en
t p

ol
lu

ta
nt

s.
 P

re
pa

re
d 

a 
co

m
pr

eh
en

siv
e 

ai
r q

ua
lit

y 
pe

rm
it 

ap
pl

ic
at

io
n 

fo
r t

he
 e

nt
ire

 
fa

ci
lit

y.
   

   

A
lu

m
in

a 
Pr

od
uc

tio
n 

Pl
an

t A
ir 

Q
ua

lit
y 

In
ve

sti
ga

tio
n,

 A
lc

oa
, E

as
t S

t. 
Lo

ui
s,

 IL
. P

ro
je

ct
 m

an
ag

er
. C

on
du

ct
ed

 a
n 

ai
r 

qu
al

ity
 m

od
el

in
g 

in
ve

sti
ga

tio
n 

fo
r a

 h
ist

or
ic

al
 a

lu
m

in
a 

pr
od

uc
tio

n 
pl

an
t i

ns
id

e 
th

e 
ci

ty
 li

m
its

 o
f E

as
t S

t. 
Lo

ui
s,

 
Illi

no
is.

 P
ro

je
ct

 in
vo

lve
d 

ch
ar

ac
te

riz
at

io
n 

of
 h

ist
or

ic
al

 a
nd

 re
ce

nt
 e

m
iss

io
ns

 fr
om

 d
us

t a
nd

 m
at

er
ia

ls 
m

ov
in

g 
ac

tiv
iti

es
. P

rin
ci

pa
l i

ss
ue

 w
as

 th
e 

po
te

nt
ia

l d
ep

os
iti

on
 o

f l
ea

d 
co

nt
ai

ne
d 

in
 s

om
e 

of
 th

e 
m

at
er

ia
ls 

re
m

ai
ni

ng
 

on
 th

e 
fa

ci
lit

y 
sit

e.
   

 

So
lid

 W
as

te
 In

ci
ne

ra
to

r A
ir 

Q
ua

lit
y 

M
od

el
in

g,
 C

ity
 o

f S
po

ka
ne

, S
po

ka
ne

, W
A

. P
ro

je
ct

 m
an

ag
er

. C
on

du
ct

ed
 a

ir 
qu

al
ity

 m
od

el
in

g 
fo

r a
 m

aj
or

 s
ol

id
 w

as
te

 in
ci

ne
ra

to
r i

n 
ea

ste
rn

 W
as

hi
ng

to
n,

 in
cl

ud
in

g 
ev

al
ua

tio
n 

of
 w

et
 a

nd
 

dr
y 

de
po

sit
io

n 
of

 p
ar

tic
ul

at
e 

m
at

te
r a

nd
 in

di
vi

du
al

 a
ir 

to
xi

c 
po

llu
ta

nt
s.

 E
sta

bl
ish

ed
 th

e 
em

iss
io

n 
ra

te
 o

f d
io

xi
ns

 
an

d 
ot

he
r p

ol
lu

ta
nt

s 
fro

m
 th

e 
fa

ci
lit

y,
 a

nd
 e

sta
bl

ish
ed

 th
e 

ph
as

e 
of

 d
io

xi
n 

em
iss

io
ns

, w
he

th
er

 a
tta

ch
ed

 to
 

so
lid

 p
ar

tic
le

s 
or

 re
le

as
ed

 a
s 

ga
se

s.
 U

lti
m

at
el

y 
co

m
pu

te
d 

am
bi

en
t c

on
ce

nt
ra

tio
ns

 fo
r t

he
 e

nt
ire

 a
re

a 
su

rro
un

di
ng

 th
e 

fa
ci

lit
y,

 a
nd

 d
et

er
m

in
ed

 b
ot

h 
w

et
 a

nd
 d

ry
 d

ep
os

iti
on

 ra
te

s 
w

er
e 

fo
r t

he
 d

io
xi

ns
 a

nd
 o

th
er

 
po

llu
ta

nt
s 

em
itt

ed
 fr

om
 th

e 
fa

ci
lit

y.
 M

od
el

in
g 

pr
ov

id
ed

 th
e 

co
nc

en
tra

tio
n 

an
d 

de
po

sit
io

n 
ra

te
s 

fo
r a

 h
um

an
 

he
al

th
 ri

sk
 a

ss
es

sm
en

t c
on

du
ct

ed
 fo

r t
he

 fa
ci

lit
y.

   
  

El
ec

tri
ci

ty
 G

en
er

at
io

n 
Fa

ci
lit

y 
Pl

um
e 

A
na

ly
sis

, B
ak

er
sfi

el
d,

 C
A

. P
ro

je
ct

 m
an

ag
er

. E
va

lu
at

ed
 v

isi
bl

e 
pl

um
es

 
an

al
ys

is 
fo

r a
 la

rg
e 

co
m

bi
ne

d-
cy

cl
e 

el
ec

tri
ci

ty
 g

en
er

at
io

n 
fa

ci
lit

y 
ne

ar
 B

ak
er

sfi
el

d.
 E

ffo
rt 

in
cl

ud
ed

 a
pp

lic
at

io
n 

of
 th

e 
SA

C
TI

 c
oo

lin
g 

to
w

er
 m

od
el

 fo
r t

he
 v

isu
al

 p
lu

m
es

 fr
om

 a
 s

ys
te

m
 o

f 2
4 

se
pa

ra
te

 c
oo

lin
g 

to
w

er
s 

at
 th

e 
pl

an
t, 

as
 w

el
l a

s 
de

ve
lo

pm
en

t o
f a

 c
om

bu
sti

on
 s

ta
ck

 v
isi

bl
e 

pl
um

e 
m

od
el

 fo
r e

va
lu

at
io

n 
of

 th
e 

vi
sib

le
 p

lu
m

e 
di

m
en

sio
ns

 fo
r t

he
 tu

rb
in

e 
an

d 
he

at
 re

co
ve

ry
 s

te
am

 g
en

er
at

or
 (H

RS
G

) e
xh

au
st 

pl
um

es
.  

   

Pa
rk

in
g 

G
ar

ag
e 

A
ir 

Q
ua

lit
y 

M
od

el
in

g 
An

al
ys

is,
 U

ni
ve

rs
ity

 V
illa

ge
 S

ho
pp

in
g 

C
en

te
r, 

Se
at

tle
, W

A
. P

ro
je

ct
 

m
an

ag
er

. C
on

du
ct

ed
 a

n 
ai

r q
ua

lit
y 

m
od

el
in

g 
an

al
ys

is 
of

 a
ir 

qu
al

ity
 im

pa
ct

s 
fro

m
 a

 p
ar

ki
ng

 g
ar

ag
e 

in
 

su
pp

or
t o

f a
n 

en
vi

ro
nm

en
ta

l i
m

pa
ct

 s
ta

te
m

en
t (

EI
S)

 fo
r t

he
 fa

ci
lit

y.
   

  

Pu
lp

 a
nd

 P
ap

er
 P

la
nt

 A
ir 

Q
ua

lit
y 

M
od

el
in

g,
 S

im
ps

on
 T

ac
om

a 
Kr

af
t, 

W
es

te
rn

 W
A

. P
ro

je
ct

 m
an

ag
er

. C
on

du
ct

ed
 

ai
r q

ua
lit

y 
m

od
el

in
g 

of
 p

ro
po

se
d 

te
m

po
ra

ry
 g

en
er

at
or

s 
to

 b
e 

lo
ca

te
d 

at
 a

 la
rg

e 
pu

lp
 a

nd
 p

ap
er

 p
la

nt
.  

   

C
om

pr
eh

en
siv

e 
So

lid
 W

as
te

 M
an

ag
em

en
t P

la
n 

En
vi

ro
nm

en
ta

l I
m

pa
ct

 R
ep

or
t (

EI
R)

 A
ir 

Q
ua

lit
y 

St
ud

y,
 C

ity
 o

f 
Se

at
tle

, S
ea

ttle
, W

A
. P

ro
je

ct
 m

an
ag

er
. P

ro
vi

de
d 

th
e 

ai
r q

ua
lit

y 
po

rti
on

s 
of

 a
n 

EI
S 

fo
r t

he
 C

ity
 o

f S
ea

ttle
’s 



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
A

-7

C
om

pr
eh

en
siv

e 
So

lid
 W

as
te

 M
an

ag
em

en
t P

la
n.

 S
tu

dy
 in

vo
lve

d 
ev

al
ua

tio
n 

of
 th

e 
co

m
pl

ex
 o

do
r i

ss
ue

s 
su

rro
un

di
ng

 th
e 

ha
nd

lin
g 

an
d 

pr
oc

es
sin

g 
of

 s
ol

id
 w

as
te

.  
   

St
ra

nd
le

y/
M

an
ni

ng
 S

up
er

fu
nd

 S
ite

 A
ir 

Q
ua

lit
y 

M
on

ito
rin

g,
 C

ity
 o

f S
ea

ttle
, S

ea
ttle

, W
A

. P
ro

je
ct

 m
an

ag
er

. 
M

an
ag

ed
 a

n 
ai

r q
ua

lit
y 

m
on

ito
rin

g 
pr

og
ra

m
 fo

r t
he

 S
up

er
fu

nd
 s

ite
.  

   

C
oa

l-F
ire

d 
G

en
er

at
in

g 
St

at
io

n 
A

ir 
Q

ua
lit

y 
In

ve
sti

ga
tio

n,
 P

ac
ifi

c 
Po

w
er

, C
he

ha
lis

, W
A.

 P
ro

je
ct

 m
an

ag
er

. 
C

on
du

ct
ed

 a
 m

aj
or

 a
ir 

qu
al

ity
 in

ve
sti

ga
tio

n 
of

 a
 c

oa
l-fi

re
d 

ge
ne

ra
tin

g 
sta

tio
n 

in
 W

as
hi

ng
to

n 
sta

te
. M

od
el

in
g 

co
nd

uc
te

d 
w

ith
 th

e 
C

A
LP

U
FF

 s
ys

te
m

 fo
r u

se
 in

 a
 h

um
an

 h
ea

lth
 ri

sk
 a

ss
es

sm
en

t f
or

 th
e 

po
w

er
 p

la
nt

. P
ro

vi
de

d 
ex

pe
rt 

w
itn

es
s 

te
sti

m
on

y 
in

 d
ef

en
se

 o
f t

he
 p

ow
er

 c
om

pa
ny

 a
ga

in
st 

an
 a

pp
ea

l t
o 

th
e 

ai
r q

ua
lit

y 
pe

rm
it 

iss
ue

d 
fo

r t
he

 p
la

nt
.  

   

Ro
os

ev
el

t R
eg

io
na

l L
an

df
ill 

A
ir 

Q
ua

lit
y 

In
ve

sti
ga

tio
n 

St
ud

ie
s,

 R
eg

io
na

l D
isp

os
al

 C
om

pa
ny

, K
lic

ki
ta

t C
ou

nt
y,

 W
A

. 
Pr

oj
ec

t m
an

ag
er

. C
on

du
ct

ed
 s

ev
er

al
 a

ir 
qu

al
ity

 s
tu

di
es

 fo
r t

he
 R

oo
se

ve
lt 

La
nd

fil
l, 

a 
la

rg
e,

 m
un

ic
ip

al
 s

ol
id

 
w

as
te

 la
nd

fil
l i

n 
Kl

ic
ki

ta
t C

ou
nt

y,
 W

as
hi

ng
to

n.
 P

ro
vi

de
d 

ai
r q

ua
lit

y 
se

rv
ic

es
 th

ro
ug

h 
al

l p
ha

se
s 

of
 la

nd
fil

l 
de

ve
lo

pm
en

t, 
fro

m
 s

ite
 s

el
ec

tio
n,

 s
cr

ee
ni

ng
, p

er
m

itt
in

g,
 a

nd
 c

on
str

uc
tio

n 
in

 1
98

9-
19

90
, t

hr
ou

gh
 o

pe
ra

tio
n 

an
d 

ex
pa

ns
io

n 
ph

as
es

. S
tu

di
es

 in
vo

lve
d 

in
ve

sti
ga

tio
ns

 o
f f

la
re

 s
ys

te
m

s,
 fu

gi
tiv

e 
du

st,
 a

nd
 a

ll 
ai

r q
ua

lity
 

pe
rm

its
 fo

r a
 re

la
te

d 
ga

s-t
o-

en
er

gy
 p

la
nt

 c
on

str
uc

te
d 

at
 th

e 
la

nd
fil

l. 
An

al
ys

is 
in

cl
ud

ed
 c

om
pl

ex
 a

ir 
qu

al
ity

 
m

od
el

in
g 

in
vo

lvi
ng

 th
e 

C
A

LP
U

FF
 s

ys
te

m
. M

an
ag

ed
 a

nd
 c

on
du

ct
ed

 a
ir 

qu
al

ity
 e

va
lu

at
io

ns
 fo

r s
ev

er
al

 d
iff

er
en

t 
en

vi
ro

nm
en

ta
l i

m
pa

ct
 s

ta
te

m
en

ts 
pr

ep
ar

ed
 o

ve
r t

he
 c

ou
rs

e 
of

 th
e 

pr
oj

ec
t. 

Pr
ep

ar
ed

 a
ir 

qu
al

ity
 p

er
m

it 
ap

pl
ic

at
io

ns
 fo

r t
he

 la
nd

fil
l, 

in
cl

ud
in

g 
th

e 
N

ot
ic

e 
of

 C
on

str
uc

tio
n 

pe
rm

its
 fo

r f
la

re
s 

an
d 

ot
he

r s
ys

te
m

s,
 a

nd
 th

e 
Ti

tle
 5

 p
er

m
it 

ap
pl

ic
at

io
n 

fo
r t

he
 la

nd
fil

l. 
D

es
ig

ne
d,

 c
on

str
uc

te
d,

 a
nd

 in
sta

lle
d 

ai
r q

ua
lity

 a
nd

 m
et

eo
ro

lo
gi

ca
l 

m
on

ito
rin

g 
ne

tw
or

ks
 a

t t
he

 la
nd

fil
l t

ha
t G

eo
m

at
rix

 c
on

tin
ue

s 
to

 m
ai

nt
ai

n,
 a

nd
 a

ss
ist

ed
 in

 o
th

er
 e

ffo
rts

 in
vo

lvi
ng

 
ai

r q
ua

lit
y 

iss
ue

s 
su

rro
un

di
ng

 th
e 

la
nd

fil
l. 

M
an

ag
ed

 s
tu

di
es

 to
 e

sti
m

at
e 

em
iss

io
ns

 fo
r t

he
 la

nd
fil

l a
nd

 u
se

d 
co

m
pu

te
r m

od
el

s 
to

 e
sti

m
at

e 
ai

r q
ua

lity
 im

pa
ct

s 
re

su
ltin

g 
fro

m
 th

os
e 

em
iss

io
n 

so
ur

ce
s,

 in
cl

ud
in

g 
lo

ng
-ra

ng
e 

tra
ns

po
rt 

m
od

el
in

g 
us

in
g 

3-
di

m
en

sio
na

l g
rid

 m
od

el
in

g 
te

ch
ni

qu
es

 (C
AL

PU
FF

). 
M

an
ag

ed
 a

nd
 d

ire
ct

ed
 v

ar
io

us
 

ai
r q

ua
lity

 a
nd

 m
et

eo
ro

lo
gi

ca
l m

ea
su

re
m

en
t p

ro
gr

am
s 

on
 s

ite
, i

nc
lu

di
ng

 o
ne

 s
tu

dy
 in

vo
lvi

ng
 a

 fi
rs

t-ti
m

e 
m

ea
su

re
m

en
t a

nd
 e

sti
m

at
io

n 
of

 g
ro

un
d 

re
te

nt
io

n 
of

 h
yd

ro
ge

n 
su

lfi
de

 in
 fu

gi
tiv

e 
re

le
as

es
. O

ng
oi

ng
 w

or
k 

at
 

th
e 

la
nd

fil
l i

nc
lu

de
s 

co
nt

in
ui

ng
 a

ir 
qu

al
ity

 a
nd

 m
et

eo
ro

lo
gi

ca
l m

on
ito

rin
g 

an
d 

pr
ep

ar
at

io
n 

of
 a

ir 
pe

rm
its

 fo
r 

th
e 

la
nd

fil
l g

as
 c

ol
le

ct
io

n 
an

d 
co

ge
ne

ra
tio

n 
sy

ste
m

.  
   

A
sp

ha
lt 

Sh
in

gl
e 

an
d 

Re
la

te
d 

Fa
ci

lit
ie

s 
En

vi
ro

nm
en

ta
l A

ud
its

, C
er

ta
in

Te
ed

, A
R 

an
d 

LA
. P

ro
je

ct
 m

an
ag

er
. 

C
on

du
ct

ed
 e

nv
iro

nm
en

ta
l a

ud
its

 o
f s

ev
er

al
 a

sp
ha

lt 
sh

in
gl

e 
an

d 
re

la
te

d 
fa

ci
lit

ie
s 

in
 A

rk
an

sa
s 

an
d 

Lo
ui

sia
na

. 
St

ud
ie

s 
in

vo
lve

d 
co

m
pr

eh
en

siv
e 

re
vi

ew
 o

f a
ll 

so
ur

ce
s 

of
 a

ir 
qu

al
ity

 e
m

iss
io

ns
 a

t t
he

 p
la

nt
s,

 a
ll 

ap
pl

ic
ab

le
 a

ir 
qu

al
ity

 re
gu

la
tio

ns
, a

nd
 a

ir 
qu

al
ity

 p
er

m
its

 fo
r t

he
 fa

ci
lit

ie
s.

   
  

St
ee

l M
an

uf
ac

tu
rin

g 
Fa

ci
lit

ie
s 

A
ir 

Q
ua

lity
 P

er
m

it 
A

pp
lic

at
io

ns
, P

io
ne

er
 In

du
str

ie
s,

 W
es

te
rn

 W
A

. P
ro

je
ct

 m
an

ag
er

. 
Pr

ep
ar

ed
 a

ir 
qu

al
ity

 p
er

m
it 

ap
pl

ic
at

io
n 

fo
r t

w
o 

se
pa

ra
te

 s
te

el
 m

an
uf

ac
tu

rin
g 

fa
ci

lit
ie

s.
   

  

C
lo

se
d 

La
nd

fil
l A

ir 
Q

ua
lit

y 
In

ve
sti

ga
tio

n,
 C

ity
 o

f E
ve

re
tt,

 E
ve

re
tt,

 W
A

. P
ro

je
ct

 m
an

ag
er

. C
on

du
ct

ed
 a

ir 
qu

al
ity

 
in

ve
sti

ga
tio

ns
 fo

r a
 c

lo
se

d 
la

nd
fil

l i
n 

su
pp

or
t o

f a
 b

ro
w

nf
ie

ld
s 

de
ve

lo
pm

en
t p

ro
je

ct
 fo

r t
he

 la
nd

fil
l. 

Ef
fo

rts
 

in
cl

ud
ed

 a
n 

ai
r q

ua
lit

y 
an

d 
m

et
eo

ro
lo

gi
ca

l m
ea

su
re

m
en

t p
ro

gr
am

 a
nd

 a
 c

om
pr

eh
en

siv
e 

ai
r q

ua
lit

y 
m

od
el

in
g 

in
ve

sti
ga

tio
n 

of
 th

e 
la

nd
fil

l. 
   

 

Pu
lp

 a
nd

 P
ap

er
 M

ill 
A

ir 
Q

ua
lity

 In
ve

sti
ga

tio
n,

 Lo
ui

sia
na

 P
ac

ifi
c,

 K
et

ch
ik

an
, A

K.
 P

ro
je

ct
 m

an
ag

er
. C

on
du

ct
ed

 a
 

m
aj

or
 a

ir 
qu

al
ity

 in
ve

sti
ga

tio
n 

of
 a

 p
ul

p 
an

d 
pa

pe
r m

ill.
 P

ro
je

ct
 in

vo
lve

d 
de

ve
lo

pm
en

t o
f a

 c
om

pl
et

e 
em

iss
io

n 
hi

sto
ry

 fo
r t

he
 fa

ci
lity

 a
nd

 a
ir 

qu
al

ity
 m

od
el

in
g 

to
 d

et
er

m
in

e 
lo

ng
-te

rm
 d

ep
os

iti
on

 im
pa

ct
s.

 P
rin

ci
pa

l 
iss

ue
 w

as
 th

e 
de

po
sit

io
n 

of
 m

et
al

s 
an

d 
di

ox
in

s 
in

 th
e 

dr
in

ki
ng

 w
at

er
 s

up
pl

y 
fo

r l
oc

al
 re

sid
en

ts.
   

 

G
ol

d 
M

in
e 

an
d 

M
ill 

A
ir 

Q
ua

lit
y 

St
ud

ie
s,

 B
at

tle
 M

ou
nt

ai
n 

G
ol

d,
 C

he
sa

w
, W

A.
 P

ro
je

ct
 m

an
ag

er
. P

er
fo

rm
ed

 a
ll 

ai
r q

ua
lit

y 
stu

di
es

 fo
r a

 g
ol

d 
m

in
in

g 
an

d 
m

illi
ng

 o
pe

ra
tio

n 
in

 W
as

hi
ng

to
n 

sta
te

.  
   

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

A
-8

Pr
oj

ec
t 2

9-
27

15
0A

C
om

m
er

ci
al

 S
ea

fo
od

 P
ro

ce
ss

in
g 

Pl
an

t A
ir 

Q
ua

lit
y 

In
ve

sti
ga

tio
ns

, T
rid

en
t S

ea
fo

od
s,

 A
ku

ta
n,

 A
K.

 P
ro

je
ct

 m
an

ag
er

. 
D

ire
ct

ed
 a

ll 
ai

r q
ua

lit
y 

in
ve

sti
ga

tio
ns

 fo
r s

ev
er

al
 la

rg
e 

co
m

m
er

ci
al

 s
ea

fo
od

 p
ro

ce
ss

in
g 

pl
an

ts 
in

 A
la

sk
a,

 
in

cl
ud

in
g 

pr
ep

ar
at

io
n 

of
 T

itl
e 

V 
ai

r q
ua

lit
y 

op
er

at
in

g 
pe

rm
its

 fo
r t

he
 fa

ci
lit

ie
s.

   
   

W
as

te
w

at
er

 T
re

at
m

en
t F

ac
ili

tie
s 

A
ir 

Q
ua

lit
y 

In
ve

sti
ga

tio
ns

, N
or

th
w

es
te

rn
 S

ta
te

s.
 P

ro
je

ct
 m

an
ag

er
. C

on
du

ct
ed

 s
ix

 
di

ffe
re

nt
 in

ve
sti

ga
tio

ns
 o

f a
ir 

qu
al

ity
 im

pa
ct

s 
as

so
ci

at
ed

 w
ith

 w
as

te
w

at
er

 tr
ea

tm
en

t f
ac

ili
tie

s 
in

 th
e 

no
rth

w
es

t. 
   

 

St
. H

el
en

s 
M

ill 
A

ir 
Q

ua
lity

 S
er

vi
ce

s,
 B

oi
se

 C
as

ca
de

, S
t. 

H
el

en
s,

 O
R.

 P
ro

je
ct

 m
an

ag
er

. P
ro

vi
de

d 
ai

r q
ua

lit
y 

co
ns

ul
tin

g 
fo

r t
he

 S
t. 

H
el

en
s 

m
ill 

in
cl

ud
in

g 
ai

r q
ua

lity
 m

od
el

in
g 

to
 s

up
po

rt 
a 

ne
w

 a
ir 

pe
rm

it 
fo

r t
he

 fa
ci

lit
y.

 
A

lso
 m

an
ag

ed
 a

 m
et

eo
ro

lo
gi

ca
l m

on
ito

rin
g 

pr
og

ra
m

 fo
r t

he
 m

ill.
   

   

Ro
ck

y 
Fl

at
s 

N
uc

le
ar

 A
rs

en
al

 A
ir 

Q
ua

lit
y 

Ev
al

ua
tio

n,
 D

ep
ar

tm
en

t o
f E

ne
rg

y,
 B

ou
ld

er
, C

O
. P

ro
je

ct
 m

an
ag

er
. 

Pr
ep

ar
ed

 a
n 

ev
al

ua
tio

n 
of

 a
irb

or
ne

 c
on

ta
m

in
an

ts 
re

le
as

ed
 fr

om
 th

e 
ar

se
na

l, 
in

cl
ud

in
g 

a 
sig

ni
fic

an
t r

el
ea

se
 o

f 
pl

ut
on

iu
m

 a
s 

a 
re

su
lt 

of
 s

pi
lla

ge
 a

nd
 s

ub
se

qu
en

t w
in

d 
er

os
io

n.
 P

rin
ci

pa
l i

ss
ue

 w
as

 th
e 

ai
rb

or
ne

 tr
an

sp
or

t a
nd

 
de

po
sit

io
n 

of
 p

lu
to

ni
um

 fr
om

 th
is 

re
le

as
e.

   
  

C
og

en
er

at
io

n 
Fa

ci
lit

y 
A

ir 
Q

ua
lit

y 
Ev

al
ua

tio
n,

 C
ity

 o
f H

an
fo

rd
, H

an
fo

rd
, C

A
. P

ro
je

ct
 m

an
ag

er
. C

on
du

ct
ed

 a
n 

ai
r 

qu
al

ity
 e

va
lu

at
io

n 
of

 e
m

iss
io

ns
 fr

om
 a

 p
et

ro
le

um
-c

ok
e 

fir
ed

 fl
ui

di
ze

d 
be

d 
co

ge
ne

ra
tio

n 
fa

ci
lit

y 
in

 C
al

ifo
rn

ia
.  

   

C
at

tle
 F

ee
di

ng
 O

pe
ra

tio
n 

A
ir 

Q
ua

lit
y 

Ev
al

ua
tio

n,
 E

l O
ro

 C
at

tle
 F

ee
de

rs
, E

as
te

rn
 W

A
. P

ro
je

ct
 m

an
ag

er
. 

Ev
al

ua
te

d 
ai

r q
ua

lit
y 

im
pa

ct
s 

fro
m

 a
 c

at
tle

 fe
ed

in
g 

op
er

at
io

n.
   

  

Sa
nd

 a
nd

 G
ra

ve
l M

in
in

g/
Pr

oc
es

sin
g 

A
ir 

Q
ua

lit
y 

In
ve

sti
ga

tio
ns

 a
nd

 E
va

lu
at

io
ns

, W
A

 S
ta

te
. P

ro
je

ct
 m

an
ag

er
. 

C
on

du
ct

ed
 th

re
e 

se
pa

ra
te

 a
ir 

qu
al

ity
 e

va
lu

at
io

ns
 o

f s
an

d 
an

d 
gr

av
el

 m
in

in
g/

pr
oc

es
sin

g 
op

er
at

io
ns

, 
in

cl
ud

in
g 

ev
al

ua
tio

n 
of

 a
sp

ha
lt 

pl
an

t e
m

iss
io

ns
. A

lso
 in

ve
sti

ga
te

d 
an

d 
ev

al
ua

te
d 

as
ph

al
t p

la
nt

 o
do

rs
.  

   
  

Ve
hi

cu
la

r A
ir 

Q
ua

lit
y 

Ev
al

ua
tio

ns
. P

ro
je

ct
 m

an
ag

er
. C

on
du

ct
ed

 s
ev

er
al

 a
ir 

qu
al

ity
 e

va
lu

at
io

ns
 w

he
re

 th
e 

m
aj

or
 

so
ur

ce
s 

of
 e

m
iss

io
n 

w
er

e 
ve

hi
cu

la
r e

m
iss

io
ns

. D
ev

el
op

ed
 a

 c
om

pu
te

r s
ys

te
m

 fo
r d

ire
ct

ly
 in

te
rfa

ci
ng

 
tra

ns
po

rta
tio

n 
m

od
el

s 
w

ith
 a

ir 
qu

al
ity

 m
od

el
s.

   
  

O
do

r S
ci

en
ce

, M
od

el
in

g 
an

d 
M

ea
su

re
m

en
t 

Po
ly

sty
re

ne
 M

an
uf

ac
tu

rin
g 

Fa
ci

lit
y 

O
do

r I
m

pa
ct

 E
va

lu
at

io
n,

 Ja
cu

zz
i, 

So
ut

he
rn

 C
A

. P
ro

je
ct

 m
an

ag
er

. E
va

lu
at

ed
 

od
or

 im
pa

ct
s 

fro
m

 a
 p

ol
ys

ty
re

ne
 m

an
uf

ac
tu

rin
g 

fa
ci

lit
y.

   
  

Pr
op

os
ed

 H
ot

 M
ix

 A
sp

ha
lt 

Pl
an

t A
ir 

Q
ua

lit
y 

M
od

el
in

g 
an

d 
O

do
r I

nv
es

tig
at

io
ns

, L
ak

es
id

e 
In

du
str

ie
s,

 T
hu

rs
to

n 
C

ou
nt

y,
 W

A
. P

ro
je

ct
 m

an
ag

er
. C

on
du

ct
ed

 a
ir 

qu
al

ity
 m

od
el

in
g 

an
d 

od
or

 in
ve

sti
ga

tio
ns

 fo
r a

 p
ro

po
se

d 
ho

t 
m

ix
 a

sp
ha

lt 
pl

an
t. 

In
cl

ud
ed

 in
 th

is 
ef

fo
rt 

w
as

 p
re

se
nt

at
io

n 
of

 a
na

ly
sis

 re
su

lts
 in

 a
 p

ub
lic

 h
ea

rin
g.

   
  

Se
at

tle
 M

et
ro

 O
ff-

Si
te

 W
as

te
w

at
er

 O
do

r I
nv

es
tig

at
io

n,
 S

ea
ttle

 M
et

ro
, S

ea
ttle

, W
A

. P
ro

je
ct

 m
an

ag
er

. M
an

ag
ed

 
a 

m
aj

or
 o

do
r i

nv
es

tig
at

io
n 

fo
r S

ea
ttle

 M
et

ro
 o

f a
ll 

of
f-s

ite
 w

as
te

w
at

er
 h

an
dl

in
g 

sy
ste

m
s.

   
  

C
om

po
sti

ng
 O

pe
ra

tio
n 

O
do

r I
nv

es
tig

at
io

n,
 C

ed
ar

 G
ro

ve
 C

om
po

st 
C

o.
, S

ea
ttle

, W
A

. P
ro

je
ct

 m
an

ag
er

. 
M

an
ag

ed
 tw

o 
se

pa
ra

te
 o

do
r i

nv
es

tig
at

io
ns

 fo
r a

 y
ar

d-
w

as
te

 c
om

po
sti

ng
 o

pe
ra

tio
n 

in
 th

e 
Se

at
tle

 a
re

a.
   

  

So
lid

 W
as

te
 O

do
r I

nv
es

tig
at

io
ns

. P
ro

je
ct

 m
an

ag
er

. C
on

du
ct

ed
 o

do
r i

nv
es

tig
at

io
ns

 fo
r a

 n
um

be
r o

f s
ol

id
 w

as
te

 
pr

oj
ec

ts,
 in

cl
ud

in
g 

la
nd

fil
ls,

 tr
an

sfe
r s

ta
tio

ns
, a

nd
 tr

an
sp

or
t f

ac
ili

tie
s.

   
  

D
es

ig
n 

an
d 

Im
pl

em
en

ta
tio

n 
of

 A
m

bi
en

t A
ir 

M
ea

su
re

m
en

t P
ro

gr
am

s 

C
om

bi
ne

d 
C

yc
le

 E
le

ct
ric

ity
 G

en
er

at
io

n 
Fa

ci
lit

y,
 N

ES
C

O
, S

um
as

, W
A.

 P
ro

je
ct

 m
an

ag
er

. C
on

du
ct

ed
 a

 
m

ea
su

re
m

en
t p

ro
gr

am
 to

 e
va

lu
at

e 
th

e 
em

iss
io

n 
of

 ru
st 

pa
rti

cl
es

 fr
om

 a
 c

om
bi

ne
d-

cy
cl

e 
el

ec
tri

ci
ty

 g
en

er
at

io
n 

fa
ci

lit
y.

   
  

Sa
lto

n 
Se

a 
W

as
te

w
at

er
 T

re
at

m
en

t A
ir 

M
on

ito
rin

g,
 B

ur
ea

u 
of

 R
ec

la
m

at
io

n,
 S

al
to

n 
Se

a,
 C

A
. P

ro
je

ct
 m

an
ag

er
. 

D
es

ig
ne

d 
an

d 
in

sta
lle

d 
ai

r m
on

ito
rin

g 
eq

ui
pm

en
t a

t t
he

 S
al

to
n 

Se
a 

to
 m

ea
su

re
 c

on
ce

nt
ra

tio
ns

 o
f p

ar
tic

ul
at

e 
m

at
te

r o
f l

es
s 

th
an

 1
0 

m
ic

ro
m

et
er

s 
(P

M
10

) i
n 

th
e 

ai
r d

ur
in

g 
ex

pe
rim

en
ta

l t
es

tin
g 

of
 w

at
er

 tr
ea

tm
en

t 
eq

ui
pm

en
t a

t t
he

 S
ea

.  
   



H
aw

ai
ia

n 
E

ar
th

 R
ec

yc
lin

g,
 L

LC
O

do
r I

nv
es

tig
at

io
n

Pr
oj

ec
t 2

9-
27

15
0A

 
A

-9

A
ir 

Q
ua

lit
y 

Pe
rm

it 
Ap

pl
ic

at
io

n 
Pr

ep
ar

at
io

n 

A
RC

O
 B

la
ck

 T
hu

nd
er

 M
in

e 
A

ir 
Q

ua
lit

y 
Pe

rm
it 

Ap
pl

ic
at

io
n,

 A
RC

O
 C

oa
l, 

G
ille

tte
, W

Y.
 P

ro
je

ct
 m

an
ag

er
. 

Pr
ep

ar
ed

 a
n 

ai
r q

ua
lit

y 
pe

rm
it 

ap
pl

ic
at

io
n 

fo
r t

he
 la

rg
es

t o
pe

ra
tin

g 
su

rfa
ce

 c
oa

l m
in

e 
in

 th
e 

W
es

te
rn

 
H

em
isp

he
re

.  
   

C
om

m
er

ci
al

 S
ea

fo
od

 P
ro

ce
ss

in
g 

Pl
an

t A
ir 

Q
ua

lit
y 

In
ve

sti
ga

tio
ns

, T
rid

en
t S

ea
fo

od
s,

 A
ku

ta
n,

 A
K.

 P
ro

je
ct

 m
an

ag
er

. 
D

ire
ct

ed
 a

ll 
ai

r q
ua

lit
y 

in
ve

sti
ga

tio
ns

 fo
r s

ev
er

al
 la

rg
e 

co
m

m
er

ci
al

 s
ea

fo
od

 p
ro

ce
ss

in
g 

pl
an

ts 
in

 A
la

sk
a,

 
in

cl
ud

in
g 

pr
ep

ar
at

io
n 

of
 T

itl
e 

V 
ai

r q
ua

lit
y 

op
er

at
in

g 
pe

rm
its

 fo
r t

he
 fa

ci
lit

ie
s.

   
   

So
lid

 W
as

te
 In

ci
ne

ra
to

r T
itl

e 
V 

Pe
rm

it 
Ap

pl
ic

at
io

n,
 C

oo
s 

C
ou

nt
y,

 C
oo

s 
Ba

y,
 O

R.
 P

ro
je

ct
 m

an
ag

er
. P

re
pa

re
d 

a 
Ti

tle
 V

 p
er

m
it 

ap
pl

ic
at

io
n 

fo
r a

 s
ol

id
 w

as
te

 in
ci

ne
ra

to
r. 

   
 

C
at

hc
ar

t &
 P

ro
po

se
d 

Re
gi

on
al

 L
an

df
ill 

A
ir 

Q
ua

lit
y 

A
na

ly
se

s,
 S

no
ho

m
ish

 C
ou

nt
y,

 W
as

hi
ng

to
n.

 P
ro

je
ct

 m
an

ag
er

. 
M

an
ag

ed
 p

ro
po

se
d 

pr
oj

ec
t t

o 
co

ns
tru

ct
 a

 n
ew

 re
gi

on
al

 la
nd

fil
l a

dj
ac

en
t t

o 
th

e 
C

at
hc

ar
t l

an
df

ill 
in

 
Sn

oh
om

ish
 C

ou
nt

y.
 C

on
du

ct
ed

 a
ir 

qu
al

ity
 s

tu
di

es
 o

f b
ot

h 
th

e 
ex

ist
in

g 
an

d 
th

e 
pr

op
os

ed
 n

ew
 la

nd
fil

ls.
 

C
on

du
ct

ed
 a

ir 
qu

al
ity

 m
od

el
in

g 
of

 th
e 

fla
re

 e
m

iss
io

ns
 fr

om
 th

e 
ac

tiv
e 

ga
s 

co
lle

ct
io

n 
sy

ste
m

 p
ro

po
se

d 
fo

r t
he

 
ne

w
 re

gi
on

al
 la

nd
fil

l. 
M

an
ag

ed
 a

nd
 c

on
du

ct
ed

 a
n 

as
se

ss
m

en
t o

f p
ot

en
tia

l o
do

r i
m

pa
ct

s 
fro

m
 th

e 
ac

tiv
e 

fa
ce

 
an

d 
le

ac
ha

te
 la

go
on

 a
re

as
 o

f t
he

 p
ro

po
se

d 
la

nd
fil

l. 
M

an
ag

ed
 a

ss
es

sm
en

t o
f p

ot
en

tia
l f

ug
iti

ve
 d

us
t i

m
pa

ct
s 

fro
m

 th
e 

m
ov

em
en

t o
f m

en
 a

nd
 e

qu
ip

m
en

t o
n 

th
e 

un
pa

ve
d 

su
rfa

ce
s 

of
 th

e 
la

nd
fil

l. 
Pr

oj
ec

t i
nc

lu
de

d 
pr

ep
ar

at
io

n 
of

 th
e 

ai
r q

ua
lit

y 
se

ct
io

ns
 o

f t
he

 E
IS

, a
nd

 a
ir 

qu
al

ity
 a

nd
 m

et
eo

ro
lo

gi
ca

l m
on

ito
rin

g.
 A

lso
 tr

ai
ne

d 
co

un
ty

 p
er

so
nn

el
 in

 m
et

ho
ds

 o
f m

ea
su

rin
g 

od
or

s 
an

d 
in

 p
ar

tic
ul

ar
 in

 th
e 

co
nd

uc
t o

f c
om

m
un

ity
 o

do
r s

ur
ve

ys
. 

M
an

ag
ed

 s
am

pl
in

g 
of

 th
e 

pa
ss

iv
e 

ga
s 

fla
re

s 
fo

r u
nb

ur
ne

d 
la

nd
fil

l g
as

 c
om

po
sit

io
ns

, a
nd

 th
e 

po
st 

co
m

bu
sti

on
 fl

ar
e 

ga
s 

to
 d

et
er

m
in

e 
th

e 
de

str
uc

tio
n 

an
d 

re
m

ov
al

 e
ffi

ci
en

cy
 o

f t
he

 e
xi

sti
ng

 p
as

siv
e 

fla
re

 s
ys

te
m

. 
Pr

es
en

te
d 

re
su

lts
 in

 a
 re

po
rt 

to
 S

no
ho

m
ish

 C
ou

nt
y.

 

St
. H

el
en

s 
M

ill 
A

ir 
Q

ua
lity

 S
er

vi
ce

s,
 B

oi
se

 C
as

ca
de

, S
t. 

H
el

en
s,

 O
R.

 P
ro

je
ct

 m
an

ag
er

. P
ro

vi
de

d 
ai

r q
ua

lit
y 

co
ns

ul
tin

g 
fo

r t
he

 S
t. 

H
el

en
s 

m
ill 

in
cl

ud
in

g 
ai

r q
ua

lity
 m

od
el

in
g 

to
 s

up
po

rt 
a 

ne
w

 a
ir 

pe
rm

it 
fo

r t
he

 fa
ci

lit
y.

 
A

lso
 m

an
ag

ed
 a

 m
et

eo
ro

lo
gi

ca
l m

on
ito

rin
g 

pr
og

ra
m

 fo
r t

he
 m

ill.
  

St
ee

l M
an

uf
ac

tu
rin

g 
Fa

ci
lit

ie
s 

A
ir 

Q
ua

lity
 P

er
m

it 
A

pp
lic

at
io

ns
, P

io
ne

er
 In

du
str

ie
s,

 W
es

te
rn

 W
A

. P
ro

je
ct

 m
an

ag
er

. 
Pr

ep
ar

ed
 a

ir 
qu

al
ity

 p
er

m
it 

ap
pl

ic
at

io
n 

fo
r t

w
o 

se
pa

ra
te

 s
te

el
 m

an
uf

ac
tu

rin
g 

fa
ci

lit
ie

s.
  

A
lu

m
in

a 
Pr

od
uc

tio
n 

Pl
an

t A
ir 

Q
ua

lit
y 

M
od

el
in

g 
In

ve
sti

ga
tio

n 
an

d 
Pe

rm
it 

A
pp

lic
at

io
n,

 A
lc

oa
, P

or
t L

av
ac

a,
 T

X.
 

Pr
oj

ec
t m

an
ag

er
. C

on
du

ct
ed

 a
n 

ex
te

ns
iv

e 
ai

r q
ua

lity
 m

od
el

in
g 

in
ve

sti
ga

tio
n 

fo
r a

 m
aj

or
 a

lu
m

in
a 

pr
od

uc
tio

n 
pl

an
t. 

In
vo

lve
d 

ap
pl

ic
at

io
n 

of
 th

e 
In

du
str

ia
l S

ou
rc

e 
C

om
pl

ex
 M

od
el

 fo
r o

ve
r 3

00
 s

ep
ar

at
e 

so
ur

ce
s 

of
 

em
iss

io
n 

an
d 

50
 d

iff
er

en
t p

ol
lu

ta
nt

s.
 P

re
pa

re
d 

a 
co

m
pr

eh
en

siv
e 

ai
r q

ua
lit

y 
pe

rm
it 

ap
pl

ic
at

io
n 

fo
r t

he
 e

nt
ire

 
fa

ci
lit

y.
 E

xp
er

t W
itn

es
s 

Te
sti

m
on

y 
on

 A
ir 

Q
ua

lit
y 

Iss
ue

s 

Ex
pe

rt 
W

itn
es

s 
Te

sti
m

on
y 

fo
r W

as
te

w
at

er
 T

re
at

m
en

t F
ac

ili
ty

 O
do

r I
m

pa
ct

s,
 C

ity
 o

f Y
ak

im
a,

 Y
ak

im
a,

 E
as

te
rn

 
W

A
. P

ro
je

ct
 m

an
ag

er
. P

ro
vi

de
d 

ex
pe

rt 
w

itn
es

s 
su

pp
or

t f
or

 li
tig

at
io

n 
in

vo
lvi

ng
 a

lle
ge

d 
od

or
 im

pa
ct

s 
at

 a
 

w
as

te
w

at
er

 tr
ea

tm
en

t f
ac

ili
ty

 in
 e

as
te

rn
 W

as
hi

ng
to

n.
   

  

Ex
pe

rt 
W

itn
es

s 
Te

sti
m

on
y 

fo
r H

aw
ks

 P
ra

iri
e 

So
lid

 W
as

te
 L

an
df

ill 
O

do
r I

m
pa

ct
s,

 T
hu

rs
to

n 
C

ou
nt

y,
 W

A
. P

ro
je

ct
 

m
an

ag
er

. P
ro

vi
de

d 
ex

pe
rt 

w
itn

es
s 

te
sti

m
on

y 
fo

r l
iti

ga
tio

n 
in

vo
lvi

ng
 a

lle
ge

d 
od

or
 fr

om
 a

 s
ol

id
 w

as
te

 la
nd

fil
l. 

A
ss

ist
ed

 T
hu

rs
to

n 
C

ou
nt

y 
in

 d
ef

en
di

ng
 th

e 
C

ou
nt

y 
ag

ai
ns

t a
 c

la
ss

-a
ct

io
n 

la
w

su
it 

al
le

gi
ng

 th
at

 h
yd

ro
ge

n 
su

lfi
de

 a
nd

 o
th

er
 o

do
ro

us
 g

as
es

 w
er

e 
es

ca
pi

ng
 th

e 
la

nd
fil

l g
as

 m
an

ag
em

en
t s

ys
te

m
 a

t t
he

 H
aw

ks
 P

ra
iri

e 
La

nd
fil

l a
nd

 c
au

sin
g 

od
or

 im
pa

ct
s 

ov
er

 a
 w

id
e 

ar
ea

. T
es

tif
ie

d 
as

 a
n 

ex
pe

rt 
w

itn
es

s 
on

 b
eh

al
f o

f t
he

 C
ou

nt
y 

to
 il

lu
str

at
e 

th
at

 c
la

im
s 

of
 o

do
rs

 a
nd

 im
pa

ct
s 

al
le

ge
d 

by
 th

e 
op

po
sin

g 
sid

e 
w

er
e 

no
t s

up
po

rte
d 

by
 fa

ct
s,

 
in

cl
ud

in
g 

th
e 

C
ou

nt
y’

s 
od

or
 s

ur
ve

y 
da

ta
 c

ol
le

ct
ed

 o
ve

r n
um

er
ou

s 
ye

ar
s.

 A
lso

 te
sti

fie
d 

th
at

 a
ir 

qu
al

ity
 

m
od

el
in

g 
te

ch
ni

qu
es

 u
se

d 
by

 th
e 

op
po

sin
g 

sid
e 

to
 s

up
po

rt 
th

e 
al

le
ga

tio
ns

 o
f h

yd
ro

ge
n 

su
lfi

de
 im

pa
ct

s 
w

er
e 

no
t r

ep
re

se
nt

at
iv

e 
of

 tr
ue

 d
isp

er
sio

n.
 C

as
e 

w
as

 u
lti

m
at

el
y 

se
ttle

d 
be

fo
re

 tr
ia

l. 

H
aw

ai
ia

n 
Ea

rth
 R

ec
yc

lin
g,

 L
LC

 
O

do
r I

nv
es

tig
at

io
n 

A
-1

0
Pr

oj
ec

t 2
9-

27
15

0A

Ex
pe

rt 
W

itn
es

s 
Te

sti
m

on
y 

fo
r R

ai
lc

ar
 E

xp
lo

sio
n,

 L
A

. P
ro

je
ct

 m
an

ag
er

. P
ro

vi
de

d 
ex

pe
rt 

w
itn

es
s 

te
sti

m
on

y 
fo

r a
 

la
rg

e 
in

su
ra

nc
e 

ca
se

 in
vo

lvi
ng

 th
e 

ex
pl

os
io

n 
of

 a
 ra

ilc
ar

 fi
lle

d 
w

ith
 n

itr
og

en
 te

tro
xi

de
 in

 L
ou

isi
an

a.
   

  

Ex
pe

rt 
W

itn
es

s 
Te

sti
m

on
y 

fo
r C

oa
l-fi

re
d 

G
en

er
at

in
g 

St
at

io
n,

 P
ac

ifi
c 

Po
w

er
, C

he
ha

lis
, W

A
. P

ro
je

ct
 m

an
ag

er
. 

C
on

du
ct

ed
 a

 m
aj

or
 a

ir 
qu

al
ity

 in
ve

sti
ga

tio
n 

of
 a

 c
oa

l-fi
re

d 
ge

ne
ra

tin
g 

sta
tio

n 
in

 W
as

hi
ng

to
n 

St
at

e.
 M

od
el

in
g 

co
nd

uc
te

d 
w

ith
 th

e 
C

A
LP

U
FF

 s
ys

te
m

 fo
r u

se
 in

 a
 h

um
an

 h
ea

lth
 ri

sk
 a

ss
es

sm
en

t f
or

 th
e 

po
w

er
 p

la
nt

. P
ro

vi
de

d 
ex

pe
rt 

w
itn

es
s 

te
sti

m
on

y 
in

 d
ef

en
se

 o
f t

he
 p

ow
er

 c
om

pa
ny

 a
ga

in
st 

an
 a

pp
ea

l t
o 

th
e 

ai
r q

ua
lit

y 
pe

rm
it 

iss
ue

d 
fo

r t
he

 p
la

nt
.  

Ex
pe

rt 
W

itn
es

s 
Te

sti
m

on
y 

fo
r W

yo
m

in
g 

M
in

in
g 

In
du

str
y,

 W
yo

m
in

g 
M

in
in

g 
As

so
ci

at
io

n,
 C

he
ye

nn
e,

 W
Y.

 A
ct

ed
 

as
 th

e 
ch

ie
f a

ir 
qu

al
ity

 c
on

su
lta

nt
 to

 th
e 

W
yo

m
in

g 
m

in
in

g 
in

du
str

y 
re

ga
rd

in
g 

EP
A

’s 
ac

tio
ns

 u
nd

er
 S

ec
tio

n 
23

4 
of

 th
e 

C
le

an
 A

ir 
A

ct
, a

nd
 p

ro
vi

de
d 

ai
r q

ua
lit

y 
ex

pe
rt 

w
itn

es
s 

te
sti

m
on

y.
  

Ex
pe

rt 
W

itn
es

s 
Te

sti
m

on
y 

fo
r C

op
pe

r S
m

el
tin

g 
C

om
pa

ny
, U

S 
M

et
al

s 
an

d 
Re

fin
in

g,
 C

ar
te

re
t, 

N
J. 

Pr
oj

ec
t 

m
an

ag
er

. A
ct

ed
 a

s 
th

e 
ch

ie
f a

ir 
qu

al
ity

 e
xp

er
t f

or
 a

tto
rn

ey
s 

in
 d

ef
en

se
 o

f U
S 

M
et

al
s 

an
d 

Re
fin

in
g,

 o
pe

ra
to

rs
 

of
 th

e 
C

ar
te

re
t C

op
pe

r S
m

el
te

r i
n 

N
ew

 Je
rs

ey
, a

ga
in

st 
al

le
ga

tio
ns

 o
f l

ea
d 

an
d 

ot
he

r m
et

al
 d

ep
os

iti
on

 o
n 

ne
ig

hb
or

in
g 

pr
op

er
tie

s.
 C

on
du

ct
ed

 a
ir 

qu
al

ity
 m

od
el

in
g 

in
ve

sti
ga

tio
ns

 o
f t

he
 h

ist
or

ic
al

 o
pe

ra
tio

n 
of

 th
e 

la
rg

e 
sm

el
te

r a
s 

pa
rt 

of
 li

tig
at

io
n 

su
pp

or
t. 

G
av

e 
or

al
 d

ep
os

iti
on

 b
y 

op
po

sin
g 

at
to

rn
ey

s.
 

Ex
pe

rt 
W

itn
es

s 
Te

sti
m

on
y 

fo
r C

he
m

ic
al

 C
om

pa
ny

, O
lin

 C
he

m
ic

al
, N

ia
ga

ra
 F

al
ls,

 N
Y.

 A
ct

ed
 a

s 
ch

ie
f a

ir 
qu

al
ity

 
ex

pe
rt 

fo
r a

tto
rn

ey
s 

in
 d

ef
en

se
 o

f O
lin

 C
he

m
ic

al
, o

pe
ra

to
rs

 o
f a

 m
er

cu
ry

-c
el

l c
hl

or
-a

lka
li 

(C
A

P)
 fa

ci
lit

y 
in

 
N

ia
ga

ra
 F

al
ls,

 N
ew

 Y
or

k,
 a

ga
in

st 
al

le
ga

tio
ns

 o
f m

er
cu

ry
 a

nd
 o

th
er

 m
et

al
s 

de
po

sit
io

n.
 C

on
du

ct
ed

 
in

ve
sti

ga
tio

ns
 in

to
 a

ir 
qu

al
ity

 m
od

el
in

g 
co

nd
uc

te
d 

by
 o

pp
on

en
ts 

as
 p

ar
t o

f l
iti

ga
tio

n 
su

pp
or

t. 
G

av
e 

or
al

 
de

po
sit

io
n 

by
 o

pp
os

in
g 

at
to

rn
ey

s.
   

Te
ch

ni
ca

l E
xp

er
t 

A
ir 

Q
ua

lit
y 

an
d 

G
re

en
ho

us
e 

G
as

 A
ss

es
sm

en
t o

f S
ol

id
 W

as
te

 P
la

nn
in

g 
O

pt
io

ns
, C

ity
 o

f S
ea

ttle
, W

A
. P

ro
je

ct
 

m
an

ag
er

. M
an

ag
e 

G
eo

m
at

rix
’s 

su
bc

on
tra

ct
 w

ith
 R

.W
. B

ec
k 

an
d 

pe
rfo

rm
 a

ir 
qu

al
ity

 a
na

ly
se

s 
to

 a
ss

ist
 K

in
g 

C
ou

nt
y 

in
 fu

tu
re

 p
la

nn
in

g 
fo

r l
on

g-
ra

ng
e 

so
lid

 w
as

te
 d

isp
os

iti
on

 o
pt

io
ns

, i
nc

lu
di

ng
 c

on
sid

er
in

g 
ai

r q
ua

lit
y 

im
pa

ct
 o

f v
ar

io
us

 a
lte

rn
at

iv
e 

m
an

ag
em

en
t o

pt
io

ns
. A

lte
rn

at
iv

es
 in

cl
ud

e 
lo

ng
 h

au
l o

f w
as

te
 a

nd
 u

lti
m

at
e 

la
nd

fil
l, 

as
 w

el
l a

s 
va

rio
us

 c
on

ve
rs

io
n 

al
te

rn
at

iv
es

 in
cl

ud
in

g 
m

as
s 

bu
rn

 a
nd

 m
od

ifi
ed

 c
om

bu
sti

on
. A

na
ly

sis
 

fo
cu

se
s 

on
 e

va
lu

at
io

n 
of

 g
re

en
ho

us
e 

ga
s 

em
iss

io
ns

, p
ar

tic
ul

ar
ly

 c
om

pa
rin

g 
an

d 
co

nt
ra

sti
ng

 la
nd

fil
lin

g 
op

tio
ns

 w
ith

 c
on

ve
rs

io
n 

op
tio

ns
 in

 te
rm

s 
of

 g
re

en
ho

us
e 

ga
s 

em
iss

io
ns

 a
nd

 c
on

se
qu

en
ce

s.
   

  

Te
ch

ni
ca

l E
xp

er
t f

or
 D

ow
nt

ow
n 

Po
rtl

an
d 

Tr
an

sp
or

ta
tio

n 
Pr

oj
ec

ts,
 C

ity
 o

f P
or

tla
nd

, P
or

tla
nd

, O
R.

 P
ro

je
ct

 m
an

ag
er

. 
C

on
du

ct
ed

 s
ev

er
al

 in
ve

sti
ga

tio
ns

 o
f t

ra
ns

po
rta

tio
n-

re
la

te
d 

pr
oj

ec
ts 

in
cl

ud
in

g 
an

 a
ir 

qu
al

ity
 e

va
lu

at
io

n 
of

 th
e 

en
tir

e 
str

ee
t n

et
w

or
k 

fo
r d

ow
nt

ow
n 

Po
rtl

an
d,

 O
re

go
n.

 P
ro

vi
de

d 
sp

ec
ia

l e
xp

er
tis

e 
in

 e
va

lu
at

in
g 

th
e 

im
pa

ct
 

fro
m

 d
ie

se
l b

us
 o

pe
ra

tio
n 

an
d 

th
e 

ai
r q

ua
lit

y 
im

pa
ct

s 
re

la
te

d 
to

 v
eh

ic
ul

ar
 tu

nn
el

s,
 in

cl
ud

in
g 

th
e 

de
ve

lo
pm

en
t 

of
 a

n 
ai

r q
ua

lit
y 

m
od

el
 to

 s
im

ul
at

e 
im

pa
ct

s 
w

ith
in

 a
 m

aj
or

 fr
ee

w
ay

 tu
nn

el
.  

   

Te
ch

ni
ca

l E
xp

er
t f

or
 V

ar
io

us
 M

in
in

g 
G

ro
up

s.
 R

et
ai

ne
d 

as
 a

 te
ch

ni
ca

l e
xp

er
t o

n 
ai

r q
ua

lit
y 

iss
ue

s 
by

 o
rg

an
iz

at
io

ns
 

su
ch

 a
s 

th
e 

N
at

io
na

l C
oa

l A
ss

oc
ia

tio
n,

 th
e 

A
m

er
ic

an
 M

in
in

g 
C

on
gr

es
s 

an
d 

th
e 

Am
er

ic
an

 P
et

ro
le

um
 In

sti
tu

te
. 

Re
ta

in
ed

 b
y 

th
e 

EP
A 

to
 in

co
rp

or
at

e 
hi

s 
ow

n 
th

eo
rie

s 
on

 th
e 

re
te

nt
io

n 
of

 d
us

t w
ith

in
 m

in
in

g 
pi

ts 
in

to
 e

xi
sti

ng
 

EP
A

 m
od

el
s.

   
   



Appendix F

Acoustic Study for the In-Vessel Composting Facility,
Y.Ebisu & Associates

March 2011



































Appendix G

Archaeological Assessment for an Approximately
112-Acre Proposed Composting Facility,

Cultural Surveys Hawaii, Inc.
December 2010
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Figure 2. Tax Map Key (TMK) plat [1] 6-5-02 showing the project area 
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Figure 4. Co-Composting Facility Project plans (provided by client)
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Figure 5.  Conceptual plan: Aerial view of similar composting facility (outside of Hawai‘i) to that presently proposed
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Figure 8. Portion of 1901 W. A. Wall map of the Waialua Agricultural Company Ltd. lands (Reg. Map 2056) showing project area, 
which was in the “Kemoo” section of the sugar plantation  
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Figure 9. 1913 Land Court Application No. 262 showing project area 
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Appendix H

Cultural Impact Assessment for 
Proposed In-Vessel Composting Facility,

Cultural Surveys Hawaii, Inc.
September 2011













































































Appendix I

Traffic Impact Report for the 
In-Vessel Composting Facility,

Wilson Okamoto Corporation
February 2011





















































Appendix J

Letter from Department of Planning & Permitting
May 25, 2011







Appendix K

Pre-Assessment Consultation Comment Letters

































































Appendix L

Environmental Impact Statement
Preparation Notice Consultation 

Comment Letters











































































Appendix M

Draft Environmental Impact Statement Consultation
Comment Letters















































































































































Appendix N

Letter from
Wahiawa Community & Business Association

May 20, 2011
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