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OPERATIONS PLAN
PVT INTEGRATED SOLID WASTE MANAGEMENT FACILITY

1. INTRODUCTION
1.1 Purpose

This Operations Plan has been prepared pursuant to Hawaii Administrative Rules, Title
11, Chapter 58.1 (HAR 11-58.1), Solid Waste Management Control. It responds to
requirements of the following sections of HAR 11-58.1 relative to the solid waste facility
types in operation at the PVT Integrated Solid Waste Management Facility:

§11-58.1-32 Recycling and Materials Recovery Facilities
§11-58.1-19 Construction and Demolition Solid Waste Landfills

This Operations Plan replaces the Operational Plan for the PVT ISWMF dated
September 2009, as revised in November 2011. It is intended to fulfill two primary
functions:

o To describe and define site operational parameters as a reference for regulatory
personnel of the Hawaii Department of Health; and

e To serve as an operations manual for personnel of the PVT Integrated Solid
Waste Management Facility.

1.2 General Facility Description
1.2.1 Location

PVT Integrated Solid Waste Management Facility (hereafter, "PVT ISWMF”) is located in
the community of Nanakuli near the southwestern coast of the island of Oahu, Hawaii,
as shown on Figure 1, Site Location Map. The facility property begins approximately
1600 feet northeast of the intersection of Farrington Highway and Lualualei Naval Road,
and extends northerly approximately one mile along of Lualualei Naval Road.

1.2.2 Site Description

The PVT ISWMF property covers a total of 200 acres. The currently developed
operating area consists of 200 acres on the west side of Lualualei Naval Road. A parcel
of 179 acres located east of the road is used for soil borrow, water supply and drainage
control. Figure 1 shows the existing topography of the properties.

The PVT ISWMF lies along approximately 1 mile of Lualualei Naval Road, with a width
ranging from 1,000 to 1,800 feet between the road and Ulehawa Stream. Elevations of
the site prior to development of the existing PVT ISWMF range from 40 to 50 feet above
sea level. Approximately 198 acres are designated for waste disposal (49 acres for
Phase | and 104 acres for Phase Il), with a maximum elevation of approximately 135
feet above sea level under existing permits.

PVT Integrated Solid Waste Management Facility A-Mehr, Inc.
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1.2.3 Major Facility Components and Operations

PVT ISWMF is a comprehensive solid waste management facility for construction and
demolition waste and other recyclable waste products. It does not accept hazardous
waste or municipal solid waste as defined in state regulations. It embodies three types
of waste management facilities defined in HAR 11-58.1:

e A reclamation facility, defined as “a location used for the handling, processing, or
storage of recoverable material, including but not limited to composting and
remediation”. Recoverable material is defined as “material that can be diverted
from disposal for recycling or bioconversion.”

e A materials recovery facility; and

e A construction and demolition waste landfill

The primary existing and future planned operations at the site are the following:

e Segregation of incoming loads into materials for processing, recycling, on-site

usage or disposal.

Mixed waste sorting to remove and separate recyclable materials:

Processing to produce feedstock for bioconversion of organic wastes;

Production of aggregate materials including rock, gravel and crushed asphalt;

Solidification of liquid wastes;

Reclamation of previously landfilled construction and demolition waste to

minimize the potential of fire, to prevent settlement, to minimize leachate

potential, and to remove voids;

e Storage for recyclable materials and marketing of recyclable materials; and

e Landfill disposal of residual non-recoverable waste materials, including primarily
composition/asphalt roofing shingles, tile, gypsum board, lead painted concrete
and cementitious siding

Figure 2 is a site map showing the general location of the major operations. Figure 3 is
a flow chart illustrating the flow of materials between operations. Details of each facility
component operation are provided in Sections 3 and 4.

1.2.4 Types and Quantities of Waste
PVT ISWMF will accept the following types of material for processing or disposal:

e Construction and demolition waste;

e Waste furniture, mattresses and other organic-containing material that can be
processed into feedstock for bioconversion;

e Scrap metal;

e Liquid wastes for solidification; and

e Contaminated soil for disposal or use in solidification of liquid wastes and sludge.

Detailed descriptions of these materials are contained in Section 2.

PVT Integrated Solid Waste Management Facility A-Mehr, Inc.
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PVT ISWMF is permitted under its Solid Waste Facility Permit to accept a maximum of
2,000 tons per day of C&D waste and 500 tons per week of asbestos contaminated
waste.

1.2.5 Climate

The Nanakuli area receives approximately 14 inches of rainfall per year, based on data
from the on-site weather station at PVT ISWMF. Most of the annual precipitation falls
between October and April. During this period, rainfall averages 1 to 2 inches per
month, with less than 1 inch per month generally falling in the rest of the year.

Typical daily temperatures range from the low 60’s to the upper 70’s during the winter,
and from the lower 70’s to the upper 80’s during the summer.

1.2.6 Surrounding Area

The ISWMF site is bordered by industrial, residential, agricultural and undeveloped
property. The Pine Ridge Farms trucking facility is adjacent to the northern boundary of
the site. Ulehawa Stream separates the ISWMF from residential areas to the west and
northwest. Residences to the south along Mohini Street are separated from ISWMF
operations by a minimum 100-foot wide landscaped buffer zone. The nearest of these
residences is approximately 750 feet from the southernmost end of the Phase | disposal
area. The land east of the site, across Lualualei Naval Road, is undeveloped property
owned by Leeward Land Company, Inc.

1.3 Site Utilization Concept

Figure 2 shows the site plan showing the location of existing and future processing
storage and disposal areas and ancillary facilities located on the west side of the
Lualualei Naval Road, including:

Entrance area with scalehouse and administrative offices

Waste segregation and sorting area

Recyclable materials storage area

Bioconversion feedstock production area

Liquid waste solidification area

Contaminated soils storage areas

C&D landfill including asbestos disposal area and landfiled waste
reclamation area

¢ All-weather access roads

¢ Drainage facilities

Detailed descriptions of these facilities are contained in Sections 3 and 4.

1.4 User Population

PVT Integrated Solid Waste Management Facility A-Mehr, Inc.
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Primary users of the PVT ISWMF are construction and demolition contractors and waste
haulers on Oahu, including agents of federal military or other government agencies.
PVT prequalifies all customers by requiring establishment of an approved account prior
to delivering any waste to the site. Customers are notified in advance that all material
brought to the ISWMF for disposal will be inspected to ensure it is acceptable waste.
Special accounts and review procedures are required for customers proposing to
dispose of contaminated soils, asbestos contaminated wastes or liquid wastes for
solidification.

1.5 Hours of Operation

The facility scalehouse currently is open to receive customers during the following hours:
Monday — Friday 7:00 a.m. to 3:30 p.m.
Saturday 7:00 a.m. to 1:00 p.m.
Sunday Closed

Asbestos contaminated waste is received only on Tuesdays and Thursdays, from 7:00 to
3:00 p.m.

Hours may change from time to time in response to customer needs. On-site activities
including cover application, construction and maintenance generally continue after the
posted hours for waste receipts.

PVT Integrated Solid Waste Management Facility A-Mehr, Inc.
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2. WASTE ACCEPTANCE PROCEDURES
2.1 Acceptable Waste Types

PVT ISWMF accepts the following general waste types: construction and demolition
(C&D) waste, asbestos contaminated waste, liquid waste for solidification; contaminated
soil, and coal ash from the AES power plant, and residual waste from pyrolysis or
gasification processes. The characteristics of each waste type are described below.

2.1.1 Construction and Demolition Waste
C&D waste is generated primarily by contractors and government agencies involved in

the construction or demolition of houses, commercial buildings, pavements and other
structures. It may include any of the following types of materials:

¢ Concrete and asphalt rubble

e Steel and nonferrous metal

e Wood, glass, masonry, tile, roofing, siding, and plaster

e \Waste plumbing, mechanical and electrical building components

e Dirt and rock

e Brush, wood, roots, stumps, dirt and rocks from clearing and grubbing
activities

e Mattresses, furniture and other furnishings resulting from whole-building
demolition

Mixed C&D loads may contain incidental bulky items such as tires. If accepted (at the
discretion of PVT), tires are pulled from the load and temporarily stored on site until they
are hauled to a licensed tire recycler. As a community service, PVT also collects and
temporarily stores tires that have been illegally dumped along the road next to the
landfill. No more than 150 tires will be stored before shipment offsite. Depending on
the rate at which tires are accumulated, tires are removed from the site at 3 to 6 month
intervals. In the future, tires may be shredded and recycled.

A significant volume of C&D waste is diverted for on-site use or recycling. PVT uses
almost all the rock, dirt, concrete and asphalt for on-site roads and construction of the
wet weather pad. In addition, PVT directs source separated and select loads of C&D
waste containing significant quantities of scrap metal or wood to the recycling area for
sorting, stockpiling and transfer to off-site recyclers.

C&D waste is notably dry and generally inert. Based on a review of characteristics, it has
been determined that C&D waste creates no significant odor issue. lts potential for
creation of leachate is low and, given the waste exclusion and loadchecking programs
implemented by PVT, its potential for a release of toxic or hazardous materials to air or
water is minimal.

2.1.2 Wood
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PVT will accept source-separated loads of wood materials for recycling. Such materials,
including pallets, packing crates, or other wood products, may also be sorted out from
mixed C&D loads. Most wood, including both treated and untreated wood, will be
processed as a feedstock for bioconversion by a variety of waste-to-energy processes.
Alternatively, wood may be processed or shipped in bulk to off-site recyclers. If recycling
the material is determined to be economically infeasible, PVT may also dispose the
material, with or without processing it in a shredder to reduce its size and achieve
maximum compaction.

2.1.3 Miscellaneous Wastes for Recycling or Reclamation

The following categories of waste will be accepted in segregated loads or will be
separated from mixed C&D loads:

¢ Wood furniture, mattresses and other organic-containing material that can be
processed into feedstock for bioconversion;

e Scrap metal or materials containing large quantities of scrap metal;

¢ Glass products other than HI-5 recyclable glass containers; and

e Waste plastics other than recyclable PET bottles

2.1.4 Asbestos Contaminated Waste

Asbestos contaminated waste is accepted and managed in accordance with the
requirements of DOH Permit No. LF-0152-09 and applicable regulations including
Chapter 342H, Hawaii Revised Statutes and 40 CFR Part 61, National Emission
Standards for Hazardous Air Pollutants. The site accepts both friable and non-friable
asbestos containing products, primarily consisting of roofing, ceiling, siding and
insulating materials. All friable asbestos contaminated wastes received at the site are
managed as friable asbestos, requiring it to be double bagged or double wrapped with
plastic before being delivered to the site. Asbestos waste is accepted only on Tuesdays
and Thursdays with 24-hours prior notice and disposed in the Asbestos Pit. Non-friable
asbestos for disposal is accepted in the Asbestos Pit as well.

2.1.5 Contaminated Soils

Contaminated soils, primarily petroleum contaminated soils, are received primarily from
site remediation projects associated with cleanup of leaks or spills from underground or
aboveground storage tanks. Other contaminated soils resulting from construction /
demolition activities may be accepted, provided they are not hazardous waste or TSCA-
regulated waste.

Detailed procedures for accepting and managing contaminated soils are described in
Section 2.3.4.

2.1.6 Solidified Liquid Wastes
PVT operates a contaminated soils storage and liquid waste solidification process on the

ISWMF property, pursuant to DOH Permit No. LF-0152-09. Under the terms of the
permit, soil materials resulting from mixing soils with petroleum-contaminated liquids,
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with liquids originating from construction and demolition activities, or with other liquids
approved by HDOH, may be disposed in the PVT ISWMF.

2.1.7 Clean Inert Waste

PVT accepts segregated clean loads of inert material, primarily concrete rubble, asphait
rubble and cold-planed asphalt material. Most of these materials are stored in stockpiles
until needed for on-site construction of roads, wet-weather deck surfacing, stormwater
management facilities, or other beneficial uses. At the company’s option, unused inert
materials may also be disposed in the ISWMF as part of fire break construction between
waste cells or as common C&D waste. If specified by the design engineer, inert
materials may also be used in structural fill in and outside the landfill footprint.

2.1.8 AES Coal Ash

The Hawaii Department of Health has approved the acceptance at PVT ISWMF of fly
ash and bottom ash from the AES Hawaii coal-fired power plant. Ash is currently
approved for beneficial use as:

¢ QOperations Layer - Ash may be used as a substitute for soil in the protective soil
layer placed above newly installed liner systems in new disposal cells.

e Fire barrier — Ash may be placed as a subsurface barrier between Phase | and
Phase I, or between adjacent disposal cells in Phase Il or within disposal cells.
The purpose of the barrier is to limit the spread on any potential future
subsurface fire to minimize potential damage to landfill liner systems. The ash is
used for vertical and horizontal fire barrier layers, as described in Section 4.4
3.1.

e Void Space Filling — Ash may be used for void space filling for fire prevention.
¢ Solidification Ash may be used in the solidification of liquids.

¢ Upon approval by DOH, for daily cover and interim daily cover. PVT has
conducted a demonstration project and submitted a Human Health Risk
Assessment for use of AES ash for daily cover, void space fill, interim daily
cover and absorption of liquids.

2.2 Excluded Wastes

Solid wastes other than those described in Section 2.1 are not accepted for disposal at
PVT ISWMF. Excluded wastes for processing or landfill disposal include the following:

° Household waste, garbage, commercial solid waste or industrial solid waste as
defined in HAR 11-58.1-03.

° All regulated hazardous wastes and TSCA-regulated PCB contaminated materials;

° Pesticide containers other than incidental empty small containers classified as
C&D waste;

PVT Integrated Solid Waste Management Facility A-Mehr, inc.
Operations Plan 2-3 April 2015



° Bulk green waste (grass, leaves, tree trimmings, etc.) or loads of land clearing
debris or C&D waste containing more than 10 percent green waste.

° Whole tires (except as provided in Section 2.1.1) or car parts;

° Free liquids and liquids products, including paints, solvents, sealers or adhesives
(liquids are accepted for solidification only as described in Section 2.16);

° Asbestos waste that is not properly packaged;

° White goods except incidental appliances;

e contaminated C&D loads;

° Lead-acid batteries

2.3 Acceptance Procedures

Appendix B contains copies of disposal agreements and manifest forms required by PVT
for all customers delivering C&D waste, asbestos waste, contaminated soil and liquid
wastes to the site for disposal. The same agreements and forms will be required for
customers delivering recyclable materials to the site for processing.

PVT ensures that excluded wastes are not accepted by its notices to customers,
customer prequalification procedures, and inspections of loads at the scalehouse and at
the disposal active face.

This section describes the procedures implemented for acceptance of the major waste
types managed at PVT ISWMF. Each section also includes procedures for excluding
unacceptable wastes. Acceptable wastes include the following:

e Construction and demolition waste

e Source-separated waste accepted for recycling or bioconversion, including:
o Wood

Plastic

Glass

Furniture

Mattresses

Scrap metal
o Concrete, rock and asphalt rubble

e Asbestos-containing waste

¢ Contaminated sail

O 0O 00O

2.3.1 C&D Waste Acceptance

All C&D customers are subject to PVT ISWMF prequalification procedures. Customers
are required to execute a disposal agreement and submit a Request for Clearance
Number Form to PVT, generally 7 days in advance of the date when the customer
proposes to begin transporting waste to the ISWMF. Following the inspection, PVT
issues a clearance number which is referenced for each load from the job site.
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Waste generators are responsible for determining and reporting to PVT that wastes
proposed for management are not regulated hazardous waste. PVT requires special
testing for several categories of C&D waste, including debris containing lead paint, and
sand blast sand and soil. These materials must be tested using the Toxicity
Characteristic Leaching Procedure (TCLP) and meet the following maximum criteria:

Lead Paint Debris Lead 5.0 mg/L
Sand Blast Sand and Soil  Arsenic 5.0 mg/L
Barium 100.0
Cadmium 1.0
Chromium 5.0
Lead 5.0
Mercury 0.2
Selenium 1.0
Silver 5.0

Fiberglass or steel waste storage tanks proposed for disposal must be certified clean by
a qualified environmental contractor.

Customers are required to submit test results and certifications for these materials
before PVT issues a Clearance Number authorizing acceptance of the waste for
disposal.

When waste transporters arrive at the ISWMF scalehouse, if the scale attendant has any
doubt or concern regarding the acceptability of the material, site supervision is
summoned to the scalehouse to inspect the load and determine its acceptability.
Appendix E contains the Unacceptable Waste Exclusion Program used to prevent the
disposal of unacceptable wastes, including the materials listed in Section 2.2 above.

A minimum of one load of C&D waste is selected each day for a random inspection
according to procedures detailed in Appendix E. If unacceptable waste is found, the
material is reloaded in the customer’'s vehicle and removed from the site. Records are
maintained of unacceptable wastes observed during inspections.

Once a waste load has been determined acceptable, it is weighed and the data entered
into the scalehouse records, and the customer is directed to the appropriate processing
or disposal area.

2.3.2 Source-Separated Waste Accepted for Recycling

Segregated loads of wood, plastic, glass, furniture, mattresses, scrap metal, concrete,
asphalt, rock and other waste materials accepted for recycling or reclamation will be
inspected at the scalehouse to verify they do not contain unacceptable materials. PVT
ISWMF personnel at the designated processing area where the loads are discharged will
observe the material as it is dumped to identify any unacceptable materials.

2.3.3 Asbestos Waste Acceptance
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‘All asbestos waste customers are required to sign an agreement specifying the terms
and conditions of PVT ISWMF’s asbestos disposal service. All friable asbestos
containing wastes are required to be contained in metal or plastic drums or barrels, or be
double wrapped or double bagged in plastic with a minimum thickness of six millimeters.
Each load must be accompanied by a properly executed Asbestos Waste Shipment
Record manifest form. Asbestos customers are also required to provide a certificate of
insurance naming PVT Land Company as an additional insured for purposes of liability.

Asbestos loads are accepted only on designated days of the week, presently Tuesday
and Thursday, before 2:45 p.m. Asbestos contractors are required to notify the ISWMF
at least 24 hours before delivery, and have all paperwork including a manifest and PVT
authorized clearance number, with each load. No more than 500 tons of asbestos
containing waste may be accepted in any week, unless arrangements are made for
extended delivery times.

2.3.4 Contaminated Soil Acceptance

Generators must submit a Soil Profile Sheet describing the source of the material and
containing analytical test results for specified contaminants. Unless exempted by PVT
based on generator knowledge, soils will be tested for the following:

TCLP metals including TCLP cadmium, TCLP chromium, and TCLP lead;

Ignitability;

Total metals including total cadmium and total lead;

Total petroleum hydrocarbons (TPH) as gasoline (C6-C12), diesel (C12-C24)

and oil (C24-C30);

Benzene, toluene, ethylbenzene, and xylenes;

e Polynuclear aromatic hydrocarbons (not applicable to material solely
contaminated with gasoline);

e PCBs (not applicable to material solely contaminated with gasoline or diesel
fuel);

¢ Halogenated volatile organic compounds (not applicable to material solely
contaminated with gasoline or diesel fuel); and

e Pesticides

Additional testing may be requested on a case-by-case basis. Soils containing TSCA-
regulated polychlorinated biphenyls (PCBs) are not accepted. Soils may not be
hazardous waste.

All soils proposed for disposal at PVT must be tested according to test procedures and
methods set forth in the disposal agreement. PVT reserves the right to reject any load it
has cause to believe contains unacceptable contaminants or levels of contaminants in
excess of approved concentrations. Customers are required to provide certificates of
insurance naming PVT Land Company as an additional insured for liability protection.
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3. WASTE RECLAMATION AND RECYCLING OPERATIONS

This section describes the processes used by PVT ISWMF to recover resources and
materials from C&D and other waste materials. Each major process category is
discussed including information on waste types, equipment, labor and product handling.

3.1 Materials Processed for Reclamation

The major categories of waste materials processed to recover materials for recycling
and reclamation include:

Mixed C&D waste

Source-separated wood waste

Source separated rock, concrete and asphalt rubble

Source-separated scrap metal, discarded furniture, mattresses and other
products suitable for processing to incorporate into bioconversion feedstock

3.2 Reclamation Processes Overview

Figure 3 is a schematic flow diagram of the PVT ISWMF materials reclamation facility,
illustrating the major process steps:

o All incoming loads are classified on arriving at the scalehouse, and directed to
the appropriate area for discharge.

¢ Mixed loads are sorted to separate major categories of recoverable and non-
recoverable materials.

e Sorted material is shredded to reduce volume.

¢ Material designated for bioconversion process feedstock is additionally
processed to requirements of user.

¢ Rock, concrete and asphalt rubble is crushed to produce aggregate products.

o Existing disposed mixed C&D waste is excavated and processed as mixed C&D
to reclaim materials.

o Liquid wastes are solidified by mixing with soil for disposal or use as interim
landfill cover.

¢ Materials reclaimed or recycled for off-site uses are stored and transported to
markets.

These processes are detailed in the following sections.

3.3 Material Prescreening and Segregation on Receipt

Upon receipt at the scalehouse, all incoming loads are designated as either C&D waste
or non C&D material for recycling. Loads are then directed to one of the following

designated areas for dumping and processing:

¢ Mixed materials sorting area
o Bioconversion feedstock process area
e Aggregate production facility
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Scrap metal storage area
Liguid waste solidification area
Contaminated soil storage area
C&D landfill (C&D waste only)

PVT anticipates that approximately 70%-80% of the total incoming material will be
directed to recycling or processing areas, and 20% to 30% will be sent directly to the
C&D landfill for disposal. Signage at the site provides clear direction for customers to
access the designated area for discharge of their load.

3.4 Mixed Material Sorting

Most loads of mixed C&D and other material are processed at the mixed load sorting
area to separate the waste into the following categories:

¢ Wood;

¢ Metal;

e Concrete, rock, asphalt and other inert material;

¢ Soil;

e Plastic, paper and other organic materials suitable for use in bioconversion

feedstock; and
e Non-recoverable residual waste.

PVT generally sorts and processes material as it is delivered, with minimum stockpiling
or storage prior to processing. Stockpiles shall not exceed a height of 15 feet with 20-
foot lanes between piles.

Receipt, stockpiling and processing of material are coordinated in order to comply with
permit conditions requiring that all C&D material received at the MRD be sorted by the
end of the week.

3.4.1 Equipment

Figure 4 is a schematic layout of the mixed waste sort facility, illustrating the following
equipment arrangement:

e Mixed C&D material in the incoming stockpile will be initially sorted by one or
more excavators. The excavators break up any large assemblies into
manageable pieces, and will remove large rocks, concrete chunks, logs or
stumps, and oversize metal objects to separate stockpiles.

e After large items have been removed by the excavator, the remaining mixed C&D
material will be transferred by a front-end bucket loader to the primary screen,
which separates it into two size fractions, nominally above and below a maximum
particle size of six (6) inches. The smaller material (6”-minus) is transferred by
conveyor to a separate sorting line (the “B line” for processing, while the larger
material (6”-plus) proceeds to the primary sort line (“A line”) for sorting.
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e The A Line sorting conveyor is elevated above the surrounding concrete pad. A
series of storage bays are delineated on both sides of the conveyor by steel
walls. Roll-off bins may be placed in some bays to facilitate transfer of material
from the storage bay to the next stage of processing. Personnel remove the
following materials from the waste stream as it moves along the conveyor, and
drop them into the storage bays or bins:

o Inert material (concrete, rock, asphalt, etc.)
o Ferrous and non-ferrous metals
o Non-recoverable residual waste.

Wood, plastic, paper, carpet, yard waste and other organic materials suitable for
use in bioconversion feedstock are left on the sorting belt and transferred to a
conveyor discharging to the primary shredder or a stockpile for transport to
underground storage.

e The B Line sorting system consists of the following components to process the
6”-minus material:

o) An overhead belt magnet that collects and transfers ferrous metal from
the conveyor belt to a bin;

o) A secondary screen that removes material smaller than one inch in size
(1”-minus) and transfers it to a bin or stockpile;

o) An air classifier that separates the remaining material into light (wood,

paper, plastic) and heavy fractions, transferring the heavy material to the
A Line rock bin and the light fraction to the B Line sorting conveyor;

o) A sorting conveyor where personnel remove remaining ferrous and non-
ferrous metals, and any other material not suitable for use as
bioconversion feedstock; and

o) A transfer conveyor discharging to the primary shredder or stockpile.

o The final transfer conveyor of the B Line is fitted with a chute for loading pre-
sorted clean wood (pallets, lumber assemblies, etc.) directly onto the conveyor
for processing in the primary shredder.

o Materials are removed from storage bays and bins by the front-end loader or
rolloff truck and transported to the applicable storage area or next stage of
processing.

The mixed C&D waste system is designed to process approximately 80 to 100 tons per
hour of material.

3.4.2 Labor Requirements

The mixed waste sort line is generally staffed by two to four equipment operators and
from ten to 18 persons removing material from the sorting conveyors.
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3.4.3 Residual Wastes

Non-recoverable residual waste is generally less than twenty percent (20%) of the sorted
C&D waste stream. Residual wastes consist primarily of the following materials:

Composition / asphalt roofing shingles
Tile

Gypsum board scrap

Cementitious siding and tile

Glass

Floor tiles

Fiberglass insulation

Ceiling tiles

PVC pipe and siding

Combined with the 20% to 30% of incoming material sent to the landfill directly from the
scalehouse, the residual waste from recycling is expected to produce a total disposed
tonnage of approximately 35% to 45% of the total material received at the facility.

3.4.4 Storage
Materials are transferred from the sorting facility to storage areas as follows:

¢ Wood, yard waste and miscellaneous organic materials are moved to the
bioconversion feedstock production area or stockpiled underground.

o Metals are moved to ferrous and non-ferrous storage areas. These are open
bays defined by concrete blocks or K-rails, with separate bays for ferrous metal,
aluminum and other non-ferrous metals or bins.

¢ Rock, concrete and asphalt rubble are moved to the aggregate materials process
area. Separate stockpiles are maintained in this area for rock, concrete without
rebar, concrete with rebar, and asphalt rubble.

¢ Residual waste is transported either directly to the C&D landfill disposal area, or
to the bioconversion feedstock area for primary shredding to reduce its volume
prior to disposal.

3.5 Bioconversion Feedstock Production

PVT estimates that approximately 60% of the total incoming material streams are
suitable for reclamation and conversion into feedstock for bioconversion by waste-to-
energy, gasification or pyrolysis. The feedstock will be processed into the physical form
required by off-site bioconversion facilities, and transported to them under supply
agreements that will be developed as the anticipated bioconversion facilities are
constructed and placed into service. The following information describes the feedstock
production system as currently planned.
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3.5.1 Feedstock Material Stream

Approximately 80 percent of the material stream converted to feedstock will be wood,
consisting of lumber, pallets, panel board and other processed wood materials. The
balance will be made up of yard waste, paper, plastic, carpet and other miscellaneous
materials with organic content suitable for waste-to-energy, gasification or pyrolysis.

3.5.2 Equipment
The feedstock production facility includes three major pieces of stationary equipment:

e A primary shredder, which reduces the material to a nominal dimension of four
inches, with a maximum of ten inches and a minimum of 3 inches. The system
includes a magnet to remove small ferrous metal items from the shredded
material stream. The primary shredder is usually located at the end of the A
Line and B Line conveyor systems to shred material left on the conveyer belt.
Under some circumstances it may be located elsewhere for loading by a front-
end loader or an excavator.

¢ A secondary shredder to reduce the feedstock material to the maximum particle
size required by the bioconversion process, which may range from 3/8 inch to
two inches in its largest dimension.

e A screening system to ensure the final product meets the specified particle size,
with oversize material returned to the secondary shredder for reprocessing.

Components in the system are generally sized for a production rate of approximately
100 tons per hour, depending on the type of material being processed.

Material is loaded to the primary shredder by conveyor, front-end loader or excavator.
Shredded material is handled on conveyors or by front-end loaders.

3.5.3 Labor Requirements

The feedstock production system generally requires two equipment operators. The
excavator operator feeding the primary shredder is responsible for blending material
from material stockpiles to produce the required blend of wood and other materials
established for the feedstock product.

3.5.4 Environmental Controls
Dust will be controlled, during material sorting shredding and screening by fixed and

mobile water spray systems. PVT will monitor operations on a daily basis and adjust the
controls as needed to prevent excessive dust emissions.
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3.5.5 Products

Material that has been processed only through the primary shredder may be supplied to
H-Power or other facilities utilizing mass-burn or similar technology suitable for using
feedstock as auxiliary fuel.

The major users of feedstock from the secondary grinding and sorting system will be
bioconversion facilities utilizing gasification or pyrolysis technology to produce synthetic
gas that is combusted in a boiler to produce process steam or electricity, or converted to
other forms of liquid or gaseous fuel.

3.5.6 Residual Wastes

Once materials have been sorted from the mixed stream for feedstock production, only
minimal quantities of residual waste are expected from the feedstock system.

3.5.7 Storage

Under normal conditions, bioconversion feedstock will be removed from the site as it is
produced in order to provide steady flow to the facilities using it. Limited stockpile
quantities of less than 5,000 tons of feedstock may be accumulated. Shredded material
stockpiles would be in linear form, 15 feet or less high with 20-foot access lanes
between piles. As much as 700 linear feet of stockpile could be needed to store 5,000
tons of shredded feedstock.

Temporary feedstock stockpiles will be monitored and turned as necessary to ensure
against spontaneous combustion, and may be covered with tarps to protect the material
against rain or creation of dust during dry periods.

In the event PVT produces more feedstock than customers can use, PVT may store
partially shredded material (from the primary shredder) underground in a designated
area of the Phase Il C&D landfill. The selected area is delineated by cones or stakes,
and no C&D waste is placed within the area. Shredded feedstock material is placed in
maximum 20 ft high lifts within the area, and covered with a minimum 2 feet of ash or
soil to create a fire barrier before placing another lift. No C&D waste will be placed
above the stockpiled material.

After a bioconversion facility is ready to receive feedstock, PVT will excavate the stored
material, complete its processing using a trommel screen and the secondary grinder,
and transport it to market. Material mixed with AES ash or soil used for fire barrier or
cover will either be disposed, or screened to remove the ash or soil before processing it
in the secondary grinder.

3.6 Aggregate Materials Production
3.6.1 Processed Materials

PVT ISWMF processes rock, concrete and asphalt rubble to produce crushed aggregate
materials for use in permanent and temporary landfill construction. Primary sources of
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these materials are land clearing and excavation, building demolition, and road/highway
construction and maintenance.

3.6.2 Equipment

Equipment required for the production of aggregate materials from C&D materials
includes:

e Excavator with a concrete pulverizer attachment to reduce concrete chunks to 12
inches maximum size and remove large pieces of reinforcing steel:

e Grizzly screen to remove fine materials from rock, concrete and asphalt rubble

prior to crushing;

Impact crusher to reduce material to desired sizes;

Screen plant to classify materials to produce specific mixes of particle size;

Conveyors to move materials between stages of the processing system; and

Front-end loader to load and transfer materials to and from stockpiles.

3.6.3 Labor Requirements

The aggregate production system ordinarily requires two operators, one for the concrete
pulverizer and one for the front-end loader. A third operator and second loader may be
required during periods when product material is being loaded from stockpiles into trucks
for onsite or offsite use.

3.6.4 Products
Typical products from the aggregate production operation include:

¢ B-inch minus mixed rubble for use in on-site roads or structural fill;

o 1% inch minus crushed rock drainage media for landfill construction or off-site
sale;

e 1% inch or 2 inch minus mixed rock, concrete and asphalt rubble for surfacing
on-site roads;

¢ Y2 inch minus mixed material for use as landfill interim cover; and

e Scrap reinforcing steel, wire mesh reinforcing and other scrap ferrous metal.

Other products may be produced in response to changing or new needs of on-site
operations or off-site customers.

3.6.5 Residual Wastes

Minor amounts of wood, dirt and other material unsuitable for the aggregate materials
will be separated from the product at the grizzly screen. This material will be either
disposed in the landfill or used as interim landfill cover, depending on the amount of
paper, plastic or other materials in it that are unsuitable in interim cover soil.

3.6.6 Storage
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Unprocessed aggregate materials may be stored prior to crushing, in separate stockpiles
for rock, concrete and asphalt. Stockpiles would typically be less than 20 feet high,
covering an area less than 200 feet in the largest dimension.

Processed aggregate material stockpiles will be maintained in a neat and orderly
condition to facilitate placement and removal of material, and minimize undesirable
mixing of different mixes and types of material.

3.7 Landfill Reclamation
3.7.1 Purpose

C&D waste disposal operations in the Phase | area of the PVT ISWMF prior to
approximately 1995 achieved low compaction densities and produced a fill that has been
determined to contain substantial amounts of void spaces. As a result, the landfill has
experienced subsurface fires due to the intrusion of oxygen into the void space. PVT
ISWMF plans to excavate, process and reclaim materials from a large portion of the
Phase | area. This operation will provide a number of benefits, including:

¢ Recovery of materials for the aggregate production and bioconversion feedstock
process;

e Recovery of excess soil used in the original landfill operation;

e Replacement of the removed loosely compacted fill with new well-compacted
waste fill, eliminating void spaces, minimizing long-term settlement issues,
minimizing the generation of landfill gases, and reducing risk of subsurface fires
and associated odor issues; and

e Extension of the useful life of the C&D landfill.

3.7.2 Location and Expected Reclamation Volume

Figure 5 shows the general area where PVT ISWMF plans to reclaim materials from the
Phase | C&D landfill. Approximately 1 to 1.5 million cubic yards of material will be
excavated and processed.

3.7.3 Equipment

The landfill reclamation operation will be conducted using an excavator, a bulldozer and
several dump trucks. The excavator will excavate the refuse and cover soil and load it
directly into a tracked screener, which separates into material larger than 8", material 1"
to 8", and material which is 1" or less in size (1" minus). The 1" minus material is reused
as daily cover. The 1" to 8" material is loaded directly into trucks, which will deliver the
material to the mixed C&D processing area. The 8"+ material is sorted with an excavator
and loader to remove concrete, asphalt, carpet, large pieces of metal, and another
materials that need to be recycled or reburied. The balance of the material is loaded on
haul trucks to be delivered to the mixed C&D recycling area.  The bulldozer will push
cover soil from the area being prepared for excavation to a stockpile, and spread interim
cover soil over areas that have been partially excavated.
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3.7.4 Reclamation Processes

The excavation of existing landfilled waste will be done in horizontal slices across the
Phase | area to be reclaimed. Once identified, the area will be staked and excavated in
the following manner:

e Beginning at an outside slope, interim cover soil will be scraped and removed
from an area estimated to be capable of excavation during one week’s time, not
to exceed one acre in size. The soil will be pushed by a bulldozer to a stockpile
located outside the projected work area.

e The excavator will remove a full lift of waste, down to the level of underlying
interim cover, and load it into trucks for delivery to the processing area. Each
removal lift is expected to be 10 to 15 feet high.

e At the end of each work week, the previously removed and stockpiled cover soil
will be used to cover any bare spots in the excavated area with a minimum six
inches of soil.

e A minimum grade of approximately 3 percent will be maintained in the excavated
area, to provide positive surface water drainage.

e A new area of excavation will be cleared and excavated the following week, and
the process continued until a complete horizontal slice across the reclamation
area has been completed. A new horizontal slice will then be initiated.

e A slope gradient of 3:1 (horizontal:vertical) will be maintained at the interior limits
of the reclamation area, and a minimum of 12 inches of interim cover soil will be
applied to the slope of the excavated area.

e |If the entire designated reclamation area is excavated to native ground, then a
liner system meeting DOH requirements for C&D landfills will be installed and
new C&D residual waste will be placed in the landfill.

Excavated material from the landfill reclamation area will be delivered to the mixed C&D
sort area for processing. If necessary to remove excess soil, excavated material may be
screened at the active workface, or it may be processed through a preliminary screen to
remove excess soil before loading it to the vibrating screen and sort line. From that
point the reclaimed material will be processed along with other mixed waste.

3.7.5 Products and Residual Wastes

Products expected to be recovered and produced from reclaimed landfill material include
primarily:

e Wood and other bioconversion feedstock materials;
¢ Rock, concrete, and asphalt paving aggregates;

¢ Ferrous and non-ferrous metals; and

e Soil

Non-recyclable waste materials will be disposed in the Phase Il area or reburied in the
Phase | area of the C&D landfill.
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3.7.6 Security and Monitoring

Access to the landfill is controlled as described in Section 5.2. PVT employs a security
guard during nights and weekends to prevent vandalism and theft.

Reclamation operations will be monitored and controlled to minimize dust emissions
and fire potential. A water truck or portable spray/misting system will be used as needed
to control dust. Any appearance of smoke or odor of burning will be immediately
investigated as potential evidence of a subsurface fire in accordance with the site’s fire
plan. Application of cover soil to the reclamation area on a weekly basis will minimize
the potential for fire.

3.8 Solidification of Liquid Wastes
3.8.1 Location

The liquid waste solidification area consists of several areas excavated slightly below
surrounding grades and lined using a combination of compacted soil and geomembrane
liner material. From bottom to top, these areas are lined as follows:

Graded, moisture conditioned and compacted natural clay subgrade;
40-mil HDPE geomembrane liner;

One-foot thick compacted clay liner using on-site clay materials
One-foot thick soil cement wearing layer

The soil cement wearing layer is renewed periodically to maintain a 12-inch thickness
and durable surface.

3.8.2 Process Description

Liquid wastes may be solidified using soils contaminated with acceptable levels of
petroleum hydrocarbons, soil from construction and demolition operations and AES ash.
Soil or ash is placed in the solidification cells as received. When a liquid waste is
accepted for solidification, a bulldozer or excavator is used to create a shallow basin in
the center of the stockpile. Liquid is discharged to the basin and allowed to infiltrate into
the soil or ash. After free liquid has been absorbed, the bulldozer or excavator works
and mixes the pile to distribute the moisture as evenly as possible. The soil or ash is
allowed to dry, with additional mixing as needed, until it is either removed from the
solidification cell for disposal or use as landfill interim cover, or additional liquids are
added and solidified by mixing with the soil or ash.

3.8.3 Products and Residual Wastes
Solidified liquids soil mixtures are disposed in the landfill or, if soil is used, maybe used

as interim cover soil in the PVT C&D landfill. There are no residual wastes from the
process.
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3.9 Miscellaneous Recyclables

Although most material received at PVT ISWMF are in the form of mixed C&D material,
occasional loads of source-separated recyclable materials are received. Examples of
such materials may include:

Ferrous and non-ferrous metals

®

¢ Concrete, rock and asphalt rubble

¢ Wood, wood pallets, and wood shipping containers

o Tires

e Mattresses

o Carpet

¢ Other materials with organic content suitable for bioconversion by gasification or
pyrolysis

These materials are handled on a case by case basis, and may be introduced into the
major reclamation processes to remove undesirable materials, reduce or classify the
material by particle size, or otherwise prepare them for delivery to markets or end users.
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4. LANDFILL OPERATIONS

4.1 Waste Characteristics

Landfill operations of PVT ISWMF may manage by disposal any of the acceptable C&D
waste materials described in Section 2.1 above, and does not dispose excluded wastes
identified in Sections 2.2 and 2.3.

4.2 Landfill Siting Restrictions

As required by permit, the facility is not located in areas susceptible to flooding, in

wetlands, close to potable water supplies, near fault areas, or in any other unstable
location. Each of these restrictions is addressed below.

4.2.1 Floodplains

The Federal Emergency Management Agency publishes a Flood Insurance Rate Map
that classifies areas of the State according to their proximity to floodplains. The
applicable map for Oahu classifies the PVT ISWMF site as “Zone D”, an area in which
flood hazards are not determined. The FEMA map identifies the limit of the 100-year

floodplain associated with the Ulehawa Stream to be within the defined stream banks.
No landfill development will occur within the Ulehawa Stream.

4.2.2 Wetlands

No wetlands occur on the site, and site development will not disturb the Ulehawa
Stream, which is an intermittent drainage path for runoff from upland areas.

4.2.3 Potable Water Supplies

The currently developed landfill west of Lualualei Naval road is located below the DOH
underground injection control line. Groundwater below the site is tidal-influenced
brackish water. There are no potable water supply wells in the landfill vicinity.

4.2.4 Fault Areas

No known fault zones have been identified on or near the landfill site.

4 2.5 Unstable Areas

The PVT site is not on or near unstable areas as defined by HAR 58.1-03 (poor
foundation conditions, areas susceptible to mass movement or Karst terrains).
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4.3 Landfill Design
4.3.1 Phased Development Plan

Figure 2 shows the sequence of developing new lined cells in the Phase Il landfill area.
To date Cells 1 through 8 in Phase Il have been constructed. Additional cells will be
constructed in sequence as needed. When the Phase | landfill reclamation area has
been excavated, disposal operations may move into it.

4.3.2 Liner and Leachate Management Systems

4.3.2.1 Phase | C&D Landfill Liner

The Phase | C&D landfill area is constructed with a native soil liner meeting the
requirements of HAR 11-58.1-19 for construction and demolition solid waste landfills. As
required by the regulation, the waste is underlain by a minimum two feet thick layer of
soil with a maximum permeability of 1.0 x 10° cm/sec. The planned Phase | landfill
reclamation area will be lined to this same standard after its excavation is complete, and
before new waste is placed in the area.

4.3.2.2 Phase Il C&D Landfill Liner

The 55-acre Phase Il disposal area is being constructed with impermeable liners and a
leachate collection and removal system (LCRS). The liner and LCRS will consist of the
following components, as shown on Figure 6 and listed below in order from bottom to
top:

e A prepared subgrade including a minimum of 6 inches of recompacted fine-grained
clayey-silty soil with less than 12 percent calcareous material (containing calcium
carbonate).

e Geosynthetic clay liner (GCL), consisting of bentonite clay imbedded in a geotextile
matrix, with a permeability of approximately 5 x 10°° cm/sec.

e 60-mil high density polyethylene (HDPE) geomembrane
e 16-ounce per square yard non-woven geotextile

e A leachate collection drainage layer on the floor, consisting of 12 inches of granular
drainage media (gravel), overlain by another layer of 16 ounce per square yard non-
woven geotextile. Gravel used for the drainage layer will have a maximum particle
size of 1.5 inches or less. Perforated pipes will be placed in trenches in the LCRS,
conducting leachate to sumps from which liquids will be pumped into a truck-
mounted holding tank.

e Two feet of protective cover (AES ash or soil) placed over the geotextile on the floor
and side slopes
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e Four to six feet of select waste containing no large rigid objects that could penetrate
the liner system, to be documented during placement

All liner construction and repair is conducted by experienced geosynthetics installers
under the supervision of qualified construction quality assurance (CQA) consultants. No
waste is placed in a newly constructed cell until a qualified professional engineer has
certified its construction and the Department of Health engineer has been afforded the
opportunity to inspect the project. Record drawings and CQA documentation are
maintained at the ISWMF office.

4.3.2.3 Soil Storage / Liquid Waste Solidification Area Liner

Areas used for storage of contaminated soils and solidification of liquid waste are lined
using a combination of compacted soil and geomembrane liner material. From bottom to
top, these areas are lined as follows:

Graded, moisture conditioned and compacted natural clay subgrade;
40-mil HDPE geomembrane liner,;

One-foot thick compacted clay liner using on-site clay materials
One-foot thick soil cement wearing layer

The soil cement wearing layer is renewed periodically to maintain a 12-inch thickness
and durable surface.

4.3.3 Surface Water Management System

Stormwater is managed by controlled grading on the surface of the landfill and by
maintaining an engineered system of drainage ditches, channels, pipes and basins.
Drainage is managed to:

¢ prevent run-on of surface water to the active disposal face or uncovered refuse;

e minimize erosion in all areas of the site;

o maintain roads and other ancillary facilities in useable condition under all weather
conditions; and

e prevent excessive runoff or sedimentation impacts to neighboring properties.

The landfill top deck and other areas in the vicinity of active disposal areas are graded at
a slope of 2% to 5% away from the active area. Earth berms are constructed upgradient
of the active area if needed to prevent run-on from contacting the leachate, and divert
drainage around any exposed waste. Similarly, berms are constructed downgradient of
exposed waste to prevent the runoff of any precipitation that has contacted waste. Such
water is retained within the waste, for collection and management as leachate.

The site’s stormwater management system is designed and constructed to manage
runoff from a 25-year, 24-hour storm. Runoff is collected in a system of surface ditches,
channels, pipes and ponds designed by PVT Land Company’s engineering consultants.
Figure 2 shows the surface water management system design at final development. As
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designed, the system will carry runoff from the design storm without flooding or
excessive erosion from the site, and will retain a significant volume of water to minimize
off-site runoff impacts and allow sediment in the runoff to be intercepted and removed
before discharge from the site.

Figure 2 shows the location of the six (6) existing basins for collection of stormwater and
removal of silt.

4.4 Landfill Operations
4.4.1 Landfill Operating Equipment
Equipment available for landfill operations at PVT ISWMF include the following

Compactor
Bulldozer
Front-end Loader
Dump Truck
Water Truck
Excavator
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Consistent with permit conditions, PVT always operates the active disposal area with a
minimum of one bulldozer of size D-8 or equal, one loader, one water truck, a recycle bin
and one spotter. Disposal operations beyond 1,200 tons per day require the addition of
one dozer and one spotter.

In addition to the landfill equipment listed above, PVT may use a large landfill
compactor. PVT may also use the primary or secondary shredder associated with the
bioconversion feedstock processing operation to reduce the size of material being
disposed in the landfill, in order to improve compaction and reduce the risk of fires.

PVT will replace equipment or add additional equipment in the future as needed to
improve operational efficiency, dust control, leachate management or other functions.

4.4.2 Landfill Operating Personnel

PVT Land Company, Ltd. will provide trained personnel to manage the incoming waste
volume safely and efficiently. The current staff as listed below is sufficient to handle up
to 2,000 tons per day of disposed waste:

Personnel: Operations Manager
Scale Attendant
Equipment Operator
Spotter / Laborer
Total Personnel
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Qualified personnel conduct annual training sessions for all employees to establish and
maintain a high level of employee understanding of safety procedures, waste
acceptance policies and emergency action plans. PVT also conducts monthly safety
meetings.

4.4.3 Waste Placement and Compaction

4.4.3.1 C&D Wastes

C&D Waste Unloading and Compaction

Although most loads of mixed C&D material are expected in the future to be directed to
the materials recovery area, during the transition period most loads of construction and
demolition materials are directed to the primary disposal area. On arrival at the working
face, spotters direct customers to back into specific locations for unloading. Generally,
loads being unloaded by hand are directed to areas apart from those used by self-
unloading trucks.

Spotters and equipment operators at the site are trained to observe waste as it is
unloaded, and prevent customers from attempting to salvage waste materials. The site
permit prohibits salvaging waste at the active disposal areas. Any unacceptable
materials identified during unloading are required to be reloaded and removed by the
customer. If the customer has already left the site, unacceptable waste is removed from
the fill area and relocated to the appropriate temporary storage area before removal from
the site. Materials are stored in closed containers, labeled as containing hazardous
materials and located on containment pallets to prevent spills or releases to the
environment.

After customer vehicles have been unloaded and left the unloading area, site equipment
pushes the waste from the unloading deck to the active face for compaction. PVT uses
primarily a bulldozer to push and compact waste into a lift ten to fifteen feet in height. A
bulldozer or compactor passes over the waste a minimum of three times to break up and
compact the waste, and level the lift to facilitate the placement of cover soil.

PVT [SWMF personnel and trucks will deliver residual waste materials from the
materials recovery area to the disposal working face throughout the day for incorporation
into the waste fill. PVT ISWMF personnel recover recyclable material, principally wood,
metal, and concrete, from the working face for recycling. This material is loaded in bins
for shipment to the materials recovery area.

Fire Barrier Placement

As noted in Section 2.1.3, AES coal ash may be used to create fire barriers between
Phase | and Phase |, or between adjacent disposal cells in Phase Il. Contaminated soil
may also be placed as a fire barrier to minimize the potential for subsurface fires to
begin or to spread within the landfill.
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Fire barriers constructed of AES ash or soil are a minimum of two feet thick and a
maximum of five feet thick. The material will be moistened and compacted as needed to
control dust emissions until it is covered by waste or interim cover soil. The exposed
area of fire barriers constructed of ash must not be greater than 0.5 acre at any time.

Temporary Wet Weather Deck

During wet weather conditions, access to the designated C&D disposal area may be
impeded by wet and slippery road surfaces. During such conditions, C&D material may
be unloaded and stored temporarily in designated areas shown on Figure 2. Both
alternative wet weather tipping areas cover approximately one acre of previously filled
area that has been surfaced with approximately 12 inches of crushed asphalt or similar
surfacing material to provide a durable all-weather surface.

The area designated as Area 1, located on the landfill above the mechanic’s
maintenance area, is underlain by approximately 12 inches of low-permeability clay liner
constructed above existing C&D waste and interim cover soil. The area is surrounded
by an earthen berm to retain stormwater and prevent runoff that has contacted waste
from leaving the area.

The material recycling area may also be used as a temporary wet weather tipping and
storage area for C&D waste. This area must be maintained with a minimum 12 inches of
low-permeability clay soil if used as a wet weather pad. During wet conditions, C&D
loads may be directed to one of the wet weather tipping areas for unloading. At the end
of the rainy period, after sufficient drying has occurred to permit safe and normal
operation on access roads and the surface of the active C&D disposal cell, the waste will
be loaded to PVT trucks by front-end loader, and transported to the active area for
disposal. Waste will be removed from the area and transferred to the disposal cell within
one week following the end of a rain event if it is safe to do so. Weather permitting, the
wet weather tipping area will not be in continuous use for more than 14 consecutive days
without removing material to the disposal area. The cover layer of crushed asphalt will
be renewed from time to time as needed to replace material that may be lost during the
process of loading C&D material into trucks for transfer.

No asbestos or contaminated soil will be discharged to the wet weather deck.

4.4.3.2 Asbestos Waste

Asbestos Waste Acceptance

All asbestos waste customers are required to sign an agreement specifying the terms
and conditions of PVT ISWMF's asbestos disposal service. All friable asbestos
containing wastes are required to be contained in metal or plastic drums or barrels, or be
double wrapped or double bagged in plastic with a minimum thickness of six mils. Each
load must be accompanied by a properly executed Asbestos Waste Shipment Record
manifest form. Asbestos customers are also required to provide a certificate of
insurance naming PVT Land Company as an additional insured for purposes of liability.
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Asbestos loads are accepted only on designated days of the week, presently Tuesday
and Thursday, before 2:45 p.m. Asbestos contractors are required to notify the ISWMF
at least 24 hours before delivery, and have all paperwork including a manifest and PVT
authorized clearance number, with each load. No more than 500 tons of asbestos
containing waste may be accepted in any week.

Asbestos Waste Unloading and Covering

Friable asbestos loads are inspected at the scalehouse to verify they are contained or
double-wrapped or double-bagged as required, then directed to the designated asbestos
disposal area. Both friable and non-friable asbestos are disposed in the Asbestos Pit
area, which is set apart from the C&D active area and is delineated by signs at
approximately 300 ft. intervals around its perimeter in conformance with 40 CFR 61.154.
Asbestos waste is not compacted or otherwise disturbed by equipment after being
unloaded, in order to maintain the integrity of the double wrapping. 1t is covered at the
end of each working day when asbestos material is received with a minimum of 6 inches
of soil. Cover soil is delivered by truck and spread by a front-end loader or bulidozer.
Equipment wheels or tracks are not operated in contact with the asbestos waste, but on
a layer of soil placed or pushed over the waste before driving over it.

Landfill personnel are given training in asbestos handling and hazard management.
Training topics include manifest requirements, unloading and covering procedures,
safety measures, and emergency procedures. These and other topics are covered in
annual refresher training sessions required of personnel. Training records are
maintained in the site’s operating record.

In addition to the general emergency procedures described in Section 4.6 of this
Operational Plan, the following contingencies unique to the asbestos area are covered in
training for personnel working in asbestos disposal:

Asbestos material spills are to be treated generally as a hazardous material spill, as
described in Section 5.7.4, with the following refinements:

e A manager or supervisor with asbestos experience is to direct all cleanup activities.

o After isolating the spill area with cones or flags, the material is inspected to
determine the extent of damage to plastic wrapping or other containment, and
whether the material appears to be friable or non-friable asbestos.

o If the material is non-friable, site personnel wearing gloves and respirator masks may
repackage the material in plastic or in drums, and load it for transport to the asbestos

pit.

o If the material is friable and the packaging is substantially damaged, the load must
be covered by a plastic tarp and secured, and a licensed asbestos contractor called
in to repackage the spilled material and deliver to the asbestos pit for disposal. PVT
personnel are not to participate in handling friable asbestos waste until it has been
properly repackaged and placed in the disposal area.
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e A full report of the incident, including a description of the cleanup activity, will be
placed in the daily operating log.

Mismanaged asbestos deliveries are incidents where undocumented loads of asbestos
might be accepted for disposal, or loads containing asbestos waste are mistakenly
accepted as C&D waste and are directed to the C&D general disposal area. C&D area
spotters and equipment operators are trained to recognize such loads and prevent their
disposal outside the asbestos area. Appropriate responses to mismanaged asbestos
foads include the following:

¢ |If aload shows up at the asbestos pit without proper asbestos paperwork (a manifest
approved by the scale attendant), the spotter is to deny it access to the dumping
area, and direct the driver to return to the scalehouse.

e If spotters or equipment operators at the C&D disposal area identify an asbestos
containing load before it is dumped, they are to check the driver’s paperwork, and if it
is in order and the day is one on which asbestos is being accepted, they will direct
the load to the asbestos area after informing the asbestos spotter it is being sent. If
the asbestos area is not in operation, a site supervisor will determine whether to
reject the load entirely or open the asbestos area as a special occurrence. If the
load does not have appropriate paperwork, the driver will be directed back to the
scalehouse.

o If asbestos waste is identified during or after the time a load is dumped, it will be
treated as an asbestos material spill. The area will be cordoned off by cones or flags
and the regular C&D operation will be relocated away from the area.

4.4.3.3 Contaminated Soil

Contaminated Soil Acceptance

Generators must submit a Soil Profile Sheet describing the source of the material and
containing analytical test results for specified contaminants. Unless exempted by PVT
based on generator knowledge, soils will be tested for the following:

TCLP metals including TCLP cadmium, TCLP chromium, and TCLP lead,

Ignitability;

Total metals including total cadmium and total lead;

Total petroleum hydrocarbons (TPH) as gasoline (C6-C12), diesel (C12-C24)

and oil (C24-C30);

Benzene, toluene, ethylbenzene, and xylenes;

e Polynuclear aromatic hydrocarbons (not applicable to material solely
contaminated with gasoline);

e PCBs (not applicable to material solely contaminated with gasoline or diesel
fuel); and

e Halogenated volatile organic compounds (not applicable to material solely

contaminated with gasoline or diesel fuel).
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Additional testing may be requested on a case-by-case basis. Soils containing TSCA-
regulated polychlorinated biphenyls (PCBs) are not accepted. Soils may not be
hazardous waste.

Soils proposed for disposal at PVT must be tested according to test procedures and
methods set forth in the disposal agreement. PVT reserves the right to reject any load it
has cause to believe contains unacceptable contaminants or levels of contaminants in
excess of approved concentrations. Customers are required to provide certificates of
insurance naming PVT Land Company as an additional insured for liability protection.
Each contaminated soil shipment may be accompanied by a manifest form.

Contaminated Soil Handling

Depending on the type and amount of contaminants as determined by the soil profile
and test results, PVT determines the disposition of each soil material as follows:

¢ Soils classified as regulated hazardous waste or TSCA reguiated waste are not
accepted,;

e Soils that may be used on-site for interim landfill cover, for intermediate landfill
cover, or for solidification of liquid wastes; and

¢ Soils that must be disposed in the landfill.

Soils Used On-Site for Interim Landfill Cover, for Intermediate Landfill Cover, or for
Solidification of Ligquid Wastes

Soils meeting the criteria listed in Table 1 will be placed in the soils storage area, where
they will be held for subsequent use either as interim cover in the C&D landfill, as
intermediate cover in the C&D landfill, or as the solidification media in the liquid waste
solidification process. Additionally, PVT may opt to use the soils for fill material in the
landfill.

Table 1: Acceptance Criteria for Soils Used On-Site

TPH gasoline 2,000 mg/kg

TPH diesel (C12-C24) 5,000 mg/kg

TPH oil (C24-C30) 5,000 mg/kg

Bioaccessible arsenic 95 mg/kg

Toxicity Equivalent (TEQ) dioxins 1,800 ng/kg

Technical chlordane 65 mg/kg

All other chemicals State of Hawaii Environmental Action

Levels (EALs)

PVT operates two or more soil storage stockpiles at a time. PVT uses a bulldozer to
push soil unloaded by customer vehicles into one of the stockpiles, which are located in
a designated area. Soil is held in the stockpiles until used for interim cover, for
intermediate cover, or in the liquid waste solidification process. Soils used in the liquid
waste solidification process may be used for interim cover or intermediate cover.
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Soils meeting the Hawaii residential EALs may be used as final cover material. (These
soils are classified as uncontaminated).

Soils Disposed in the Landfill

Soils with concentrations in excess of those listed in Table 1 are placed in the C&D
landfill and covered with appropriate cover soil the same day.

These materials must be disposed under the following special procedures:
e All truck loads should be covered.
e Wastes are discharged in a designated location at the active working face.

e If the soil is dry, a water truck must be on hand to wet it down as it is dumped, to
prevent blowing dust. At the end of each working day, the water truck will spray
down the top layer of soil.

e Special contaminated soil may not be dumped or handled under conditions of high
winds, with speeds in excess of 30 mph as measured by the on-site weather station.
Disposal operations will also be stopped immediately if any significant dust
emissions occur due to high wind. Any incidents of operations stopped due to high
wind will be recorded in the daily operating log, together with information on the wind
speed and direction at the time.

e At the end of the working day the soil will be covered by C&D waste and/or cover soil
as required for the general C&D waste fill area.

e PVT personnel will measure and record the coordinates of special contaminated soil
using the site’s GPS instrument. The GPS coordinates must be entered on the
permanent records associated with the waste shipment.

4.4 4 |nterim Cover Plan

4.4.4.1 Materials

Interim cover materials may consist of clean soil excavated from the PVT soil borrow
and drainage control area located east of Lualualei Naval Road or from future landfill cell
areas in the Phase Il area. Additional cover materials are received from contractors and
other customers delivering segregated loads of soil, rock, and concrete or asphalt
rubble. The following categories of contaminated soils may also be used as daily or
interim cover:

e Contaminated soils meeting the concentrations listed in Table 1; and
e Solidified liquid waste soils meeting the concentrations listed in Table 1.
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Incoming inert material suitable for interim cover is segregated and stockpiled by type in
order to facilitate selection and use as cover, road base or other needs of the site. At
PVT’s option, mixed inert loads may be screened or otherwise processed to produce
cover with desired properties.

Any of the materials listed above may be used as interim cover for C&D wastes. Only
clean soil or contaminated soil may be used to cover asbestos contaminated waste
contained in the Asbestos Pit.

4.4.4.2 Procedures

Interim cover material is placed over the C&D waste fill at least once per week, or
whenever the surface area of exposed C&D waste fill exceeds one acre, whichever
occurs first. Cover material is delivered to the active area by truck or loader, and spread
over the waste in a layer a minimum of six (6) inches thick, using the site’s bulldozer.

An additional six inches of soil must be placed over inactive areas (outside the maximum
1 acre active area) to achieve a total thickness of 12 inches of soil. At PVT’s option, part
of the interim cover may be removed and stockpiled for future reuse when an additional
lift of waste is placed over a previously inactive area. Areas covered with 12 inches of
interim cover will be inspected and maintained at least once a year to ensure the cover
is intact and not subject to erosion or standing water.

4.4.4.3 Procedures for Asbestos Wastes

Only clean soil or contaminated soil may be used to cover asbestos contaminated waste
contained in the Asbestos Pit. A minimum of six inches of cover soil is placed over
asbestos contaminated waste at the end of each working day when asbestos material is
received. Care is taken not to damage the double-wrapped plastic film covering on
asbestos wastes when placing interim cover.

4.4.5 Final Cover

Final cover will be placed above filled areas that have reached approved final grades, in
accordance with the site’s approved Closure and Post-Closure Plan. Different final
cover designs will be applied to the Phase | and Phase [l areas if the site, with both
applying a minimum of two feet of earthen material. Final cover will be constructed
under the supervision of a registered professional engineer. The final designs are as
follows:

4.4.5.1 Phase | Area Final Cover
The final cover design for the Phase | disposal area will conform to the prescriptive

requirements of HAR 11-58.1-17 for a disposal unit with no bottom liner system. It will
consist of the following components, from bottom to top:
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e An infiltration layer consisting of a total of 18 inches of soil (including previously
placed interim cover), moisture conditioned and compacted to 90% relative
density. This will be equivalent to the permeability of the underlying native soils.

e A vegetation / erosion layer of soil with a minimum thickness of six inches,
planted to native grasses and shrubs for erosion control.

Phase |l Area Final Cover

Disposal cells in the Phase Il area will be constructed with bottom liner systems
consisting of a 609 mil HDPE geomembrane above a geosynthetic clay liner. In these
areas, PVT will construct an alternative final cover system:

¢ A foundation layer consisting of a total of 12 inches of soil (including previously
placed interim cover);

e Geocomposite consisting of 30 mil LPDE bonded on both sides to 8 ounce per
square yard non-wovem geotextile; and

¢ An erosion layer consisting of twelve inches of soil vegetated with native grasses.

The geomembrane bonded to non-woven geotextiles on both sides offers outstanding
friction resistance for slope stability purposes in combination with a permeability equal to
or less than that of the bottom liner system.

4.4.6 Leachate Management Procedures

The volume of leachate to be generated at PVT ISWMF is expected to be extremely low
due to the dry climate and inert nature of the waste. In addition, any leachate generated
is anticipated to contain relatively low levels of contaminants, due to the small volume of
organic material in the waste stream. As a result, PVT ISWMF is an ideal site for a
leachate management strategy based on reintroduction to the landfill as provided in 40
CFR 258.28, which allows leachate to be returned to the same landfill unit from which it
is generated.

Leachate generated within the disposal cells of Phase Il is collected in the gravel
leachate collection system and flows by gravity to a leachate collection sump. The sump
is designed to contain leachate to a depth of four (4) feet below the adjacent cell floor.
By permit, the depth of leachate is not allowed to exceed 12 inches (one foot) outside
the sump. Therefore, the compliance level for leachate collected in the sump is five (5)
feet. A Non-Compliance Report will be filed at any time when the leachate level
measured in the sump exceeds 5 feet.

The following procedures are implemented to ensure compliance with leachate
management permit requirements:

e Each leachate sump is inspected weekly and after major rain events (more than
one inch in 24 hours). More frequent inspections will be made whenever
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significant leachate volumes are being generated. The inspection will consist of
lowering an electronic sounding device to the bottom of the sump to determine
liquid level in the sump.

¢ If more than 30 inches of liquid is measured in the sump, a portable submersible
pump is lowered into the sump (unless a permanently installed pump is present),
and as much leachate as possible pumped into a truck-mounted tank. Care
should be taken when using an electric submersible pump without float-actuated
controls, in order to avoid running the pump empty after the maximum amount of
liquid has been withdrawn. (For example, the Goulds 45J03 pump used by PVT
requires a minimum of approximately 28 inches of liquid depth when standing
vertically in the bottom of the sump.) PVT also has available a low-capacity air-
actuated pump that can draw the leachate depth down to approximately 16
inches, without danger of damaging the pump when the minimum level has been
reached.

e Leachate is stored in the truck-mounted tank, or transferred to a stationary
holding tank if necessary. Storage tanks and connector piping will be situated
within the limits of the Phase Il landfill, or within secondary containment. The
storage tanks will be maintained at all times.

e Leachate is spread over the C&D waste by spraying it at the active working face,
to aid in dust control and compaction, in a manner that does not expose landfill
customers or personnel to leachate. Leachate must be sprayed, not be dumped
in a manner that would be considered bulk disposal.

e Leachate is returned only to areas within Phase [l that are equipped with liners
and LCRS.

e Leachate will not be returned to the landfill during periods of rain.

e Each occasion of leachate withdrawal and return is documented, including
information on the volume of leachate, the sump from which it is withdrawn, and
the area of the landfill to which it was returned. Records of leachate withdrawal
and return will be summarized in the annual operating report.

o If the leachate collection system is inoperable, steps will be taken to rectify the
problem and, if necessary, contingency measures will be implemented to comply
with the permit conditions. The DOH will be notified if required by permit
conditions

Samples of leachate will be collected and analyzed on an annual basis during scheduled
water quality monitoring events, as described in Section 6.3 Leachate Monitoring.
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5. SITEWIDE OPERATIONAL PROCEDURES

5.1 Administrative Procedures

5.1.1 Record Keeping

PVT ISWMF will maintain an operating record in a designated area of the ISWMF office,
including the categories of records and documents listed below. Unless otherwise

specified, the records listed below will be retained for a minimum of five years.

Daily Operating (Scalehouse) Records

Each load of refuse delivered to the site is documented in terms of the customer identity,
type of waste, source of waste, and weight. Records of each load are maintained on a
daily basis and are accumulated for monthly and annual reports. Scalehouse records,
including waste manifest forms, are archived and retained for a minimum of five years.

Daily Log

Any unusual occurrence at the site is documented in a daily log record maintained at the
site. Operations personnel are trained to report and document incidents of unacceptable
waste being identified in incoming loads, accidents, severe weather conditions, fires or
other unusual events.

In addition to noting unusual occurrences in the daily log, PVT personnel are responsible
for maintaining two types reports of unusual events with the Department of Health, as
described in Section 5.5 below.

Records Related to Hazardous Waste Exclusion

PVT maintains records of the date, content and names of employees attending annual
training events related to the hazardous waste exclusion program. Any reports or other
detail related to waste load inspections or incidents of unacceptable waste discovered at
the landfill, in addition to information in the daily log, are placed in the Hazardous Waste
Exclusion files.

Materials Recycling Data

PVT will maintain records of recyclable material recovered from C&D material.
Information recorded will include the weights and destinations of outbound loads of
metal, wood or other materials shipped to off-site markets, and the weights of inbound
loads of clean soil, concrete or asphalt material diverted directly from the scalehouse to
stockpile areas for use as cover material or construction of on-site roads or wet weather
tipping pads. Incidental quantities of asphalt or concrete removed from mixed loads for
on-site use will not be recorded.
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Litter Control Program Records

Daily information will be maintained on litter control activities, including records of the
number of personnel employed for litter control, locations where litter is collected, and
the volume of litter picked up from the site and adjacent areas. Litter control program
requirements are described in Section 5.5.6.

Odor Control Records

Records will be maintained of any odor complaints received, measures taken to respond
to complaints, and of any unusually odorous wastes received for disposal. Records of
complaints will include a description of meteorological conditions during the period of
concern. Odor control program requirements are described in Section 5.5.7.

Vector Control Records

Records will be maintained of activities associated with control of insects, rodents or
birds. Information to be recorded will include service visits by outside pest control
contractors, results of inspections, bird control activities by PVT personnel, and any
complaints received from the public. Vector control program requirements are described
in Section 5.5.8.

Leachate Management Records

Records will be maintained of all leachate withdrawals from sumps, including dates,
volumes and disposition of each load pumped. Separate records will be maintained for
each sump. Results of any testing of leachate for pollutant constituents will also be
maintained. Leachate management program requirements are described in Section 5.6.

Asbestos Records

In addition to daily volume and acceptance data for all asbestos loads, records will be
maintained of any mismanaged asbestos deliveries and any asbestos material spills.

Groundwater Monitoring Data

In addition to the Groundwater Monitoring Program, PVT will place in the operating
record and maintain all results of groundwater monitoring for the life of the site.

Closure and Post-closure Plans and Data

The operating record includes copies of the current closure plan and post-closure plan,
plus records related to any actual closure or partial closure activity. Such records
include engineering plans, construction inspection reports and certifications related to
closure activities. Additionally, records pertaining to financial assurance for closure and
post-closure will be maintained, including cost estimates and documentation of financial
assurance mechanisms.
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5.1.2 Signs

A large sign is posted at the facility entrance to inform all customers of the site’s
operating hours and waste acceptance policies. The current lettering of the sign reads
as follows:

PVT Land Company Ltd.
87-2020 Farrington Hwy., Waianae, Hl 96792

(808) 668-4561 ww.pvtland.com

ACCEPTING: CONSTRUCTION DEBRIS, ASBESTOS, SOIL

UNACCEPTABLE MATERIAL: HOUSEHOLD DEBRIS, TIRES, ALL CAR PARTS, PAPER
WASTE, APPLIANCES, BARRELS, DRUMS,
PAINTS/SOLVENTS, LIQUIDS,
FLAMMABLE, EXPLOSIVE, RADIOACTIVE MATERIALS

Hours of Operation
MON - FRIDAY 7:00 AM TO 3:30 PM
SATURDAY 7:00 AM TO 1:00 PM
SUNDAYS & HOLIDAYS — CLOSED
SUBJECT TO CHANGE

In addition to the front gate sign, directional signs are provided at appropriate locations
on the site to direct customers to designated areas for disposal or discharge of various
waste and recyclable materials, including:

Construction and demolition waste

Asbestos waste

Contaminated soil

Cover material including dirt, rock, concrete and asphalt concrete rubble.
Recyclable material

Other signs inform customers of exit routes and on-site speed limits. Signage is
modified whenever conditions change on site, such as changes in operating hours or the
location of disposal areas or access routes.

5.1.3 Safety Procedures

PVT Land Company provides training and strict enforcement of a comprehensive
program to ensure the safety of customers and employees. Access routes are clearly
marked, and an on-site speed limit of 15 miles per hour is enforced. Customers are
directed by spotters to specific locations for unloading, with traffic managed to avoid
accidents.
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Employees are equipped with personal protective equipment including reflective vests
and hard hats. Safety devices on equipment include seat belts, roll-over protective cabs,
audible reverse warning devices and fire extinguishers. Additional detail is contained in
Appendix C, the facility’s Employee Safety Plan. Appendix D contains the outline of the
training course given to all PVT employees regarding safety and other aspects of
ISWMF operation.

5.1.4 Non-Compliance and Incident Reports

By permit, PVT must notify the Department of Health of unusual events by filing an
Incident Report or Non-Compliance Report, described as follows:

An Incident Report must be submitted to notify DOH of any event which could threaten
human health or the environment. Such incidents would include fire, explosion, or a
release of regulated material/waste. Incidents must be reported by phone or fax within 8
hours if possible, but no longer than 24 hours after the occurrence. A written report must
be filed within seven (7) calendar days to provide information on the event as prescribed
in the PVT solid waste management permit (Appendix A), General Condition 9.

A Non-Compliance Report is submitted to notify DOH of any occurrence during which
PVT is unable to comply with any condition or limitation specified in the Solid Waste
Permit. A verbal report is required by telephone within 24 hours, and a written report
must be submitted to DOH within seven (7) calendar days to document the nature of the
incident, its cause, the expected period of non-compliance, and steps being taken to
resolve and prevent recurrence of the non-compliance.

5.1.5 Annual Operating Report

An annual report is due to the Department of Health by July 31 of each year for the
operating year ending June 30. The contents of the report must include the information
requidred by Special Conditions B.77 and C.18 of the PVT Solid Waste Management
Permit (Appendix A).

5.2 Access and Traffic Control

5.2.1 Access Control

The only vehicular access to the site is the main gate at Lualualei Naval Road.
Unauthorized access is prevented by the fence and drainage ditch along the road, and
by the natural topographic barrier of the Ulehawa Stream on the west side of the site.
The main gate is locked after hours.

5.2.2 Traffic Control

Signs direct customers from the front gate to the scalehouse, and from the scalehouse
to designated areas for unloading. Signs also are posted to inform customers of on-site
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speed limits (15 miles per hour). Spotters are posted at key locations as needed to
direct traffic to the C&D disposal area, and to direct customers to specific locations for
unloading at the active disposal face.

All access roads used by customers are maintained as all-weather roads by surfacing
with rock, asphalt or concrete rubble. Roads are graded and watered as needed to
maintain them in a smooth condition with minimum dust generation.

5.3 Maintenance and Control

This section sets forth the policies and procedures to be followed by PVT ISWMF
employees to maintain the site and control dust, fire, stormwater, erosion, litter, odor,
vectors and explosive gas.

5.3.1 Access Roads

All access roads used by PVT customers must be maintained as all-weather roads by
surfacing with rock, gravel, or concrete/asphalt rubble. They are graded as needed to
maintain safe operating conditions, and are watered during dry periods to control dust.

Roadside drainage ditches or culverts are cleaned or otherwise maintained at least
annually to prevent road washouts due to inadequate drainage control.

Two-way access roads have a minimum width of thirty (30) feet, and one-way roads are
to be at least 15 feet wide. Roads are to be constructed with a maximum grade of 8
percent except for short distances where less steep grades cannot be achieved.

Temporary roads used only by PVT personnel and vehicles may be constructed as other
than all-weather roads, provided they are not needed for maintenance of drainage
facilities or emergency access.

5.3.2 Dust

PVT personnel are responsible for controlling the emission of excessive dust from the
facility. The site’s water trucks (4,000 gallons and 2,000 gallons capacity) are used
during dry weather to spray water on access roads and other areas generating wind-
blown dust. The volume of water and frequency of spraying is increased as needed
during particularly dry and windy conditions. The water trucks are filled from two
standpipes located on the site perimeter near Lualualei Naval Road. One standpipe is
filled by a 4-inch pipeline from two 25,000 gallon storage tanks located on Leeward Land
property east of Lualualei Naval Road, which are in turn filled by non-potable brackish
water from an on-site well. The other standpipe is connected to a portable 10,000-gallon
storage tank which is filled by non-potable brackish water from a second on-site well
located on PVT property west of Lualualei Naval Road.

Dust will be controlled in the material recovery area primarily by use of water sprays at
locations prone to dust generation. One or more portable “Dust Boss” misters will be
located strategically to knock down dust before it is emitted from the work area. If
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necessary, fixed water sprays will be located at key transfer points or other locations.
Processing operations that create substantial dust will be suspended in the event of high
wind events if the water mist controls are insufficient to prevent excessive dust
emissions from the operations.

5.3.3 Mud

PVT will implement a program to minimize tracking of mud onto public roads during
periods of wet weather, including:
¢ Maintaining on-site haul roads in good condition with surface paved with asphalt,
gravel, and cold-plane asphalt or other rubble;
¢ Periodic washing of on-site asphalt roads;
e Placement of rumble strips on exit roads;
Operation of a truck wheel wash near the site exit; and
Maintenance of a hard-surface wet-weather tipping pad to minimize truck
exposure to muddy areas while loads are being dumped at the active disposal
area.

5.3.4 Fire

PVT ISWMF has developed a detailed Emergency Fire Plan that establishes detailed
procedures for preventing surface and subsurface fires at the landfill, and for responding
to fire incidents if they occur. Key preventive elements of the Fire Plan are summarized
below. Fire response procedures are summarized in Section 5.4.1.

Personnel at the scalehouse and unloading areas are trained and directed to notice any
smoldering or burning material in incoming waste, and prevent it from contacting other
combustible material or being buried in the disposal area before all combustion is
extinguished. Fire extinguishers are provided in all buildings and vehicles at the site for
use in extinguishing small fires, and equipment or water is used to put out larger fires in
incoming waste loads.

Effective covering of the waste is an essential element of the program for preventing
subsurface fires, by minimizing the intrusion of oxygen into the waste mass. [n addition,
fire barriers consisting of 3 feet or more of soil or ash material have been placed at the
interface between the Phase | and Phase Il areas, and between adjacent cells in the
Phase Il area. The cover and fire barrier measures help prevent the occurrence of fires,
and limit the spread should a subsurface fire occur.

Inspection and monitoring of the landfill are critical for detection of subsurface fires. The
site is inspected daily to detect any signs of a subsurface fire, including unusual odors,
sinkholes, smoke, stressed vegetation, or fissures in the landfill surface. Gas probes
placed within the landfill limits are monitored periodically for temperature and carbon
monoxide, the primary precursors of a subsurface fire. If high levels of carbon monoxide
are detected, the probes are used as injection points for liquid carbon dioxide as a
preventive measure for subsurface fires.
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Any incident of fire will be recorded in the site operating record and reported to DOH per
§ 5.1.4 above.

5.3.5 Stormwater
Different stormwater management strategies are employed in the C&D landfill disposal
area, the petroleum contaminated soil / liquid waste solidification area, and the material

recovery area, as described below.

C& D Disposal Area

Stormwater is managed by controlled grading on the surface of the landfill and by
maintaining an engineered system of drainage ditches, channels, pipes and basins.
Drainage is managed to:

o prevent run-on of surface water to the active disposal face or uncovered refuse;

e minimize erosion in all areas of the site;

¢ maintain roads and other ancillary facilities in useable condition under all weather
conditions; and

o prevent excessive runoff or sedimentation impacts to neighboring properties.

The landfill top deck in the vicinity of active disposal areas is graded at a slope of 2% to
5% away from the active area. Earth berms should be constructed upgradient of the
active area to prevent run-on from contacting the waste, and divert drainage around any
exposed waste. Similarly, berms should be constructed downgradient of exposed waste
to prevent the runoff of any precipitation that has contacted waste. Such water must be
retained within the waste, for collection and management as leachate.

As described in Section 4.3, the site’s stormwater management system is designed and
constructed to manage runoff from a 25-year, 24-hour storm.

The stormwater control system should be inspected and maintained as needed after
each significant storm event. Inspections should focus on locating and repairing any
areas of excessive erosion, ensuring that skimmers installed in sedimentation basins are
working properly, and that no pipe inlets are plugged or blocked with sediment or debris.
Sediment should be removed from ditches and basins at least once each year.

PCS / Liquid VWaste Solidification Area

The area used for storage of petroleum contaminated soils and liquid waste is located in
a lined area as described in Section 3.8. Soil berms are placed around the perimeter of
the area to retain stormwater and prevent its discharge to the surrounding areas of the
site. All rainwater falling on the solidification cells is evaporated or incorporated into the
solidified waste.

Material Recovery Area

To the extent practical, the material recovery operation will minimize contact between
rainfall and runoff with unprocessed C&D material and bioconversion feedstock in the
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material recovery area. Receipt and processing of C&D material will be suspended
during periods of significant rain, and stockpiles of unprocessed material will be
minimized. Whenever possible, tarps will be used to cover processed bioconversion
feedstock, to avoid increasing its moisture content and net fuel value as well as to
prevent leaching into runoff.

The material recycling and recovery area is located above fine-grained native coral soils
that minimize potential for percolation of surface water, and approximately 50 percent of
the area is paved with concrete or asphalt. The area is graded to drain toward
sedimentation Basin F.

Erosion

Erosion is controlled primarily by the stormwater management system, which
incorporates diversion berms, sandbag checkdams and similar measures to control and
reduce the velocity of runoff. Side slopes will be inspected periodically, and eroded
areas repaired. Silt fences may be installed on bare slopes subject to erosion. Areas of
the site, including slope areas that are near final grades, that are not scheduled to
receive additional waste fill for a year or more may be covered with mulch or
hydroseeded with grass to provide additional erosion control.

Selected slope areas along Lualualei Naval Road and the Ulehawa Stream are
protected from erosion by installation of netting with embedded grass seed to promote
establishment of grass cover. This erosion control method is also applied to the interior
slopes of sedimentation basins.

5.3.6 Litter

C&D waste does not typically contain a large amount of paper and plastic materials
subject to becoming wind-blown litter. Some litter material is present, however, and PVT
therefore implements a program to maintain the site in a clean condition and prevent
litter from leaving the property.

Site operational personnel are assigned on a daily basis to pick up litter, including loose
paper, plastic, cardboard or other potentially wind-blown items, from the C&D disposal
area. Litter anywhere on the site shall be picked up as noticed. A complete litter survey
and cleanup of the site will be made at the end of each week.

PVT will also install and maintain temporary plastic litter fence along the downwind
(under prevailing winds) perimeter of the landfill top deck to prevent litter from leaving
the area. The fencing material will be a minimum 36 inches high, and will be relocated
as necessary. Litter trapped by the fence will be collected on a weekly basis for disposal
prior to placement of interim cover.

A daily record will be maintained to document litter control activities. Information to be
recorded will include the number of personnel and equipment involved in litter control,
total manhours, and the volume of litter picked up.

PVT Integrated Solid Waste Management Facility A-Mehr, Inc.
Operations Plan 5-8 April 2015



5.3.7 Odor

Odor is ordinarily not an issue at PVT ISWMF due to the inert nature of waste accepted
at the site. Any noticeable odor will be investigated to determine its source, and dealt
with accordingly. Potential odor sources may include waste containing decomposing
organic matter or vegetative material, or some types of petroleum contaminated soil.

Any unusually odorous loads are identified at the scalehouse, and operations staff
prepare for special handling by preparing an area at the active working face where the
material can be deposited and immediately covered with non-odorous refuse or sail.

Records will be maintained of odor complaints, investigations and complaint response
activities. The daily log should also reflect the disposal of any unusually odorous waste
loads. Information on odor incidents should also include data on weather conditions at
the time, including wind speed and direction.

5.3.8 Vectors

Since the facility accepts primarily inert materials, PVT ISWMF does not attract
significant numbers of flies, rodents, birds or other pests. Proper application of cover
material will discourage use of the site by vectors. Equipment operators, spotters and
other ISWMF personnel are directed to report to supervisors any sighting of rodents or
other mammals, or unusual concentrations of insects or birds.

The quarterly comprehensive site inspection includes checks of the active disposal area
for the presence of vectors. The inspection checklist is contained in Appendix F.
Records will be maintained of vector control activities, including observations of vectors
on the site, control activities by on-site personnel, and service calls by pest control
contractors.

5.3.9 Explosive Gas

The rate and volume of methane gas generated by decomposition of C&D waste is
extremely low compared to municipal solid waste landfills. The organic material in the
waste is limited primarily to waste wood and clearing and grubbing debris, which decays
slowly. To date, the site has not generated measurable quantities of methane.

5.4 54 Emergency Procedures

This section describes actions and procedures to be implemented by PVT Land Co.

personnel in the event of unusual or emergency situations that may occur at the site,
including fires, severe storms, earthquakes, hazardous material spills or injury accidents.

541 Fire
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Procedures detailed in the site’s Emergency Fire Plan (Appendix G), as summarized
below, will be followed for potential emergencies involving fire, including waste fires on
the landfill surface, brush fires in the buffer zone, and structure fires.

Landfill Surface Fire. The following actions will be taken if a fire occurs in a refuse fill
area prior to application of interim cover or near the surface.

e Burning refuse will be excavated and separated from the fill area and
extinguished using fire extinguishers, water or by covering with on-site soil.

e The local Fire Department will be summoned if site personnel and equipment
can not extinguish the fire or if it exceeds a surface area of 5,000 square feet.

PVT ISWMF maintains two water trucks with capacities of 4000 gallons and 2000
gallons, and a bulldozer that are available 24-hours per day for use in fire fighting.

Buffer Zone Fire. The following actions will be taken if a fire occurs in the buffer zone
areas surrounding the landfill. Maximum effort will be made to prevent the fire from
reaching refuse fill areas by utilizing on-site assets.

¢ Maintain existing fire breaks between waste fill areas and surrounding
vegetation.

e Excavate additional fire breaks between the landfill and the oncoming fire.
Excavated soils will be bermed on the fire side of the fire break for additional
protection.

e Water down areas between the fire break and the disposal area using the on-
site water trucks.

e Call 911 emergency services.

Structure Fire. The following actions will be taken if a fire occurs in a site structure.

¢ Evacuate building.

e Call 911 emergency services.

¢ Prevent fire from spreading to surrounding areas by using on-site equipment to
construct fire breaks, and by using the water truck to wet down adjacent areas.

¢ Avoid entering a burning structure for any reason.

Subsurface Fire

Subsurface fires will generally be controlled by excavating the area, removing burning
material and extinguishing it by spreading and wetting it. Before excavating the area,
liquid carbon dioxide or water will be injected to cool the fire, limit its spread and reduce
the oxygen content of surbsurface gases prior to excavation. After the burning material
is removed, the excavated area will be filled with moist soil, a tight earth cover will be
installed, and the area will be monitored for a period of three months to ensure the fire
does not reoccur. Large subsurface fires may be monitored longer, and additional
injections of carbon dioxide may be made to further ensure the fire does not reignite.
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5.4.2 Severe Storms

The following measures will be taken to protect against excessive erosion, flooding and
wind damage before and during severe storms.

Prior to a forecast storm, site personnel will inspect all drainage structures on the site
and verify they are in working order. Excessive silt in ditches and basins will be
removed; and the condition of pipes and discharge structures from basins will be
verified. Diversion berms will be constructed around the current disposal area as
needed to prevent run-on from upgradient areas from entering the waste fill, and to
prevent runoff from the waste fill to downgradient areas of the site. Interim cover will be
placed over exposed waste at the end of the working day prior to the forecast beginning
of a severe storm.

At the discretion of PVT Land Company management, the site may be closed for
business during storm periods. In this event, customers will be informed of the
impending closure, and only trucks already in route at the time of announcement will be
allowed into the site. After the last truck en route is received and its load discharged, the
working face will be closed and covered with interim cover, and graded to discharge
runoff to the site surface water drainage system. Temporary diversion berms will be
constructed as necessary to prevent run-on to any areas of exposed waste.

Facility personnel will periodically inspect site drainage systems during any prolonged
storm involving extensive rain, and correct or repair as needed any conditions with
potential to cause damage to on-site or off-site facilities.

5.4.3 Earthquake

In the unlikely event of a significant earthquake, defined here as one that produces any
sign of damage in on-site structures, including but not limited to overturned furniture, wall
cracks, or structural shifts, the following procedures will be implemented:

¢ Immediately cease or limit landfilling operations.

e Promptly conduct a visual survey of the site to identify any slope failures, fires,
or other conditions that could threaten worker or public safety. Notify the
Department of Health of any such condition by filing an Incident Report as
provided in Section 5.1.5.

e Follow the procedures set forth in Section 5.7.1 if any fires occur.

¢ Follow the procedures set forth in Section 5.7.5 if any injuries occur.
In the event telephone systems are inoperable, notification of the appropriate
agencies/businesses will be accomplished in the most expedient manner available

(cellular phones, person to person, overnight mail, etc.). In the event power is lost,
ISWMF personnel will notify the appropriate local utility companies.
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Notify PVT’s landfill design consulting Engineer in the event of any earthquake resulting
in ground acceleration on Oahu of 0.25 g or greater. Conduct any visual observations or
other investigations requested by the Engineer, who will incorporate them in a stability
analysis review of the landfill liner system and waste fill. The Engineer’s report will be
retained in the landfill operating record for a minimum of five years and will be provided
to the Department of Health upon request.

5.4.4 Hazardous Material Spills

As a C&D landfill, PVT ISWMF has a low potential for spills of hazardous materials, but
incidents are possible in the event vehicle accidents or malfunctions that could cause
spills of coolant, fuel or lubricants. Actions to be taken in the event of a spill are
described below.

The first step in responding to an oil or substance release incident is to keep the material
separated from water to minimize migration and the resulting potential increase in human
and environmental exposure. Every effort should be made to prevent spills and emphasize
substance containment at the source rather than resort to separation of the material from
expanded portions of the environment or downstream waters.

Discovery of a Release

The person discovering a release of material from a container, tank, or operating
equipment should initiate the following actions immediately.

e Extinguish any sources of ignition. Until the material is identified as nonflammable
and noncombustible, all potential sources of ignition in the area should be removed.
Vehicles should be turned off. If the ignition source is stationary, attempt to move
spilled material away from the ignition source. Avoid sparks and movement creating
static electricity.

o Attempt to stop the release at its source. Assure that no danger to human health
exists first. Simple procedures (turning valves, plugging leaks, etc.) may be
attempted by the discoverer if there is no health or safety hazard and there is a
reasonable certainty of the origin of the leak. No site personnel shall come into
contact with unknown or hazardous substances illegally brought into the facility.

o |Initiate spill notification and reporting procedures. Report the incident immediately to a
supervisor. If there is an immediate threat to human life (e.g. a fire in progress or fumes
overcoming workers), an immediate alarm should be sounded to evacuate the building,
and the fire department should be called. Request the assistance of the fire
department’s hazardous materials response team if an uncontrollable spill has occurred
and/or if the spill has migrated beyond the site boundaries.

Containment of a Release

e Attempt to stop the release at the source. If the source of the release has not been
found; if special protective equipment is necessary to approach the release area; or if
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assistance is required to stop the release, the fire department should be called to halt
the discharge at its source. Facility personnel should be available to guide the fire
departiment's efforts.

o Contain the material released into the environment. Following proper safety
procedures, the spill should be contained by absorbent materials and dikes using
shovels and brooms. Consult applicable material safety data sheets for material
compatibility, safety, and environmental precautions.

o Obtain outside contractors to clean up the spill, if necessary.

Spill Cleanup

o Recover or cleanup the material spilled - As much material as possible should be
recovered and reused where appropriate. Material that cannot be reused must be
declared waste. Liquids absorbed by solid materials shall be shoveled into open top,
55-gallon drums; or if the size of the spill warrants, into a roll-off container(s). When
drums are filled after a cleanup, the drum lids shall be secured and the drums shall be
appropriately labeled (or re-labeled) identifying the substance(s), the date of the
spill/cleanup, and the facility name and location. Combining non-compatible materials
can cause potentially dangerous chemical and/or physical reactions or may severely
limit disposal options. Compatibility information can be found on material safety data
sheets.

¢« Cleanup of the spill area - Surfaces that are contaminated by the release shall be
cleaned by the use of an appropriate substance or water. Cleanup water must be
minimized, contained and properly disposed. Occasionally, porous materials (such as
wood, soil, or oil-dry) may be contaminated; such materials will require special handling
for disposal.

¢ Decontaminate tools and equipment used in cleanup - Even if dedicated to cleanup
efforts, tools and equipment that have been used must be decontaminated before
replacing them in the spill control kit.

e Arrange for proper disposal of any waste materials. - The waste material from the
cleanup must be characterized, transported and disposed according to State and
Federal Regulations.

5.4.5 Injury Accidents

Site management personnel are to be notified immediately if an injury accident occurs.
First aid kits are maintained in site offices and vehicles for use as needed. If the nature
of an injury requires additional treatment, the local emergency response provider is to be
notified by dialing 911. The person making the call should inform the operator of the
nature and location of the emergency, what first aid measures have been initiated, and
the need for any special equipment, i.e. hazardous materials response, confined space
rescue, or vehicle extrication.
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Persons with major injuries should never be moved without professional assistance.
Major injuries would include second or third degree burns; unconsciousness; severe
bleeding; obviously broken limbs; and any head, back, or neck injury.

Additional details on procedures for preventing and responding to accidents are
contained in Appendix C, the Employee Safety Plan.

Records of all site accidents and first aid treatments will be maintained at the PVT
ISWMF Co. office. Accident reports will be filed with insurance companies and state
agencies as required.

After the situation has stabilized, site management will arrange for investigation of the
cause of the accident. A complete investigation report should be completed within
seven days of the incident. The report should include a review of the actions leading up
to the incident, factors that contributed to or mitigated the severity of the incident, and
provide recommendations to prevent reoccurrence.
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6. MONITORING PLANS

This section outlines the facilities and procedures used for monitoring groundwater,
surface water, leachate and meteorological data at PVT ISWMF.

6.1 Groundwater Monitoring Plan

PVT routinely monitors groundwater quality in accordance with the site’s Groundwater
Monitoring Plan dated August 31, 2004 or as it may be amended in the future. A copy of
the Plan is maintained at the site office for review.

6.2 Surface Water Monitoring

PVT ISWMF has received approval from the Hawaii Department of Health to discharge
stormwater to the Ulehawa Stream under the General Permit of the National Pollutant
Discharge Elimination System (NPDES). Under the terms of the Notice of General
Permit Coverage, PVT must collect and test a sample of stormwater from each
discharge point on an annual basis. The sample must be collected during a
representative storm event that (1) accumulates more than 0.1 inch of rainfall and (2)
occurs at least 72 hours after the previous measurable (0.1 inch) rainfall event.
Ordinarily this should be the first rain event of the winter.

Procedures for monitoring stormwater are detailed in the site’s Storm Water Pollution
Control Plan dated June 2008 and associated amendments. A copy of this plan is
maintained at the site office for review.

6.3 Leachate Monitoring

In addition to regular checking of leachate levels in leachate collection sumps in the
Phase |l disposal area (Leachate Management Plan, Section 4.4.6), leachate samples
will be collected and tested on an annual basis concurrently with one of the groundwater
monitoring events. Leachate monitoring procedures are described in the Groundwater
Monitoring Plan dated August 2004 and as it may be amended.

Leachate monitoring results will be included in the applicable annual or semi-annual
monitoring report.

6.4 Meterorological Data Collection

In conformance with the requirements of Solid Waste Permit No. LF-0152-09, PVT has
established a system of collecting and recording meteorological information useful for
annual evapotranspiration modeling using the HELP model. The following data is
collected, logged and recorded from a remote continuous monitoring weather station on
the site:

Rainfall

Wind speed and Direction

Humidity

Temperature

Solar Radiation
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Section 1 Introduction

This report summarizes the results of a geology, hydrology and water quality study of the PVT
Integrated Solid Waste Management Facility (PVT ISWMF) located in Nanakuli, on the leeward
coast of the Island of O'ahu, Hawai'i. The study involved a review of available geologic and
hydrologic data from the literature and a review of site-specific data from existing groundwater
wells and surface water sampling points located on the subject property. The data was
compiled into this report to present an overview of surface water and groundwater conditions
at the PVT ISWMF, and a discussion of the anticipated impact that proposed improvements at
the PVT ISWMF will have on surface water and groundwater.

Section 2 Site Description

The PVT ISWMEF is located in the community of Nanakuli near the western coast of the Island of
O'ahu, Hawai'i. The property begins approximately 1,600 feet northeast of the intersection of
Farrington Highway and Lualualei Naval Road, and extends northerly approximately one mile
along Lualualei Naval Road, as shown on Figure 1, Site Vicinity Map.

The developed portion of the facility covers approximately 200 acres and is bordered to the
east by Lualualei Naval Road, to the west by Ulehawa Stream, to the south by a residential
neighborhood, and to the north by Pine Ridge Farms, Inc., a trucking, concrete and asphalt
recycling, and concrete production facility. PVT ISWMF operations include a construction and
demolition (C&D) material landfill with asbestos disposal and liquids solidification areas, and a
recycling and materials recovery operation. An undeveloped parcel of 179 acres to the east of
Lualualei Naval Road, owned by Leeward Land, is used for soil borrow, water supply, and
drainage control. The general land use of the surrounding area includes low-density
residential, commercial, and agricultural properties, in addition to industrial and undeveloped
properties.

The PVT ISWMF began operations in 1985 to fill depressions from past quarry activities
(Clayton Environmental Consultants, 1992). The facility has historically accepted demolition
and landscaping waste, roofing and other non-degradable materials, incinerator ash, shredded
automobiles, encapsulated or bagged asbestos, and oily waste (Clayton Environmental
Consultants, 1992). Currently, the only wastes accepted for disposal at the landfill are C&D
material, asbestos-containing material, and contaminated soil. In accordance with the facility’s
operations plan, facility personnel follow detailed operational procedures for the acceptance of
solid waste.

The C&D landfill is comprised of two areas, Phase | and Phase Il. The 49-acre Phase | area of
the landfill includes the original portion of the C&D landfill, which received debris prior to
October 9, 1993, and the asbestos disposal area. Phase | of the landfill is earth-lined with no
leachate collection system. C&D debris disposal operations in Phase | had low compaction
densities, producing a fill that contains substantial amounts of void spaces. As a result, this
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historic area of landfill has been prone to subsurface fires due to the intrusion of oxygen into
the void space. In response, PVT is authorized by its Solid Waste Management Permit to:
(1) remove previously buried debris; (2) process the debris to recover recyclable materials; and
(3) replace any unrecyclable materials in the landfill.

The 104-acre Phase Il area of the landfill consists of a series of cells numbered Cell 1 through
Cell 9 as shown on Figure 2, Site Plan. To date, Cells 1 through 9A are constructed and Cell
9B, the last remaining permitted disposal area, is partly occupied by the recycling and
materials recovery operation and the liquid waste solidification area. The Phase Il landfill cells
are constructed with an impermeable composite liner and leachate collection and removal
system. In 2011, PVT ISWMF began operating the six-acre recycling and materials recovery
facility to recover, reuse and recycle both previously landfilled debris and incoming debris.

Section 3 Proposed Improvements

The proposed improvements at PVT ISWMF include: (1) expansion of the reuse, recycling and
materials recovery operation; (2) allowing the site grade to reach a maximum elevation of up to
250 feet above mean sea level (MSL) at the mauka portion of the site; and (3) use of renewable
energy (a gasification unit and/or photovoltaic panels) to provide power to the ISWMF. The
proposed improvements will allow PVT to continue to provide essential disposal services to the
construction industry, to participate in the City’s disaster response efforts, to provide recycled
products and fuel to other businesses, and to be energy self-sufficient (Lyon, 2014).

PVT ISWMF began expanding its recycling operation in the summer of 2014 to increase the
facility’s processing capacity. PVT recycles and/or reuses up to 80% of the C&D debris that is
brought to the landfill (Lyon, 2014). The material is reused for roads, recycled as scrap metal,
and processed into feedstock to generate fuel and electricity. The expanded recycling
operation will include equipment needed to process and/or store reclaimed combustible
material for feedstock, including but not limited to pellitizers and silos for storage. With
expanded operations, including new equipment to support renewable energy providers, PVT
will be able to increase recycling processing up to 3,000 tons per day. This would yield
approximately 1,500 tons of feedstock per day, enough to supply 20,000 homes with electricity
(Lyon, 2014).

The proposed grading at the mauka section of the site will provide additional landfill capacity
of approximately 4,500,000 cubic yards over the remaining life of the landfill (Lyon, 2014). The
additional capacity will provide PVT with necessary flexibility to expand the reuse, recycling
and material recovery operation and ensure that the reclamation of materials from Phase | of
the landfill can be completed (Lyon, 2014).

The proposed use of renewable energy sources will be designed to make PVT ISWMF energy
self-sufficient. PVT has already installed photovoltaic panels over its parking spaces, which
provide power to its offices. The proposed improvements would include installation of
renewable energy near the recycling and materials recovery facility to provide power for the

3
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operations. A small gasification unit that uses the processed feedstock and/or photovoltaic
panels over closed portions of the landfill is proposed (Lyon, 2014).

Section 4 Geologic Setting

4.1 Climate

The climate of O’ahu is subtropical characterized by mild temperatures throughout the year,
moderate humidity, persistence of northeasterly trade winds, significant differences in rainfall
within short distances, and infrequent severe storms (National Weather Service, 2015). Another
primary characteristic of O’ahu’s climate is the presence of only two seasons: a dry season
generally occurring between May and October, and a wet season generally occurring between
October and April (National Weather Service, 2015).

The Nanakuli area receives approximately 14 inches of rainfall per year, based on data from the
on-site weather station at PVT ISWMF. Most of the annual precipitation falls between October
and April. During these months, rainfall averages one to two inches per month, with generally
less than one inch per month falling during the rest of the year (A-Mehr, 2011). The average
adjusted pan evaporation in the Nanakuli area is approximately 80 inches per year (Ekern and
Chang, 1985).

Temperatures during the day range from the low 60s to the upper 70s during the winter
months, and from the lower 70s to the upper 80s during the summer months (A-Mehr, 2011).

4.2 Topography

PVT ISWMF is located in Lualualei Valley, a broad amphitheater-headed valley located on the
west side of the Wai'anae mountain range. The valley floor comprises approximately 14 square
miles and is relatively flat, with the exception of several volcanic peaks located in the lower
parts of the valley. These peaks include Pu‘u o Hulu Kai, Pu’u o Hulu Uka, and Pu’u Heleakala.
PVT ISWMF is located between Pu’u Heleakala (elevation 1,890 feet MSL) and Pu’u O Hulu Uka
(elevation 715 feet MSL). In the valley the regional topography slopes gently down toward the
ocean, as shown in Figure 3, Regional Topography. Elevations in the developed portion of the
site prior to landfilling ranged from approximately 20 to 60 feet MSL (United States Geological
Survey [USGS], 1983), while current site elevations in these areas range from approximately 20
to 130 feet MSL. In the undeveloped Leeward Land parcel, east of Lualualei Naval Road, the
elevations range from approximately 40 to 350 feet MSL as shown on Figure 1. The
southwestern side of the property is located approximately 2,000 feet from the shoreline, and
the most inland portions of the property are within 7,500 feet of the shoreline.



Legend

PVT ISWMF Property Boundary
Leeward Land Property Boundary

GRAPHIC SCALE
5,000 0 5,000
o —

Scale in Feet

Reference: USGS, 1998.

Approved by: JKH
Drawn by: LBM
Date: May 2015

Figure 3
Regional Topography

Geology, Hydrology and Water Quality Report
PVT Integrated Solid Waste Management Facility
Nanakuli, Oahu, Hawaii




Geology, Hydrology and Water Quality Report
PVT Integrated Solid Waste Management Facility May 2015

4.3 Regional Geology

The island of O'ahu was built by three shield volcanoes, the Ka’'ena, Wai‘anae, and Ko'olau
volcanoes (Macdonald et al.,, 1983 and Sinton et al.,, 2014). The now submerged Ka’ena
volcano is the oldest of the three volcanoes; however, the Wai‘anae volcano rose above sea
level first on the eastern flanks of Ka’ena approximately 3.9 million years ago (Sinton et al.,
2014). Ka'ena emerged above sea level approximately 400,000 years later, followed by the
Ko’olau volcano in another 500,000 years (Sinton et al., 2014). The present-day island of O’ahu
consists of the Wai‘anae Range (the eroded remnant of the Wai‘anae volcano) forming the
western portion of the island, and the Ko’olau Range (the eroded remnant of the Ko’olau
volcano) forming the eastern portion of the island. The term "range" expresses the fact that
the shield form of the volcano has been eroded to form long narrow ridges. The eroded
remnant of the Ka’ena volcano forms a submarine ridge located northwest of the island of
O’ahu (Sinton et al., 2014).

The rocks of the Wai‘anae volcano are known as the Wai‘anae Volcanics, and are subdivided
into four members: the Lualualei (oldest), Kamaile'unu, Palehua, and Kolekole (youngest)
Members. The Lualualei Member consists of tholeiitic basaltic lava flows that built the main
mass of the Wai‘anae shield volcano, 3.9 to 3.55 million years ago (SOEST, 2015). During this
shield-building stage, lava erupted along two, or possibly three, rift zones, and a well-
developed caldera was present in Lualualei Valley (SOEST, 2015). In a later shield-building
stage (approximately 3.55 to 3.06 million years ago) lavas from the Kamaile’'unu Member
erupted within the caldera and along rift zones outside of the caldera (SOEST, 2015). The
Kamaile'unu lavas, which include plagioclase-bearing tholeiitic and alkalic basalts and basaltic
hawaiites, eventually filled the caldera (SOEST, 2015). The Palehua Member represents the
post-caldera stage-eruptions, which occurred 3.06 to 2.98 million years ago, forming a
relatively thin “alkalic cap” covering the top of the shield volcano (SOEST, 2015). The Palehua
Member lavas primarily contain hawaiite, with local occurrences of alkalic basalts and
mugearite (Sinton, 1986). At the end of Palehua volcanism a major erosional event occurred,
possibly the great offshore, submarine Wai'anae slump (SOEST, 2015). Following this event the
plumbing system of the Wai‘anae Volcano was changed so that more mafic magmas from deep
in the crust, the Kolekole Member, were erupted, carrying with them wall-rock fragments
(xenoliths) of the deep crustal magma chamber (SOEST, 2015). The Kolekole Member includes
the young cones and flows of Pu’u Kapua'i, Pu’u Ku'ua, Pu'u Makakilo, Pu‘u Palailai, and Pu'u
Kapolei on the southern end of the Wai'anae Range, a post-erosional flow at Kolekole Pass, the
summit region of Mt. Ka‘ala (the highest point on Oahu), and Pahole and Kuaokala regions in
the northern part of the Wai‘anae Range (Sinton, 1986 and SOEST, 2015). Figure 4 shows the
regional geology.

The repeated eruptions that built the Wai'anae shield volcano occurred along two or possibly
three rift zones, now marked by innumerable exposed dikes. Dikes form from lava congealing
in the fissures that bring it to the surface. In the site vicinity dikes intrude most members of the
Wai'anae Volcanics. They are sparse in the poorly permeable, massive, thick-bedded flows of



Legend

PVT ISWMF Property Boundary
Leeward Land Property Boundary
— Contact-Approximtately Located
Fault-Dashed where approximately located; dotted
where concealed; queried where extent
uncertain
——— Dike-Showing trend of intrusions in units Tai and
QTki. Depiction partly schematic owing to
exposure mostly to cliffs.
Wai'anae Volcanics (Pliocene)-Divided Into:
Kolekole Member:

Lava Flows

Vent Deposits

Debris Flows

Palehua Member:

Lava Flows

Vent Deposits

Kamaile'unu Member-Divided Into:

Lava Flows
Vent Deposits
Breccia GRAPHIC SCALE
10,000 0 10,000
; ____—_—__—
I:l Mauna KiUwale Rhyodacite Flow Scalo |
cale in Feet

|:| Icelandite Lava Flows
I:I Icelandite Vent Deposits

Lualualei Member-Divided Into:
Lava Flows

v
I:IVent Deposits %2

Intrusive Rocks Basemap Reference: USGS, 2007.
Ko'olau Basalt (Pleistocene (?) and Pliocene):
Lava Flows

Approved by: JKH
Drawn by: LBM
Date: May 2015

Surficial Deposits:
' Older Alluvium (Pleistocene and Pliocene)

Figure 4
Regional Geology

. Geology, Hydrology and Water Quality Report
Alluvium (Holocene) PVT Integrated Solid Waste Management Facility

Nanakuli, Oahu, Hawaii
Calcareous Reef Rock and Marine Sediment




Geology, Hydrology and Water Quality Report
PVT Integrated Solid Waste Management Facility May 2015

the Palehua member and are numerous in the highly permeable, thin-bedded flows of the
Lualualei and Kamaile’'unu members (Takasaki, 1971).

The erosion of the Wai'anae shield volcano formed large valleys on the western side of the
Wai‘anae Range. These valleys (such as Lualualei) are some of the largest in Hawai'i, and they
are believed to represent the sources for large landslides now seen on the sea floor to the west
of the island (Presley et al., 1997). These valleys have extensive accumulations of alluvium and
colluvium.

Also occurring along the Wai‘anae coast, and along most of O’ahu's shorelines, are emerged
coral reefs. These reefs formed during the interglacial stages when sea level was higher than it
is now. Near Wai‘anae, the reef limestone extends to about 87 feet above sea level and is
overlain by almost 10 feet of fossiliferous lithified beach sand (Macdonald, et al., 1983). This
calcareous sedimentary material consists of coral, coral rubble, and beach sand.

PVT ISWMF is located in Lualualei Valley, which was formed by the Lualualei and Kamaile'unu
Members of the Wai'anae Volcanics. The caldera for the Wai'anae Volcano occupies most of
Lualualei Valley; the caldera boundary is just north of the PVT ISWMF, as shown by the dotted
fault line on Figure 4, Regional Geology. Lualualei Valley was formed by streams that eroded
the Wai'anae Volcano, filling the valley with alluvial and colluvial deposits. In addition, a
catastrophic erosional event (mass-wasting), evident from the submarine landslide deposits
located offshore, may have contributed to the formation of the valley (Presley et al., 1997).
Reef deposits were laid down in Lualualei Valley approximately 500,000 years ago when sea
level was 100 feet above the current sea level. The reef filled the valley to an approximate
depth of 300 feet (Macdonald, et al., 1983).

4.4 Site Geology

Geologic materials at the PVT ISWMF site, as shown on Figure 4, include calcareous reef rock
and marine sediment, chiefly emerged coral reefs and lagoonal deposits, on the western
portion of the site, and older alluvium on the eastern portion of the site (Stearns, 1938 and
USGS, 2007). The older alluvium generally consists of mottled brown to red brown, deeply
weathered, poorly sorted, and nearly impermeable, friable conglomerates (Stearns, 1938).
Younger alluvium is present on the far western portion of the site along Ulehawa Stream.
Underlying the calcareous reef rock, marine sediments, and alluvium are lava flows of the
Lualualei Member of the Wai'anae Volcanics, which comprise the entire mountain of Pu'u
Heleakala, just east of the site.

Based on soil borings and excavation at the site, the natural surface material is a brown to dark
brown clayey silt (alluvium) derived from the surrounding volcanic peaks (Mountain Edge
Environmental, Inc., 2004). The underlying soil is tan silty clay with coral sand and coral
fragments. This tan coralline material is approximately 6 to 18 feet thick and consists of large
to small coral fragments, in which all the interstitial void space has been filled with calcic silt
and clay, embedded in a calcic sand, silt and clay matrix. This material was originally deposited
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in a relatively quiet back-bay type of environment similar to the back bay areas of Pearl Harbor.
Undisturbed samples of matrix have yielded permeabilities of 10®° centimeters per second
(cm/s), and this same material when used for backfill and compacted to 90% of maximum has
yielded permeabilities of 107 cm/s (Joseph, 2004). In some areas of the PVT ISWMF site this
soil includes more cemented coral and coralline gravel with sand and silts, which likely formed
in a more active reef front or beach environment. These deposits range from 5 to 40 feet deep
and are intermingled with alluvial deposits in some areas of the site (Mountain Edge
Environmental, Inc., 2004). Figures 5 and 6 show geological cross sections detailing subsurface
conditions encountered during installation of groundwater wells at the site.

4.5 Soils

According to the United States Department of Agriculture, Soil Conservation Service (Foote et
al., 1972), soils occurring on the PVT ISWMF site include Pulehu Very Stony Clay Loam (PvC),
0 to 12 percent slopes; Mamala Stony Silty Clay Loam, 0 to 12 percent slopes (MnC); and
Lualualei Extremely Stony Clay (LPE), 3 to 35 percent slopes. In addition, Lualualei Clay, 2 to 6
percent slopes (LuB) and rock land (rRK) occur on portions of the undeveloped Leeward Land
parcel, east of Lualualei Naval Road. Figure 7 shows the locations of these soils at the site.

As shown on Figure 7, the Pulehu Very Stony Clay Loam is located along Ulehawa Stream. This
soil developed in alluvium washed from basic igneous rocks. Pulehu Very Stony Clay Loam is a
dark brown clay loam underlain by dark-brown, dark grayish-brown, and brown stratified loam,
loamy sand, fine sandy loam, and silt loam. As much as three percent of the surface of Pulehu
Very Stony Clay Loam is covered with stones (Foote, et al., 1972).

The Mamala Stony Silty Clay Loam originally covered most of the central and southern portions
of the PVT ISWMF site, but much of this soil has been removed during previous quarry
activities, covered due to landfilling, or used as cover material for landfilling operations.
Mamala Stony Silty Clay Loam soils formed in alluvium deposited over coral limestone and
consolidated calcareous sand (Foote et al., 1972). These soils generally consist of dark
reddish-brown stony silty clay loam with coral rock fragments common in the surface layer and
throughout the profile (Foote et al., 1972).

The Lualualei Extremely Stony Clay, which occurs on the eastern portion of the site along
Lualualei Naval Road and at the base of Pu’u Heleakala, developed in alluvium and colluvium.
Some of these soils have also been removed due to landfilling or used as cover material for
landfilling operations. Lualualei Extremely Stony Clay generally consists of very dark grayish-
brown, very sticky and very plastic clay that has prismatic structure and many stones on the
surface and throughout the profile. According to Foote et al. (1972), this soil cracks widely
upon drying and has a high shrink-swell potential and often contains gypsum crystals.

Lualualei Clay occurs in a very small area on the Leeward Land property, east of Lualualei Naval
Road, as shown on Figure 7. Lualualei Clay is similar to Lualualei Extremely Stony Clay except
that it does not have stones in the surface and in the profile (Foote et al., 1972).
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A small portion of the Leeward Land property on the upper slopes of Pu'u Heleakala is
considered rock land (rRK), which is made up of areas where exposed rock covers 25 to 90
percent of the surface. Rock outcrops and very shallow soils are the main characteristics of rock
land (Foote et al., 1972).

Section 5 Hydrogeology
5.1 Regional Hydrogeology

Most of the fresh groundwater supply in the Wai‘anae District occurs in flows of the Lualualei
and Kamaile’'unu Members of the Wai'anae Volcanics. Flows of the Palehua and Kolekole
Members are mostly above the water table, and contain only a small perennial supply. Some
fresh groundwater occurs in the sedimentary material; however, development of this supply is
generally limited by the low permeability of alluvium and seawater intrusion in the calcareous
reef rock and marine sediments (Takasaki, 1971).

The groundwater reservoir in the volcanic rocks is very large, the top of which extends from an
altitude of a few feet near the coast to over 1,800 feet near the crest of the Wai‘anae Range.
The bottom of the volcanic aquifer is undetermined but is probably limited by the inability of
the rocks to transmit water at some great depth below sea level. The quality of water from
wells tapping the volcanic aquifer is generally good, except in near-shore areas and areas
abutting landward edges of the coralline aquifer where intrusion by seawater occurs. The
quantity and orientation of dikes occurring within the volcanic aquifer greatly controls the
permeability of the aquifer because the dikes are less permeable than the rocks they intrude.
Where dikes are few and mostly parallel, they channel groundwater along their trend. Where
dikes are numerous and intersect, they form compartments reducing the lateral movement of
groundwater and impounding it at altitudes higher than in areas where dikes are less abundant
(Takasaki, 1971).

The erosion of the Wai'anae shield volcano formed large valleys on the western side of the
Wai‘anae Range. These valleys have extensive accumulations of alluvium and colluvium. The
older alluvium is moderately to well consolidated and weathered in its entirety. This material is
generally poorly permeable and acts as a confining member where it overlies more permeable
saturated rocks. The younger alluvium consists of reworked older alluvium occurring in and
near stream channels and overlying the older alluvium. The younger alluvium is poorly to
moderately permeable; its yield from wells is small, but the groundwater quality is generally fair
to good, even near the coast. Talus, consisting mainly of poorly consolidated gravel and
boulders, also occurs in the valleys of the Wai‘anae Range. The talus is highly permeable;
however, the storage is generally small (Takasaki, 1971).

Groundwater also occurs within the highly permeable calcareous reef rock and marine
sediments near sea level. The coralline rocks extend inland approximately two miles in
Lualualei Valley (Stearns, 1938). Many wells have been drilled into this aquifer, primarily for
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irrigation use; however, the wells are brackish and many have been abandoned due to an
increase in chloride content of the water with continued pumping. Fresh water within the
coralline aquifer occurs as a thin and unstable lens floating on seawater. This lens is subject to
rapid contamination by seawater if wells tapping the aquifer are pumped heavily. The lack of
fresh water needed to develop a thicker freshwater lens is partly due to the abundant growth
of kiawe in the Wai'anae area. Transpiration by kiawe, from shallow groundwater in volcanic
rock and alluvium, reduces the underflow that would flow from these aquifers to the coralline
aquifer. Transpiration by kiawe that grows over the coralline aquifer also constitutes the main
discharge of groundwater from this aquifer (Takasaki, 1971).

Groundwater occurring within the younger alluvium is generally fresh and water levels are
higher than in the coralline aquifer; however, seawater intrusion occurs where the alluvium
aquifer abuts the coralline aquifer and in near-shore areas (Takasaki, 1971).

5.2 Wells in the Site Vicinity

Figure 8 shows the locations of groundwater withdrawal wells in the vicinity of the PVT ISWMF
property that are registered with the State of Hawaii, Department of Land and Natural
Resources (DLNR), Commission on Water Resources Management (DLNR, 2008). DLNR does
not regulate or record the locations of groundwater monitoring wells; however, Figure 8 does
show the locations of PVT ISWMF’s monitoring wells. Based on information provided by DLNR
(2008), no drinking water wells are located on, downgradient of, or within one mile of the
subject property. The closest drinking water well is located over one mile northwest and
upgradient of the site. Wells in the site vicinity are used for irrigation, industrial purposes, or
are currently sealed or unused (DLNR, 2008). Table 1 provides information on registered wells
within one-half mile of the site.

Four wells are located on the PVT ISWMF property, and three wells, which are owned by PVT,
are located on the Leeward Land property across Lualualei Naval Road from the site. The wells
on the Leeward Land property include well PW-1 (State No. 2308-03) which provides water for
dust control at PVT ISWMF; well 2308-02 which is unused; and monitoring well MW-3 which is
one of the four active groundwater monitoring wells for PVT ISWMF. The four wells located on
the PVT ISWMF property include well PW-2 (State No. 2308-04), which was installed in 2003 to
provide additional water for dust control; and active groundwater monitoring wells MW-1B,
MW-1C, and MW-2.

The four active groundwater monitoring wells (wells MW-1B, MW-1C, MW-2, and MW-3) are
not listed on Table 1 because monitoring wells are not registered by the State. There are also
three former groundwater monitoring wells at the site that have been sealed due to
construction of landfill cells and the recycling and materials recovery facility. The sealed
groundwater monitoring wells include MW-1, MW-1A, and MW-4. Groundwater monitoring
wells MW-1B and MW-1C replaced these sealed wells. The locations of the active and sealed
groundwater monitoring wells are shown on Figure 2.
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Table 1: Registered Wells within One-Half Mile of PVT ISWMF

Initial
Well Well Name Ye.clr Owner [ User glret::.md ‘[')v:pl)lfh Head ,g‘l:);;ide Use
Number Drilled (feet) (feet) (feet (ppm)*

MSL)
2308-02 Lualualei-PVT 1952 PVT Holdings 115 154 3.7 292 Unused
2308-03 | Lualualei-PVT 1990 PVT Holdings 136 200 7.0 900 Irrigation
2308-04 Perimeter Rd 2003 PVT Land Co. 66 110 0.47 3400 Other
2408-01 Lualualei 1949 Kakazu S 33 55 2.0 1410 Unused
2408-02 Lualualei 1950 Oshiro K 59 75 2.2 1850 Irrigation
2408-03 | Lualualei 1951 Shigeta H 46 66 2.1 1422 Irrigation
2408-04 Lualualei 1951 Oshiro K 42 63 2.1 1700 Unused
2408-05 Lualualei 1957 Nakata E & C 62 86 2.1 2370 Other
2408-06 Lualualei 1962 Perm Cement 40 93 NL NL Industrial
2408-07 Lualualei 1962 Perm Cement 40 93 NL 1980 Industrial
2408-08 Maile Irr 1 1989 Kabushiki Oban 145 220 5.0 1570 Sealed
2408-10 Lualualei GC2 1996 Kabushiki Oban 75 100 NL NL Unused
2409-05 Lualualei 1951 Kameya Y 49 76 1.4 1520 Irrigation
2409-06 | Lualualei 1951 Kameya Y 49 64 1.4 1150 Unused
2409-15 Maili 1954 AquillioT 47 47 1.8 1580 Unused
2409-17 Maili 1955 Tsuzuki | 45 60 1.2 1690 Unused
2409-20 Maili 1955 Tsuchitori F 51 60 1.6 1950 Other

NL = Not Listed in the DLNR database.
* = If maximum chloride concentration is NL, initial or test chloride concentration is shown, ppm = parts per million.
Reference: DLNR, 2008.

There are 14 other registered wells located within one-half mile of PVT ISWMF, including two
industrial wells, three irrigation wells, six unused wells, one sealed well, and two other use wells
(DLNR, 2008). As shown in Table 1, the maximum chloride concentration of groundwater from
these 14 wells ranges from 1,150 to 2,370 parts per million (ppm), indicating that the wells are
considered brackish water wells (freshwater typically has a chloride concentration less than 250
ppm (Mink and Lau, 1990)).

5.3 Groundwater Aquifers at the Site

Groundwater at the site occurs within coralline, alluvial, and volcanic materials. According to
the aquifer identification and classification for O’ahu (Mink and Lau, 1990), two aquifers occur
at the site, one overlying the other. Both aquifers are classified within the Lualualei Aquifer
System of the Wai‘anae Aquifer Sector.

The upper aquifer is a sedimentary caprock aquifer, which overlies a deeper volcanic aquifer.
The sedimentary caprock aquifer, Aquifer Code 30302116, occurs within coralline and alluvial
material at the site. This aquifer is a basal aquifer, which means that fresh water is in contact
with seawater. The aquifer is unconfined, where the water table is the upper surface of the
saturated aquifer, and the aquifer is currently used for purposes other than drinking water, such
as for irrigation or industrial purposes. In addition, the aquifer is not classified as ecologically
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important. Salinity in the aquifer is moderate, having 1,000 to 5,000 milligrams per liter (mg/l)
or ppm of chloride. The aquifer is also classified as irreplaceable and highly vulnerable to
contamination. Based on measurements taken from the groundwater monitoring wells at PVT
ISWMF, the water level or head in this aquifer is approximately 1 to 3 feet above MSL
(approximately 30 to 70 feet below the ground surface). Extended groundwater level
monitoring using pressure transducers indicated that the groundwater in the caprock aquifer is
weakly influenced by tidal fluctuations (Joseph, 2004). Inland of the tidal reach, the bottom of
the channel of Ulehawa Stream has a thick layer of silt and clay. This results in minimal
permeability in Ulehawa Stream and limits the amount and rate of seepage from the stream
into the caprock aquifer that lies beneath the site. This also causes the water level in Ulehawa
Stream to be different than the groundwater levels beneath the site (Joseph, 2004).

The lower aquifer at the site occurs within volcanic rocks directly beneath the coralline and
alluvial sediments at depths on the order of 300 feet (Macdonald et al., 1983). This basal
aquifer, Aquifer Code 30302122, is confined by the sedimentary materials lying above it, and
occurs in volcanic rocks within compartments formed by dikes. The aquifer is not currently
used; however, it does have potential for use as a source of non-drinking water. The salinity of
this aquifer is moderate, 1,000 to 5,000 mg/l chloride, and the aquifer is not classified as
ecologically important. This aquifer is further classified as replaceable with a low vulnerability
to contamination.

These two aquifers at the site extend beneath the undeveloped property east of Lualualei
Naval Road, along the lower slopes of Pu’u Heleakala, as shown on Figure 9. However, along
the upper slopes of Pu'u Heleakala, also beneath the undeveloped Leeward Land property, lies
a third aquifer within the Lualualei Aquifer System of the Wai’anae Aquifer Sector. This aquifer,
Aquifer 30302112, contains unconfined, dike-impounded basal water.  Aquifer 30302112 is
classified as having potential use but not as a source of drinking water, nor is it considered
ecologically important. The aquifer is classified as having a moderate salinity with chloride
concentrations between 1,000 and 5,000 mg/l. The aquifer is also classified as replaceable
with a high vulnerability to contamination since there is no overlying aquifer (Mink and Lau,
1990). PVT ISWMF's well PW-1 is located in this aquifer. Based on measurements taken at well
PW-1, the groundwater surface is 132 feet below the ground surface at an elevation of
approximately 4 feet above MSL.

5.4 Groundwater Flow Direction and Gradient

The groundwater monitoring wells at PVT ISWMF and production well PW-2 are located in the
sedimentary caprock aquifer (Aquifer Code 30302116). The groundwater flow direction and
gradient in this aquifer is monitored semiannually as part of PVT ISWMF's groundwater
monitoring program. The flow direction and gradient in this aquifer has been consistent over
the years and is well documented (Mountain Edge Environmental, Inc., 2004, 2005, 2006a,
2006b; Element Environmental, LLC, 2007a, 2007b, 2008a, 2008b, 2009a, 2009b, 2010a,
2010b, 2011a, 2011b, 2012a, 2012b; and Juturna LLC, 2013a, 2013b, 2014a, 2014b).
Groundwater flows in a south to southwest direction with a very flat gradient, as shown on
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Figure 10. The groundwater velocity is estimated to be in the range of 1.6 to 2.4 feet per day
(Joseph, 2004). The flow is low, and the maximum range of groundwater elevation change
measured in the wells since 1995 is less than two feet (see Table 2). The groundwater gradient
map shown on Figure 10 was generated using groundwater elevations measured on January
12, 2015 in the four monitoring wells and in well PW-2. Table 2, below, lists the groundwater
elevations measured on January 15, 2015, as well as data collected over the last ten years.

Table 2: Groundwater Elevations in PVT ISWMF Wells

Date Well Number / Groundwater Elevation (feet MSL)
MW-1 MW-1A MW-1B MW-1C MWwW-2 MW-3 PW-2
5/21/2004 1.75 1.90 1.44 1.41 1.82
6/27/2005 1.55 1.89 1.40 1.46 NM
12/27/2005 1.62 1.81 1.54 1.49 NM
10/20/2006 3.34 3.44 2.72 2.70 NM
12/19/2006 3.13 3.21 2.52 2.52 NM
6/29/2007 2.85 2.94 2.17 2.18 NM
1211212007 3.30 3.39 2.67 2.69 NM
6/25/2008 3.00 3.09 2.30 2.33 NM
12/9/2008 3.04 3N 2.44 2.42 NM
6/17/2009 2.71 2.77 2.02 2.00 NM
12/9/2009 2.95 3.03 2.00 2.28 NM
6/30/2010 1.51 1.67 133 1.35 NM
12/30/2010 1.90 2.03 1.81 1.79 NM
6/30/12011 1.50 1.67 137 1.37 NM
12/28/2011 sealed 1.50 1.38 1.17 1.20 NM
6/14/2012 sealed 1.59 1.49 1.25 1.27 NM
12/26/2012 sealed 1.92 1.78 1.66 1.72 NM
6/26/2013 sealed 1.69 1.57 1.43 1.43 NM
1/23/2014 sealed sealed 1.65 1.42 1.42 NM
6/6/12014 sealed sealed 1.72 1.78 1.46 1.34 NM
1/12/2015 sealed sealed 1.54 1.78 1.31 1.23 1.44
NM = Not Measured on indicated date. ---- = Well was not yet constructed on indicated date.

Note: An electronic water level indicator was used to measure the depth to groundwater from the known elevations at the top of the well casings.
On each day, static water levels were measured within a one-hour period so that changes caused by tidal influence were minimized. Obtaining
water level measurements in the pump wells is difficult because it involves turning the pumps off and allowing the water levels to equilibrate which
takes several hours, and the pumps need to be running during landfill operating hours; therefore, water levels are not routinely measured in the
pump wells.

Reference: Mountain Edge Environmental, Inc., 2004, 2005, 2006a, 2006b; Element Environmental, LLC, 2007a, 2007b, 2008a, 2008b, 200%9a,
2009b, 20104q, 2010b, 2011a, 2011b, 2012a, 2012b; Juturna LLC, 2013a, 2013b, 2014a, 2014b.

Groundwater elevations in the wells on January 12, 2015 ranged from 1.23 feet to 1.78 feet
MSL, and the groundwater gradient averaged approximately 1.39 x 10 foot/foot across the

site. The gradient map (Figure 10) shows that well MW-1C is an upgradient well and that wells
MW—1B, MW-2 and MW-3 are downgradient.

Two wells (well 2308-02 [PW-1] and well 2308-03) are located in the volcanic dike aquifer
(Aquifer Code 30302112), which occurs along the upper slopes of Pu'u Heleakala on the
undeveloped Leeward Land property east of the site. Head levels in this aquifer are
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significantly higher (50 to 63 percent) than those in the sedimentary caprock aquifer (Element
Environmental, LLC, 2007c). The groundwater flow direction and gradient in the volcanic dike
aquifer has not been previously measured; however, based on static water level measurements
in well PW-1 and on the geologic structure and aquifer boundaries documented in the
literature (Mink and Lau, 1990; Macdonald, et al., 1983; Stearns, 1938), the groundwater is
anticipated to flow toward the boundary with the sedimentary caprock aquifer. It is likely that
groundwater from the volcanic dike aquifer discharges into the sedimentary caprock aquifer
along the aquifer boundaries. However, it is possible that individual dike compartments could
have a significant role in controlling the localized groundwater flow patterns at the site.

No data is available on the groundwater flow direction and gradient in the deeper volcanic
dike aquifer (Aquifer Code 30302122) located below the sedimentary caprock aquifer.

5.5 Groundwater Quality

5.5.1 Summary of Previous Sampling Events

The groundwater quality at PVT ISWMF in the sedimentary caprock aquifer has been
monitored since 1992 initially following the guidelines set forth in the Groundwater Protection
and Monitoring Plan prepared by Belt Collins (Belt Collins Hawaii, 1998), then following the
Groundwater Monitoring Plan prepared by Mountain Edge Environmental, Inc. (2004).
According to the 1998 plan, sampling and analysis of groundwater from wells MW-1A, MW-1,
MW-2 and MW-3 was undertaken twice in 1992 and annually thereafter. In 1996, three rounds
of groundwater sampling were completed to provide the minimum amount of samples needed
for statistical data analysis. Samples were collected annually in 1997 and 1998 then in 1999
and 2000, three to four samples were collected per year to provide the minimum amount of
samples needed for statistical analysis for new detection monitoring parameters. From 2001 to
present, groundwater sampling and analysis has occurred semiannually, in June or July during
the dry season and in December or January during the rainy season.

Well MW-1, which was located upgradient of the C&D landfill, was permanently closed in
August 2011 to allow for construction of landfill Cell 8. Well MW-1B was installed in December
2011 to replace MW-1. Well MW-1A, which was the primary upgradient well, was permanently
closed in August 2013 to allow for construction of the recycling and materials recovery facility
and a new stormwater basin. Well MW-1C, which is now the only upgradient well, was
installed in March 2014 to replace MW-1A. Additional groundwater samples from new well
MW-1B were collected outside the standard semiannual sampling events to obtain the
minimum number of samples needed for statistical analysis. Likewise, additional sampling
outside the standard semiannual sampling events is currently ongoing for well MW-1C.

In accordance with PVT’s Groundwater Monitoring Plan (Mountain Edge Environmental, Inc.,
2004), groundwater at the site is tested for the parameters listed in Table 3. The results of the
groundwater sampling events from 1992 through 2014 are presented in reports prepared by
Belt Collins Hawaii (1998), Masa Fujioka & Associates (1998 to 2003), Mountain Edge
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Environmental, Inc. (2004 to 2006), Element Environmental, LLC (2007 to 2012), and Juturna
LLC (2012 to 2014); and a summary of these groundwater quality results is provided in the
following sections.

Table 3: Groundwater Monitoring Parameters

Analyte Fequency of Testing
Volatile Organic Compounds (VOCs) Semiannually

Total Dissolved Solids (TDS) Semiannually

Chloride, Sulfate Semiannually

Alkalinity as Calcium Carbonate (CaC0s), Bicarbonate Semiannually

Calcium, Magnesium, Potassium, Sodium Semiannually

Arsenic, Cadmium, Chromium, Iron, Lead Every Five Years
Extractable Petroleum Hydrocarbons - Diesel Range Organics (DRO) | Every Five Years

Total Organic Carbon (TOC) Every Five Years

Field Measured Temperature, Conductivity, pH and Water Level Semiannually

Reference: Mountain Edge Environmental, Inc., 2004

Production well PW-1, which is located in the volcanic dike aquifer on the undeveloped
Leeward Land parcel east of the site, has been sampled twice, once on February 25, 2005 and
again on April 12, 2007. A summary of the groundwater quality results from these two
sampling events is also provided in the following sections.

5.5.2 Historical Organic Compound Detections

Three volatile organic compounds (VOCs) have been historically detected in the two former
upgradient groundwater monitoring wells at the site (wells MW-1A and MW-1), and now new
upgradient well MW-1C has had VOC detections in its first two rounds of sampling. In
addition, trace levels of one of the VOCs have been periodically detected in downgradient well
MW-3. A list of historical volatile organic compound detections in the sedimentary caprock
aquifer is provided in Table 4. Organic compounds have not been detected in groundwater
from well PW-1 in the volcanic dike aquifer.

As shown on Table 4, groundwater samples collected in May 1993 through December 2006
and in June 2010 from upgradient well MW-1 (upgradient of PVT's C&D landfill) have
contained the VOC trichloroethene (TCE), except for the first semiannual monitoring event for
2006 where TCE was not detected above the reporting limit. The detected TCE
concentrations in well MW-1 have ranged from 0.0048 to 0.0459 mg/l. Low concentrations of
TCE (0.0006 to 0.00813 mg/l) were also detected in groundwater collected from downgradient
well MW-3 in 1999, 2002, 2010, and 2011, but have not been detected since 2011. Some of
these TCE concentrations are considered estimated concentrations since they were detected
below the laboratory reporting limit. Recently, low concentrations of TCE (0.0064 and 0.007
mg/l) have been detected in new upgradient well MW-1C, which is located in the northernmost
corner of the site, upgradient of all site activities. Also recently detected in MW-1C were low
concentrations of tetrachloroethene (PCE) (0.007 and 0.0076 mg/l) and cis-1,2-dichloroethene
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(cis-1,2-DCE) (0.005 and 0.0052 mg/l), which have not been previously detected in the wells at
PVT ISWMF. TCE and PCE were used as dry-cleaning chemicals and as solvents to remove
grease from metal parts (United States Environmental Protection Agency [US EPA], 2014). TCE
is also a breakdown product of PCE, and cis-1,2-DCE is a breakdown product of TCE (US EPA,
2014). The source of these VOCs is suspected to be from an unlined wastewater pond at the
Lualualei Naval Reservation, which is located upgradient of PVT ISWMF and was found to
contain PCE (Belt Collins Hawaii, 2005).

Table 4: Historical Volatile Organic Compound Detections

Constituent Units Well Date Result Iliqezz::?gr{imit
Trichloroethene mg/L MW-1 5/28/1993 0.0048 0.00025
Trichloroethene mg/L MW-1 6/27/1994 0.0066 0.0005
Trichloroethene mg/L MW-1 6/14/1995 0.012 0.002
Trichloroethene mg/L MW-1 8/7/1995 0.013 0.0005
Trichloroethene mg/L MW-1 6/27/1996 0.015 0.0005
Trichloroethene mg/L MW-1 8/29/1996 0.022 0.005
Trichloroethene mg/L MW-1 9/23/1996 0.019 0.0005
Trichloroethene mg/L MW-1 71211997 0.021 0.005
Trichloroethene mg/L MW-1 11/12/1998 | 0.018 0.005
Trichloroethene mg/L MW-1 412311999 0.017 0.005
Trichloroethene mg/L MW-1 9/27/1999 0.018 0.005
Trichloroethene mg/L MW-1 121211999 0.016 0.005
Trichloroethene mg/L MW-1 2/2/2000 0.0157 0.005
Trichloroethene mg/L MW-1 5/25/2000 0.0137 0.005
Trichloroethene mg/L MW-1 8/25/2000 0.0158 0.005
Trichloroethene mg/L MW-1 11/29/2000 | 0.0131 0.005
Trichloroethene mg/L MW-1 6/21/2001 0.0150 0.005
Trichloroethene mg/L MW-1 12/6/2001 0.0148 0.005
Trichloroethene mg/L MW-1 6/10/2002 0.0133 0.005
Trichloroethene mg/L MW-1 12/3/2002 0.0459 0.005
Trichloroethene mg/L MW-1 6/26/2003 0.0113 0.005
Trichloroethene mg/L MW-1 12/4/2003 0.0108 0.005
Trichloroethene mg/L MW-1 6/9/2004 0.00802 0.005
Trichloroethene mg/L MW-1 12/20/2004 | 0.00767 0.005
Trichloroethene mg/L MW-1 6/27/2005 0.00695 0.005
Trichloroethene mg/L MW-1 12/22/2005 | 0.0069 0.005
Trichloroethene mg/L MW-1 12/19/2006 | 0.00524 0.005
Trichloroethene mg/L MW-1 6/30/2010 0.0042 0.001
1,2-dichloroethane mg/L MW-1A 8/7/1995 0.016 0.0005
1,2-dichloroethane mg/L MW-1A 612711996 0.013 0.0005
1,2-dichloroethane mg/L MW-1A 8/29/1996 0.015 0.0005
1,2-dichloroethane mg/L MW-1A 9/23/1996 0.026 0.0005
1,2-dichloroethane mg/L MW-1A 71211997 0.017 0.005
1,2-dichloroethane mg/L MW-1A 11/12/1998 0.014 0.005
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Constituent Units Well Date Result chora.'rory. .
Reporting Limit
1,2-dichloroethane mg/L MW-1A 4/23/1999 0.014 0.005
1,2-dichloroethane mg/L MW-1A 9/27/1999 0.0078 0.005
1,2-dichloroethane mg/L MW-1A 121211999 0.002 0.005
1,2-dichloroethane mg/L MW-1A 8/25/2000 0.00565 0.005
Methyl tert-butyl ether mg/L MW-1A 412311999 0.005 0.005
Methyl tert-butyl ether mg/L MW-1A 9/27/1999 0.0056 0.005
Methyl tert-butyl ether mg/L MW-1A 2/2/2000 0.00612 0.005
Methyl tert-butyl ether mg/L MW-1A 5/25/2000 0.00542 0.005
Methyl tert-butyl ether mg/L MW-1A 8/25/2000 0.00612 0.005
Methyl tert-butyl ether mg/L MW-1A 6/21/2001 0.00515 0.005
Methyl tert-butyl ether mg/L MW-1A 12/3/2002 0.00644 0.005
Cis-1,2-dichloroethene mg/L MW-1C 6/6/2014 0.0052 0.005
Cis-1,2-dichloroethene mg/L MW-1C 712312014 0.005 0.005
Tetrachloroethene mg/L MW-1C 6/6/2014 0.0076 0.005
Tetrachloroethene mg/L MW-1C 712312014 0.007 0.005
Trichloroethene mg/L MW-1C 6/6/2014 0.0064 0.005
Trichloroethene mg/L MW-1C 712312014 0.007 0.005
Trichloroethene mg/L MW-3 412311999 0.0006 0.005
Trichloroethene mg/L MW-3 9/27/1999 0.0008 0.005
Trichloroethene mg/L MW-3 121211999 0.001 0.005
Trichloroethene mg/L MW-3 12/3/2002 0.00813 0.005
Trichloroethene mg/L MW-3 6/30/2010 0.0020 0.001
Trichloroethene mg/L MW-3 12/28/2011 0.0016 0.001

Reference: Juturna LLC, 2014b.

The VOCs 1,2-dichloroethane (DCA) and methyl tert-butyl ether (MTBE) have been detected in
groundwater collected from upgradient well MW-1A. Like PCE, DCA is also a metal degreaser
(US EPA, 2015a), while MTBE is used as a fuel additive to motor gasoline (US EPA, 2015b).
Concentrations of DCA ranged from 0.002 to 0.026 mg/l, and concentrations of MTBE ranged
from 0.005 to 0.00644 mg/l. Neither VOC has been detected in groundwater collected from
well MW-1A since 2002. The source of the DCA is suspected to be from the unlined
wastewater pond at the Lualualei Naval Reservation (Belt Collins Hawaii, 2005). The source of
the MTBE is suspected to be from abandoned buses and 55-gallon drums that were dumped
in Ulehawa Stream on an adjacent property, but were removed in 2001 (Belt Collins Hawaii,
2005).

In 1994, the semivolatile organic compound benzo(a)pyrene was detected in well MW-3.
However, benzo(a)pyrene was not detected in any well samples since 1994 (Belt Collins Hawaii,
1998; Masa Fujioka & Associates, 1998 to 2003; Mountain Edge Environmental, Inc., 2004 to
2006; Element Environmental, LLC, 2007 to 2012; and Juturna LLC, 2013 to 2014).

Total petroleum hydrocarbons (TPH) as diesel was detected in all wells during the June 10,
2002 sampling event and in well MW-1A in the December 3, 2002 sampling event (Masa
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Fujioka & Associates, 2002). The fact that TPH-diesel had not been previously detected in
these wells and that the levels encountered during the June 2002 sampling event had similar
concentrations, suggests that there may have been cross-contamination during sampling. This
cross-contamination perhaps resulted from inadequately decontaminated field sampling
equipment. The TPH-diesel concentration encountered in well MW-1A during the December
2002 sampling event was likely remaining contamination from the previous sampling event.
TPH-diesel has not been detected in groundwater above reporting limits before or after the
2002 sampling events.

Every five years total organic carbon (TOC) is monitored in the groundwater monitoring wells at
the site. TOC in groundwater can originate from decaying natural organic matter and from
synthetic chemicals, such as pesticides, fertilizers, and detergents, for example. In 2004 all four
wells had concentrations of TOC ranging from 12.8 mg/l in MW-1A to 21.2 mg/l in MW-2. In
2009 only MW-2 had a detectable concentration of TOC, 5.9 mg/l. After installation of new
wells MW-1B and MW-1C, TOC has been routinely tested to develop a background dataset.
TOC has been detected in both of these new wells at concentrations between 0.88 and
1.5 mg/l in MW-1B and 2.4 and 3.0 mg/l in MW-1C.

5.5.3 Inorganic Groundwater Geochemistry

In addition to organic compounds, the following inorganic analytes are monitored semiannually
in the groundwater at the site: total dissolved solids (TDS), chloride, sodium, potassium,
magnesium, calcium, sulfate, and alkalinity. These inorganic analytes, which occur naturally in
groundwater, are monitored semiannually so that small changes or trends in groundwater
geochemistry can be detected. Every five years groundwater is also analyzed for the metals
arsenic, cadmium, chromium, iron, and lead.

As part of PVT ISWMF's groundwater monitoring program, the groundwater monitoring data
from 1992 to present is input into a statistical analysis program. The program generates
Shewhart-CUSUM (cumulative sum) intra-well control charts that show the concentrations of
each of the analytes detected in groundwater in each of the four monitoring wells plotted over
time. The intra-well control charts include a line, called the control limit, for each of the sample
points and analytes. Concentrations plotted above the control limit line are deemed “out of
control” and indicate that a release may have occurred. Attachment 1 contains intra-well
control charts for December 2009 (the last time the metals arsenic, cadmium, chromium, iron,
and lead were monitored in all wells), and Attachment 2 contains intra-well control charts for
July 2014 (the most recent available sampling results).

As shown in the December 2009 intra-well control charts, prior to 1998, the metals cadmium
and chromium were periodically detected in wells MW-1A, MW-2, and MW-3 at low
concentrations consistent with naturally-occurring levels of metals in groundwater; however,
concentrations of these metals have been non-detectable in the groundwater samples since
1998. Cadmium and chromium have not been detected in monitoring wells MW-1, MW-1B, or
MW-1C, while the metals arsenic, iron, and lead have not been detected in any of the
groundwater monitoring wells at the site.
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The intra-well control charts dated July 2014 (see Attachment 2) show the most recent results
for the inorganic analytes that are monitored semiannually in the groundwater at the site (TDS,
chloride, sodium, potassium, magnesium, calcium, sulfate, and alkalinity). Since new well
MW—1C has only been sampled twice, data from closed well MW-1A is included in the intra-
well control charts until well MW-1C has the recommended minimum eight sampling events for
the statistical analysis to be valid (State of Hawaii Department of Health [DOH], 2002). Well
MW-1C was last sampled in June 2013 prior to being closed.

The intra-well control charts for July 2014 show that over the last 16 years all CUSUM statistical
analyses and all individual concentrations of all analytes have been below the control limits in
all wells, except for well MW-2 in 2010 and 2011. During this time period, the CUSUM
statistical analysis exceeded the control limit for calcium, chloride, magnesium, potassium,
sodium, and TDS in well MW-2, and individual concentrations of magnesium, potassium, and
sodium exceeded the control limits. Groundwater in well MW-2 has consistently been fresher
than in the other monitoring wells; however, beginning in 2007, the groundwater in well MW-2
was becoming more brackish, as the concentrations of these constituents were increasing. This
increase may have been due to a leaking old potable water line running adjacent to MW-2 that
was replaced with a new line in 2007. The leaking old water line could have been causing the
groundwater around well MW-2 to become fresher, then when the old water line was replaced
with a new line, the groundwater became more brackish. The elevated concentrations of these
constituents may have also resulted from dissolution of the coralline formation in the vicinity of
well MW-2 due to the presence of freshwater from the old potable water line. Freshwater may
also be influencing groundwater in the vicinity of MW-2 from the nearby residences that have
cesspools and irrigate their lawns, and the amount of freshwater present may change over time
due to changes in residential water use. In addition, well MW-2 is located in PVT's nursery area
where the plants and trees are irrigated daily with freshwater. Since 2011, all CUSUM statistical
analyses and all individual concentrations have been below the control limits. No other
detected concentrations of constituents have exceeded the control limits at PVT ISWMF, which
indicates that there have been no statistical exceedances, or potential releases of contaminants
to groundwater from the landfill.

Table 5 shows the concentrations of the inorganic analytes detected in the groundwater
monitoring wells during the latest sampling event in July 2014. Also shown on Table 5 are the
results for samples collected in 2005 and 2007 from well PW-1, which is located in the volcanic
dike aquifer east of the site. Additional water quality data from well PW-1 is shown on Table 6.

The inorganic analytes listed in Table 5 and the additional water quality parameters listed in
Table 6 are constituents that occur naturally in groundwater, and the concentrations detected
are typical of naturally occurring concentrations. As shown in Table 5, groundwater from well
PW-1 generally has lower concentrations of almost all of the inorganic analytes than
groundwater from monitoring wells MW-1B, MW-1C, and MW-3. Concentrations of these
inorganic analytes would typically be lower in groundwater from a volcanic dike aquifer as
compared to groundwater from a sedimentary caprock aquifer. However, the concentrations
of magnesium, sodium, chloride and TDS in well MW-2 from the sedimentary caprock aquifer
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are significantly lower than in well PW-1 from the volcanic dike aquifer, which supports the
conclusion that well MW-2 is being influenced by freshwater from the adjacent residences, the
potable water line, and/or the irrigation system.

Table 5: Inorganic Groundwater Quality Results

Well Number / Date Sampled

Analyte Units MW-1B MW-1C MW-2 MW-3 PW-1 PW-1
July 2014 | July 2014 | July 2014 | July 2014 | Feb. 2005 | Apr. 2007

Calcium mg/l 162 194 165 151 163 83.2
Magnesium mg/! 160 191 74.5 183 399 119
Potassium mg/l 315 23.8 15.1 29.4 13.5 14.1
Sodium mg/l 980 1000 366 941 432 530
Alkalinity as CaC0;, mg/l 404 423 391 306 149 120
Bicarbonate

Chloride mg/| 1980 2140 685 1940 924 1100
Sulfate mg/| 389 419 204 350 109 130
Total Dissolved Solids mg/l 3690 3960 1820 3670 2400 2300

Reference: Juturna LLC, 2014b; Element Environmental, LLC, 2007d; GE Infrastructure Water & Process Technologies, 2005.

Table 6: Additional Groundwater Monitoring Results for PW-1, February 2005

PW-1 PW-1
Analyte 2/25/2005 | Anelyvte 2/25/2005
Ammonia, Free, as N <03 Chromium, Hexavalent <0.01
Ammonia, Fixed Organic, asN <04 Fluoride <04
Ammonia, Free and Fixed, as N <03 Phosphate, Filtered Total <04
pH (pH units) 7.9 Phosphate, Filtered Total Inorganic <0.2
Specific Conductance at 25° C (umhos) 3380 Arsenic, Total < 0.0
Hardness, Total, as CaC0s 586 Arsenic, Filtered <0.1
Magnesium Hardness, Total, as CaCO5 424 Boron, Filtered 0.12
Barium, Total 0.008 Beryllium <0.005
Strontium, Total 0.81 Boron 0.12
Hardness, Filtered, as CaC0s 562 Cadmium, Filtered < 0.0
Barium, Filtered < 0.0 Cadmium <0.005
Strontium, Filtered 0.81 Chromium, Total < 0.0
Copper, Total 0.003 Chromium, Filtered <0.03
Copper, Filtered <0.05 Cobalt, Filtered < 0.0
Iron, Total 0.017 Cobalt, Total <0.005
Iron, Filtered <0.05 Lead, Filtered <0.05
Lithium 0.003 Lead, Total <0.005
Zinc, Total 0.01 Molybdenum, Filtered <0.06
Zin, Filtered <0.04 Nickel, Filtered < 0.0
Aluminum, Total <0.01 Nickel, Total <0.005
Aluminum, Filtered <01 Selenium, Total 0.01
Manganese, Total <0.005 Selenium, Filtered <0.1
Manganese, Filtered < 0.0 Tin, Total < 0.0
Nitrate 6.5 Titanium, Total 0.006
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PW-1 PW-1

Analyte 2/25/2005 | Analvte 2/25/2005

Molybdenum <0.006 Titanium, Filtered <0.01

Phosphate, Total <04 Vanadium, Total 0.041

Phosphate, Total Inorganic 0.2 Vanadium, Filtered 0.04

Phosphate, Ortho 0.2 Zirconium, Total 0.012

Phosphate, Filtered Ortho <0.2 Thallium, Total <0.05

Silica, Colloidal <17 Tin, Filtered <0.05

Silica, Total 84 Total Organic Carbon <1

Silica, Filtered 83 Chemical Oxygen Demand as O, 7980

Silica, Reactive 83 Turbidity (NTU) 0.8

Total Suspended Solids <10

Reference: GE Infrastructure Water & Process Technologies, 2005.

Stiff diagrams, included in Attachment 3, are used to visually represent cation and anion
composition trends in the data of many samples. In this case, the Stiff diagrams are used to
show differences in water quality between the wells over time. Attachment 3 shows the Stiff
diagrams depicting cation and anion data from each monitoring well from December 2002
through December 2009. The shapes of the Stiff diagrams for wells MW-1, MW-1A, and MW-3
have not changed much over time and are all very similar to each other. The Stiff diagrams for
MW-2, however, vary over time and have a different shape than the other wells. The Stiff
diagrams suggest that groundwater in well MW-2 is being influenced by freshwater because
sodium and chloride concentrations in MW-2 are significantly lower than in the other wells. As
with the intra-well control charts, the increase in brackishness of the groundwater in MW-2 is
evident when comparing the MW-2 Stiff diagrams for 2008 and 2009 to those of the other
three wells: the MW-2 Stiff diagrams for the December 2008 and 2009 monitoring events
more closely resemble the shape of the Stiff diagrams of the other wells.

5.6 Results of Leachate Analyses

Leachate generated within the disposal cells of Phase Il of the C&D landfill at PVT ISWMF is
collected in the gravel leachate collection system and flows by gravity to a leachate collection
sump. The sump is designed to contain leachate to a depth of four feet below the adjacent
cell floor (A-Mehr, Inc., 2011). In accordance with the Groundwater Monitoring Plan (Mountain
Edge Environmental, Inc., 2004), samples of leachate are collected from the leachate collection
sump annually during the second semiannual sampling period for the constituents listed in
Table 7. Table 7 also shows the leachate sample results for the last eight years.

As shown on Table 7, most of the analytes in the leachate have fluctuated over the last eight
years without any apparent trend in the data. Diesel Range Organic (DRO) compounds,
however, have steadily increased over the years from 0.0896 mg/l to 0.820 mg/l. Arsenic and
cadmium have not been detected in the leachate, while lead was detected for the first time in
December 2012 just at the reporting limit, and was non-detect again in January 2014.
Chromium concentrations in the leachate have been non-detectable in some years and
detectable in other years ranging from 0.009 mg/l to 0.151 mg/|. Likewise, concentrations of
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iron have varied from non-detect to 6.02 mg/l. The variation in analyte concentrations in the
leachate is likely due to the nature of waste that has been placed in the landfill over the years
and variations in the amount of rainfall. It should be noted that even though the leachate is
contained within the landfill's leachate collection system and is not in contact with any
groundwater, the concentrations of analytes detected in the leachate do not exceed the State
of Hawaii environmental action levels for groundwater beneath the site (DOH, 2011).

Table 7: Leachate Sample Results

Leachate Sample Date

Analyte Units Jun. Dec. Dec. Dec. Dec. Dec. Dec. Jan.

2006 2007 2008 2009 2010 2011 2012 2014
DS mg/l 10,900 3840 3850 6600 7200 6730 6120 7380
T0C mg/l 28.0 6.6 3.5 7.6 7.3 15 9.4 14.2
Chloride mg/l 5400 1700 1500 1500 1800 2130 1570 2420
Sulfate mg/l 1380 730 640 2500 2000 2090 1950 2230
Arsenic mg/l NA NA ND ND ND ND ND ND
Cadmium mg/l NA NA ND ND ND ND ND ND
Calcium mg/l 428 84.4 90.7 390 550 495 451 538
Chromium mg/l NA NA ND ND 0.011 ND 0.151 0.009
Iron mg/l NA NA ND 1.9 ND 5.3 6.02 1.02
Lead mg/l NA NA ND ND ND ND 0.0 ND
Magnesium mg/l 557 105 87.4 250 370 243 187 272
Potassium mg/l 88.9 46.1 37.7 380 160 432 530 285
Sodium mg/l 3230 1040 972 950 1100 1150 878 1310
DRO mg/l NA NA NA 0.0896 0.0947 0.210 0.270 0.820
Bicarbonate mg/! 582 200 208 160 96 173 359 340
Temperature °C NA NA 30.7 37.3 355 37.1 37.7 38.9
Conductivity mS/cm NA 61 5.12 8.4 10.3 9.41 7.78 10.15
pH pH unit NA 1.77 10.1 7.26 7.3 7.15 7.13 7.06

ND = Not Detected at or above the reporting limit used by the laboratory.

NA = Not Analyzed for listed constituent.

Temperature, conductivity, and pH are measured in the field.

°C = degrees Celsius; mS/cm = millisiemens per centimeter.

Reference: Element Environmental, LLC, 2007 a, 2008a, 2009a, 201 1a; and Juturna LLC, 2014a.

Stiff diagrams of landfill leachate data were prepared to compare to the Stiff diagrams
generated from the monitoring well data, as shown in Attachment 3. The Stiff diagrams for
leachate samples from 2006 have a similar shape to the Stiff diagrams for wells MW-1, MW-1A,
and MW-3, though the concentrations of cations and anions are greater in the leachate
samples. The similar shape of the leachate and groundwater Stiff diagrams is likely due to the
influence of rainwater on both the groundwater and the leachate. In 2006, the leachate
consisted primarily of rainwater because the amount of waste in the lined area of the landfill
was limited. The Stiff diagrams for leachate samples collected in 2008 and 2009 have a
completely different shape than the Stiff diagrams for leachate samples collected in 2006. The
different shape is likely due to the addition of more waste into the landfill. The cation and
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anion composition of the leachate will likely change over time due to the amount and nature of
waste in the landfill.

In addition to Stiff diagrams, trilinear plots were prepared for leachate and groundwater
samples collected in December 2008 and December 2009, as shown in Attachment 3. In most
of the plots, the groundwater samples are clustered together while the leachate sample is
positioned apart from the group, indicating differences between the cation and anion
composition of the groundwater and the leachate. For example, the trilinear plot for the
anions carbonate plus bicarbonate (CO3+HCO3), sulfate (SO4), and chloride (Cl) in December
2009 shows that the concentration of anions in groundwater samples collected that monitoring
event were fairly similar; whereas, the anion concentrations in leachate clearly differ as
depicted by the leachate data point set apart from the group of groundwater data points. This
is similarly shown in trilinear diagrams for cations and anions in December 2008. On trilinear
diagrams, the mixture of two different waters will plot on a straight line connecting the points.
If a straight line is drawn connecting the data points for the leachate, the groundwater points
do not fall on this line, indicating that the leachate is not mixing with the groundwater.

Section 6 Surface Water Hydrology
6.1 Regional Surface Water Hydrology

The Ulehawa watershed, where PVT ISWMF is located, is 5 square miles in area and has a
maximum elevation of 2,844 feet (Hawaii Division of Aquatic Resources and Bishop Museum,
2015). Ulehawa Stream, which drains the watershed, is a perennial stream with a total length of
5.1 miles (Hawaii Division of Aquatic Resources and Bishop Museum, 2015). As shown on
Figures 1 and 2, Ulehawa Stream borders PVT ISWMF to the west, and discharges to the ocean
approximately 2,000 feet southwest of the site.

The Ma'ili'ili watershed, which encompasses 19.2 square miles and has a maximum elevation of
3,127 feet, is much larger than the Ulehawa watershed (Hawaii Division of Aquatic Resources
and Bishop Museum, 2015). Ma'ili'ili Stream, which drains the Ma'ili'ili watershed, is also a

perennial stream with a total length of 20.9 miles (Hawaii Division of Aquatic Resources and
Bishop Museum, 2015).

6.2 Site Surface Water Hydrology

Rainfall runoff at PVT ISWMF eventually reaches Ulehawa Stream. Hawaii Administrative Rules
(HAR) Chapter 11-54 classifies Ulehawa Stream as a Class 2 Inland Water (DOH, 2014). Class 2
Inland Waters are protected for recreational purposes, support and propagation of aquatic life,
agricultural and industrial water supplies, shipping, and navigation. HAR Chapter 11-54 states
that all uses of Class 2 Inland Waters need to be compatible with the protection and
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propagation of fish, shellfish, and wildlife, and with recreation in and on these waters (DOH,
2014).

The storm water management system at PVT ISWMF is designed and constructed to manage
runoff from a 25-year, 24-hour storm. Runoff is collected in a system of surface ditches,
channels, pipes, and ponds designed by PVT ISWMF's engineering consultants (A-Mehr, Inc.,
2011). As designed, the system will carry runoff from the design storm without flooding or
excessive erosion from the site, and will retain a significant volume of water to minimize off-site
runoff impacts and allow sediment in the runoff to be intercepted and removed before
discharge from the site. Figure 2 shows the location of the storm water basins for collection of
storm water and removal of silt. There are seven storm water basins and six discharge points
which discharge storm water into Ulehawa Stream. All six discharge points are permitted
under PVT ISWMF’s National Pollutant Discharge Elimination System (NPDES) permit (DOH,
2008). One of the storm water basins (Basin A) does not have a discharge point because the
limited amount of storm water that collects in this basin percolates into the ground resulting in
no discharge off site.

Storm water in the C&D disposal area at PVT ISWMF is managed by controlled grading on the
surface of the landfill and by maintaining an engineered system of drainage ditches, channels,
pipes, and basins. Drainage is managed to:

» prevent run-on of surface water to the active disposal face or uncovered refuse;
* minimize erosion in all areas of the site;

* maintain roads and other ancillary facilities in useable condition under all weather
conditions; and

* prevent excessive runoff or sedimentation impacts to neighboring properties (A-Mehr,
Inc., 2011).

The landfill top deck and other areas in the vicinity of active disposal areas are graded at a
slope of 2% to 5% away from the active area. Earth berms are constructed upgradient of the
active area if needed to prevent run-on from contacting the waste, and to divert drainage
around any exposed waste (A-Mehr, Inc., 2011).

Similarly, berms are constructed downgradient of exposed waste to prevent the runoff of any
precipitation that has contacted waste. Such water is retained within the waste, for collection
and management as leachate. No runoff of precipitation that has contacted waste is
discharged into Ulehawa Stream.

The storm water control system is inspected and maintained as needed after each significant
storm event. Inspections focus on locating and repairing any areas of excessive erosion,
ensuring that skimmers installed in sedimentation basins are working properly, and that no
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pipe inlets are plugged or blocked with sediment or debris. Sediment is removed from ditches
and basins at least once each year.

6.3 Storm Water Runoff Water Quality

In accordance with the requirements of their NPDES permit, PVT ISWMF collects storm water
samples and flow measurements annually. The storm water samples are collected after a
representative storm event. A representative storm is a rainfall event that accumulates more
than 0.1 inches of rain and occurs at least 72 hours after the previous measurable (greater than
0.1 inch) rainfall event. The storm water samples are collected using an automatic Vortox
sampler, which is mounted in concrete and is located at the end of the drainage pipe at the
discharge points. The sampler automatically collects the sample when a there is a discharge
from the sedimentation basin. After the storm water is collected, the Vortox sampler is
removed from the concrete mount and the storm water sample is poured into the sample
containers and delivered to an approved laboratory. A Discharge Monitoring Report (DMR)
form is submitted annually to the DOH Clean Water Branch whether there is a storm event or
not. If there were no discharges during the monitoring period, the DMR so states.

The Notice of General Permit Coverage (NGPC) for PVT ISWMF’s NPDES Permit specifies the
facility’s storm water monitoring and testing requirements and storm water discharge
limitations (DOH, 2008). The NGPC requires that storm water discharge from all six discharge
points be tested annually for the first 16 parameters listed in Table 8, and that storm water
from discharge point D-3, which is downgradient of the equipment maintenance area, be
tested for five additional parameters, also listed on Table 8.

In addition to the storm water monitoring requirements and discharge limitations, Table 8 also
summarizes the monitoring results for the last eight years, from 2007 to 2014. For the 2007
and 2008 annual monitoring periods, samples were only collected at discharge point D-2
because there was no discharge at discharge point D-1 and the other basins were not yet
constructed (PVT Land Company, Ltd., 2008, 2009). For the 2009 annual monitoring period,
there was no storm water discharge from any of the discharge points, as only about four inches
of rain fell during the entire year (PVT Land Company, Ltd., 2010a). For the 2010 and 2011
annual monitoring periods, samples were collected from discharge points D-2, D-3, D-4, and
D-5, as there was no discharge observed at D-1, and D-6 was not yet constructed (PVT Land
Company, Ltd., 2010b and 2012). For the 2012 annual monitoring period, samples were
collected from discharge points D-2 and D-5 only, because there was no discharge observed at
D-1, D-3, and D-4, and D-6 was not yet constructed (PVT Land Company, Ltd., 2013). For the
2013 annual monitoring period, samples were collected from discharge points D-3 and D-5, as
no discharge was observed at the other points and D-6 was not yet constructed (PVT Land
Company, Ltd., 2014). For the 2014 annual monitoring period, samples were collected from
discharge point D-3 and new discharge point D-6; no discharge was observed at D-1, D-2, D-4,
and D-5 (PVT Land Company, Ltd., 2015).
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Table 8: Storm Water Discharge Monitoring Results

Storm Water Sample Discharge Point and Sampling Date

Parameter Lirmit D-2 D-2 D-2 D-3 D-4 D-5 D-2 D-3

Nov. Dec. Mar. Mar. Mar. Mar. Mar. Mar.

2007 2008 2010 2010 2010 2010 2011 2011
Flow (cubic feet per second) No Limit 1.1 0.05 0.25 0.3 0.53 0.24 0.25 0.3
Biochemical Oxygen Demand (mg/l) No Limit <2.00 <2.00 <2.00 3.44 <2.00 1.3 <2.00 <2.00
Chemical Oxygen Demand (mg/l) No Limit 82 25 141 29.7 374 56.1 22 22
Total Suspended Solids (mg/l) No Limit 15.0 20.0 7.33 14.6 25.8 47.2 <10 <10
Total Phosphorus (mg/l) No Limit 0.21 0.058 0.417 0.206 112 0.722 <0.050 | <0.050
Total Nitrogen (mg/1) No Limit 7.53 2.48 207 4.70 17.4 264 <0.00 <0.00
Ammonia Nitrogen (mg/1) No Limit 0.90 <0.50 | <0.050 0.143 <0.050 6.26 <0.50 <0.50
Nitrate + Nitrite Nitrogen (mg/l) No Limit 1.93 0.28 204 0.909 15.2 0.111 <0.050 | <0.050
Oil and Grease (mg/l) 15 <5.00 <5.0 <5.00 <5.00 <5.00 <5.00 <54 <50
pH Range (standard units) 55-8.0 7.76 7.42 7.3 7.3 7.3 7.2 7.3 7.5
Total Recoverable Iron (ug/l) 1000 556 202 858 77.9 198 311 <40 40
Turbidity (NTU) No Limit 4.83 27.4 17.0 6.09 214 34.2 0.270 0.520
Dissolved Oxygen (mg/l) No Limit 7.51 8.84 7.07 1.86 3.89 1.35 8.26 8.44
Oxygen Saturation (%) No Limit 72.9 95.3 77.8 21.7 41.9 14.6 98.4 106
Temperature (°C) No Limit 22 23.1 21.2 21.3 21.3 21.3 235 233
Specific Conductance (pmhos/cm) No Limit 2430 994 2000 1070 1760 551 2000 2000
Polynuclear Aromatic Hydrocarbons (ug/l)* No Limit NA NA NA <0.216 NA NA NA <0.227
Benzene (pg/1)* 1800 NA NA NA <2.00 NA NA NA <2.00
Toluene (pg/1)* 5800 NA NA NA <2.00 NA NA NA <2.00
Ethylbenzene (pg/I)* 11,000 NA NA NA <2.00 NA NA NA <2.00
Xylenes (ug/1)* No Limit NA NA NA <2.00 NA NA NA <2.00

No Limit = No limitation at this time. Only monitoring and reporting is required.
< = Not Detected at or above the indicated reporting limit.
* = Only Discharge Point D-3 is required to be monitored for this parameter. NA = Not Analyzed for listed parameter.
Umhos/cm = micromhos per centimeter. g/l = micrograms per liter. NTU = Nephelometric Turbidity Units.

Reference: PVT Land Company, Ltd., 2008, 2009, 2010a, 2010b, 2012, 2013, 2014, 2015.
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Table 8: Storm Water Discharge Monitoring Results, Continued
Storm Water Sample Discharge Point and Sampling Date

Parameter Limit D-4 D-5 D-2 D-5 D-3 D-5 D-3 D-6

Mar. Mar. Mar. Mar. Oct. Oct. Oct. Oct.

2011 2011 2012 2012 2013 2013 2014 2014
Flow (cubic feet per second) No Limit 0.53 0.24 0.25 0.24 0.3 0.24 0.3 0.24
Biochemical Oxygen Demand (mg/l) No Limit <2.00 <2.00 <2.00 2.02 6.34 4.77 <2.00 6.00
Chemical Oxygen Demand (mg/l) No Limit <20 <20 37 <20 27 34 14 83
Total Suspended Solids (mg/1) No Limit <10 17 24 38 27 26 12 8.3
Total Phosphorus (mg/1) No Limit | <0.050 0.057 0.088 0.096 0.093 0.40 0.091 0.12
Total Nitrogen (mg/1) No Limit <0.00 0.300 0.30 0.39 1.4 4.7 1.2 2.9
Ammonia Nitrogen (mg/l) No Limit <0.50 <0.50 <10 <10 0.035 0.26 0.20 0.29
Nitrate + Nitrite Nitrogen (mg/l) NoLimit | <0.050 0.300 0.298 0.385 0.81 2.5 0.76 0.072
Qil and Grease (mg/1) 15 <55 <5.0 <51 <5.0 <51 <5.0 <54 <538
pH Range (standard units) 55-8.0 7.5 7.1 73 7.6 7.43 7.65 8.01 7.61
Total Recoverable Iron (ug/l) 1000 170 1300 820 1700 2900 2100 930 470
Turbidity (NTU) No Limit 2.32 24.0 29.3 50.4 40.6 27.8 18.9 9.55
Dissolved Oxygen (mg/l) No Limit 8.25 8.1 8.47 7.06 6.55 5.16 8.02 6.15
Oxygen Saturation (%) No Limit 104 93.7 70.6 57.6 81.9 64.5 86.0 59.1
Temperature (°C) No Limit 233 23.2 22.3 19.1 26.8 28 255 26.2
Specific Conductance (pmhos/cm) No Limit 990 1500 3100 1100 720 1399 884 2620
Polynuclear Aromatic Hydrocarbons (ug/l)* No Limit NA NA NA NA <0.21 NA <0.21 NA
Benzene (pg/1)* 1800 NA NA NA NA <2.00 NA <2.00 NA
Toluene (pg/l)* 5800 NA NA NA NA <2.00 NA <2.00 NA
Ethylbenzene (pg/l)* 11,000 NA NA NA NA <2.00 NA <2.00 NA
Xylenes (ug/1)* No Limit NA NA NA NA <2.00 NA <2.00 NA

No Limit = No limitation at this time. Only monitoring and reporting is required.
< = Not Detected at or above the indicated reporting limit.
* = Only Discharge Point D-3 is required to be monitored for this parameter. NA = Not Analyzed for listed parameter.
Umhos/cm = micromhos per centimeter. g/l = micrograms per liter. NTU = Nephelometric Turbidity Units.

Reference: PVT Land Company, Ltd., 2008, 2009, 2010a, 2010b, 2012, 2013, 2014, 2015.
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As shown on Table 8, the concentration of total recoverable iron in the March 2011, March
2012, and October 2013 storm water samples from discharge point D-5 and the October 2013
storm water sample from discharge point D-3 exceeded the effluent limitation of
1,000 micrograms per liter (ug/l). The iron in the storm water runoff is a result of naturally
occurring, iron-rich surface soils (reddish brown clay and silt) running off the unpaved roadways
at the site during heavy rain. To address these exceedances PVT ISWMF implemented
additional best management practices (BMPs) to reduce iron concentrations in the storm water
runoff. The primary BMP to reduce iron concentrations in the runoff consisted of paving the
roadway in the vicinity of sedimentation Basin E where discharge point D-5 is located, and
paving the entire parking area and the roadways that drain into Basin B where discharge point
D-3 is located. After the roadways and parking areas were paved, iron concentrations in storm
water from discharge point D-3 decreased significantly from 2,900 ug/l in October 2013 to 930
pg/l in October 2014. In October 2014 there was no discharge from discharge point D-5;
however, the iron concentration in storm water from discharge point D-6 was 470 pg/I, well
below the effluent limitation of 1,000 ug/I.

Besides total recoverable iron, the only other effluent limitation exceedance over the last eight
years was one pH reading from discharge point D-3 in October 2014. The pH concentration in
storm water from discharge point D-3 was measured at 8.01 and the effluent limitation is 8.0.
The pH reading of 8.01 was taken in the field with a handheld pH meter that is not always
accurate to the hundredth decimal point. This reading may be an outlier, as the next highest
pH value over the last eight years was 7.76. The pH readings over the last eight years ranged
from 7.1 to 8.01 with an average value of 7.46. No other storm water effluent limits have been
exceeded at the PVT ISWMF.

An additional BMP that PVT ISWMF has implemented to improve the quality of storm water
runoff is constructing a covered facility for vehicle and equipment maintenance and for storage
of oil and grease. As shown on Table 8, concentrations of oil and grease and the petroleum-
related parameters polynuclear aromatic hydrocarbons, benzene, toluene, ethylbenzene, and
xylenes have never been detected in storm water discharge from the site.

Section 7 Impact of the Proposed Improvements on
Water Quality

As stated in Section 3, the proposed improvements at PVT ISWMF include: (1) expansion of the
reuse, recycling and materials recovery operation; (2) allowing the site grade to reach a
maximum elevation of up to 250 feet MSL at the mauka portion of the site; and (3) use of
renewable energy (a gasification unit and/or photovoltaic panels) to provide power to the
ISWMF. The impact of these proposed improvements on groundwater and surface water
quality should be minimal, provided the improvement design and operation incorporates the
storm water and leachate management system controls currently in place at the site.

36



Geology, Hydrology and Water Quality Report
PVT Integrated Solid Waste Management Facility May 2015

The expanded recycling operation, which will include equipment, such as pellitizers and silos,
to process and/or store reclaimed combustible material for feedstock, should have minimal
impact on surface water quality and very minimal, if any, impact on groundwater quality.
Storing feedstock in silos, or any other type of covered storage, would reduce potential
impacts to surface water quality. Depending on the type of equipment and materials which
may come in contact with rain and/or rainfall runoff, additional monitoring parameters may
need to be added to the storm water sampling requirements for Basin F (discharge point D-6),
where storm water runoff from the recycling and materials recovery area enters Ulehawa
Stream.

The proposed grading at the mauka section of the site, which will provide additional landfill
capacity and ensure that the reclamation of materials from Phase | of the landfill can be
completed, should have a net positive impact on groundwater quality. While increasing the
capacity of the landfill would result in more material being disposed of, the footprint of the
landfill would not change; in other words, the area where groundwater could be impacted
would remain the same. The positive impact to groundwater results from removing debris
from the earth-lined Phase | area of the landfill, so this debris can no longer impact
groundwater at the site. Much of this debris can be processed into feedstock or recycled (such
as metals), leaving more inert material in the earth-lined Phase | area of the landfill, which will
positively impact groundwater. In addition, removing debris from Phase | of the landfill, which
has low compaction densities and a substantial amount of void spaces, and replacing it with
more inert, well-compacted material will help alleviate subsurface fires, and in turn, will
improve groundwater quality since gases released in subsurface fires can migrate to
groundwater.

The proposed grading at the mauka section of the site should have minimal impact on surface
water quality provided that grading is designed similar to PVT ISWMF's existing storm water
management system, which effectively carries runoff from the design storm without flooding or
excessive erosion from the site, and retains a significant volume of water to minimize off-site
runoff impacts and allow sediment in the runoff to be intercepted and removed before
discharge from the site (A-Mehr, 2011).

The proposed renewable energy improvements, such as a small gasification unit that uses
processed feedstock and/or photovoltaic panels over closed portions of the landfill, should
have minimal impact on surface water quality and very minimal, if any, impact on groundwater
quality. Potential surface water quality impacts can be mitigated by incorporating the design
of the renewable energy improvements into ISWMF's existing storm water management
system.
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PVT Landfill
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Intra-Well Control Charts
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Intra-Well Control Charts
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PVT Landfill

Analysis prepared for PVT
Intra-Well Control Charts
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PVT Landfill

Intra-Well Control Charts
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Analysis prepared for PVT
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Intra-Well Control Charts

Analysis prepared for PVT
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Intra-Well Control Charts

Analysis prepared for PVT
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Analysis prepared for PVT

Detect | TOC Detect | TOC
for sample point MW-1 for sample point MW-1A
ND [ Normal Control Limit ND [ Normal Control Limit
CUSUM [ J 200. 1 CUSUM [ ) 500. -
Outlier O 180.4 \-\ Outlier O 4509
160. 4 |\ 400. 1
Man. outlier @ 140. 4 [\ Man. outlier @ 350. 1
. m 120.4 |\ . m 300. 1
Verif V4 [\ Verifs v
Y g 100\ . Y g 250
MCL £ 80.4  \ | MCL ﬁ 200. |
\ \ l
60.1| ) 150.1 4
Backgnd 40.7‘\ !‘l 2 Backgnd 1004 “ .
Samples B 20,4 Samples M 50. 1 Y
b 0‘1 T \m/\/i\ﬁfw*/ T WT‘ T 7777\77777%77\”%%’@ b 0. ——‘ITB — /h\‘ i /-\7.7.[‘7‘\‘\. T T T T T
CUSUM 92 94 96 98 00 02 04 06 08 10 CUSUM 96 98 00 02 06 08 10
Limit Year . Limit Year .
Median ND & Median ND &
Graph 49 Graph 50
Detect | TOC Detect | TOC
for sample point MW-2 for sample point MW-3
ND O Normal Control Limit ND O Normal Control Limit
CUSUM ([ J 1000. - CUSUM [ ) 200.
Outlier O 900. 7 Outlier O 180.7
800. 160.
Man. outlier P 700. Man. outlier P 140. 1
. m 600. . m 120.
Ver V4 Ver v
ify g 5004\ ity g 100 T
MCL [ a0 MCL [ s . |
60. ’\ [l
Backgnd Backgnd 401 L \ -‘ Il
Samples ll-—H Samples l—H 20. ! LJ,\ / LooggaEs
— T 0. 777\77\75/\“ T F.E\l T 77””{?
CUSUM 06 08 10 CUSUM 92 94 96 98 00 02 04 06 08 10
Limit Year . Limit Year .
Median ND & Median ND &
Graph 51

Prepared by: Element Environmental, LLC

Graph 52
13



PVT Landfill

Intra-Well Control Charts

Total dissolved solids

Analysis prepared for PVT
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PVT Landfill Analysis prepared for PVT
Intra-Well Control Charts
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Intra-Well Control Charts
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PVT Landfill Analysis prepared for PVT
Intra-Well Control Charts
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Intra-Well Control Charts

Analysis prepared for PVT
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Attachment 3
Stiff Diagrams and Trilinear Plots
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EXECUTIVE SUMMARY

Environmental Risk Analysis (ERA) has evaluated the potential for human health impacts associated
with the new Materials Recovery Facility (MRF) for recycling at PVT Integrated Solid Waste
Management Facility (ISWMF) Reclamation and Recycling System program. The PVT MRF
replaced a smaller system to increase the quantity of debris that may be recycled at PVT. Up to
900 tons per day of construction and demolition (C&D) debris can be processed for use as feedstock
for renewable energy, including gasification. The human health risk assessment (HHRA) described
herein was designed to conservatively address concerns regarding potential dust generation and
migration to surrounding residential communities. The following operations occur as part of the

MREF operations which generate dust:

e Airborne dust impacts during delivery and stockpiling of debris/material
e Airborne dust impacts during the separation of metal recyclables
e Airborne dust impacts during the sorting of debris by size

e Airborne dust impacts during processing, crushing and shredding of feedstocks

Potential human health risk was assessed from the collection of dust samples in the immediate
vicinity of the new MRF during full-scale operation. Air samples were collected upwind of the
MREF operations, directly within the worker area of the MRF, and at two (2) locations downwind of
the MRF operations.

Potential health risks via the inhalation pathway were estimated for adults and children who are
assumed to live approximately ¥4 mile downwind from dust generating activities. Barium and lead
were detected in one dust sample collected in the immediate vicinity of the MRF. Chemical
concentrations were modeled to residential locations using the SCREEN3 air dispersion model.
Potential estimated lifetime cancer risks and noncancer hazards were compared to the U.S.
Environmental Protection Agency (EPA) and State of Hawaii, Department of Health (HDOH)
regulatory levels of concern for residential areas of one excess cancer in 1,000,000 people and total
Hazard Index of 1. In addition, this study also evaluated whether it is safe for PVT ISWMF workers
to work in and around the MRF. Dust concentrations and metals concentrations in dust during
recycling operations were compared to Occupational Safety and Health Administration (OSHA)
Permissible Exposure Limits (PELs) (OSHA, 2006) and EPA Regional Screening Levels (RSLs) for
industrial site use (EPA, 2015a). OSHA PELs are time-weighted concentrations of dust or chemicals
that should not be exceeded over an 8 hour period (OSHA, 2006).
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WORKER RESULTS

To ensure worker safety, active air sampling for total metals and total dust was performed and
compared to OSHA PELs and EPA RSLs for industrial air. Detected air concentrations of barium
and lead were below both the OSHA PELs and the RSLs for industrial air. Respirable dust was
detected in one downwind sample in the immediate vicinity of the MRF at 0.09 milligrams per cubic
meter (mg/m’). The OSHA PEL for respirable dust is 5 mg/m’ (OSHA, 2006). Respirable dust
concentrations from the MRF operations were below the OSHA PEL for worker safety. As no
chemical constituents were detected above the OSHA PEL or the RSLs for industrial air, hazards

were identified as low and the worker scenario was eliminated from further evaluation in the HHRA.

RESIDENT RESULTS

The residential scenario assumed fugitive dust is generated during delivery and stockpiling of
debris/material; during separation of recyclables from the waste stream; during sorting waste by size;
and during processing, crushing and shredding of feedstock. The residential scenario assumed
migration of fugitive dust (24 hours per day, 7 days a week) to residential areas located
approximately 2 mile away from dust generating activities. In reality, the majority of recycling
activities (e.g., processing of material) will only occur during working hours. The nearest residences
are located approximately % mile from the MRF, however the majority of residential receptors
would be located at a greater distance from the MRF.

Noncancer hazard quotient from barium inhalation was 0.002 which is well below the regulatory
level of concern of 1. Barium is not considered carcinogenic, therefore excess lifetime cancer risk
was not evaluated. Lead hazards are presented in this HHRA as blood-lead (PbB) concentrations.
The HHRA compared calculated PbB concentrations to both the EPA regulatory risk value of 10
micrograms per deciliter (ug/dL) and the regulatory risk value promulgated by HDOH of 5 pg/dL.
The maximum calculated PbB was 1.8 pug/dL for children aged 1-2, substantially lower than the EPA
and HDOH regulatory levels of concern.

Arsenic and chromium may be present at low levels in the waste stream from Chromated Copper
Arsenate (CCA) treated wood. Arsenic and chromium were evaluated separately from chemicals of
potential concern (COPCs) detected in the air monitoring samples. Arsenic and chromium were not
detected in a single air sample collected, however their analytical limits of detection were not low
enough to adequately be protective of human health in a residential scenario. In order to estimate the
concentration of arsenic and chromium transported by fugitive dust to resident locations, the
chemical concentrations in bulk materials from a demonstration study performed by ERA in 2010
was utilized to estimate the concentration of COPCs in the fugitive dust. In this study, arsenic and

chromium were “spiked” into the bulk material samples. Arsenic and chromium concentrations in air
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were estimated by modeling bulk material (source) concentrations to receptor locations as a

percentage of the respirable dust concentration.

Human Health Risks from modeled source concentrations were well below all applicable regulatory
levels of concern. Residential scenarios resulted in a noncancer hazard index of 0.003, well below
the regulatory level of concern of 1. The total residential excess lifetime cancer risk (including 6
years as a child, and 20 years as an adult) was determined to be 1E-07 or a 1 in 10,000,000
probability that a resident will develop cancer in his or her lifetime, over and above the background
cancer rate. This is well below the point-of-departure regulatory level of concern for residential
receptors of 1E-06 or 1 in 1,000,000.

The recycling program does not pose a significant threat to human health. The chemical driver
responsible for the majority of cancer risk and noncancer hazard was arsenic assumed present in the
bulk material (i.e., the HHRA assumed that arsenic was present in bulk material by “spiking” it with
a conservative quantity of CCA treated lumber). Concentrations of CCA treated wood are
anticipated to be much lower based on waste acceptance records provided by PVT. Real-life data

corroborates this, as arsenic was not detected in any of the air samples collected in this study.

ERA has estimated health impacts to nearby residents from potential air sources originating from the
recycling program and determined it is safe. PVT Landfill workers who are involved in the program
and work on or around the MRF were also evaluated by comparison of detected air concentrations to
applicable industrial worker thresholds (OSHA PELs, EPA RSLs). Air concentrations did not
exceeded any industrial worker thresholds, therefore risk and hazards to PVT Landfill workers is
also low. The MRF operation does not pose a potentially significant threat to human health or the

environment.
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1.0 INTRODUCTION

PVT Land Company has retained Environmental Risk Analysis LLC (ERA) to evaluate potential
human health risks associated with new Materials Recovery Facility (MRF) operations for the
recycling of construction and demolition (C&D) materials. The human health risk assessment
(HHRA) was prepared to address potential concerns about the safety of the proposed recycling
operations, including the use of the new MRF at the PVT Integrated Solid Waste Management
Facility (ISWMF) (Figure 1). The MRF will generate dust which could impact surrounding
residential neighborhoods. The plant is part of a larger recycling initiative that significantly reduces
the volume of material going to landfill, provides the State with an additional renewable source of
fuel gas and aligns PVT operations with the State’s Clean Energy Initiative and Integrated Solid
Waste Management Plan. The PVT recycling system replaced a smaller system to increase the
quantity of debris that may be recycled at PVT. Up to 900 tons per day of C&D debris can be
processed for use as feedstock for renewable energy, including gasification. Gasification is a process
in which the feedstock from C&D debris may be burned to produce clean synthetic natural gas or
liquid natural gas for use a fuel to produce electricity. The following operations occur as part of the

MREF operations which generate dust:

e Airborne dust impacts during delivery and stockpiling of debris/material
e Airborne dust impacts during the separation of metal recyclables
e Airborne dust impacts during the sorting debris by size

e Airborne dust impacts during processing, crushing and shredding of feedstocks
The study described herein was designed to conservatively address these concerns.
1.1 Site and Sampling Area Location
The PVT ISWMF Site is located at on Lualualei Naval Road on the western side of the island of
O’ahu, in Nanakuli, Hawai’i (Figure 1). The PVT ISWMF Site consists of an irregularly shaped

15.44-acre parcel of land (Latitude/Longitude: 21° 23* 50°° N/158° 09° 00°°W). The Site is bounded
by residential areas at its southern and western borders.
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1.2 General Study Approach

The PVT ISWMF Reclamation and Recycling System program is an expansion to the current
recycling program at PVT. PVT has implemented a new MRF operation that processes
approximately 900 tons per day of debris. The material is processed by separating combustibles from
metal recyclables and course shreds. The PVT Reclamation and Recycling System is the latest
addition to the PVT ISWMF. Each day, trucks offload about 1,775 tons of construction debris at
PVT. PVT is able to recycle up to 80 percent of the debris that enters the facility, with roughly 40
percent of that being available for use as feedstock. Of the approximately 1,775 tons of C&D debris
which enters PVT, approximately 42 tons are metals for recycling. Concrete, rock and dirt account
for 840 tons which can be recycled for use on roads at the facility. An additional 900 tons of C&D
debris may be processed for use as feedstock for renewable energy, including gasification. The

process of sorting C&D materials for recycling is as follows:

e Excavators load debris into the feed conveyor, pulling out pieces of metal, concrete and
wood that are too large to pass through the system.

e A vibrating screen allows debris less than six inches in size to fall through onto an “unders”
conveyor belt. Debris over six inches in size continues to the “overs” conveyor. Roughly 60
percent of debris is in the “overs” category.

o At the top of the “unders” conveyor, a magnetic separator pulls anything magnetic (hinges,
nails, bolts, and other metal pieces) from the conveyor and drops it into a metals bin.

e A secondary taper slot separates dirt, rocks, broken glass and other pieces of debris that are
less than one inch in size. These will be stockpiled and taken to the landfill.

e Strong blasts of air lift lighter pieces of debris and allow heavy pieces to fall through to a
conveyor that carries them to a waiting bin. Debris continues on to the “unders” sorting line.

e On the “unders” sorting line, workers clean and separate, pulling pieces of rock, metal, and
other materials from the debris stream.

e Ferrous metal, aluminum, copper, and wire are all pulled and dropped into assigned bins.
The goal is to allow only debris suitable as feedstock to continue on to the grinder.

e Feedstock debris drops onto the grinder feed conveyor. Before it reaches the grinder, it will
pass beneath yet another magnetic separator that will pull any remaining magnetic items.

e On the “overs” sorting line, a team of ten workers sorts debris six inches in size and over,
pulling metals and other materials from the debris stream. These are dropped into bins below
the sorting line for further recycling.

e Debris suitable for feedstock is ground and shredded into pieces of uniform size and

stockpiled for pickup.
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In this risk assessment, health risks from chemicals in fugitive dust from the new MRF operations
were evaluated to determine if unacceptable levels are generated that migrate and impact human
health of surrounding residents. Evaluation of potential health risks due to MRF operations requires
1) an estimation of dust generation from these activities, 2) modeling of dust to receptor locations, 3)
estimation of metals concentrations at receptor locations, and 4) estimation of cancer risks and

noncancer hazards. Each of these steps is discussed in the sections below.

The technical approach of this study and the HHRA was performed in accordance with standards,
principles and guidance documents including but not limited to:

e Sampling and Analysis Plan Guidance and Template (EPA, 2000).

e ASTM Standard D6051-96 (revised in 2001), Standard Guide for Composite Sampling and
Field Subsampling for Environmental Waste Management Activities (ASTM 2001).

e Guidance for Obtaining Representative Laboratory Analytical Subsamples from Particulate
Laboratory Samples EPA/600/R-03/027, November, 2003.

e Risk Assessment Guidance for Superfund (RAGS): Human Health Evaluation Manual, Part
A (U.S. Environmental Protection Agency [EPA] 1989)

o EPA guidance documents (EPA 1991a, 1991b, 1992, 1994a, 1995b, 1996, 1997, 2002, and
2011)

e EPA Regional Screening Level (RSL) Tables. Revised January 2015 (EPA 2015a)
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2.0 ESTIMATION OF DUST GENERATION

Estimation of dust from the expanded MRF was accomplished by field measuring dust from
currently ongoing operations in fotal (i.e., measuring dust generated from all current activities:

stockpiling of bulk material, separation of recyclables, sorting the materials by size, and shredding).

2.1 Dust Associated with Current Operations

PVT currently stockpiles feedstock material, separates combustible material from metal recyclables,
sorts materials by size, and coarse shreds materials for recycling. ERA collected air samples from
the immediate vicinity of the MRM during current processing activities and analyzed samples for
total Resource Conservation and Recovery Act (RCRA) 8 metals (arsenic, barium, cadmium,
chromium, lead, mercury, selenium and silver), total dust and respirable dust (PM10). Sampling

methodology and results for each analysis is described below.

Air Monitoring for Total RCRA 8 Metals, Respirable Dust, and Total Dust

Air sampling was conducted over the course of three (3) days. Each day, active air sampling for

RCRA 8 metals, total dust, and respirable dust employed four (4) air pumps for each sampling
location. A set of pumps were situated at four (4) locations in and around the immediate vicinity of
the MRF. Locations included:

e upwind of processing activities,

e within the worker area of the MRF, and

e two (2) locations approximately 50 yards downwind of processing activities.

Low-flow pumps were set at an air collection rate appropriate for the chemicals of concern:
e Arsenic, Barium, Cadmium, Chromium, Lead, Selenium, Total Dust — 2.0L/min
e Mercury — 0.25L/min
e Silver — 2.0L/min
e Respirable Dust — 2.5L/min

Low-flow pumps were set up and collected air samples during all dust generating activities.
Photographs of the air sampling even are presented in Appendix A. Analytical laboratory results are
provided in Appendix B and are summarized in Table 2-1. Only barium and lead were detected
above laboratory reporting limits in a single downwind sample of the twelve (12) samples collected.
Barium and lead air concentrations were compared to the Occupational Safety and Health
Administration (OSHA) Permissible Exposure Limits (PELs) (OSHA, 2006), the National Ambient
Air Quality Standards (NAAQS), and to establish a baseline risk estimate, were also compared to the
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EPA Regional Screening Levels (RSLs) for air in residential and industrial scenarios (EPA, 2015a).
Detected air concentrations of barium and lead were below both the OSHA PELs and the RSLs for
industrial air. Lead dust concentrations detected exceeded the RSL for residential air and the
NAAQS. As this dust sample was collected in the immediate vicinity of the MRF, the residential
RSL and the NAAQS are not applicable.

Respirable dust was detected in the downwind samples at 0.09 mg/m’. The OSHA PEL for
respirable dust is 5 mg/m’ (OSHA, 2006). Respirable dust concentrations from the MRF operations
were below the OSHA PEL for worker safety and the NAAQS.

As no chemical constituents were detected above the OSHA PEL or the RSLs for industrial air, no

hazards were identified for workers at PVT ISWMF and the worker scenario was not further
evaluated in the HHRA.
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TABLE 2-1

OCCURRENCE, RISK-BASED SCREENING AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

DUST SAMPLES, RECYCLING OPERATIONS
PVT LANDFILL, NANAKULI, HAWAII

National Exceeds Exceeds Exceeds
Exposure Chemical Maximum Units Location Detection Maximum OSHA Exceeds Ambient National EPA EPA EPA EPA
Point Concentration of Frequency Limit PEL OSHA Air Quality Ambient RSL Residential RSL Industrial
Detected Max of PEL Standards Air Quality Residental RSL Industrial RSL
(Qualifier) Detect (%) | Quantitation (YIN) Standards (Y/N) Air (YIN) Air (YIN)
Dust Arsenic - mg/m® - 0 / 12]0.0%| 0.00029 0.01 - N 0.00000065 0.0000029
from Barium 0.00049 mg/m®| 212-DW1 |1 / 12]|8.3%| 0.00014 0.5 N - N 0.00052 N 0.0022 N
Recycling Cadmium - mg/m® - 0 / 12]0.0%| 0.000029 0.005 N - N 0.0000016 N 0.0000068 N
Operations  |Chromium - mg/m? - 0 / 12]0.0% 0.014 0.005 N - N 0.000000012 N 0.00000015 N
Lead 0.00027 mg/m®| 212-DW1 |1 / 12]|8.3%| 0.00014 0.05 N 0.00015 Y 0.00015 Y - N
Selenium - mg/m® - 0 / 12]0.0% 0.0043 0.2 N - N 0.021 N 0.088 N
Mercury - mg/m® - 0 / 12]0.0%| 0.00062 0.1 N - N 0.00031 N 0.0013 N
Silver - mg/m® - 0 / 12]0.0%| 0.00058 0.01 N - N - N - N
Respirable Dust (PM10) 0.09 mg/m®| 212-DW1 |1 / 12| 8.3% 0.077 5 N 0.15 N - N - N
Total Dust - mg/m* - 0/ 12|00%| o038 15 N - N - N - N
Notes:

Screening of dust concentrations at the emission source was conducted to provide provide a baseline potential risk range. All detected chemicals were carried forward for dust migration modeling to the nearest residential receptor

OSHA PEL - General Industry based on an 8-hour time weighted average

Arsenic PEL and RSL based on inorganic arsenic.
Chromium PEL and RSL based on chromium VI
Mercury PEL based on particulate mercury

PM10 PEL based on the respirable fraction of dust

The NAAQS for lead is based on a 3 month average. The NAAQS for lead are not directly applicable to the detected concentrations of lead as samples were collected only during dust generating activities at the emission source

EPA = Environmental Protection Agency

mg/m3 = milligrams per cubic meter

NAAQS = National Ambient Air Quality Standards

OSHA = Occupational Safety and Health Administration

PEL = Permissible Exposure Limit

RSL = Regional Screening Levels

|,1g/m3 = micrograms per cubic meter
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3.0 AIR DISPERSION MODELING OF DUST TO RESIDENT LOCATIONS

Air emission data were evaluated using SCREEN3. Barium, lead and respirable dust were modeled
to the nearest residential community which was assumed to be located approximately 1/4 mile from
the MRF operations. No evaluation for deposited particulates was performed but is anticipated to not

be significant based on the low level of contaminants at the MRF source.

The maximum chemical concentration from the one sample with detections above laboratory
reporting limits was used as the Reasonable Maximum Exposure (RME) point concentration in the
air dispersion model, SCREEN3. SCREEN3 is a single source Gaussian plume model which
provides maximum ground-level concentrations for point, area, flare, and volume sources, as well as
concentrations in the cavity zone, and concentrations due to inversion break-up and shoreline
fumigation. SCREEN3 1is a screening version of the ISC3 model. The SCREEN3 air dispersion
model (Version 13043) (EPA, 2005a, 2013) was used to predict off-site ambient concentrations

based on the calculated emission rates for the MRF operations.

3.1 Dust Emission Rate Calculations

Emission rates were calculated for MRF operations to estimate the amount of dust generated at the
point of production. These emission rates were then be used in the SCREEN3 air dispersion model
to estimate the amount of dust at a residential community assumed to be % mile downwind.

Emission rates were calculated as described in the following sections.

Emission Rate from MRF Operations

Estimation of emission rates of barium, lead, and respirable dust from the MRF operations was
accomplished by field measuring concentrations from currently ongoing operations in total (i.e.,
measuring dust generated from all current activities: stockpiling of bulk material, separation of
recyclables, sorting and coarse shredding). The emission rate (Q) during these activities was
determined using the Box Model described by Stern (Stern, 1984). The maximum detected concentration
from a single sample with detections above laboratory reporting limits was conservatively chosen as the

concentration to estimate emission rates from the MRF operations.

The Box Model is presented as below:

E, =LxQ/(hxu,.,)) x 10°
or Q:(Eloxhxumean)/(l-xloﬁ)
where:

Q: emission rate (g/s-m’)
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Eio: air concentration (pg/m’)

h: mixing height

Unean: ~ mean wind speed (m/s), and
L: landfill length.

The air concentration (E;o) was derived from the maximum detected site-specific data obtained from
a single sample during the air monitoring sampling. This assumption is a conservative estimate of
the dust generated by MRF operations as the maximum detected concentrations were detected

entirely downwind of the activities and within the immediate vicinity of the MRF.

Two emission rates were calculated based on the mean wind speeds during the wet (November
through March), and dry (April through October) seasons. Wind speed data was site-specific based
on the past year of meteorological data provided by the PVT weather station. Wind speed data
collected every 15 minutes from the past year (January 1, 2014 through April 1, 2015) was averaged
across each season. The average wind speed from November through March was 2.68 meters per

second (m/s). The average wind speed from April through October was 2.26 m/s.

The emission rate for barium, lead and respirable dust are presented in Table 3-1. Calculations are

presented in Appendix C. Calculations were based on the following equation and variables:

6
Q = (Elo xh ><umean)/(L x 10 )
Parameters Value Reference
Q: emission rate (g/s-m”) calculated

. . 3 maximum detected concentration from air
E10: air concentrations (pg/m’) .
sampling

h: mixing height 10
the MRF

site-specific based on the approximate size of

ind d (ms) 2.68 wet season (November — March) average
Upean: Mean wind spee s .
P 2.26 dry season (April — October) average

L: landfill length 50
the MRF

site-specific based on the approximate size of

3.2 Fugitive Dust Concentration
The SCREENS3 air dispersion model (Version 13043) (EPA, 2005a, 2013) was used to predict off-

site ambient dust concentrations for various scenarios based on the calculated emission rates for the

MRF operations as described in the previous section. SCREEN3 determines 1-hour maximum
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chemical concentrations under worst-case wind conditions. It assumes that fugitive dust blows in the
direction of the receptor continuously, 100% of the time. The model does not allow for an
adjustment to be made to the percentage of time wind blows in the direction of the residents over a
longer averaging time. To account for this, EPA states that annual average PM10 concentrations
should be calculated by multiplying the 1-hour maximum concentration by a factor of 0.08 (EPA,
1992). However, this assessment utilized a Hawaii-specific value of 0.2 (Personal Communication
with HDOH HEER Office). 0.2 is a factor which considers Hawaii-specific wind and meteorological
conditions and is 2.5 times more health protective than the EPA factor.

The source area for MRF operations (stockpiling of bulk material, separation of recyclables, sorting
material by size and coarse shredding of bulk material) were modeled as ground-level sources of 50

x 20 square meters. The area is the approximate area of the MRF operation activities.

SCREEN3 Areas Source calculations were based on the following assumptions:

Parameter Value
Source type area
Source release height 0.1m
Length of larger side for area 50 m
Length of smaller side of area 20m
Receptor height above ground 1.8m
Urban or Rural Area Rural
Meteorology
Stability class 1 — Unstable/Turbulent

) ) Wet - 2.68 m/s

Anemometer height wind speed Dry — 2.26 m/s

As noted above, air dispersion modeling was conducted for both dust generated during the wet and dry

seasons. Source area dimensions were based on the approximate size of the MRF processing area.

The SCREEN3 air dispersion model calculations are presented in Appendix C. Table 3-1 lists the
measured air concentration measured at the site, the calculated emission rate, and SCREEN3

results at 1/4 mile after the 0.2 adjustment factor is applied.

The respirable dust concentration at the location 1/4 mile from the MRF estimated by the
SCREEN3 model was 0.1711 pg/m’. Although not directly comparable, this estimated annual
average is significantly lower than the NAAQS PMI10 24 hr average limit of 150 pg/m’. The
estimated lead and barium air concentrations at the location 1/4 mile from the MRF were also
less than the EPA RSLs for residential air. The SCREEN3 model predicted the same air
concentrations for respirable dust, barium, and lead during both the wet and dry seasons. As no
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distinguishable seasonable variability was predicted, no further evaluation of the wet and dry
seasons was conducted. The estimated chemical concentrations were evaluated as an annual

average for receptor exposure.
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TABLE 3-1

EXPOSURE POINT CONCENTRATIONS (EPCs)

DUST SAMPLES, RECYCLING OPERATIONS
PVT LANDFILL, NANAKULI, HAWAII

Limit Dust at Emission Source Calculated Modeled 1-hour Maximum Dust Modeled Average Dust
Exposure Chemical of Maximum of Exposure Point Concentration Emission Rate Exposure Point Concentration Hawaii-Specific Exposure Point Concentration
Point Potential Concentration | Quantitation at Receptor Location 1-hour maximum at Receptor Location
Concern (mg/m?) (mg/m?) Value Wet Season | Dry Season || Wet Season Dry Season ||Adjustment Factor||  wet Season Dry Season
(mg/m®) Statistic (g/s-m?) (gls-m?) (Hg/m’) (Hg/m’) (Hg/m?) (Hg/m’)
Dust from Barium 0.00049 0.00014 0.00049 Max 0.00000026 | 0.00000022 0.0047 0.0047 0.2 0.00093 0.00093
Recycling Lead 0.00027 0.00014 0.00027 Max 0.00000014 | 0.00000012 0.0026 0.0026 0.2 0.00051 0.00051
.Operations Respirable Dust (PM10) 0.09 0.077 0.090 Max 0.000048 0.000041 0.86 0.86 0.2 0.1711 0.1711
Notes:

The dust concentration at emission source is based on the maximum detected concentration.

The emission rate (Q) was determined using the Box Model described by Stern (Stern, 1984) based on detected concentrations, landfill length, mixing height and average wind speed.

Modeled dust concentration at receptor location was modeling using EPA SCREEN3 (EPA, 1995, 2013b) to model dust concentrations at a distance from the emission source. The nearest residential receptor is located 1/4-mile

from the recycling operations.
SCREEN 3 is a single source Gaussian plume model which provides 1-hour maximum concentrations. It assumes that fugitive dust blows in the direction of the receptor continuously, 100% of the time. The model does not allow

for an adjustment to be made to the percentage of time wind blows in the direction of the residents over a longer averaging time. That annual average PM10 concentrationswere calculated by multiplying the 1-hour maximum

concentration by a factor of Hawaii-specific value of 0.2.

mg/m3 = milligrams per cubic meter

ug/m?® = micrograms per cubic meter
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4.0 ESTIMATION OF CANCER RISKS AND NON-CANCER HAZARDS

A human health risk assessment was conducted to quantify potential risks to adult and children
residents who might breathe site-related chemicals associated with current and future recycling
activities. Chemicals of Potential Concern (COPCs) included barium and lead detected in dust
samples collected. Residential receptors were evaluated assuming they would be exposed to recycling
derived dust via the inhalation pathway only.

As described in Section 3 above, barium, lead, and respirable dust concentrations were modeled to
specific receptor locations assumed 1/4 mile away from recycling operations using emission rates
estimated from air sampling. The air dispersion model, SCREEN3 conservatively estimates
maximum ground-level concentrations of respirable dust at specific set residential receptor points.
Potential health risks via the inhalation pathway are then estimated for adult and child residents who

reside approximately 1/4 mile from dust generating activities.

The purpose of a HHRA is to determine if a site poses acceptable risk and hazards based on current
or future land use and current (i.e., baseline) site conditions if no response actions or institutional
controls are applied at the site (EPA 1989). HHRAs also provide a basis for identifying
concentrations of chemicals that can remain on site and still be adequately protective of public
health. HHR As are site-specific, thus they may vary both in detail and the extent to which qualitative
and quantitative analyses are used, depending on the complexity and particular circumstances of the
site (EPA 1989).

This HHRA was divided into the following four steps:

e Hazard Identification
e Exposure assessment
e Toxicity assessment

e Risk characterization

The following subsections discuss each of the four steps.
4.1 Hazard Identification

The Hazard Identification is the process of identifying COPCs for evaluation in the HHRA and to
ensure that data are appropriate for use. This process includes various analytical steps that are
followed to select a usable data set for evaluating exposures at a site. The level of effort and need for
each step depends on the quantity of the data, the complexity of the site, and the analytical results.

The following subsections discuss the steps required in this process.
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In this step, compounds assumed to be of concern are selected for inclusion in the quantitative risk
assessment. These compounds are designated as COPCs. COPCs for this investigation include only
those detected in the active dust sampling: barium and lead. Arsenic, cadmium, chromium, mercury,
selenium and silver were not detected in any sample collected and eliminated from consideration in

the risk assessment process.

4.2 Toxicity Assessment

The toxicity assessment identifies toxicity values and effects to evaluate cancer risks and noncancer
hazards. EPA states that the purpose of the toxicity assessment is to “weigh available evidence
regarding the potential for particular contaminants to cause adverse effects in exposed individuals
and to provide, where possible, an estimate of the relationship between the extent of exposure to a
contaminant and the increased likelihood and/or severity of adverse effects” (EPA, 1989). In
essence, the toxicity assessment can also be described as a dose-response assessment. A dose-
response assessment is used to identify the types of adverse health effects a COPC may potentially
cause, as well as the relationship between the amount of COPCs to which receptors may be exposed
(i.e., dose) and the likelihood of an adverse health effect (i.e., response). EPA characterizes adverse
health effects as either cancer or noncancer and defines dose-response relationships for inhalation
routes of exposure. The results of the toxicity assessment, when combined with the results of the

exposure assessment, provide an estimate of potential risk.

The most current EPA-verified dose-response criteria were used in this assessment. Dose-response

information was obtained from the following sources, in order of priority:

e U.S. EPA’s RSL Tables (EPA, 2015a)
e U.S. EPA's Integrated Risk Information System (IRIS) (EPA, 2015b);

e Hawaii Department of Health; Evaluation of Environmental Hazards at Sites with
Contaminated Soil and Groundwater; EHE Guidance (HDOH, 2011)

Noncancer dose-response information for both oral and dermal routes of exposure were not used as
this assessment only characterizes inhalation risks to offsite receptors. To evaluate inhalation
exposure, U.S. EPA has derived reference concentrations (RfCs) for certain compounds. For use in
estimating noncancer hazards, these RfCs (in units of mg/m’) are compared to an Exposure
Concentration (EC) calculated based on the estimated Exposure Point Concentration. This
conversion allows the risk assessment to consider receptor-specific exposure duration described in

the exposure assessment.
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To evaluate cancer risks from inhalation exposures, cancer dose-response values are generally
provided as inhalation unit risk (IUR) values expressed in terms of (ug/m’)-1. Cancer risk is
estimated by multiplying this [UR value by the EC. Dose-Response information used in this

assessment is listed in Table 4-1.

TABLE 4-1: DOSE-RESPONSE INFORMATION

Inhalation Unit Risk )
Inhalation RfC
. Factor N
Constituent s (pg/m’)
(pg/m’y

METALS

Barium NA 5.00E-01 a,b
Lead NA NA

NA - Not Applicable
(a) RSL Table (2015a)
(b) Hawaii Department of Health EALs (2011)

The traditional risk assessment approach for evaluating effects from exposure to chemicals is based
on a comparison of chemical intakes to an RfC or an IUR. This approach is inappropriate for lead
because EPA has not identified a no-observable-adverse-effects level for lead (i.e., there is no RfC
for lead). Similarly, EPA has not established an IUR for lead to evaluate cancer risks. Blood-lead
(PbB) concentrations are accepted as the preferred measure of cumulative lead exposures. The
Centers for Disease Control and Prevention (CDC) has stated that children with PbB concentrations
greater than 10 micrograms per deciliter (ug/dL) may have adverse health impacts (CDC, 2005).
EPA recommends that exposure to lead in soil should not result in a PbB concentration greater than
10 pg/dL for more than 5 percent of the population (EPA, 1994b, 1994c, and 1998). In other words,
a typical child (or group of similarly exposed children) would have less than a 5 percent chance of
exceeding the PbB concentration of 10 pg/dL based on exposure to lead in soil. However, results of
recent studies indicated adverse health effects to children at PbB concentrations lower than 10
pg/dL. EPA is now targeting reductions in the number of children with PbB concentrations of 5
pg/dL or higher (EPA, 2015c¢). HDOH has followed suit and also recommends an action level for
direct exposure to lead in residential soil of 200 mg/kg to reflect the more stringent PbB
concentration of 5 pg/dL (HDOH, 2011). This HHRA compares calculated PbB concentrations to
both the more stringent PbB concentration of 5 ug/dL as well as the less conservative, 10 pg/dL for

child exposures to lead.

This HHRA used EPA’s Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in
Children (EPA, 2007, 2010) to assess residential lead risks. The EPA recommends the use of central
tendency or average exposure values as inputs to the IEUBK Model to estimate PbB concentrations

for receptors which have average or typical intake of environmental media, for comparison to the
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regulatory levels of concern. The IEUBK Model for Lead in Children estimates the PbB
concentration for a hypothetical child or population of children via a plausible distribution of PbB
concentrations centered on the geometric mean PbB concentration predicted by the available
information about children’s exposure to lead. From this distribution, the model calculates the
probability that children’s PbB concentrations will exceed the level of concern (5 pg/dL or 10
pg/dL). This assessment conservatively uses default model parameters for a residential scenario with
the following notations: (a) This assessment uses the HDOH defined soil background lead
concentration of 73 ug/g (HDOH, 2011) as the default soil concentration, (b) lead concentrations in
air was based on the detected lead in air concentration, and (c) indoor air lead concentration was

assumed to be equivalent (100 percent) to the outdoor air concentration.

The HHRA compares calculated PbB concentrations to both the EPA regulatory risk value of 10
pg/dL and the new regulatory risk value promulgated by HDOH of 5 pg/dL.

4.3 Exposure Assessment

In the Exposure Assessment, the magnitude and frequency of a receptors' potential exposure to
COPCs is quantified. Exposure factors including length and duration of exposure and potential
absorption adjustment factors are designated during this phase of work. Other receptor specific
factors such as ingestion, inhalation, and body weight are usually quantified in this section but not
required for this assessment. Based on the results of above-described tasks, the final phase of the
exposure assessment is the derivation of exposure point concentrations and the calculation of the
Inhalation Exposure Concentration. The results of the exposure assessment are described in the

following subsections.

4.3.1  Identification of Receptors

Potential human receptors for this investigation are adult and children residents who may breathe
fugitive dust containing COPCs. Adult and child residents were identified based on characteristics of
the site and surrounding area and the specific concerns of the neighboring community.

4.3.2 Identification of Potential Exposure Pathways

Potential exposure pathways are the mechanisms by which the receptors in the study area may be
exposed to compounds found in fugitive dust from MRF operations. According to U.S. EPA (1989),
four elements must be present in order for a potential human exposure pathway to be complete:

. a source and mechanism of compound release to the environment;
. an environmental transport medium;
. an exposure point, or point of potential contact with the potentially impacted

medium; and

4-4



Human Health Risk Assessment Section: 4
April 2015

° a receptor with a route of exposure at the point of contact.

The exposure pathways examined in this risk assessment include the inhalation of fugitive dust

generated from MRF operations.

4.3.3 Identification of Exposure Scenarios
Exposure scenarios describe the frequency and magnitude of exposure to chemicals as they relate to
specific receptors and exposure pathways. The exposure scenarios evaluated in this risk assessment

include the following:

e Resident Adults presumed to be exposed to contaminants via fugitive dust
generation. Residential adults are assumed to be exposed to fugitive dust from
recycling operations 24 hours per day, 350 days per year, over a 20 year period
(EPA, 2014);

e Resident Children presumed to be exposed to contaminants via fugitive dust
generation. Residential children are assumed to be exposed to fugitive dust from
recycling operations 24 hours per day, 350 days per year, over a 6 year period (EPA,
2014);

The two residential scenarios are summed to create a total 26 year residential scenario including 6
years as a child and 20 years as an adult (EPA, 2014).

4.3.4 Exposure Concentration Calculations

This section describes the equations and assumptions used to evaluate the concentration of
contaminants to which a receptor may be exposed. The equation used to calculate the EC adjusts the
EPC by receptor specific exposure time factors and averaging over the period of time for which the
receptor is assumed to be exposed. The EC for each compound is compared to the noncancer
reference concentration for that compound in order to estimate the potential noncancer hazard index

(HI) due to exposure to that compound via inhalation.

For compounds with potential carcinogenic effects, the EC is calculated by averaging the assumed
chemical concentration over the receptor's entire lifetime (assumed to be 70 years). The EC for each
compound is combined with the cancer IUR for that compound in order to estimate the potential

cancer risk due to exposure to that compound via inhalation.

The equations for estimating the EC (both lifetime and chronic) are presented in the following

subsections. The exposure parameters used in each potential exposure pathway are also discussed in
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the following subsections. Exposure parameters were sourced from the EPA Human Health
Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors (EPA,
2014) and the Exposure Factors Handbook (EPA, 2011).

Estimation of Potential Exposure via Inhalation
Calculations of potential risk resulting from the inhalation of the COPCs in air are presented in

Appendix D. The equation used to calculate the EC due to inhalation exposure is as follows:

Ao BxCxDxExF
G
where:
A= Exposure Concentration (mg/m’)
B= Concentration of COPC Particulates in Air (mg/m’)
C= Exposure Time (hr/day)
D= Exposure Frequency (days/year)
E= Exposure duration (years)
F= Inhalation Absorption Adjustment Factor (unitless)
G= Averaging Time (hours).

Concentration of COPCs in Air
Concentrations of COPCs in air at offsite locations for the residential scenarios were calculated in
the SCREEN3 analysis as detailed in Section 3. It was assumed that 100% of the COPC

concentrations were derived from onsite operations.

Exposure Time and Frequency

Assuming that dust is generated only during onsite operations, offsite residents would be exposed to
contaminants only for the duration of these operations. However, for this assessment it was assumed
that MRF operations are occurring 24 hrs/day for the entire exposure duration period. Accordingly,
offsite adult and children residents were also assumed to be continuously exposed to fugitive dust
generated from the site 24 hours/day, 350 days/year (EPA, 2014).

Exposure Duration
As previously described, the risk assessment assumes that potential offsite residential receptors are

exposed for a 26 year period. This 26 year duration is split between 6 years as a child and 20 years as
an adult (EPA, 2014).
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Absorption Adjustment Factors

Absorption Adjustment Factors were assumed to be 100% via the inhalation route of exposure for all

COPCs.

Averaging Time

The EC of COPCs used to calculate noncancer hazards must be averaged over the duration which the

receptor is assumed to be exposed (EPA, 1989). Therefore, the averaging time for noncancer EC is

equal to the exposure duration x 365 days/year x 24 hours/day.

The EC used to determine potential carcinogenic effects, however, must be averaged over the entire
lifetime (70 years), regardless of the length of time which the receptor is assumed to be exposed

(EPA, 1989). Therefore, the averaging time for carcinogenic EC is equal to the 70 years x 365

days/year x 24 hours/day.

TABLE 4-2: EXPOSURE ASSUMPTIONS

Receptor

Parameter (units)

Value
Adult Resident Exposure Duration (hr/d) 24
Exposure Frequency (d/y) 350
Exposure Period (y) 20
|Averaging Period - Lifetime (hr) 613,200
IAveraging Period - Chronic Noncancer (hr) 175,200
Fraction from Site (unitless) 1
Child Resident Exposure Duration (hr/d) 24
Exposure Frequency (d/y) 350
Exposure Period (y) 6
Averaging Period - Lifetime (hr) 613,200
Averaging Period - Noncancer (hr) 52,560
raction from Site (unitless) 1
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4.4 Risk Characterization

The Risk Characterization combines the results of the Exposure Assessment with the results of the
Toxicity Assessment to derive quantitative estimates of the potential for adverse health effects to
occur as a result of potential exposure to fugitive dust from MRF operations. The potential for both
noncancer and cancer effects are estimated for each receptor for each potential exposure pathway

identified in the Exposure Assessment.

The risk characterization is the step in the risk assessment process that combines the results of the
exposure assessment and the toxicity assessment for each compound of concern in order to estimate
the potential for cancer and noncancer human health effects from chronic exposure to that
compound. This section summarizes the results of the risk characterization for each receptor

evaluated in the risk assessment.

4.4.1 Noncancer Hazard Characterization

The potential for exposures to COPCs to result in adverse noncancer health effects is estimated for
each receptor by comparing the Exposure Concentration for each compound with the Reference
Concentration for that compound. The resulting ratio, which is unitless, is known as the Hazard
Quotient (HQ) for that compound. The HQ is calculated using the following formula:

A-B
C
where:
A= Hazard Quotient (unitless);
B= Exposure Concentration (ng/m’); and
C= Reference Concentration (pg/m’).

When the HQ for a given compound does not exceed 1, the RfC has not been exceeded, and no
adverse noncancer health effects are expected to occur as a result of exposure to that compound via
that route. The HQs for each compound are summed to yield the HI for that pathway. An HI is
calculated for each receptor for each pathway by which the receptor is assumed to be exposed. A
total HI for a chemical is then calculated for each receptor by summing the pathway-specific HIs. A
total HI for a chemical that does not exceed 1 for a given receptor indicates that no adverse
noncancer health effects are expected to occur as a result of that receptor's potential exposure to a
chemical in the environmental media. The Hls calculated for this assessment are presented in Table
4-3. All HIs were lower than the U.S. EPA and HDOH criterion goal of 1, and therefore all were
below the regulatory level of concern.
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TABLE 4-3: NONCANCER HAZARDS

IRECEPTOR HAZARD QUOTIENTS
MREF Operations

IAdult Resident, inhalation exposure 2.E-03

Child Resident, inhalation exposure 2.E-03

442 Cancer Risk Characterization

The purpose of cancer risk characterization is to estimate the likelihood, over and above the
background cancer rate, that a receptor will develop cancer in his or her lifetime as a result of
facility-related exposures to COPCs in various environmental media. This likelihood is a function of
the Exposure Concentration and the Inhalation Unit Risk (IUR) Factor for that compound. The
relationship between the Excess Lifetime Cancer Risk (ELCR) and the Exposure Concentration of a

compound may be expressed by the equation:

A=BxC
where:
A= Excess Lifetime Cancer Risk (unitless);
B= Inhalation Unit Risk ((ug/m®)"); and
C= Exposure Concentration (pg/m’).

The product of the IUR and the EC is unitless, and provides an estimate of the potential cancer risk
associated with a receptor's exposure to that compound via that pathway. ELCRs are calculated for
each potentially carcinogenic compound. Barium is not considered carcinogenic, no current IUR is

available and hence the total ELCR was not evaluated.

44.3 Lead Hazards

The lead hazards are presented in this HHRA as PbB concentrations. The HHRA compares
calculated PbB concentrations to both the EPA regulatory risk value of 10 pg/dL and the new
regulatory risk value promulgated by HDOH of 5 ug/dL. The PbB calculated for this assessment are
presented in Table 5-5. The maximum calculated PbB was 1.8 pg/dL for children aged 1-2. The lead
hazard to the offsite residential children receptors was substantially lower than the EPA regulatory
risk value of 10 pg/dL. and HDOH regulatory value of 5 pg/dL.
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TABLE 4-4: LEAD HAZARDS

PbB Concentrations

RECEPTOR Age Group (ng/dL)
MREF Operations
Child Resident, S-1 1.6
inhalation exposure 1-2 1.8
2-3 1.7
3-4 1.6
4-5 1.3
5-6 1.2
6-7 1.1
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5.0 ASSESSMENT OF ARSENIC AND CHROMIUM BY ESTIMATION OF
CHEMICAL CONCENTRATIONS IN BULK MATERIAL

Due to specific regulatory concerns regarding potential for arsenic and chromium to be present in the
waste stream from Chromated Copper Arsenate (CCA) treated wood, arsenic and chromium were
evaluated separately from those COPCs detected in the air monitoring samples. Arsenic and
chromium were not detected in a single air sample collected, however the limits of detection were
not low enough to adequately be protective of human health in a residential scenario. In order to
estimate the concentration of arsenic and chromium transported by fugitive dust to resident
locations, the chemical concentrations in bulk materials from a demonstration study performed by
ERA in 2010 was utilized to estimate the concentration of COPCs in the fugitive dust. Arsenic and
chromium concentrations in air were estimated by modeling bulk material (source) concentrations to

receptor locations as a percentage of the respirable dust concentration.

5.1 Estimation of chemical concentration in bulk material

In 2010, ERA collected three (3), five (5) — gallon buckets of bulk C&D material representative of
material accepted by the landfill. Representative material included but was not limited to, painted
and unpainted wood, untreated wood, CCA treated wood, drywall, insulation, and small amounts of
metal (e.g. nails), concrete, glass, plastics, etc. In an effort to ensure that the sample submitted to the
laboratory included representative quantities of CCA treated wood, known samples of CCA treated
wood were included in the samples and submitted to the laboratory. Multiple waste stream analyses
have been performed by third parties at PVT Landfill. Based on multiple waste stream alaysis
performed by third parties at PVT, this risk assessment assumes that CCA treated wood comprises
2.5% of the PVT ISWMF waste stream. In an effort to ensure that the representative fraction of CCA
treated wood was included in the bulk sample analyzed by the laboratory, PVT required the
laboratory to spike the bulk sample with known quantities of CCA treated wood. Samples were sent
to a certified laboratory for total RCRA 8 metals analyses as well as RCRA 8 and pentachlorophenol
toxicity characteristic leaching procedure (TCLP) and synthetic precipitation leaching procedure
(SPLP) analyses (ERA, 2010). The arsenic and chromium results are provided in Table 5-1.

5-1



Human Health Risk Assessment
April 2015

Section:

TABLE 5-1: ANALYTICAL RESULTS FROM BULK SAMPLING

Results (mg/kg)

Sample ID Arsenic Chromium
HTBO0121-01 233 299
HTBO0121-02 111 148
HTBO0121-03 122 161
Max 233 299

The maximum value detected was conservatively used to represent concentrations in bulk material.

Laboratory data reports are presented in Appendix B.

5.2

Estimation of COPC Concentrations in Dust at Offsite Locations

Estimation of Chemical Concentrations at Receptor Locations

This assessment utilized a similar approach used in a previous studies conducted by ERA (ERA,
2010) and by HDOH (AMEC, 2005) to assess human health risks from soil derived fugitive dust

from PVT ISWMEF. Respirable particulate data was used in conjunction with bulk material analytical

data to estimate COPC concentrations at specific receptor locations assumed to be 1/4 mile from the
MREF. Estimated dust concentrations as determined by the SCREEN3 were multiplied by the COPC

concentrations assumed present in the bulk material to estimate the concentration of COPCs in

fugitive dust. The site-specific respirable dust concentration from the current air sampling for the

MREF operations was used to estimate the EPC for arsenic and chromium. All dust generated was

assumed to be operation-derived. Table 4-2 summarizes the calculated EPCs for arsenic and

chromium at potentially affected residential communities approximately 1/4 mile away from dust

generating activities.

TABLE 5-2: FUGITIVE DUST COPC EXPOSURE POINT CONCENTRATIONS

Maximum Respirable Dust Chemical
Exposure Chemical of Concentration Concentration Exposure Point Concentration
Point Potential in Bulk Material at Receptor Location at Receptor Location
Concern (mg/kg) (mg/m’) (ug/m’)
Dust from Arsenic 233 0.0001711 3.99E-08
Recycling Chromium* 11.96 0.0001711 2.05E-09
Operations

* This assessment assumed that hexavalent chromium exists at 4% of the total chromium detected, which is the upper end value of

speciation studies which detected hexavalent chromium from disposed CCA treated wood samples in concentrations of approximately 0.7

to 4% of the total chromium.
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Respirable particulate data was used in conjunction with analytical data (of bulk material) to
estimate COPC concentrations at specific receptor locations (in this case 1/4 mile away from MRF
operations). Potential health risks via the inhalation pathway are then estimated for adult and child

residents who are assumed to reside approximately 1/4 mile from dust generating activities.

In the case of chromium, site-specific valence state of chromium in CCA treated wood was not
available. Based on historic speciation studies, the majority of hexavalent chromium present in CCA
treatment products is reduced to trivalent chromium during the fixation process (Dahlgren and
Hartford, 1972). The chemicals within CCA treatment products react with the wood fibers which
affixes the products to the wood. During this process hexavalent chromium is reduced to low toxicity
trivalent chromium (Ung, 2004). Speciation studies indicate that both new and weathered CCA
treated wood contain hexavalent chromium in concentrations of approximately 0.7 to 4% of the total
chromium. Shredding of CCA treated wood is not anticipated to alter the valence state of chromium.
To be conservative, this assessment assumed that hexavalent chromium exists at 4% of the total
chromium detected, which is the upper end value of detected hexavalent chromium from CCA
treated wood samples (Song, 2005).

The calculated arsenic and chromium concentrations in air available for exposure to residential
receptors were evaluated in the HHRA process as described in Section 4. The receptors, exposure
pathways, and evaluation of risk followed the same four step process as described in Section 4. To
evaluate inhalation exposure of arsenic and chromium, EPA has derived RfCs and IUR values to
estimate noncancer hazards and cancer risk respectively. Dose-Response information used in this

assessment is listed in Table 5-3.

TABLE 5-3: DOSE-RESPONSE INFORMATION — ARSENIC AND CHROMIUM

Inhalation Unit Risk Inhalation RfC
Factor (ng/m’)
Constituent (ng/m’)!
METALS
Arsenic 4.30E-03 a,b,c 1.50E-02 a,c
Chromium VI 8.40E-02 a,c 1.00E-01 ab, c

NA - Not Applicable

(a) RSL Table (2015a)

(b) U.S. EPA (2015b). IRIS

(c) Hawaii Department of Health EALs (2011)

5-3



Human Health Risk Assessment
April 2015

Section: 5

Cancer risk and noncancer hazards were calculated and presented in Appendix E. The HIs calculated
for this assessment are presented in Table 5-4. All HIs were lower than the U.S. EPA and HDOH

criterion goal of 1, and therefore all were below the regulatory level of concern.

TABLE 5-4: NONCANCER HAZARDS — ARSENIC AND CHROMIUM

RECEPTOR HAZARD QUOTIENTS
Arsenic Chromium Total
Adult Resident, inhalation exposure 3.E-03 2.E-05 3.E-03
Child Resident, inhalation exposure 3.E-03 2.E-05 3.E-03

The ELCRs calculated for this assessment are presented in Table 5-5. All risks to the offsite
residential receptors assumed to be 1/4 mile from the MRF were substantially lower than the EPA

and HDOH regulatory point of departure level of concern of 1 E-06.

TABLE 5-5: CANCER RISK — ARSENIC AND CHROMIUM

RECEPTOR Excess Lifetime Cancer Risk
Arsenic Chromium Total
IAdult Resident, inhalation exposure 6.E-08 6.E-08 1.E-07
Child Resident, inhalation exposure 1.E-08 1.E-08 3.E-08
Total Residential Scenario 7.E-08 7.E-08 1.E-07
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6.0 CONCLUSIONS

This risk assessment was performed to assess the human health impacts associated with the new
MREF for the PVT ISWMF Reclamation and Recycling System program. The following operations

occur as part of the MRF operations which generate dust:

e Airborne dust impacts during delivery and stockpiling of debris/material
e Airborne dust impacts during the separation of metal recyclables
e Airborne dust impacts during the sorting debris by size

e Airborne dust impacts during processing, crushing and shredding of feedstocks

Potential human health risk was assessed from the collection of dust samples in the immediate
vicinity of the new MRF during full-scale operations. Air samples were collected immediately
upwind of the MRF operations, directly within the worker area of the MRF, and at two (2) locations
immediately downwind of the MRF operations. To evaluate worker risks, dust and metal
concentrations were compared to OSHA PELs (OSHA, 2006) and EPA Industrial Air RSLs (EPA,
2015a). No detected metal or dust concentrations in air exceeded the OSHA PELs or EPA Industrial
RSLs, therefore landfill workers were determined to not be subject to risk or hazards above

regulatory levels of concern.

The HHRA also evaluated potential risks and hazards to offsite residential receptors. Barium and
lead were detected in a single dust sample collected in the immediate vicinity of the MRF. Chemical
concentrations were modeled to residential properties assumed to be located approximately 1/4 mile
away using the SCREEN3 air dispersion model. Potential estimated lifetime cancer risks and
noncancer hazards were compared to the EPA and HDOH regulatory levels of concern for
residential areas of one excess cancer in 1,000,000 people and total HI of 1. Noncancer hazard
quotient from barium inhalation was 0.002 and well below the regulatory level of concern of 1.
Barium is not considered carcinogenic, therefore excess lifetime cancer risk was not evaluated. Lead
hazards are presented in this HHRA as PbB concentrations. The HHRA compared calculated PbB
concentrations to both the EPA regulatory risk value of 10 ug/dL and the regulatory risk value
promulgated by HDOH of 5 pg/dL. The maximum calculated PbB was 1.8 ng/dL for children aged
1-2, substantially lower than the EPA and HDOH regulatory levels of concern.

Arsenic and chromium may be present at low levels in the waste stream from CCA treated wood.
Arsenic and chromium were evaluated separately from chemicals of potential concern (COPCs)
detected in the air monitoring samples. Arsenic and chromium were not detected in a single air

sample collected, however their analytical limits of detection were not low enough to adequately be
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protective of human health in a residential scenario. In order to estimate the concentration of arsenic
and chromium transported by fugitive dust to resident locations, the chemical concentrations in bulk
materials from a demonstration study performed by ERA in 2010 was utilized to estimate the
concentration of COPCs in the fugitive dust. Arsenic and chromium concentrations in air were then
estimated by modeling bulk material (source) concentrations to receptor locations as a percentage of

the respirable dust concentration.

Human Health Risks from modeled source concentrations were well below all applicable regulatory
levels of concern. Residential scenarios resulted in a noncancer hazard index of 0.003, well below
the regulatory level of concern of 1. The total residential excess lifetime cancer risk (including 6
years as a child, and 20 years as an adult) was determined to be 1E-07 or a 1 in 10,000,000
probability that a resident will develop cancer in his or her lifetime, over and above the background
cancer rate. This is well below the point-of-departure regulatory level of concern for residential
receptors of 1E-06 or 1 in 1,000,000.

The recycling program does not pose a significant threat to human health. The chemical driver
responsible for the majority of cancer risk and noncancer hazard was arsenic assumed present in the
bulk material (i.e., the HHRA assumed that arsenic was present in bulk material by “spiking” it with
a conservative quantity of CCA treated lumber). Concentrations of CCA treated wood are
anticipated to be much lower based on waste acceptance records provided by PVT. Real-life data

corroborates this, as arsenic was not detected in any of the air samples collected in this study.

ERA has estimated health impacts to nearby residents from potential air sources originating from the
recycling program and determined it is safe. Risk and hazards to PVT ISWMF workers who are
involved in the program and work on or around the MRF are also low. The MRF operation does not

pose a potentially significant threat to human health or the environment.
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7.0 UNCERTAINTY ANALYSIS

Within any of the four steps of the risk assessment process, assumptions must be made due to a lack
of absolute scientific knowledge. Some of the assumptions are supported by considerable scientific
evidence, while others have less support. Every assumption introduces some degree of uncertainty
into the risk assessment process. Conservative assumptions are made throughout the risk assessment
to ensure that the health of workers and local residents are protected. Therefore, when all of the
assumptions are combined, it is much more likely that actual risks, if any, are overestimated rather

than underestimated.

7.1 Hazard Identification

During the Hazard Identification step, compounds are selected for inclusion in the quantitative risk
assessment. Eight metals that may be present in C&D debris were selected as COPCs. This
assessment was not exhaustive and did not include all chemicals and compounds (e.g.,
pentachlorophenol, dioxins, etc.) that may be disposed of at the landfill and subsequently processed
for recycling.

Although arsenic and chromium were not detected in a single air sampling collected, this assessment
evaluated arsenic and chromium by using concentration data of presumed waste stream materials
where known samples of CCA treated wood was added (spiked) to waste stream samples analyzed
by the laboratory. Actual concentrations of CCA treated wood are anticipated to be significantly less
based on PVT waste acceptance records. This approach is health protective and increases the

conservativeness of the risk assessment.

7.2 Toxicity Assessment

Dose-response values are usually based on limited toxicological data. For this reason, a margin of
safety is built into estimates of both cancer risk and noncancer hazards, and actual risks are lower
than those estimated. The two major areas of uncertainty introduced in the dose-response assessment

are: (1) animal to human extrapolation; and (2) high to low dose extrapolation.

Human dose-response values are often extrapolated, or estimated, using the results of animal studies.
Extrapolation from animals to humans introduces a great deal of uncertainty in the risk assessment
because in most instances, it is not known how differently a human may react to the chemical
compared to the animal species used to test the compound. The procedures used to extrapolate from
animals to humans involve conservative assumptions and incorporate several uncertainty factors that
overestimate the adverse effects associated with a specific dose. As a result, overestimation of the

potential for adverse effects to humans is more likely than underestimation.
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Predicting potential health effects from the facility emissions requires the use of models to
extrapolate the observed health effects from the high doses used in laboratory studies to the
anticipated human health effects from low doses experienced in the environment. The models
contain conservative assumptions to account for the large degree of uncertainty associated with this
extrapolation (especially for potential carcinogens) and therefore, tend to be more likely to

overestimate than underestimate the risks.

Additional uncertainty could be introduced with regards to the toxicity of chromium in the bulk
material sampled. Valence state of chromium was not available and based upon historical
information regarding the valence proportion present in discarded CCA treated wood. Speciation
studies indicate that both new and weathered CCA treated wood contain hexavalent chromium in
concentrations of approximately 0.7 to 4% of the total chromium. To be conservative, this
assessment assumed that hexavalent chromium exists at 4% of the total chromium detected, which is

the upper end value of detected hexavalent chromium from CCA treated wood samples (Song 2005).

This risk assessment also took a very conservative approach regarding the bioaccessible fraction of
COPCs available to be absorbed by the body. Absorption factors estimate the amount a chemical that
is absorbed by the body through different routes of exposure. The HDOH and EPA have
recommended dermal and gastro-intestinal absorption fractions for different compounds. This
assessment uses a conservative value of 1, meaning that the entire concentration is assumed
available for absorption by the body. More realistic bioaccessible fractions for this pathway could be

derived and would most likely reduce the portrayed risk in this assessment.

7.3 Exposure Assessment

During the exposure assessment, exposure point concentrations are estimated, and exposure doses
are calculated. Exposure point concentrations are the estimated concentrations of compounds to
which humans may be exposed. Because ambient air chemical concentrations do not exist at the
remote receptor locations at levels which would most likely exceed analytical detection limits, and
direct measurement would be confounded by non-relevant sources, exposure point concentrations
were estimated using models containing numerous assumptions, such as the amount of compound
released from the site, the dispersion of the compound in air and its fate and transport in the
environment, and the location of people potentially exposed to released compounds. Once the
concentrations in air have been predicted, the calculation of human exposure and dose involves
making additional assumptions. The major sources of uncertainty associated with these assumptions

are discussed below.

7-2



Human Health Risk Assessment Section: 7
April 2015

7.3.1 Estimation of Particulate Emission Factors

Offsite concentrations of COPCs for this risk assessment were derived from ambient air-monitoring.
While only a single sample at a single location of ambient air monitoring resulted in detectable
barium, lead, and respirable dust concentrations, the maximum detected values from the single
sample were used in this assessment. This assumption is health-protective because in the majority of
cases it overestimates the amount of dust that could result from MRF operations occurring on site.
During this sampling event, dust concentrations were monitored downwind as close as reasonably
possible to dust generating activities. In efforts to be conservative, sampling was performed in worst
case scenario locations so as to not underestimate the amount of dust generated during processing
activities. This assessment also assumed that the sampling performed was representative of

conditions that exist onsite 24 hours a day, 7 days a week.

7.3.2  Estimation of Airborne Dust Concentrations Offsite

There is some uncertainty in the estimation of airborne dust concentrations, because the risk
assessment does not separately consider dust concentrations on days when winds are high. This
uncertainty is minimal, however, as described below. The current risk assessment utilizes an EPA
screening air dispersion model that assumes winds are blowing towards residential receptors 24
hours a day, 365 days a year at an average wind speed of 2.68 m/s for either a 1-year or 30-year
period. The EPA states that a 0.08 times multiplication factor should be used to convert the 1-hr
maximum average to an annual average. This was not done in this evaluation. Instead, an adjustment
factor of 0.2 was applied to estimate the annual average (personal communication with HDOH HEER
Office). Had a more realistic air dispersion model been used, the ambient dust concentrations at remote

receptor locations would have been lower.

This HHRA modeled airborne dust concentrations ¥ mile distance from dust generating activities. If
dust generating activities were moved closer to neighboring residences or in the future new residences
are built closer to dust generating activities, the concentration of airborne dust would likely be higher.
Likewise, Y4 mile was chosen as a conservative assumption for the nearest residential receptors.
Residents which live further than % mile from dust generating activities would likely be exposed to

lower ambient dust concentrations.

7.3.3  Estimation of Exposure Dose

Exposure point concentrations are estimated values of what is a Reasonable Maximum Exposure
across the entire site. Given that these are estimates, a significant amount of uncertainty can be
introduced into the assessment. In this assessment, the maximum detected concentration of
contaminants was used as the exposure point concentration in dust that would potentially be released
off site. For the use of bulk sampling to estimate arsenic and chromium concentrations in dust,

uncertainty was introduced in analytical results from the bulk samples as known quantities of arsenic
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was added to the bulk material samples evaluated by the laboratory. Actual concentrations of arsenic
are anticipated to be much lower based on waste acceptance records noted by PVT. The
concentration in bulk material was multiplied by the modeled concentration of fugitive dust to
determine an exposure point concentration of respirable contaminants offsite. This assumption
therefore introduces significant uncertainty as it relates to the true risk and almost certainly

overestimates both offsite concentrations and risk.

Once the concentrations of the potentially released compounds in air have been predicted through
modeling, the extent of human exposure must be estimated. This requires making assumptions about
the frequency and duration of human exposure. Uncertainty may be associated with some of the
assumptions used to estimate how often exposure occurs. Such assumptions include location,
accessibility, and use of an area. With this in mind, the receptor, or person who may potentially be
exposed, and the location of exposure were defined for this risk assessment. The locations where
certain activities were assumed to take place have been purposely selected because chemical
concentrations and frequency of exposure are expected to be high (i.e., use of the maximally affected
areas). In this assessment, residential receptors were assumed to live in the neighboring communities
for 26 years and be present 24 hours per day, 350 days per year. However, actual frequencies and
durations of exposure are likely to be much lower than assumed, because residents are not likely to stay
in one place and may, for instance, work far away or move to another location. Additionally, the
majority of recycling activities (e.g., processing of material) will only occur during working hours,
not continuously 24 hours per day. In these cases, the person's potential exposure would be reduced,

and the health risks discussed in this assessment would be overestimated.

74 Risk Characterization

The risk of adverse human health effects depends on estimated levels of exposure and dose-response
relationships. Once exposure to and risk from each of the selected compounds is calculated, the total
risk posed by recycling operations is determined by combining the health risk contributed by each
compound. For virtually all combinations of compounds present in chemicals evaluated in this
assessment, there is little or no evidence of interaction. However, in order not to understate the risk, it

is assumed that the effects of different compounds may be added together.

The current assessment evaluates risk from dust generated from the MRF recycling operations. The
risk estimates derived herein do so in a deterministic manner. Doing so ensures that risks determined
are from facility operations. It does not derive screening levels for PM10 or COPCs at the fence line.
Evaluation of fence line data may be problematic as sources of dust and COPCs may not be 100% PVT
operation derived.
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PVT Landfill Material Recycling Facility

Photograph #1

Description of Photograph:

The Material Recycling Facility
(MRF) at the PVT Landfill

Photograph Date:
February 12, 2015

Photograph #2

Description of Photograph:

Operations associated with the
MRF

Photograph Date:
February 11, 2015
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PVT Landfill Material Recycling Facility

Photograph #3

Description of Photograph:

Operations associated with the
MRF

Photograph Date:
February 11, 2015

Photograph #4

Description of Photograph:

Air sampling pumps set up in the
2" floor area where the workers
manually sort the recyclables

Photograph Date:
February 11, 2015
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PVT Landfill Material Recycling Facility

Photograph #5

Description of Photograph:

Air sampling pumps set up in the
area upwind from the MRF on
February 11

Photograph Date:
February 11, 2015

Photograph #6

Description of Photograph:

Air sampling pumps set up in the
area downwind from the MRF on
February 11

Photograph Date:
February 11, 2015
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PVT Landfill Material Recycling Facility

Photograph #7

Description of Photograph:

Air sampling pumps set up in a
second area downwind from the
MREF on February 11

Photograph Date:
February 11, 2015

Photograph #8

Description of Photograph:

MREF from a distance downwind

Photograph Date:
February 11, 2015
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Appendix B. Laboratory Analytical Results




20135 Air Sampling



Arsenic Barium Cadmium Chromium

Sample Location Sample ID LOQ | Weight Conc. LOQ | Weight Conc. LOQ | Weight Conc. LOQ | Weight | Conc.
Hg Hg mg/m3 ug ug mg/m3 Hg ug mg/m3 | ug ug | mg/m3
211-UW 211-RCRA-UW 0.15 <0.15 | <0.00029 | 0.075| <0.075| <0.00014 | 0.015] <0.015 | <0.000029| 7.5 <7.5 |1<0.014
211-WA 211-RCRA-WA 0.15 <0.16 | <0.00029 | 0.075| <0.075| <0.00014 | 0.015| <0.015 | <0.000029| 7.5 | <7.5 |<0.014
211-DW1 211-RCRA-DW1 0.15 <0.17 | <0.00028 | 0.075| <0.075| <0.00014 | 0.015| <0.015 | <0.000028 | 7.5 | <7.5 |<0.014
211-DW2 211-RCRA-DW2 0.15 <0.18 | <0.00028 | 0.075| <0.075| <0.00014 | 0.015] <0.015 | <0.000028 | 7.5 <7.5 |1<0.014
212-UW 212-RCRA-UW 0.15 <0.19 | <0.00025 | 0.075| <0.075| <0.00012 | 0.015| <0.015 | <0.000025| 7.5 <7.5 <0.012
212-WA 212-RCRA-WA 0.15 <0.20 | <0.00024 [ 0.075| <0.075| <0.00012 | 0.015| <0.015 | <0.000024| 7.5 | <7.5 | <0.012
212-DW1 212-RCRA-DW1 0.15 <0.21 | <0.00024 | 0.075( 0.31 0.00049 | 0.015] <0.015 | <0.000024| 7.5 | <7.5 | <0.012
212-DW2 212-RCRA-DW2 0.15 <0.22 | <0.00024 | 0.075| <0.075| <0.00012 | 0.015] <0.015 | <0.000024] 7.5 <7.5 <0.012
304-UW 304-RCRA-UW 0.15 <0.23 | <0.00026 | 0.075| <0.075| <0.00013 | 0.015| <0.015 | <0.000026| 7.5 <7.5 <0.013
304-WA 304-RCRA-WA 0.15 <0.24 | <0.00022 | 0.075| <0.075| <0.00011 | 0.015| <0.015 | <0.000022| 7.5 | <7.5 | <0.011
304-DW1 304-RCRA-DW1 0.15 <0.25 | <0.00022 | 0.075| <0.075| <0.00011 | 0.015( <0.015 | <0.000022| 7.5 | <7.5 | <0.011
304-DW2 304-RCRA-DW?2 0.15 <0.26 | <0.00022 | 0.075| <0.075| <0.00011 | 0.015| <0.015 | <0.000022| 7.5 <7.5 <0.011
number of samples analyzed 12 12 12 12
number of non-detect 12 11 12 12
number of detections 0 1 0 0
Frequency of Detection 0.0% 8.3% 0.0% 0.0%
Maximum Detected - 0.00049 - -
Mean of Detects - 0.00049 - -
Sample of Max Detection - 212-DW1 - -
Max Dectection Limit <0.00029 <0.00014 <0.000029 <0.014




Lead Selenium Mercury Silver
Sample Location Sample ID LOQ | Weight Conc. LOQ | Weight| Conc. LOQ | Weight| Conc. LOQ | Weight| Conc.
ug Hg mg/m3 | ug ug mg/m3 Hg ug mg/m3 | ug ug mg/m3
211-UW 211-RCRA-UW 0.075] <0.075| <0.00014 | 2.3 <2.3 <0.0043 0.04 <0.040| <0.00062| 0.3 <0.30 | <0.00058
211-WA 211-RCRA-WA 0.075( <0.075| <0.00014 | 2.3 | <2.3 | <0.0043 0.04 <0.040| <0.00062| 0.3 | <0.30 | <0.00058
211-DW1 211-RCRA-DW1 0.075| <0.075| <0.00014 | 2.3 | <2.3 | <0.0042 0.04 <0.040| <0.00060| 0.3 | <0.30 | <0.00057
211-DW2 211-RCRA-DW2 0.075| <0.075| <0.00014 | 2.3 <2.3 <0.0042 0.04 <0.040| <0.00060| 0.3 <0.30 | <0.00057
212-UW 212-RCRA-UW 0.075] <0.075| <0.00012 | 2.3 <2.3 <0.0037 0.04 <0.040| <0.00051| 0.3 <0.30 | <0.00049
212-WA 212-RCRA-WA 0.075| <0.075| <0.00012 | 2.3 | <2.3 | <0.0036| 0.04 <0.040| <0.00051| 0.3 | <0.30 | <0.00048
212-DW1 212-RCRA-DW1 0.075( 0.17 0.00027 | 2.3 | <2.3 | <0.0036 0.04 <0.040| <0.00052| 0.3 | <0.30 | <0.00048
212-DW2 212-RCRA-DW2 0.075] <0.075| <0.00012 | 2.3 <2.3 |<0.0036 0.04 <0.040| <0.00052| 0.3 <0.30 | <0.00048
304-UW 304-RCRA-UW 0.075| <0.075| <0.00013 2.3 <2.3 <0.0038 0.04 <0.040| <0.00055| 0.3 <0.30 | <0.00051
304-WA 304-RCRA-WA 0.075 | <0.075( <0.00011 | 2.3 [ <2.3 | <0.0033 0.04 <0.040| <0.00046| 0.3 | <0.30 | <0.00043
304-DW1 304-RCRA-DW1 0.075| <0.075| <0.00011 | 2.3 [ <2.3 | <0.0033 0.04 <0.040| <0.00047| 0.3 | <0.30 | <0.00044
304-DW2 304-RCRA-DW?2 0.075] <0.075| <0.00011 | 2.3 <23 <0.0033 0.04 <0.040| <0.00047| 0.3 <0.30 | <0.00044
number of samples analyzed 12 12 12 12
number of non-detect 11 12 12 12
number of detections 1 0 0 0
Frequency of Detection 8.3% 0.0% 0.0% 0.0%
Maximum Detected 0.00027 - - -
Mean of Detects 0.00027 - - -
Sample of Max Detection 212-DW1 - - -
Max Dectection Limit <0.00014 <0.0043 <0.00062 <0.00058




Respirable Dust (PM10) Total Dust

Sample Location Sample ID LOQ | Weight [ Conc. |LOQ| Weight| Conc.
ug ug mg/m3 | ug ug | mg/m3
211-UW 211-RCRA-UW 0.05] <0.050 | <0.075 0.2 | <0.20 | <0.38
211-WA 211-RCRA-WA 0.05 | <0.050 | <0.075 0.2 | <0.20 | <0.38
211-DW1 211-RCRA-DW1 0.05| <0.050 | <0.077 | 0.2 | <0.20 | <0.38
211-DW2 211-RCRA-DW?2 0.05] <0.050 | <0.077 | 0.2 | <0.20 | <0.38
212-UW 212-RCRA-UW 0.05] <0.050 | <0.066 | 0.2 | <0.20 | <0.33
212-WA 212-RCRA-WA 0.05| <0.050 | <0.065 | 0.2 | <0.20 | <0.32
212-DW1 212-RCRA-DW1 0.05| 0.071 0.09 0.2 | <0.20 | <0.32
212-DW2 212-RCRA-DW?2 0.05] <0.050 | <0.063 0.2 | <0.20 | <0.32
304-UW 304-RCRA-UW 0.05] <0.050 | <0.068 | 0.2 | <0.20 | <0.34
304-WA 304-RCRA-WA 0.05| <0.050 | <0.058 | 0.2 | <0.20 | <0.29
304-DW1 304-RCRA-DW1 0.05| <0.050 | <0.059 | 0.2 | <0.20 | <0.30
304-DW2 304-RCRA-DW?2 0.05] <0.050 | <0.059 0.2 | <0.20 | <0.29

number of samples analyzed 12 12

number of non-detect 11 12

number of detections 1 0

Frequency of Detection 8.3% 0.0%

Maximum Detected 0.09 -

Mean of Detects 0.09 -

Sample of Max Detection 212-DW1 -

Max Dectection Limit <0.077 <0.38
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THE LEADER IN ENVIR ONMENTAL TEST IM e 99-193 Aiea Heights Drive, Suite 121 Aiea, HI 96701 * 808-486-5227 * Fax 808-486-2456

March 05, 2010

LABORATORY REPORT
Client:
PVT Land Company Work Order: HTBO0121
87-2020 Farrington Hwy. Project Name: PVT Landfill
Waianae, HI 96792 Project Number: ~ [none]
Attn: Steve Joseph Date Received: 02/22/10

The results listed within this Laboratory Report pertain only to the samples tested in the laboratory. The analyses contained in this report were
performed in accordance with the applicable certifications as noted. All soil samples are reported on a wet weight basis unless otherwise noted
in the report. This Laboratory Report is confidential and is intended for the sole use of TestAmerica and its client. This report shall not be
reproduced, except in full, without written permission from TestAmerica.

TestAmerica Analytical Testing Corporation certifies that the analytical results contained herein apply only to the specific sample(s) analyzed.

The Chain(s) of Custody, 2 pages, are included and are an integral part of this report. This entire report was reviewed and approved for
release.

If you have any questions relating to this analytical report, please contact your Laboratory Project Manager at 1-(808)486-5227

Case Narrative: Two buckets of wood, plastic, waste and other material were provided by client. Three samples were collected
by TestAmerica Honolulu from the material for the analyses following the composition details provided by client, to the best
possible and with the best representative material.

SPLP Pentachlorophenol and SPLP RCRAS were added for all samples by phone after the COC was submitted.

Mercury was detected in the SPLP method blank and the SPLP client sample at a similar level. It is possible that the mercury
hit found in the client sample was contributed from contamination similar to the associated method blank.

syl 3/5/10

Samples were received into laboratory at a temperature of 25 °C.

NELAC states that samples which require thermal preservation shall be considered acceptable if the arrival temperature is within

2 degrees C of the required temperature or the method specified range. For samples with a temperature requirement of 4 degrees C,
an arrival temperature from 0 degrees C to 6 degrees C meets specifications. Samples that are delivered to the laboratory on the
same day that they are collected may not meet these criteria. In these cases, the samples are considered acceptable if there is
evidence that the chilling process has begun, such as arrival on ice.

The reported results were obtained in compliance with the 2003 NELAC standards unless otherwise noted.

Approved By:

Samuel A. Lui
Project Manager

NELAC Certification # E87907
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TestAmerica

THE LEADER IN ENVIROMMENTAL TESTING

99-193 Aiea Heights Drive, Suite 121 Aiea, HI 96701 * 808-486-5227 * Fax 808-486-2456

PVT Land Company Work Order: HTBO0121 Received:  02/22/10
Reported: ~ 03/05/10 13:53

87-2020 Farrington Hwy.

Waianae, HI 96792 Project: PVT Landfill

Project Number: [none]

Steve Joseph
SAMPLE IDENTIFICATION LAB NUMBER COLLECTION DATE AND TIME
222-01 HTB0121-01 02/22/10 12:00
222-02 HTB0121-02 02/22/10 12:00
222-03 HTB0121-03 02/22/10 12:00
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TestAmerica

THE LEADER IN ENVIROMMENTAL TESTING

99-193 Aiea Heights Drive, Suite 121 Aiea, HI 96701 * 808-486-5227 * Fax 808-486-2456

PVT Land Company Work Order: HTB0121 Received:  02/22/10
87-2020 Farrington Hwy. Reported: ~ 03/05/10 13:53
Waianae, HI 96792 Project: PVT Landfill
Steve Joseph Project Number: [none]
ANALYTICAL REPORT
Sample Data Date Prep Seq/

Analyte Result Qualifiers Units Rpt Limit Dil  Analyzed Date Batch Method
Sample ID: HTB0121-01 (222-01 - Solid/Soil) Sampled: 02/22/10 12:00 Recvd: 02/22/10 14:50
SPLP Metals

Arsenic ND mg/L 0200 1 0224/1016:19 022410  10BOI82 SWI312/6010B
Barium ND " 0.200 " " " " "
Cadmium ND " 0.0500 " " " " "
Chromium ND " 0.0500 " " " " "
Lead ND " 0.0500 " " " " "
Mercury 0.000500 B " 0.000125 " 0225101527  02/2510  10B0197  SWI312/7470
Selenium ND " 0.200 " 02/24/10 16:19 02/24/10 10B0182  SWI1312/6010B
Silver ND " 0.100 " " " " "
TCLP Mercury per EPA 7000 Series Methods
Mercury ND mg/L 0.00250 1 02/23/10 17:31 02/23/10 10B0174  SW1311/7470
TCLP Metals
Arsenic ND mg/L 0500 1 0223101821  02/23/10  10BOI69 SWI311/60108
Barium ND " 5.00 " " " " "
Cadmium ND " 0.0500 " " " " "
Chromium ND " 0.100 " " " " "
Lead ND " 0.200 " " " " "
Selenium ND " 0.500 " " " " "
Silver ND " 0.300 " " " " "
Total Metals by SW 846 Series Methods
Arsenic 233 mg/kg 1.0 10 0224/1019:13  0224/10  10B0I83  SWG010B
Barium ND " 22.0 " " " " "
Cadmium ND " 11.0 " " " " "
Chromium 299 " 11.0 " " " " "
Lead 31.6 " 220 " " " " "
Mercury 0.0477 " 0.00500 1 02/24/10 15:53 " 10B0179 SW7471
Selenium ND " 220 10 02/24/10 19:13 " 10B0183  SW6010B
Silver ND " 11.0 " " " " "
Sample ID: HTB0121-02 (222-02 - Solid/Soil) Sampled: 02/22/10 12:00 Recvd: 02/22/10 14:50
SPLP Metals
Arsenic ND mg/L 0200 1 0224/1016:29  02/24/10  10B0I82  SWI312/6010B
Barium ND " 0.200 " " " " "
Cadmium ND " 0.0500 " " " " "
Chromium 0.0630 " 0.0500 " " " " "
Lead ND " 0.0500 " " " " "
Mercury 0.000550 B " 0.000125 " 02/25/10 15:33 02/25/10 10B0197 SW1312/7470
Selenium ND " 0.200 " 02/24/10 16:29 02/24/10 10B0182 SW1312/6010B
Silver ND " 0.100 " " " " "
TCLP Mercury per EPA 7000 Series Methods
Mercury ND mg/L 0.00250 1 02/23/10 17:32 02/23/10 10B0174 SW1311/7470
TCLP Metals
Arsenic ND mg/L 0500 1 02/23/1018:26  02/23/10  10B0169 SWI311/6010B
Barium ND " 5.00 " " " " "
Cadmium ND " 0.0500 " " " " "
Chromium ND " 0.100 " " " " "
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TestAmerica

THE LEADER IN ENVIROMMENTAL TESTING

99-193 Aiea Heights Drive, Suite 121 Aiea, HI 96701 * 808-486-5227 * Fax 808-486-2456

PVT Land Company Work Order: HTBO121 Received:  02/22/10
87-2020 Farrington Hwy. Reported: ~ 03/05/10 13:53
Waianae, HI 96792 Project: PVT Landfill
Steve Joseph Project Number: [none]
ANALYTICAL REPORT
Sample Data Date Prep Seq/
Analyte Result Qualifiers Units Rpt Limit Dil  Analyzed Date Batch Method

Sample ID: HTB0121-02 (222-02 - Solid/Soil) - cont.

TCLP Metals - cont.
Lead
Selenium

Silver

Total Metals by SW 846 Series Methods

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium

Silver

ND
ND
ND

111
20.4
ND
148
ND
0.0385
ND
ND

Sample ID: HTB0121-03 (222-03 - Solid/Soil)

SPLP Metals
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium

Silver

TCLP Mercury per EPA 7000 Series Methods

Mercury

TCLP Metals
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium

Silver

Total Metals by SW 846 Series Methods

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium

Silver

ND
ND
ND
ND
ND
0.000650
ND
ND

ND

ND
ND
ND
ND
ND
ND
ND

122
ND
ND

ND
0.0613
ND
ND

B

Sampled: 02/22/10 12:00

0.200
0.500
0.300

9.91
19.8
9.91
9.91
19.8
0.00500
19.8
9.91

Sampled: 02/22/10 12:00

0.200
0.200
0.0500
0.0500
0.0500
0.000125
0.200
0.100

0.00250

0.500
5.00
0.0500
0.100
0.200
0.500
0.300

10.1
20.3
10.1
10.1
20.3
0.00500
203
10.1

1

02/24/10 15:54
02/24/10 19:17

02/24/10 16:34

02/25/10 15:34
02/24/10 16:34

02/23/10 17:36

02/23/10 18:31

02/24/10 15:55
02/24/10 19:22

Recvd: 02/22/10 14:50

10B0179
10B0183

"

SW7471
SW6010B

"

Recvd: 02/22/10 14:50

02/24/10

02/25/10
02/24/10

02/23/10

02/23/10

10B0182

10B0197
10B0182

10B0174

10B0169

10B0183

10B0179
10B0183

"

SW1312/6010B

SW1312/7470
SW1312/6010B

"

SW1311/7470

SW1311/6010B

SW6010B

SW7471
SW6010B

"
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TestAmerica

THE LEADER IN ENVIROMMENTAL TESTING

99-193 Aiea Heights Drive, Suite 121 Aiea, HI 96701 * 808-486-5227 * Fax 808-486-2456

PVT Land Company Work Order: HTBO121 Received:  02/22/10
87-2020 Farrington Hwy. Reported: ~ 03/05/10 13:53
Waianae, HI 96792 Project: PVT Landfill
Steve Joseph Project Number: [none]
LABORATORY BLANK QC DATA
Source  Spike Dup % Dup % REC RPD
Analyte Result  Level Units MDL MRL Result Result REC %REC Limits RPD Limit Q
SPLP Metals
Batch\Seq: 10B0182 Extracted: 02/24/10
Blank Analyzed: 02/24/2010 (10B0182-BLK1)
Arsenic mg/L N/A 0.200 ND
Barium mg/L N/A 0.200 ND
Cadmium mg/L N/A 0.0500 ND
Chromium mg/L N/A 0.0500 ND
Lead mg/L N/A 0.0500 0.0697 A-01,B
Selenium mg/L N/A 0.200 ND
Silver mg/L N/A 0.100 ND
Batch\Seq: 10B0197 Extracted: 02/25/10
Blank Analyzed: 02/25/2010 (10B0197-BLK1)
Mercury mg/L N/A 0.000125 0.000250 B
TCLP Mercury per EPA 7000 Series Methods
Batch\Seq: 10B0174 Extracted: 02/23/10
Blank Analyzed: 02/23/2010 (10B0174-BLK1)
Mercury mg/L N/A  0.00250 ND
Blank Analyzed: 02/23/2010 (10B0174-BLK2)
Mercury mg/L N/A  0.00250 ND
TCLP Metals
Batch\Seq: 10B0169 Extracted: 02/23/10
Blank Analyzed: 02/23/2010 (10B0169-BLK1)
Arsenic mg/L N/A 0.500 ND
Barium mg/L N/A 5.00 ND
Cadmium mg/L N/A 0.0500 ND
Chromium mg/L N/A 0.100 ND
Lead mg/L N/A 0.200 ND
Selenium mg/L N/A 0.500 ND
Silver mg/L N/A 0.300 ND
Blank Analyzed: 02/23/2010 (10B0169-BLK2)
Arsenic mg/L N/A 0.500 ND
Barium mg/L N/A 5.00 ND
Cadmium mg/L N/A 0.0500 ND
Chromium mg/L N/A 0.100 ND
Lead mg/L N/A 0.200 ND
Selenium mg/L N/A 0.500 ND
Silver mg/L N/A 0.300 ND
Total Metals by SW 846 Series Methods
Batch\Seq: 10B0179 Extracted: 02/24/10
Blank Analyzed: 02/24/2010 (10B0179-BLK1)
Mercury mg/kg N/A 0.00500 ND
Batch\Seq: 10B0183 Extracted: 02/24/10
Blank Analyzed: 02/24/2010 (10B0183-BLK1)
Arsenic mg/kg N/A 1.00 ND
Barium mg/kg N/A 2.00 ND
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TestAmerica

THE LEADER IN ENVIROMMENTAL TESTING

99-193 Aiea Heights Drive, Suite 121 Aiea, HI 96701 * 808-486-5227 * Fax 808-486-2456

PVT Land Company
87-2020 Farrington Hwy.
Waianae, HI 96792
Steve Joseph

Work Order:

Project:
Project Number: [none]

HTBO121

PVT Landfill

Received:  02/22/10
Reported: ~ 03/05/10 13:53

LABORATORY BLANK QC DATA

Source Spike
Analyte Result  Level Units

Dup % Dup % REC RPD

MDL MRL Result Result REC %REC Limits RPD Limit

Q

Total Metals by SW 846 Series Methods

Batch\Seq: 10B0183 Extracted: 02/24/10
Blank Analyzed: 02/24/2010 (10B0183-BLK1)

Cadmium mg/kg
Chromium mg/kg
Lead mg/kg
Selenium mg/kg
Silver mg/kg

N/A
N/A
N/A
N/A
N/A

1.00
1.00
2.00
2.00
1.00

ND
ND
ND
ND
ND
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TestAmerica

THE LEADER IN ENVIROMMENTAL TESTING

99-193 Aiea Heights Drive, Suite 121 Aiea, HI 96701 * 808-486-5227 * Fax 808-486-2456

PVT Land Company Work Order: HTBO121 Received:  02/22/10
87-2020 Farrington Hwy. Reported: ~ 03/05/10 13:53
Waianae, HI 96792 Project: PVT Landfill
Steve Joseph Project Number: [none]
LCS/LCS DUPLICATE QC DATA
Source  Spike Dup % Dup % REC RPD
Analyte Result  Level Units MDL MRL Result Result REC %REC Limits RPD Limit Q
SPLP Metals
Batch\Seq: 10B0182 Extracted: 02/24/10
LCS Analyzed: 02/24/2010 (10B0182-BS1)
Arsenic 20.0 mg/L N/A 0200 20.0 100 80-120
Barium 20.0 mg/L N/A  0.200 19.5 98 80-120
Cadmium 20.0 mg/L N/A 0.0500 19.5 97 80-120
Chromium 20.0 mg/L N/A  0.0500 19.5 97 80-120
Lead 20.0 mg/L N/A  0.0500 18.3 92 80-120
Selenium 20.0 mg/L N/A  0.200 203 101 80-120
Silver 2.00 mg/L N/A  0.100 2.01 100 80-120
Batch\Seq: 10B0197 Extracted: 02/25/10
LCS Analyzed: 02/25/2010 (10B0197-BS1)
Mercury 0.0100 mg/L N/A  0.000125 0.0101 101 80-120
TCLP Mercury per EPA 7000 Series Methods
Batch\Seq: 10B0174 Extracted: 02/23/10
LCS Analyzed: 02/23/2010 (10B0174-BS1)
Mercury 0.0100 mg/L N/A  0.00250 0.00990 99 80-120
TCLP Metals
Batch\Seq: 10B0169 Extracted: 02/23/10
LCS Analyzed: 02/23/2010 (10B0169-BS1)
Arsenic 20.0 mg/L N/A 0.500 21.0 105 80-120
Barium 20.0 mg/L N/A 5.00 19.9 100 80-120
Cadmium 20.0 mg/L N/A 0.0500 17.9 89 80-120
Chromium 20.0 mg/L N/A 0.100 19.0 95 80-120
Lead 20.0 mg/L N/A 0.200 213 106 80-120
Selenium 20.0 mg/L N/A  0.500 21.4 107 80-120
Silver 2.00 mg/L N/A 0300 1.80 90 80-120
Total Metals by SW 846 Series Methods
Batch\Seq: 10B0179 Extracted: 02/24/10
LCS Analyzed: 02/24/2010 (10B0179-BS1)
Mercury 0.524 mg/kg N/A 0.0500 0.537 102 80-120
Batch\Seq: 10B0183 Extracted: 02/24/10
LCS Analyzed: 02/24/2010 (10B0183-BS1)
Arsenic 100 mg/kg N/A 10.0 101 101 80-120
Barium 100 mg/kg N/A 20.0 101 101 80-120
Cadmium 100 mg/kg N/A 10.0 102 102 80-120
Chromium 100 mg/kg N/A 10.0 98.3 98 80-120
Lead 100 mg/kg N/A 20.0 94.6 95 80-120
Selenium 100 mg/kg N/A 20.0 100 100 80-120
Silver 10.0 mg/kg N/A 10.0 9.65 97 80-120
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TestAmerica

THE LEADER IN ENVIROMMENTAL TESTING 99-193 Aiea Heights Drive, Suite 121 Aiea, HI 96701 * 808-486-5227 * Fax 808-486-2456

PVT Land Company Work Order: HTBO121 Received:  02/22/10
87-2020 Farrington Hwy. Reported: ~ 03/05/10 13:53
Waianae, HI 96792 Project: PVT Landfill

Steve Joseph Project Number: [none]

MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC DATA

Source  Spike Dup % Dup % REC RPD
Analyte Result  Level Units MDL MRL Result Result REC %REC Limits RPD Limit Q
SPLP Metals
Batch\Seq: 10B0182 Extracted: 02/24/10
Matrix Spike Analyzed: 02/24/2010 (10B0182-MS1) QC Source Sample: HTB0121-01
Arsenic ND 20.0 mg/L N/A 0.200 20.2 19.0 101 95 80-120 6 20
Barium 0.104 20.0 mg/L N/A 0.200 19.7 18.6 98 92 80-120 6 20
Cadmium ND 20.0 mg/L N/A 0.0500 19.7 18.9 99 95 80-120 4 20
Chromium ND 20.0 mg/L N/A 0.0500 19.6 18.6 98 93 80-120 5 20
Lead ND 20.0 mg/L N/A 0.0500 18.4 17.5 92 88 80-120 5 20
Selenium ND 20.0 mg/L N/A 0.200 20.6 19.5 103 98 80-120 5 20
Silver ND 2.00 mg/L N/A 0.100 1.95 1.89 97 94 80-120 3 20
Batch\Seq: 10B0197 Extracted: 02/25/10
Matrix Spike Analyzed: 02/25/2010 (10B0197-MS1) QC Source Sample: HTB0121-01
Mercury 0.000500  0.0100 mg/L N/A  0.000125 0.0102 0.0103 98 98 75-125 1 20
TCLP Mercury per EPA 7000 Series Methods
Batch\Seq: 10B0174 Extracted: 02/23/10
Matrix Spike Analyzed: 02/23/2010 (10B0174-MS1) QC Source Sample: HTB0103-01
Mercury ND 0.0100 mg/L N/A 0.00250  0.0102 0.0101 102 101 75-125 1 20
TCLP Metals
Batch\Seq: 10B0169 Extracted: 02/23/10
Matrix Spike Analyzed: 02/23/2010 (10B0169-MS1) QC Source Sample: HTB0101-02
Arsenic 0.0593 20.0 mg/L N/A 0.500 21.7 21.5 108 107 80-120 1 20
Barium 1.26 20.0 mg/L N/A 5.00 21.8 21.6 103 102 80-120 1 20
Cadmium 0.00660 20.0 mg/L N/A 0.0500 18.6 18.7 93 94 80-120 1 20
Chromium ND 20.0 mg/L N/A 0.100 20.0 20.0 100 100 80-120 0 20
Lead 0.0192 20.0 mg/L N/A 0.200 20.9 20.9 104 104 80-120 0 20
Selenium ND 20.0 mg/L N/A 0.500 21.5 21.5 107 108 80-120 0 20
Silver ND 2.00 mg/L N/A 0.300 1.83 1.82 92 91 80-120 0 20
Total Metals by SW 846 Series Methods
Batch\Seq: 10B0179 Extracted: 02/24/10
Matrix Spike Analyzed: 02/24/2010 (10B0179-MS1) QC Source Sample: HTB0109-01
Mercury 0.0270 0.524 mg/kg N/A 0.0500 0.555 0.553 101 100 75-125 1 20
Batch\Seq: 10B0183 Extracted: 02/24/10
Matrix Spike Analyzed: 02/24/2010 (10B0183-MS1) QC Source Sample: HTB0075-03
Arsenic 6.90 98.2 mg/kg N/A 9.82 50.0 61.2 44 55 80-120 20 20 Ml
Barium 125 98.2 mg/kg N/A 19.6 168 211 43 86 80-120 23 20 MI1,R
Cadmium ND 98.2 mg/kg N/A 9.82 67.5 85.8 69 87 80-120 24 20 MI,R
Chromium 165 98.2 mg/kg N/A 9.82 207 242 43 78 80-120 15 20 M1
Lead 2.43 98.2 mg/kg N/A 19.6 76.2 98.6 75 97 80-120 26 20 MIL,R
Selenium 1.88 98.2 mg/kg N/A 19.6 41.1 483 40 47 80-120 16 20 Ml
Silver 2.71 9.82 mg/kg N/A 9.82 9.58 11.0 70 84 80-120 14 20 M1
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TestAmerica

THE LEADER IN ENVIROMMENTAL TESTING 99-193 Aiea Heights Drive, Suite 121 Aiea, HI 96701 * 808-486-5227 * Fax 808-486-2456

PVT Land Company Work Order: HTBO121 Received:  02/22/10
87-2020 Farrington Hwy. Reported: ~ 03/05/10 13:53
Waianae, HI 96792 Project: PVT Landfill

Steve Joseph Project Number: [none]

CERTIFICATION SUMMARY

TestAmerica Honolulu

Method Matrix Nelac Hawaii
SW1311/6010B Solid/Soil X
SW1311/7470 Solid/Soil X
SW1312/6010B Solid/Soil
SW1312/7470 Solid/Soil
SW6010B Solid/Soil X
SW7471 Solid/Soil X

Subcontracted Laboratories
STL - Seattle, WA
5755 8th Street East - Tacoma,, WA 98424

Analysis Performed: 8270D SPLP
Samples: HTB0121-01, HTB0121-02, HTB0121-03

Analysis Performed: 8270D TCLP Semivols
Samples: HTB0121-01, HTB0121-02, HTB0121-03

For information concerning certifications of this facility or another TestAmerica facility, please visit our website at
www.TestAmericalnc.com

DATA QUALIFIERS AND DEFINITIONS

A-01 Samples ND data not impacted

B Analyte was detected in the associated Method Blank.

M1 The MS and/or MSD were outside the acceptance limits due to sample matrix interference. See Blank Spike (LCS).

R The RPD exceeded the method control limit due to sample matrix effects. The individual analyte QA/QC recoveries, however,
were within acceptance limits.

ND Not detected at the reporting limit (or method detection limit if shown)

ADDITIONAL COMMENTS
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TestAmerica

P LEADER (W ENVIROMMENTAL TESTING

Sample Receipt Checklist

Client Name: Y T zQ“l Ff { Date/ Time Received: 21t A
Checklist Completed By: [P . Received By: SYC
Matrices: ) Carrier: Airbili# :
Shipping container/cooler in good condition? Yes I No £+ Not Presenvﬁ/'
Custody seals intact on shipping container/cooler? Yes @ No [J' NotPresent J;(/t
Custody seals intact on sample bottles? Yes OO No [«  NotPresent BT #:
Chain of Custody present? : Yes K No [
Chain of Custody Signed when relinquished and received? Yes Z/ No 5
Chain of Custody agrees with sample labels? Yes J< No
Samples in proper container/bottle? Yes 1T No 27
Sample containers intact? ' Yes ,17/ No
Sample containers on ice? Yes - No ,E'/ Type:
Sufficient sample volume for indicated test? Yes 77 No O
All samples received within holding time? Yes & No O
Water - VOA Vials have Zero Headspace? Yes [ No [3'  No VOA vials present A7
Water - pH acceptable upon receipt? Yes 7 NoDO' NotChecked: &+
pH Adjusted? Yes I No &7  Final pH:
Encores / 5035 Vials Present? Yes I No &
Sample Filtration Needed? Yes [1 No f2°  Filtered in Field: [
Dry Weight Corrected Results? Yes I No 2% TakeActon: T3¢
. DODQSM ! QAPP Project? Yes [ No 27 Type:

, Temperature Blank Present? Yes 1] No &3
Sample Container/Biank Temperature Range (Minimum 3 sample containers if available): vy °C

Comments/ Sampling Handling Notes: '
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ANALYTICAL REPORT

TestAmerica Laboratories Inc.
TestAmerica Seattle

5755 8th Street East
Tacoma, WA 98424

Tel: (253)922-2310

TestAmerica Job ID: 580-17956-1
Client Project/Site: HTB0121

For:

TestAmerica Laboratories, Inc
99-193 Aiea Heights Drive
Suite 121

Aiea, Hawaii 96701

Attn: Marvin D Heskett I

Womalo KQW

Authorized for release hy:
2/26/2010 12:55 PM

Pam Johnson
Project Manager |
pamr.johnson@testamericainc.com

This report has been electronically signed and authorized by the
signatory. Electronic signature is intended to be the legally binding
equivalent of a traditionally handwritten signature.
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Analytical Data

Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

TestAmerica Job ID: 580-17956-1

Client Sample ID: HTB0121-01

Lab Sample ID: 580-17956-1

Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/25/10 09:50
Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - SPLP West
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 4.5 ugll  02/25/1012:00  02/25/10 15:36 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2-Fluorophenol 65 44-148 02/25/10 12:00  02/25/10 15:36 1
Phenol-d5 45 33-147 02/25/10 12:00  02/25/10 15:36 1
2,4,6-Tribromophenol 99 47-158 02/25/10 12:00  02/25/10 15:36 1

Client Sample ID: HTB0121-02

Lab Sample ID: 580-17956-2

Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/25/10 09:50
Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - SPLP West
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 4.9 ug/L ©02/25/1012:00  02/25/10 15:58 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2-Fluorophenol 76 44 -148 02/25/10 12:00  02/25/10 15:58 1
Phenol-d5 47 33-147 02/25/10 12:00  02/25/10 15:58 1
2,4,6-Tribromophenol 100 47 - 158 02/25/10 12:00  02/25/10 15:58 1

Client Sample ID: HTB0121-03

Lab Sample ID: 580-17956-3

Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/25/10 09:50
Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - SPLP West
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 4.3 ug/L ©02/25/1012:00  02/25/10 16:19 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2-Fluorophenol 76 44 - 148 02/25/10 12:00  02/25/10 16:19 1
Phenol-d5 42 33-147 02/25/10 12:00  02/25/10 16:19 1
2,4,6-Tribromophenol 99 47 - 158 02/25/10 12:00  02/25/10 16:19 1

Page 2 of 9
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Quality Control Data

Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

TestAmerica Job ID: 580-17956-1

Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS)

Lab Sample ID: LCS 580-59037/2-A
Matrix: Water
Analysis Batch: 59033

Client Sample ID: LCS 580-59037/2-A
Prep Type: Total/NA
Prep Batch: 59037

Page 3 of 9

Spike LCS LCS % Rec.
Analyte Added Result Qualifier Unit % Rec. Limits
Pentachlorophenol 9.82 9.03 ug/L 92 23-166 -
LCS LCS
Surrogate % Recovery Qualifier Limits
2-Fluorophenol 65 44 - 148
Phenol-d5 42 33-147
2,4,6-Tribromophenol 95 47 - 158
Lab Sample ID: MB 580-59025/1-B Client Sample ID: MB 580-59025/1-B
Matrix: Solid Prep Type: SPLP West
Analysis Batch: 59033 Prep Batch: 59037
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 4.6 ug/L ©02/25/1012:00  02/25/10 14:54 1
MB MB
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2-Fluorophenol 76 44 - 148 02/25/10 12:00  02/25/10 14:54 1
Phenol-d5 49 33-147 02/25/10 12:00  02/25/10 14:54 1
2,4,6-Tribromophenol 84 47-158 02/25/10 12:00  02/25/10 14:54 1

TestAmerica Seattle
02/26/2010



Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

Lab Chronicle

TestAmerica Job ID: 580-17956-1

Client Sample ID: HTB0121-01
Date Collected: 02/22/10 12:00
Date Received: 02/25/10 09:50

Lab Sample ID: 580-17956-1
Matrix: Solid

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
SPLP West Leach 1312 1 59025 02/25/10 11:00 SP TestAmerica Seattle
SPLP West Prep 3510C 1 59037  02/25/10 12:00 SP TestAmerica Seattle
SPLP West Analysis 8270C 1 59033  02/25/10 15:36 CM TestAmerica Seattle
Client Sample ID: HTB0121-02 Lab Sample ID: 580-17956-2
Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/25/10 09:50
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
SPLP West Leach 1312 1 59025 02/25/10 11:00 SP TestAmerica Seattle
SPLP West Prep 3510C 1 59037  02/25/10 12:00 SP TestAmerica Seattle
SPLP West Analysis 8270C 1 59033  02/25/10 15:58 CM TestAmerica Seattle
Client Sample ID: HTB0121-03 Lab Sample ID: 580-17956-3
Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/25/10 09:50
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
SPLP West Leach 1312 1 59025 02/25/10 11:00 SP TestAmerica Seattle
SPLP West Prep 3510C 1 59037  02/25/10 12:00 SP TestAmerica Seattle
SPLP West Analysis 8270C 1 59033  02/25/10 16:19 CM TestAmerica Seattle

Page 4 of 9
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Certification Summary
Client: TestAmerica Laboratories, Inc TestAmerica Job ID: 580-17956-1
Project/Site: HTB0121

Laboratory Program Authority EPA Region Certification ID Expiration Date
TestAmerica Seattle DoD ELAP L-A-B 0 L2236 01/19/13
TestAmerica Seattle ISO/IEC 17025 L-A-B 0 L2236 01/19/13
TestAmerica Seattle NELAC Primary AB Oregon 10 WA100007 11/06/09
TestAmerica Seattle NELAC Secondary AB California 9 1115CA 01/31/10
TestAmerica Seattle State Program Alaska 10 UST-022 03/04/10
TestAmerica Seattle State Program Washington 10 C1226 02/17/11
TestAmerica Seattle USDA P330-08-00099 05/22/11

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory’s
current list of certified methods and analytes.

TestAmerica Seattle
Page 5 of 9 02/26/2010



Method Summary

Client: TestAmerica Laboratories, Inc TestAmerica Job ID: 580-17956-1
Project/Site: HTB0121

Method Method Description Protocol Laboratory
8270C Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) SW846 TAL TAC

Protocol References:
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL TAC = TestAmerica Seattle, 5755 8th Street East, Tacoma, WA 98424, TEL (253)922-2310

TestAmerica Seattle
Page 6 of 9 02/26/2010



Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

Sample Summary

TestAmerica Job ID: 580-17956-1

Lab Sample ID Client Sample ID Matrix Sampled Received
580-17956-1 HTB0121-01 Solid 02/22/10 12:00  02/25/10 09:50
580-17956-2 HTB0121-02 Solid 02/22/10 12:00  02/25/10 09:50
580-17956-3 HTB0121-03 Solid 02/22/10 12:00  02/25/10 09:50

Page 7 of 9

TestAmerica Seattle
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TestAmerica Honolulu

HTB0121 /727717

SENDING LABORATORY: RECEIVING LABORATORY:
TestAmerica Honolulu TestAmerica Tacoma
99-193 Aiea Heights Drive, Suite 121 5756 8th Street East
Aiea, HI 96701 Tacoma,, WA 98424
Phone: 808-486-5227 Phone :(253) 922-2310
Fax: 808-486-2456 Fax: 253
Project Manager: Samuel A. Lui Project Location: HI - HAWAII
Client: PVT Land Company Receipt Temperature: °C Ice: Y / N
CC results to russellokoji@gmail.com E
Analysis Units Due Expires Interlab Price Surch Comments

Sample ID: HTB0121-01 (222-01 - Solid/Soil) l,d Sampled: 02/22/10 12:00
8270D SPLP mg/L 0225140 03/01/10 12:00 $260 00 75% PCP only

2 [1 l\w

Containers Supplied ;
1L 1L Amber Glass
Unpt 5\’“\" Unpreserved (C)

Sample ID: HTB0121-02 (222-02 - Solid/Soil) 7(76\\1‘ Sampled: 02/22/10 12:00
8270D SPLP , mg/L ,027‘257’1'0 03/01/10 12:00 $260 00 75% PCP only

Containers Supplied:

1L Glas§ 1L Amber Glass
Unpresérved (B)¥al  Unpreserved (C)
V4 ~

Sample ID: HTB0121-03 (222-03 - Solid/Soil) whq“ Sampled: 02/22/10 12:00

8270D SPLP mg/L P S%‘%fﬁTU 03/01/10 12:00 $260.00 75% PCP only
~B27EB-FEHP-Semivols FRgH "\.".,\.'i/”“/m 03/04440-42:00 ﬁiﬁﬁ?@ﬁ—FS%—PeP—eMy-\ﬁ,x_""
Containers Supplied:

1L ber, Iass’N 1 L Amber Glass
Unpres d(B) ™"  Unpreserved (C)
\

%SPLP foe this sl(\upmo«\‘t Dﬂ’y

arr® To Tacoma

TC-LP Wita alm&; 90/\& ino {)mwm_& CWPWM'(‘ ~2/24/|o
SXL  sfa3)re

LpBufulh
/L(/\ V\T\ L 2l Nm,é@ 2/257/10_ 0950 ,QJ??MN

Releaked By Date/Time Recc(ved By Date/Time
-0.%¢

Released By Date/Time Received By Date/Time Page 1 of 1
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Login Sample Receipt Check List

Client: TestAmerica Laboratories, Inc

Login Number: 17956
Creator: Blankinship, Tom
List Number: 1

Job Number: 580-17956-1

List Source: TestAmerica Tacoma

Question T/FINA Comment
Radioactivity either was not measured or, if measured, is at or below True
background

The cooler's custody seal, if present, is intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
There are no discrepancies between the sample IDs on the containers and True
the COC.

Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

VOA sample vials do not have headspace or bubble is <6mm (1/4") in N/A
diameter.

If necessary, staff have been informed of any short hold time or quick TAT True
needs

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Is the Field Sampler's name present on COC? N/A
Sample Preservation Verified N/A

TestAmerica Seattle

Page 9 of 9
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ANALYTICAL REPORT

TestAmerica Laboratories Inc.
TestAmerica Seattle

5755 8th Street East
Tacoma, WA 98424

Tel: (253)922-2310

TestAmerica Job ID: 580-17956-1
Client Project/Site: HTB0121

For:

TestAmerica Laboratories, Inc
99-193 Aiea Heights Drive
Suite 121

Aiea, Hawaii 96701

Attn: Marvin D Heskett I

Womalo KQW

Authorized for release hy:
2/26/2010 12:55 PM

Pam Johnson
Project Manager |
pamr.johnson@testamericainc.com

This report has been electronically signed and authorized by the
signatory. Electronic signature is intended to be the legally binding
equivalent of a traditionally handwritten signature.
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02/26/2010
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Analytical Data

Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

TestAmerica Job ID: 580-17956-1

Client Sample ID: HTB0121-01

Lab Sample ID: 580-17956-1

Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/25/10 09:50
Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - SPLP West
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 4.5 ugll  02/25/1012:00  02/25/10 15:36 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2-Fluorophenol 65 44-148 02/25/10 12:00  02/25/10 15:36 1
Phenol-d5 45 33-147 02/25/10 12:00  02/25/10 15:36 1
2,4,6-Tribromophenol 99 47-158 02/25/10 12:00  02/25/10 15:36 1

Client Sample ID: HTB0121-02

Lab Sample ID: 580-17956-2

Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/25/10 09:50
Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - SPLP West
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 4.9 ug/L ©02/25/1012:00  02/25/10 15:58 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2-Fluorophenol 76 44 -148 02/25/10 12:00  02/25/10 15:58 1
Phenol-d5 47 33-147 02/25/10 12:00  02/25/10 15:58 1
2,4,6-Tribromophenol 100 47 - 158 02/25/10 12:00  02/25/10 15:58 1

Client Sample ID: HTB0121-03

Lab Sample ID: 580-17956-3

Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/25/10 09:50
Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - SPLP West
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 4.3 ug/L ©02/25/1012:00  02/25/10 16:19 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2-Fluorophenol 76 44 - 148 02/25/10 12:00  02/25/10 16:19 1
Phenol-d5 42 33-147 02/25/10 12:00  02/25/10 16:19 1
2,4,6-Tribromophenol 99 47 - 158 02/25/10 12:00  02/25/10 16:19 1

Page 2 of 9
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Quality Control Data

Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

TestAmerica Job ID: 580-17956-1

Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS)

Lab Sample ID: LCS 580-59037/2-A
Matrix: Water
Analysis Batch: 59033

Client Sample ID: LCS 580-59037/2-A
Prep Type: Total/NA
Prep Batch: 59037

Page 3 of 9

Spike LCS LCS % Rec.
Analyte Added Result Qualifier Unit % Rec. Limits
Pentachlorophenol 9.82 9.03 ug/L 92 23-166 -
LCS LCS
Surrogate % Recovery Qualifier Limits
2-Fluorophenol 65 44 - 148
Phenol-d5 42 33-147
2,4,6-Tribromophenol 95 47 - 158
Lab Sample ID: MB 580-59025/1-B Client Sample ID: MB 580-59025/1-B
Matrix: Solid Prep Type: SPLP West
Analysis Batch: 59033 Prep Batch: 59037
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 4.6 ug/L ©02/25/1012:00  02/25/10 14:54 1
MB MB
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2-Fluorophenol 76 44 - 148 02/25/10 12:00  02/25/10 14:54 1
Phenol-d5 49 33-147 02/25/10 12:00  02/25/10 14:54 1
2,4,6-Tribromophenol 84 47-158 02/25/10 12:00  02/25/10 14:54 1

TestAmerica Seattle
02/26/2010



Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

Lab Chronicle

TestAmerica Job ID: 580-17956-1

Client Sample ID: HTB0121-01
Date Collected: 02/22/10 12:00
Date Received: 02/25/10 09:50

Lab Sample ID: 580-17956-1
Matrix: Solid

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
SPLP West Leach 1312 1 59025 02/25/10 11:00 SP TestAmerica Seattle
SPLP West Prep 3510C 1 59037  02/25/10 12:00 SP TestAmerica Seattle
SPLP West Analysis 8270C 1 59033  02/25/10 15:36 CM TestAmerica Seattle
Client Sample ID: HTB0121-02 Lab Sample ID: 580-17956-2
Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/25/10 09:50
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
SPLP West Leach 1312 1 59025 02/25/10 11:00 SP TestAmerica Seattle
SPLP West Prep 3510C 1 59037  02/25/10 12:00 SP TestAmerica Seattle
SPLP West Analysis 8270C 1 59033  02/25/10 15:58 CM TestAmerica Seattle
Client Sample ID: HTB0121-03 Lab Sample ID: 580-17956-3
Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/25/10 09:50
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
SPLP West Leach 1312 1 59025 02/25/10 11:00 SP TestAmerica Seattle
SPLP West Prep 3510C 1 59037  02/25/10 12:00 SP TestAmerica Seattle
SPLP West Analysis 8270C 1 59033  02/25/10 16:19 CM TestAmerica Seattle

Page 4 of 9
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Certification Summary
Client: TestAmerica Laboratories, Inc TestAmerica Job ID: 580-17956-1
Project/Site: HTB0121

Laboratory Program Authority EPA Region Certification ID Expiration Date
TestAmerica Seattle DoD ELAP L-A-B 0 L2236 01/19/13
TestAmerica Seattle ISO/IEC 17025 L-A-B 0 L2236 01/19/13
TestAmerica Seattle NELAC Primary AB Oregon 10 WA100007 11/06/09
TestAmerica Seattle NELAC Secondary AB California 9 1115CA 01/31/10
TestAmerica Seattle State Program Alaska 10 UST-022 03/04/10
TestAmerica Seattle State Program Washington 10 C1226 02/17/11
TestAmerica Seattle USDA P330-08-00099 05/22/11

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory’s
current list of certified methods and analytes.

TestAmerica Seattle
Page 5 of 9 02/26/2010



Method Summary

Client: TestAmerica Laboratories, Inc TestAmerica Job ID: 580-17956-1
Project/Site: HTB0121

Method Method Description Protocol Laboratory
8270C Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) SW846 TAL TAC

Protocol References:
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL TAC = TestAmerica Seattle, 5755 8th Street East, Tacoma, WA 98424, TEL (253)922-2310

TestAmerica Seattle
Page 6 of 9 02/26/2010



Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

Sample Summary

TestAmerica Job ID: 580-17956-1

Lab Sample ID Client Sample ID Matrix Sampled Received
580-17956-1 HTB0121-01 Solid 02/22/10 12:00  02/25/10 09:50
580-17956-2 HTB0121-02 Solid 02/22/10 12:00  02/25/10 09:50
580-17956-3 HTB0121-03 Solid 02/22/10 12:00  02/25/10 09:50

Page 7 of 9
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TestAmerica Honolulu

HTB0121 /727717

SENDING LABORATORY: RECEIVING LABORATORY:
TestAmerica Honolulu TestAmerica Tacoma
99-193 Aiea Heights Drive, Suite 121 5756 8th Street East
Aiea, HI 96701 Tacoma,, WA 98424
Phone: 808-486-5227 Phone :(253) 922-2310
Fax: 808-486-2456 Fax: 253
Project Manager: Samuel A. Lui Project Location: HI - HAWAII
Client: PVT Land Company Receipt Temperature: °C Ice: Y / N
CC results to russellokoji@gmail.com E
Analysis Units Due Expires Interlab Price Surch Comments

Sample ID: HTB0121-01 (222-01 - Solid/Soil) l,d Sampled: 02/22/10 12:00
8270D SPLP mg/L 0225140 03/01/10 12:00 $260 00 75% PCP only

2 [1 l\w

Containers Supplied ;
1L 1L Amber Glass
Unpt 5\’“\" Unpreserved (C)

Sample ID: HTB0121-02 (222-02 - Solid/Soil) 7(76\\1‘ Sampled: 02/22/10 12:00
8270D SPLP , mg/L ,027‘257’1'0 03/01/10 12:00 $260 00 75% PCP only

Containers Supplied:

1L Glas§ 1L Amber Glass
Unpresérved (B)¥al  Unpreserved (C)
V4 ~

Sample ID: HTB0121-03 (222-03 - Solid/Soil) whq“ Sampled: 02/22/10 12:00

8270D SPLP mg/L P S%‘%fﬁTU 03/01/10 12:00 $260.00 75% PCP only
~B27EB-FEHP-Semivols FRgH "\.".,\.'i/”“/m 03/04440-42:00 ﬁiﬁﬁ?@ﬁ—FS%—PeP—eMy-\ﬁ,x_""
Containers Supplied:

1L ber, Iass’N 1 L Amber Glass
Unpres d(B) ™"  Unpreserved (C)
\

%SPLP foe this sl(\upmo«\‘t Dﬂ’y

arr® To Tacoma

TC-LP Wita alm&; 90/\& ino {)mwm_& CWPWM'(‘ ~2/24/|o
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Releaked By Date/Time Recc(ved By Date/Time
-0.%¢

Released By Date/Time Received By Date/Time Page 1 of 1
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Login Sample Receipt Check List

Client: TestAmerica Laboratories, Inc

Login Number: 17956
Creator: Blankinship, Tom
List Number: 1

Job Number: 580-17956-1

List Source: TestAmerica Tacoma

Question T/FINA Comment
Radioactivity either was not measured or, if measured, is at or below True
background

The cooler's custody seal, if present, is intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
There are no discrepancies between the sample IDs on the containers and True
the COC.

Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

VOA sample vials do not have headspace or bubble is <6mm (1/4") in N/A
diameter.

If necessary, staff have been informed of any short hold time or quick TAT True
needs

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Is the Field Sampler's name present on COC? N/A
Sample Preservation Verified N/A

TestAmerica Seattle
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ANALYTICAL REPORT

TestAmerica Laboratories Inc.
TestAmerica Seattle

5755 8th Street East
Tacoma, WA 98424

Tel: (253)922-2310

TestAmerica Job ID: 580-17929-1
Client Project/Site: HTB0121

For:

TestAmerica Laboratories, Inc
99-193 Aiea Heights Drive
Suite 121

Aiea, Hawaii 96701

Attn: Marvin D Heskett I

Womalo KQW

Authorized for release hy:
2/25/2010 12:08 PM

Pam Johnson
Project Manager |
pamr.johnson@testamericainc.com

This report has been electronically signed and authorized by the
signatory. Electronic signature is intended to be the legally binding
equivalent of a traditionally handwritten signature.
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Job Narrative
580-17929-1

Comments
No additional comments.

Receipt
All samples were received in good condition within temperature requirements.

GC/MS Semi VOA - Method 8270C
The continuing calibration verification (CCV) for analytical batch 58958 exceeded control criteria for CCC compound di-n-octylphthalate.
All associated samples are being analyzed for PCP only. PCP passes within 20%D.

Phenol-d5 surrogate recovery was outside control limits for the following sample: 58947/1B MB, 580-17929-3MS, 580-17929-3. The
samples are analyzed for PCP only, so only 2,4,6-TBP surrogate is needed.

No other analytical or quality issues were noted.

General Chemistry
No analytical or quality issues were noted.

Organic Prep
No analytical or quality issues were noted.
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Analytical Data

Client: TestAmerica Laboratories, Inc TestAmerica Job ID: 580-17929-1
Project/Site: HTB0121

Client Sample ID: HTB0121-01 Lab Sample ID: 580-17929-1
Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/24/10 08:40

Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - TCLP

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 35 ug/l  02/24/10 11:40  02/24/10 16:14 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2,4,6-Tribromophenol 109 47-158 02/24/10 11:40  02/24/10 16:14 1
Client Sample ID: HTB0121-02 Lab Sample ID: 580-17929-2
Date Collected: 02/22/10 12:00 Matrix: Solid

Date Received: 02/24/10 08:40

Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - TCLP

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 35 ug/L ©02/24/10 11:40  02/24/10 16:35 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2,4,6-Tribromophenol 103 47 - 158 02/24/10 11:40  02/24/10 16:35 1
Client Sample ID: HTB0121-03 Lab Sample ID: 580-17929-3
Date Collected: 02/22/10 12:00 Matrix: Solid

Date Received: 02/24/10 08:40

Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - TCLP

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 35 ug/L ©02/24/1011:40  02/24/10 16:56 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2,4,6-Tribromophenol 99 47 - 158 02/24/10 11:40  02/24/10 16:56 1

TestAmerica Seattle
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Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

Quality Control Data

TestAmerica Job ID: 580-17929-1

Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS)

Lab Sample ID: LCS 580-58946/2-A
Matrix: Water
Analysis Batch: 58958

Client Sample ID: LCS 580-58946/2-A
Prep Type: Total/NA
Prep Batch: 58946

Spike LCS LCS % Rec.
Analyte Added Result Qualifier Unit % Rec. Limits
Pentachlorophenol 98.2 82.3 ug/L 84  23-166 -
LCS LCS
Surrogate % Recovery Qualifier Limits
2,4,6-Tribromophenol 106 47 - 158
Lab Sample ID: MB 580-58947/1-B Client Sample ID: MB 580-58947/1-B
Matrix: Solid Prep Type: TCLP
Analysis Batch: 58958 Prep Batch: 58946
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 35 ug/L ©02/24/10 11:40  02/24/10 15:33 1
MB MB
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2,4,6-Tribromophenol 83 47 - 158 02/24/10 11:40  02/24/10 15:33 1
Lab Sample ID: 580-17929-3 MS Client Sample ID: HTB0121-03
Matrix: Solid Prep Type: TCLP
Analysis Batch: 58958 Prep Batch: 58946
Sample Sample Spike MS MS % Rec.
Analyte Result Qualifier Added Result Qualifier Unit % Rec. Limits
Pentachlorophenol ND 98.2 117 ug/L 119 23-166 -
MS MS
Surrogate % Recovery Qualifier Limits
2,4,6-Tribromophenol 105 47 - 158
Lab Sample ID: 580-17929-3 DU Client Sample ID: HTB0121-03
Matrix: Solid Prep Type: TCLP
Analysis Batch: 58958 Prep Batch: 58946
Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit RPD Limit
Pentachlorophenol ND ND ug/L NC 45
DU DU
Surrogate % Recovery Qualifier Limits
2,4,6-Tribromophenol 106 47 - 158

Page 4 of 10
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Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

Lab Chronicle

TestAmerica Job ID: 580-17929-1

Client Sample ID: HTB0121-01
Date Collected: 02/22/10 12:00
Date Received: 02/24/10 08:40

Lab Sample ID: 580-17929-1
Matrix: Solid

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
TCLP Leach 1311 1 58947  02/24/10 11:35 SP TestAmerica Seattle
TCLP Prep 3510C 1 58946  02/24/10 11:40 SP TestAmerica Seattle
TCLP Analysis 8270C 1 58958  02/24/10 16:14 CM TestAmerica Seattle
Client Sample ID: HTB0121-02 Lab Sample ID: 580-17929-2
Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/24/10 08:40
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
TCLP Leach 1311 1 58947  02/24/10 11:35 SP TestAmerica Seattle
TCLP Prep 3510C 1 58946  02/24/10 11:40 SP TestAmerica Seattle
TCLP Analysis 8270C 1 58958  02/24/10 16:35 CM TestAmerica Seattle
Client Sample ID: HTB0121-03 Lab Sample ID: 580-17929-3
Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/24/10 08:40
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
TCLP Leach 1311 1 58947  02/24/10 11:35 SP TestAmerica Seattle
TCLP Prep 3510C 1 58946  02/24/10 11:40 SP TestAmerica Seattle
TCLP Analysis 8270C 1 58958  02/24/10 16:56 CM TestAmerica Seattle
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Certification Summary

Client: TestAmerica Laboratories, Inc TestAmerica Job ID: 580-17929-1
Project/Site: HTB0121

Laboratory Program Authority EPA Region Certification ID Expiration Date
TestAmerica Seattle DoD ELAP L-A-B 0 L2236 01/19/13
TestAmerica Seattle ISO/IEC 17025 L-A-B 0 L2236 01/19/13
TestAmerica Seattle NELAC Primary AB Oregon 10 WA100007 11/06/09
TestAmerica Seattle NELAC Secondary AB California 9 1115CA 01/31/10
TestAmerica Seattle State Program Alaska 10 UST-022 03/04/10
TestAmerica Seattle State Program Washington 10 C1226 02/17/11
TestAmerica Seattle USDA P330-08-00099 05/22/11

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory’s
current list of certified methods and analytes.

TestAmerica Seattle
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Method Summary

Client: TestAmerica Laboratories, Inc TestAmerica Job ID: 580-17929-1
Project/Site: HTB0121

Method Method Description Protocol Laboratory
8270C Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) SW846 TAL TAC

Protocol References:
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL TAC = TestAmerica Seattle, 5755 8th Street East, Tacoma, WA 98424, TEL (253)922-2310

TestAmerica Seattle
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Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

Sample Summary

TestAmerica Job ID: 580-17929-1

Lab Sample ID Client Sample ID Matrix Sampled Received
580-17929-1 HTB0121-01 Solid 02/22/10 12:00  02/24/10 08:40
580-17929-2 HTB0121-02 Solid 02/22/10 12:00  02/24/10 08:40
580-17929-3 HTB0121-03 Solid 02/22/10 12:00  02/24/10 08:40

Page 8 of 10
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~ SUBCONTRACT ORDER
TestAmerica Honolulu =~~~

HTB0121 / 7%27
SENDING LABORATORY: RECEIVING LABORATORY:
TestAmerica Honolulu TestAmerica Tacoma
99-193 Aiea Heights Drive, Suite 121 5755 8th Street East
Aiea, HI 96701 Tacoma,, WA 98424
Phone: 808-486-5227 Phone ;(253) 922-2310
Fax: 808-486-2456 Fax: 253
Project Manager: Samuel A. Lui Project Location: HI - HAWAII
Client: PVT Land Company Receipt Temperature: °C Icee Y/ N

CC results to russellokoji@gmail.com

Analysis Units

Due Expires Interlab Price Surch- Comments

Sample ID: HTB0121-01 (222-01 - Solid/Soil) dqgl\o

Sampled: 02/22/10 12:00

8270D TCLP Semivols

Containers Supplied:

1 L Amber Glass
Unpreserved (B)

mg/L

W) 03/01/10-12:00 $260.00 200% PCP only

o
A

Sample ID: HTB0121-02 (222-02 - Solid/Soil) 'Y""’l"

Sampled: 02/22/10 12:00

8270D TCLP Semivols mg/L

Containers Supplied:

1L Amber Glass
Unpreserved (B)

9;;237%‘ 03/011012:00  $260.00 200% PCP only

xpP

Sample ID: HTB0121-03 (222-03 - Solid/Soil) qh(sl]"

Sampled: 02/22/10 12:00

8270D TCLP Semivols mg/L 0 /10 03/01/10 12:00 $260.00 200% PCP only
Containers Supplied: P\SN’ '
1 L Amber Glass
Unpreserved (B)
7 Y/
K/ @/M M .
”%
SR 1]
;/ L~ \\': A Hashs Zﬁ% [//ZaA/ Ao 8
Released By Date/Time Received By / Dafe/Time
Released By Date/Time Received By Date/Time Page 1 of 1
Page 9 of 10 02/25/2010



Login Sample Receipt Check List

Client: TestAmerica Laboratories, Inc

Login Number: 17929
Creator: Gamble, Cathy
List Number: 1

Job Number: 580-17929-1

List Source: TestAmerica Tacoma

Question T/FINA Comment
Radioactivity either was not measured or, if measured, is at or below True
background

The cooler's custody seal, if present, is intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
There are no discrepancies between the sample IDs on the containers and True
the COC.

Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

VOA sample vials do not have headspace or bubble is <6mm (1/4") in N/A
diameter.

If necessary, staff have been informed of any short hold time or quick TAT True
needs

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Is the Field Sampler's name present on COC? N/A
Sample Preservation Verified N/A

TestAmerica Seattle
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ANALYTICAL REPORT

TestAmerica Laboratories Inc.
TestAmerica Seattle

5755 8th Street East
Tacoma, WA 98424

Tel: (253)922-2310

TestAmerica Job ID: 580-17929-1
Client Project/Site: HTB0121

For:

TestAmerica Laboratories, Inc
99-193 Aiea Heights Drive
Suite 121

Aiea, Hawaii 96701

Attn: Marvin D Heskett I

Womalo KQW

Authorized for release hy:
2/25/2010 12:08 PM

Pam Johnson
Project Manager |
pamr.johnson@testamericainc.com

This report has been electronically signed and authorized by the
signatory. Electronic signature is intended to be the legally binding
equivalent of a traditionally handwritten signature.

Page 1 of 10

02/25/2010


mailto:pamr.johnson@testamericainc.com
https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com

Job Narrative
580-17929-1

Comments
No additional comments.

Receipt
All samples were received in good condition within temperature requirements.

GC/MS Semi VOA - Method 8270C
The continuing calibration verification (CCV) for analytical batch 58958 exceeded control criteria for CCC compound di-n-octylphthalate.
All associated samples are being analyzed for PCP only. PCP passes within 20%D.

Phenol-d5 surrogate recovery was outside control limits for the following sample: 58947/1B MB, 580-17929-3MS, 580-17929-3. The
samples are analyzed for PCP only, so only 2,4,6-TBP surrogate is needed.

No other analytical or quality issues were noted.

General Chemistry
No analytical or quality issues were noted.

Organic Prep
No analytical or quality issues were noted.
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Analytical Data

Client: TestAmerica Laboratories, Inc TestAmerica Job ID: 580-17929-1
Project/Site: HTB0121

Client Sample ID: HTB0121-01 Lab Sample ID: 580-17929-1
Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/24/10 08:40

Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - TCLP

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 35 ug/l  02/24/10 11:40  02/24/10 16:14 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2,4,6-Tribromophenol 109 47-158 02/24/10 11:40  02/24/10 16:14 1
Client Sample ID: HTB0121-02 Lab Sample ID: 580-17929-2
Date Collected: 02/22/10 12:00 Matrix: Solid

Date Received: 02/24/10 08:40

Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - TCLP

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 35 ug/L ©02/24/10 11:40  02/24/10 16:35 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2,4,6-Tribromophenol 103 47 - 158 02/24/10 11:40  02/24/10 16:35 1
Client Sample ID: HTB0121-03 Lab Sample ID: 580-17929-3
Date Collected: 02/22/10 12:00 Matrix: Solid

Date Received: 02/24/10 08:40

Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) - TCLP

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 35 ug/L ©02/24/1011:40  02/24/10 16:56 1
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2,4,6-Tribromophenol 99 47 - 158 02/24/10 11:40  02/24/10 16:56 1

TestAmerica Seattle
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Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

Quality Control Data

TestAmerica Job ID: 580-17929-1

Method: 8270C - Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS)

Lab Sample ID: LCS 580-58946/2-A
Matrix: Water
Analysis Batch: 58958

Client Sample ID: LCS 580-58946/2-A
Prep Type: Total/NA
Prep Batch: 58946

Spike LCS LCS % Rec.
Analyte Added Result Qualifier Unit % Rec. Limits
Pentachlorophenol 98.2 82.3 ug/L 84  23-166 -
LCS LCS
Surrogate % Recovery Qualifier Limits
2,4,6-Tribromophenol 106 47 - 158
Lab Sample ID: MB 580-58947/1-B Client Sample ID: MB 580-58947/1-B
Matrix: Solid Prep Type: TCLP
Analysis Batch: 58958 Prep Batch: 58946
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Pentachlorophenol ND 35 ug/L ©02/24/10 11:40  02/24/10 15:33 1
MB MB
Surrogate % Recovery Qualifier Limits Prepared Analyzed  Dil Fac
2,4,6-Tribromophenol 83 47 - 158 02/24/10 11:40  02/24/10 15:33 1
Lab Sample ID: 580-17929-3 MS Client Sample ID: HTB0121-03
Matrix: Solid Prep Type: TCLP
Analysis Batch: 58958 Prep Batch: 58946
Sample Sample Spike MS MS % Rec.
Analyte Result Qualifier Added Result Qualifier Unit % Rec. Limits
Pentachlorophenol ND 98.2 117 ug/L 119 23-166 -
MS MS
Surrogate % Recovery Qualifier Limits
2,4,6-Tribromophenol 105 47 - 158
Lab Sample ID: 580-17929-3 DU Client Sample ID: HTB0121-03
Matrix: Solid Prep Type: TCLP
Analysis Batch: 58958 Prep Batch: 58946
Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit RPD Limit
Pentachlorophenol ND ND ug/L NC 45
DU DU
Surrogate % Recovery Qualifier Limits
2,4,6-Tribromophenol 106 47 - 158
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Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

Lab Chronicle

TestAmerica Job ID: 580-17929-1

Client Sample ID: HTB0121-01
Date Collected: 02/22/10 12:00
Date Received: 02/24/10 08:40

Lab Sample ID: 580-17929-1
Matrix: Solid

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
TCLP Leach 1311 1 58947  02/24/10 11:35 SP TestAmerica Seattle
TCLP Prep 3510C 1 58946  02/24/10 11:40 SP TestAmerica Seattle
TCLP Analysis 8270C 1 58958  02/24/10 16:14 CM TestAmerica Seattle
Client Sample ID: HTB0121-02 Lab Sample ID: 580-17929-2
Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/24/10 08:40
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
TCLP Leach 1311 1 58947  02/24/10 11:35 SP TestAmerica Seattle
TCLP Prep 3510C 1 58946  02/24/10 11:40 SP TestAmerica Seattle
TCLP Analysis 8270C 1 58958  02/24/10 16:35 CM TestAmerica Seattle
Client Sample ID: HTB0121-03 Lab Sample ID: 580-17929-3
Date Collected: 02/22/10 12:00 Matrix: Solid
Date Received: 02/24/10 08:40
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number Or Analyzed Analyst Lab
TCLP Leach 1311 1 58947  02/24/10 11:35 SP TestAmerica Seattle
TCLP Prep 3510C 1 58946  02/24/10 11:40 SP TestAmerica Seattle
TCLP Analysis 8270C 1 58958  02/24/10 16:56 CM TestAmerica Seattle
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Certification Summary

Client: TestAmerica Laboratories, Inc TestAmerica Job ID: 580-17929-1
Project/Site: HTB0121

Laboratory Program Authority EPA Region Certification ID Expiration Date
TestAmerica Seattle DoD ELAP L-A-B 0 L2236 01/19/13
TestAmerica Seattle ISO/IEC 17025 L-A-B 0 L2236 01/19/13
TestAmerica Seattle NELAC Primary AB Oregon 10 WA100007 11/06/09
TestAmerica Seattle NELAC Secondary AB California 9 1115CA 01/31/10
TestAmerica Seattle State Program Alaska 10 UST-022 03/04/10
TestAmerica Seattle State Program Washington 10 C1226 02/17/11
TestAmerica Seattle USDA P330-08-00099 05/22/11

Accreditation may not be offered or required for all methods and analytes reported in this package. Please contact your project manager for the laboratory’s
current list of certified methods and analytes.

TestAmerica Seattle
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Method Summary

Client: TestAmerica Laboratories, Inc TestAmerica Job ID: 580-17929-1
Project/Site: HTB0121

Method Method Description Protocol Laboratory
8270C Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) SW846 TAL TAC

Protocol References:
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL TAC = TestAmerica Seattle, 5755 8th Street East, Tacoma, WA 98424, TEL (253)922-2310

TestAmerica Seattle
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Client: TestAmerica Laboratories, Inc
Project/Site: HTB0121

Sample Summary

TestAmerica Job ID: 580-17929-1

Lab Sample ID Client Sample ID Matrix Sampled Received
580-17929-1 HTB0121-01 Solid 02/22/10 12:00  02/24/10 08:40
580-17929-2 HTB0121-02 Solid 02/22/10 12:00  02/24/10 08:40
580-17929-3 HTB0121-03 Solid 02/22/10 12:00  02/24/10 08:40

Page 8 of 10
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~ SUBCONTRACT ORDER
TestAmerica Honolulu =~~~

HTB0121 / 7%27
SENDING LABORATORY: RECEIVING LABORATORY:
TestAmerica Honolulu TestAmerica Tacoma
99-193 Aiea Heights Drive, Suite 121 5755 8th Street East
Aiea, HI 96701 Tacoma,, WA 98424
Phone: 808-486-5227 Phone ;(253) 922-2310
Fax: 808-486-2456 Fax: 253
Project Manager: Samuel A. Lui Project Location: HI - HAWAII
Client: PVT Land Company Receipt Temperature: °C Icee Y/ N

CC results to russellokoji@gmail.com

Analysis Units

Due Expires Interlab Price Surch- Comments

Sample ID: HTB0121-01 (222-01 - Solid/Soil) dqgl\o

Sampled: 02/22/10 12:00

8270D TCLP Semivols

Containers Supplied:

1 L Amber Glass
Unpreserved (B)

mg/L

W) 03/01/10-12:00 $260.00 200% PCP only

o
A

Sample ID: HTB0121-02 (222-02 - Solid/Soil) 'Y""’l"

Sampled: 02/22/10 12:00

8270D TCLP Semivols mg/L

Containers Supplied:

1L Amber Glass
Unpreserved (B)

9;;237%‘ 03/011012:00  $260.00 200% PCP only

xpP

Sample ID: HTB0121-03 (222-03 - Solid/Soil) qh(sl]"

Sampled: 02/22/10 12:00

8270D TCLP Semivols mg/L 0 /10 03/01/10 12:00 $260.00 200% PCP only
Containers Supplied: P\SN’ '
1 L Amber Glass
Unpreserved (B)
7 Y/
K/ @/M M .
”%
SR 1]
;/ L~ \\': A Hashs Zﬁ% [//ZaA/ Ao 8
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Login Sample Receipt Check List

Client: TestAmerica Laboratories, Inc

Login Number: 17929
Creator: Gamble, Cathy
List Number: 1

Job Number: 580-17929-1

List Source: TestAmerica Tacoma

Question T/FINA Comment
Radioactivity either was not measured or, if measured, is at or below True
background

The cooler's custody seal, if present, is intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
There are no discrepancies between the sample IDs on the containers and True
the COC.

Samples are received within Holding Time. True
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

VOA sample vials do not have headspace or bubble is <6mm (1/4") in N/A
diameter.

If necessary, staff have been informed of any short hold time or quick TAT True
needs

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Is the Field Sampler's name present on COC? N/A
Sample Preservation Verified N/A

TestAmerica Seattle
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Appendix C. Air Dispersion Modeling




Wet Season



Wet Season - Barium
Soil Disposal Emission Rate

Q = (ElO x h x umean)/(L x 106)

where: Q: PM, emission rate (g/s-mz)
E10: PM,, concentration (ug/m?®)
h: mixing height
Umean: mean wind speed (m/s), and
L: landfill length.
Eqip= 0.49
= 50 site-specific
= 10
Umean = 2.68 site-specific

Q= 2.6264E-07




Wet Ba.txt
04/05/15
23:11:01
*** SCREEN3 MODEL RUN ***
*** VERSION DATED 13043 ***

Wet Ba

SIMPLE TERRAIN INPUTS:
SOURCE TYPE = AREA
EMISSION RATE (G/(S-M**2)) = 0.262640E-06
SOURCE HEIGHT (M) = 0.1000
LENGTH OF LARGER SIDE (M) = 50.0000
LENGTH OF SMALLER SIDE (M) = 20.0000
RECEPTOR HEIGHT (M) = 1.8000
URBAN/RURAL OPTION = RURAL

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

MODEL ESTIMATES DIRECTION TO MAX CONCENTRATION

BUOY. FLUX = 0.000 M**4/S**3; MOM. FLUX = 0.000 M**4/S**2.

**% STABILITY CLASS 1 ONLY ***
*** ANEMOMETER HEIGHT WIND SPEED OF 2.68 M/S ONLY ***

AEAEAAAAAAAXAAAAAAAXAAAAXAAAAAAAXAAAAXXX

*** SCREEN AUTOMATED DISTANCES ***

AEAEAAAAKAAAXAAAAAAAXAAAAXAAAAAAAXAAAAXXX

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC Ul10M USTK MIX HT PLUME MAX DIR
w) (UG/M**3) STAB (M/S) (M/S) D) HT (M) (DEG)
200. 0.2143E-01 1 2.7 2.7 857.6 0.10 0.
300. 0.9163E-02 1 2.7 2.7 857.6 0.10 2.
400. 0.4715E-02 1 2.7 2.7 857.6 0.10 0.
500. 0.2629E-02 1 2.7 2.7 857.6 0.10 0.
600. 0.1527E-02 1 2.7 2.7 857.6 0.10 0.
700. 0.9602E-03 1 2.7 2.7 857.6 0.10 0.
800. 0.6428E-03 1 2.7 2.7 857.6 0.10 0.
900. 0.4513E-03 1 2.7 2.7 857.6 0.10 0.

1000. 0.3295E-03 1 2.7 2.7 857.6 0.10 0.

1100. 0.2514E-03 1 2.7 2.7 857.6 0.10 0.

1200. 0.2045E-03 1 2.7 2.7 857.6 0.10 0.

1300. 0.1783E-03 1 2.7 2.7 857.6 0.10 0.

1400. 0.1632E-03 1 2.7 2.7 857.6 0.10 0.

1500. 0.1527E-03 1 2.7 2.7 857.6 0.10 0.

1600. 0.1442E-03 1 2.7 2.7 857.6 0.10 0.

1700. 0.1367E-03 1 2.7 2.7 857.6 0.10 0.

1800. 0.1300E-03 1 2.7 2.7 857.6 0.10 0.

1900. 0.1240E-03 1 2.7 2.7 857.6 0.10 0.

2000. 0.1186E-03 1 2.7 2.7 857.6 0.10 0.

2100. 0.1136E-03 1 2.7 2.7 857.6 0.10 0.

2200. 0.1091E-03 1 2.7 2.7 857.6 0.10 0.

2300. 0.1049E-03 1 2.7 2.7 857.6 0.10 0.

2400. 0.1011E-03 1 2.7 2.7 857.6 0.10 0.

2500. 0.9757E-04 1 2.7 2.7 857.6 0.10 0.

2600. 0.9429E-04 1 2.7 2.7 857.6 0.10 0.

2700. 0.9124E-04 1 2.7 2.7 857.6 0.10 0.

2800. 0.8839E-04 1 2.7 2.7 857.6 0.10 0.

2900. 0.8574E-04 1 2.7 2.7 857.6 0.10 0.
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Wet Ba.txt

3000. 0.8324E-04 1 2.7 2.7 857.6 0.10 0.
3500. 0.7281E-04 1 2.7 2.7 857.6 0.10 0.
4000. 0.6485E-04 1 2.7 2.7 857.6 0.10 0.
4500. 0.5857E-04 1 2.7 2.7 857.6 0.10 0.
5000. 0.5347E-04 1 2.7 2.7 857.6 0.10 0.
5500. 0.4925E-04 1 2.7 2.7 857.6 0.10 0.
6000. 0.4570E-04 1 2.7 2.7 857.6 0.10 0.
6500. 0.4266E-04 1 2.7 2.7 857.6 0.10 0.
7000. 0.4003E-04 1 2.7 2.7 857.6 0.10 0.
7500. 0.3773E-04 1 2.7 2.7 857.6 0.10 0.
8000. 0.3570E-04 1 2.7 2.7 857.6 0.10 0.

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 200. M:
200. 0.2143E-01 1 2.7 2.7 857.6 0.10 0.

EAE A S e

EAE A S e o

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC ULIOM  USTK MIX HT  PLUME MAX DIR
(M)  (UG/M**3)  STAB (M/S) (M/S) (M) HT (M)  (DEG)
402.  0.4658E-02 1 2.7 2.7 857.6  0.10 0.

AEXAAXAXAAAAAAXAAAAAAAXAAAAAAAXAAAAXAAAXAA AKX AX

*** SUMMARY OF SCREEN MODEL RESULTS ***

AEAAAXKAAAAAAAXAAAAAAAXAAAAAAAXAAAAXAAAXAAAKXXX

CALCULATION MAX CONC ~ DIST TO  TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN 0.2143E-01 200. 0.

AEEAAAAAAKAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAAXAAAXAAAXAAAAXhX

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **

AEEAAAAAAAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAXAXAAAXAAAXAAAAXhX
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Wet Season - Lead
Soil Disposal Emission Rate

Q = (ElO x h x umean)/(L x 106)

where: Q: PM, emission rate (g/s-mz)
E10: PM,, concentration (ug/m?®)
h: mixing height
Umean: mean wind speed (m/s), and
L: landfill length.
Eqip= 0.27
= 50 site-specific
= 10
Umean = 2.68 site-specific

Q= 1.4472E-07




Wet Pb.txt
04/06/15
00:43:05
*** SCREEN3 MODEL RUN ***
*** VERSION DATED 13043 ***

Wet Pb

SIMPLE TERRAIN INPUTS:
SOURCE TYPE = AREA
EMISSION RATE (G/(S-M**2)) = 0.144720E-06
SOURCE HEIGHT (M) = 0.1000
LENGTH OF LARGER SIDE (M) = 50.0000
LENGTH OF SMALLER SIDE (M) = 20.0000
RECEPTOR HEIGHT (M) = 1.8000
URBAN/RURAL OPTION = RURAL

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

MODEL ESTIMATES DIRECTION TO MAX CONCENTRATION

BUOY. FLUX = 0.000 M**4/S**3; MOM. FLUX = 0.000 M**4/S**2.

**% STABILITY CLASS 1 ONLY ***
*** ANEMOMETER HEIGHT WIND SPEED OF 2.68 M/S ONLY ***

AEAEAAAAAAAXAAAAAAAXAAAAXAAAAAAAXAAAAXXX

*** SCREEN AUTOMATED DISTANCES ***

AEAEAAAAKAAAXAAAAAAAXAAAAXAAAAAAAXAAAAXXX

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC Ul10M USTK MIX HT PLUME MAX DIR
w) (UG/M**3) STAB (M/S) (M/S) D) HT (M) (DEG)
200. 0.1181E-01 1 2.7 2.7 857.6 0.10 0.
300. 0.5049E-02 1 2.7 2.7 857.6 0.10 2.
400. 0.2598E-02 1 2.7 2.7 857.6 0.10 0.
500. 0.1449E-02 1 2.7 2.7 857.6 0.10 0.
600. 0.8412E-03 1 2.7 2.7 857.6 0.10 0.
700. 0.5291E-03 1 2.7 2.7 857.6 0.10 0.
800. 0.3542E-03 1 2.7 2.7 857.6 0.10 0.
900. 0.2487E-03 1 2.7 2.7 857.6 0.10 0.

1000. 0.1816E-03 1 2.7 2.7 857.6 0.10 0.

1100. 0.1385E-03 1 2.7 2.7 857.6 0.10 0.

1200. 0.1127E-03 1 2.7 2.7 857.6 0.10 0.

1300. 0.9824E-04 1 2.7 2.7 857.6 0.10 0.

1400. 0.8990E-04 1 2.7 2.7 857.6 0.10 0.

1500. 0.8414E-04 1 2.7 2.7 857.6 0.10 0.

1600. 0.7944E-04 1 2.7 2.7 857.6 0.10 0.

1700. 0.7532E-04 1 2.7 2.7 857.6 0.10 0.

1800. 0.7164E-04 1 2.7 2.7 857.6 0.10 0.

1900. 0.6833E-04 1 2.7 2.7 857.6 0.10 0.

2000. 0.6533E-04 1 2.7 2.7 857.6 0.10 0.

2100. 0.6260E-04 1 2.7 2.7 857.6 0.10 0.

2200. 0.6011E-04 1 2.7 2.7 857.6 0.10 0.

2300. 0.5782E-04 1 2.7 2.7 857.6 0.10 0.

2400. 0.5571E-04 1 2.7 2.7 857.6 0.10 0.

2500. 0.5376E-04 1 2.7 2.7 857.6 0.10 0.

2600. 0.5196E-04 1 2.7 2.7 857.6 0.10 0.

2700. 0.5027E-04 1 2.7 2.7 857.6 0.10 0.

2800. 0.4871E-04 1 2.7 2.7 857.6 0.10 0.

2900. 0.4724E-04 1 2.7 2.7 857.6 0.10 0.
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Wet Pb.txt

3000. 0.4587E-04 1 2.7 2.7 857.6 0.10 0.
3500. 0.4012E-04 1 2.7 2.7 857.6 0.10 0.
4000. 0.3573E-04 1 2.7 2.7 857.6 0.10 0.
4500. 0.3227E-04 1 2.7 2.7 857.6 0.10 0.
5000. 0.2946E-04 1 2.7 2.7 857.6 0.10 0.
5500. 0.2714E-04 1 2.7 2.7 857.6 0.10 0.
6000. 0.2518E-04 1 2.7 2.7 857.6 0.10 0.
6500. 0.2351E-04 1 2.7 2.7 857.6 0.10 0.
7000. 0.2206E-04 1 2.7 2.7 857.6 0.10 0.
7500. 0.2079E-04 1 2.7 2.7 857.6 0.10 0.
8000. 0.1967E-04 1 2.7 2.7 857.6 0.10 0.

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 200. M:
200. 0.1181E-01 1 2.7 2.7 857.6 0.10 0.

EAE A S e

EAE A S e o

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC ULIOM  USTK MIX HT  PLUME MAX DIR
(M)  (UG/M**3)  STAB (M/S) (M/S) (M) HT (M)  (DEG)
402. 0.2567E-02 1 2.7 2.7 857.6  0.10 0.

AEXAAXAXAAAAAAXAAAAAAAXAAAAAAAXAAAAXAAAXAA AKX AX

*** SUMMARY OF SCREEN MODEL RESULTS ***

AEAAAXKAAAAAAAXAAAAAAAXAAAAAAAXAAAAXAAAXAAAKXXX

CALCULATION MAX CONC ~ DIST TO  TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN 0.1181E-01 200. 0.

AEEAAAAAAKAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAAXAAAXAAAXAAAAXhX

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **

AEEAAAAAAAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAXAXAAAXAAAXAAAAXhX
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Wet Season - Respirable Dust (PM10)
Soil Disposal Emission Rate

Q = (ElO x h x umean)/(L x 106)

where: Q: PM, emission rate (g/s-mz)
E10: PM,, concentration (ug/m?®)
h: mixing height
Umean: mean wind speed (m/s), and
L: landfill length.
Eipp= 90
= 50 site-specific
= 10
Umean = 2.68 site-specific

Q= 0.00004824




Wet PM10.txt
04/06/15
09:00:56
*** SCREEN3 MODEL RUN ***
**%* VERSION DATED 13043 ***

Wet PM10

SIMPLE TERRAIN INPUTS:
SOURCE TYPE = AREA
EMISSION RATE (G/(S-M**2)) = 0.482400E-04
SOURCE HEIGHT (M) = 0.1000
LENGTH OF LARGER SIDE (M) = 50.0000
LENGTH OF SMALLER SIDE (M) = 20.0000
RECEPTOR HEIGHT (M) = 1.8000
URBAN/RURAL OPTION = RURAL

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

MODEL ESTIMATES DIRECTION TO MAX CONCENTRATION

BUOY. FLUX = 0.000 M**4/S**3; MOM. FLUX = 0.000 M**4/S**2.

**% STABILITY CLASS 1 ONLY ***
*** ANEMOMETER HEIGHT WIND SPEED OF 2.68 M/S ONLY ***

AEAIAAAAAAAXAAAAAAAXAAAAXAAAAAAAXAAAAAXX

*** SCREEN AUTOMATED DISTANCES ***

AEAAAAAAAAXAAAAAAAXAAAAXAAAAAAAXAAAAXXX

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC Ul1l0M USTK MIX HT PLUME MAX DIR
D) (UG/M**3) STAB (M/S) (M/S) w) HT (M) (DEG)
200. 3.936 1 2.7 2.7 857.6 0.10 0.
300. 1.683 1 2.7 2.7 857.6 0.10 2.
400. 0.8661 1 2.7 2.7 857.6 0.10 0.
500. 0.4829 1 2.7 2.7 857.6 0.10 0.
600. 0.2804 1 2.7 2.7 857.6 0.10 0.
700. 0.1764 1 2.7 2.7 857.6 0.10 0.
800. 0.1181 1 2.7 2.7 857.6 0.10 0.
900. 0.8290E-01 1 2.7 2.7 857.6 0.10 0.

1000. 0.6052E-01 1 2.7 2.7 857.6 0.10 0.

1100. 0.4618E-01 1 2.7 2.7 857.6 0.10 0.

1200. 0.3755E-01 1 2.7 2.7 857.6 0.10 0.

1300. 0.3275E-01 1 2.7 2.7 857.6 0.10 0.

1400. 0.2997E-01 1 2.7 2.7 857.6 0.10 0.

1500. 0.2805E-01 1 2.7 2.7 857.6 0.10 0.

1600. 0.2648E-01 1 2.7 2.7 857.6 0.10 0.

1700. 0.2511E-01 1 2.7 2.7 857.6 0.10 0.

1800. 0.2388E-01 1 2.7 2.7 857.6 0.10 0.

1900. 0.2278E-01 1 2.7 2.7 857.6 0.10 0.

2000. 0.2178E-01 1 2.7 2.7 857.6 0.10 0.

2100. 0.2087E-01 1 2.7 2.7 857.6 0.10 0.

2200. 0.2004E-01 1 2.7 2.7 857.6 0.10 0.

2300. 0.1927E-01 1 2.7 2.7 857.6 0.10 0.

2400. 0.1857E-01 1 2.7 2.7 857.6 0.10 0.

2500. 0.1792E-01 1 2.7 2.7 857.6 0.10 0.

2600. 0.1732E-01 1 2.7 2.7 857.6 0.10 0.

2700. 0.1676E-01 1 2.7 2.7 857.6 0.10 0.

2800. 0.1624E-01 1 2.7 2.7 857.6 0.10 0.

2900. 0.1575E-01 1 2.7 2.7 857.6 0.10 0.
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Wet PM10.txt

3000. 0.1529E-01 1 2.7 2.7 857.6 0.10 0.
3500. 0.1337E-01 1 2.7 2.7 857.6 0.10 0.
4000. 0.1191E-01 1 2.7 2.7 857.6 0.10 0.
4500. 0.1076E-01 1 2.7 2.7 857.6 0.10 0.
5000. 0.9821E-02 1 2.7 2.7 857.6 0.10 0.
5500. 0.9047E-02 1 2.7 2.7 857.6 0.10 0.
6000. 0.8394E-02 1 2.7 2.7 857.6 0.10 0.
6500. 0.7836E-02 1 2.7 2.7 857.6 0.10 0.
7000. 0.7353E-02 1 2.7 2.7 857.6 0.10 0.
7500. 0.6930E-02 1 2.7 2.7 857.6 0.10 0.
8000. 0.6558E-02 1 2.7 2.7 857.6 0.10 0.

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 200. M:
200. 3.936 1 2.7 2.7 857.6 0.10 0.

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC ULIOM  USTK MIX HT  PLUME MAX DIR
(M)  (UG/M**3)  STAB (M/S) (M/S) (M) HT (M)  (DEG)
402. 0.8555 1 2.7 2.7 857.6  0.10 0.

AEXAAEAXAAAAAAXAAAAAAAAAAAAAAXAAAAAAAXAAAKXXXX

*** SUMMARY OF SCREEN MODEL RESULTS ***

AEXAAEKAAAAAAAXAAAAAAAAAAAAAAXAAAAXAAAXAAAKXXAX

CALCULATION MAX CONC ~ DIST TO  TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN 3.936 200. 0.

AEEAAAAAAAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAXAXAAAAAAXAAAAXAX

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **

AEEAAAAAAAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAXAXAAAXAAAXAAAAXAX
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Dry Season - Barium
Soil Disposal Emission Rate

Q = (ElO x h x umean)/(L x 106)

where: Q: PM,, emission rate (g/s-mz)
E10: PM, concentration (pg/m?®)
h: mixing height
Umean: mean wind speed (m/s), and
L: landfill length.
Eqip= 0.49
= 50 site-specific
= 10
Umean = 2.26 site-specific

Q= 2.2148E-07




Dry Pb.txt
04/06/15
14:22:39
*** SCREEN3 MODEL RUN ***
*** VERSION DATED 13043 ***

Dry Pb

SIMPLE TERRAIN INPUTS:
SOURCE TYPE = AREA
EMISSION RATE (G/(S-M**2)) = 0.122040E-06
SOURCE HEIGHT (M) = 0.1000
LENGTH OF LARGER SIDE (M) = 50.0000
LENGTH OF SMALLER SIDE (M) = 20.0000
RECEPTOR HEIGHT (M) = 1.8000
URBAN/RURAL OPTION = RURAL

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

MODEL ESTIMATES DIRECTION TO MAX CONCENTRATION

BUOY. FLUX = 0.000 M**4/S**3; MOM. FLUX = 0.000 M**4/S**2.

**% STABILITY CLASS 1 ONLY ***
*** ANEMOMETER HEIGHT WIND SPEED OF 2.26 M/S ONLY ***

AEAEAAAAAAAXAAAAAAAXAAAAXAAAAAAAXAAAAXXX

*** SCREEN AUTOMATED DISTANCES ***

AEAEAAAAKAAAXAAAAAAAXAAAAXAAAAAAAXAAAAXXX

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC Ul10M USTK MIX HT PLUME MAX DIR
w) (UG/M**3) STAB (M/S) (M/S) D) HT (M) (DEG)
200. 0.1181E-01 1 2.3 2.3 723.2 0.10 0.
300. 0.5049E-02 1 2.3 2.3 723.2 0.10 2.
400. 0.2598E-02 1 2.3 2.3 723.2 0.10 0.
500. 0.1449E-02 1 2.3 2.3 723.2 0.10 0.
600. 0.8412E-03 1 2.3 2.3 723.2 0.10 0.
700. 0.5291E-03 1 2.3 2.3 723.2 0.10 0.
800. 0.3542E-03 1 2.3 2.3 723.2 0.10 0.
900. 0.2489E-03 1 2.3 2.3 723.2 0.10 0.

1000. 0.1836E-03 1 2.3 2.3 723.2 0.10 0.

1100. 0.1454E-03 1 2.3 2.3 723.2 0.10 0.

1200. 0.1250E-03 1 2.3 2.3 723.2 0.10 0.

1300. 0.1137E-03 1 2.3 2.3 723.2 0.10 0.

1400. 0.1060E-03 1 2.3 2.3 723.2 0.10 0.

1500. 0.9969E-04 1 2.3 2.3 723.2 0.10 0.

1600. 0.9419E-04 1 2.3 2.3 723.2 0.10 0.

1700. 0.8932E-04 1 2.3 2.3 723.2 0.10 0.

1800. 0.8495E-04 1 2.3 2.3 723.2 0.10 0.

1900. 0.8103E-04 1 2.3 2.3 723.2 0.10 0.

2000. 0.7747E-04 1 2.3 2.3 723.2 0.10 0.

2100. 0.7424E-04 1 2.3 2.3 723.2 0.10 0.

2200. 0.7128E-04 1 2.3 2.3 723.2 0.10 0.

2300. 0.6856E-04 1 2.3 2.3 723.2 0.10 0.

2400. 0.6606E-04 1 2.3 2.3 723.2 0.10 0.

2500. 0.6375E-04 1 2.3 2.3 723.2 0.10 0.

2600. 0.6161E-04 1 2.3 2.3 723.2 0.10 0.

2700. 0.5962E-04 1 2.3 2.3 723.2 0.10 0.

2800. 0.5776E-04 1 2.3 2.3 723.2 0.10 0.

2900. 0.5602E-04 1 2.3 2.3 723.2 0.10 0.
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Dry Pb.txt

3000. 0.5439E-04 1 2.3 2.3 723.2 0.10 0.
3500. 0.4757E-04 1 2.3 2.3 723.2 0.10 0.
4000. 0.4237E-04 1 2.3 2.3 723.2 0.10 0.
4500. 0.3827E-04 1 2.3 2.3 723.2 0.10 0.
5000. 0.3494E-04 1 2.3 2.3 723.2 0.10 0.
5500. 0.3218E-04 1 2.3 2.3 723.2 0.10 0.
6000. 0.2986E-04 1 2.3 2.3 723.2 0.10 0.
6500. 0.2787E-04 1 2.3 2.3 723.2 0.10 0.
7000. 0.2616E-04 1 2.3 2.3 723.2 0.10 0.
7500. 0.2465E-04 1 2.3 2.3 723.2 0.10 0.
8000. 0.2333E-04 1 2.3 2.3 723.2 0.10 0.

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 200. M:
200. 0.1181E-01 1 2.3 2.3 723.2 0.10 0.

EAE A S e

EAE A S e o

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC ULIOM  USTK MIX HT  PLUME MAX DIR
(M)  (UG/M**3)  STAB (M/S) (M/S) (M) HT (M)  (DEG)
402. 0.2567E-02 1 2.3 2.3 723.2  0.10 0.

AEXAAXAXAAAAAAXAAAAAAAXAAAAAAAXAAAAXAAAXAA AKX AX

*** SUMMARY OF SCREEN MODEL RESULTS ***

AEAAAXKAAAAAAAXAAAAAAAXAAAAAAAXAAAAXAAAXAAAKXXX

CALCULATION MAX CONC ~ DIST TO  TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN 0.1181E-01 200. 0.

AEEAAAAAAKAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAAXAAAXAAAXAAAAXhX

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **

AEEAAAAAAAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAXAXAAAXAAAXAAAAXhX
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Dry Season - Lead
Soil Disposal Emission Rate

Q = (ElO x h x umean)/(L x 106)

where: Q: PM,, emission rate (g/s-mz)
E10: PM, concentration (pg/m?®)
h: mixing height
Umean: mean wind speed (m/s), and
L: landfill length.
Eqip= 0.27
= 50 site-specific
= 10
Umean = 2.26 site-specific

Q= 1.2204E-07




Dry Ba.txt
04/06/15
13:59:53
*** SCREEN3 MODEL RUN ***
*** VERSION DATED 13043 ***

Dry Ba

SIMPLE TERRAIN INPUTS:
SOURCE TYPE = AREA
EMISSION RATE (G/(S-M**2)) = 0.221480E-06
SOURCE HEIGHT (M) = 0.1000
LENGTH OF LARGER SIDE (M) = 50.0000
LENGTH OF SMALLER SIDE (M) = 20.0000
RECEPTOR HEIGHT (M) = 1.8000
URBAN/RURAL OPTION = RURAL

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

MODEL ESTIMATES DIRECTION TO MAX CONCENTRATION

BUOY. FLUX = 0.000 M**4/S**3; MOM. FLUX = 0.000 M**4/S**2.

**% STABILITY CLASS 1 ONLY ***
*** ANEMOMETER HEIGHT WIND SPEED OF 2.26 M/S ONLY ***

AEAEAAAAAAAXAAAAAAAXAAAAXAAAAAAAXAAAAXXX

*** SCREEN AUTOMATED DISTANCES ***

AEAEAAAAKAAAXAAAAAAAXAAAAXAAAAAAAXAAAAXXX

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC Ul10M USTK MIX HT PLUME MAX DIR
w) (UG/M**3) STAB (M/S) (M/S) D) HT (M) (DEG)
200. 0.2143E-01 1 2.3 2.3 723.2 0.10 0.
300. 0.9163E-02 1 2.3 2.3 723.2 0.10 2.
400. 0.4715E-02 1 2.3 2.3 723.2 0.10 0.
500. 0.2629E-02 1 2.3 2.3 723.2 0.10 0.
600. 0.1527E-02 1 2.3 2.3 723.2 0.10 0.
700. 0.9602E-03 1 2.3 2.3 723.2 0.10 0.
800. 0.6428E-03 1 2.3 2.3 723.2 0.10 0.
900. 0.4517E-03 1 2.3 2.3 723.2 0.10 0.

1000. 0.3332E-03 1 2.3 2.3 723.2 0.10 0.

1100. 0.2638E-03 1 2.3 2.3 723.2 0.10 0.

1200. 0.2268E-03 1 2.3 2.3 723.2 0.10 0.

1300. 0.2063E-03 1 2.3 2.3 723.2 0.10 0.

1400. 0.1923E-03 1 2.3 2.3 723.2 0.10 0.

1500. 0.1809E-03 1 2.3 2.3 723.2 0.10 0.

1600. 0.1709E-03 1 2.3 2.3 723.2 0.10 0.

1700. 0.1621E-03 1 2.3 2.3 723.2 0.10 0.

1800. 0.1542E-03 1 2.3 2.3 723.2 0.10 0.

1900. 0.1470E-03 1 2.3 2.3 723.2 0.10 0.

2000. 0.1406E-03 1 2.3 2.3 723.2 0.10 0.

2100. 0.1347E-03 1 2.3 2.3 723.2 0.10 0.

2200. 0.1294E-03 1 2.3 2.3 723.2 0.10 0.

2300. 0.1244E-03 1 2.3 2.3 723.2 0.10 0.

2400. 0.1199E-03 1 2.3 2.3 723.2 0.10 0.

2500. 0.1157E-03 1 2.3 2.3 723.2 0.10 0.

2600. 0.1118E-03 1 2.3 2.3 723.2 0.10 0.

2700. 0.1082E-03 1 2.3 2.3 723.2 0.10 0.

2800. 0.1048E-03 1 2.3 2.3 723.2 0.10 0.

2900. 0.1017E-03 1 2.3 2.3 723.2 0.10 0.
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Dry Ba.txt

3000. 0.9871E-04 1 2.3 2.3 723.2 0.10 0.
3500. 0.8634E-04 1 2.3 2.3 723.2 0.10 0.
4000. 0.7690E-04 1 2.3 2.3 723.2 0.10 0.
4500. 0.6945E-04 1 2.3 2.3 723.2 0.10 0.
5000. 0.6341E-04 1 2.3 2.3 723.2 0.10 0.
5500. 0.5841E-04 1 2.3 2.3 723.2 0.10 0.
6000. 0.5419E-04 1 2.3 2.3 723.2 0.10 0.
6500. 0.5059E-04 1 2.3 2.3 723.2 0.10 0.
7000. 0.4747E-04 1 2.3 2.3 723.2 0.10 0.
7500. 0.4474E-04 1 2.3 2.3 723.2 0.10 0.
8000. 0.4234E-04 1 2.3 2.3 723.2 0.10 0.

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 200. M:
200. 0.2143E-01 1 2.3 2.3 723.2 0.10 0.

EAE A S e

EAE A S e o

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC ULIOM  USTK MIX HT  PLUME MAX DIR
(M)  (UG/M**3)  STAB (M/S) (M/S) (M) HT (M)  (DEG)
402.  0.4658E-02 1 2.3 2.3 723.2  0.10 0.

AEXAAXAXAAAAAAXAAAAAAAXAAAAAAAXAAAAXAAAXAA AKX AX

*** SUMMARY OF SCREEN MODEL RESULTS ***

AEAAAXKAAAAAAAXAAAAAAAXAAAAAAAXAAAAXAAAXAAAKXXX

CALCULATION MAX CONC ~ DIST TO  TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN 0.2143E-01 200. 0.

AEEAAAAAAKAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAAXAAAXAAAXAAAAXhX

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **

AEEAAAAAAAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAXAXAAAXAAAXAAAAXhX
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Dry Season - Respirable Dust (PM10)
Soil Disposal Emission Rate

Q = (ElO x h x umean)/(L x 106)

where: Q: PM,, emission rate (g/s-mz)
E10: PM, concentration (pg/m?®)
h: mixing height
Umean: mean wind speed (m/s), and
L: landfill length.
Eipp= 920
= 50 site-specific
= 10
Umean = 2.26 site-specific

Q= 0.00004068




Dry PM10.txt
04/06/15
15:53:06
*** SCREEN3 MODEL RUN ***
*** VERSION DATED 13043 ***

Dry PM10

SIMPLE TERRAIN INPUTS:
SOURCE TYPE = AREA
EMISSION RATE (G/(S-M**2)) = 0.406800E-04
SOURCE HEIGHT (M) = 0.1000
LENGTH OF LARGER SIDE (M) = 50.0000
LENGTH OF SMALLER SIDE (M) = 20.0000
RECEPTOR HEIGHT (M) = 1.8000
URBAN/RURAL OPTION = RURAL

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

MODEL ESTIMATES DIRECTION TO MAX CONCENTRATION

BUOY. FLUX = 0.000 M**4/S**3; MOM. FLUX = 0.000 M**4/S**2.

**% STABILITY CLASS 1 ONLY ***
*** ANEMOMETER HEIGHT WIND SPEED OF 2.26 M/S ONLY ***

AEAIAAAAAAAXAAAAAAAXAAAAXAAAAAAAXAAAAAXX

*** SCREEN AUTOMATED DISTANCES ***

AEAAAAAAAAXAAAAAAAXAAAAXAAAAAAAXAAAAXXX

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC Ul1l0M USTK MIX HT PLUME MAX DIR
D) (UG/M**3) STAB (M/S) (M/S) w) HT (M) (DEG)
200. 3.936 1 2.3 2.3 723.2 0.10 0.
300. 1.683 1 2.3 2.3 723.2 0.10 2.
400. 0.8661 1 2.3 2.3 723.2 0.10 0.
500. 0.4829 1 2.3 2.3 723.2 0.10 0.
600. 0.2804 1 2.3 2.3 723.2 0.10 0.
700. 0.1764 1 2.3 2.3 723.2 0.10 0.
800. 0.1181 1 2.3 2.3 723.2 0.10 0.
900. 0.8296E-01 1 2.3 2.3 723.2 0.10 0.

1000. 0.6119E-01 1 2.3 2.3 723.2 0.10 0.

1100. 0.4846E-01 1 2.3 2.3 723.2 0.10 0.

1200. 0.4166E-01 1 2.3 2.3 723.2 0.10 0.

1300. 0.3789E-01 1 2.3 2.3 723.2 0.10 0.

1400. 0.3533E-01 1 2.3 2.3 723.2 0.10 0.

1500. 0.3323E-01 1 2.3 2.3 723.2 0.10 0.

1600. 0.3140E-01 1 2.3 2.3 723.2 0.10 0.

1700. 0.2977E-01 1 2.3 2.3 723.2 0.10 0.

1800. 0.2832E-01 1 2.3 2.3 723.2 0.10 0.

1900. 0.2701E-01 1 2.3 2.3 723.2 0.10 0.

2000. 0.2582E-01 1 2.3 2.3 723.2 0.10 0.

2100. 0.2475E-01 1 2.3 2.3 723.2 0.10 0.

2200. 0.2376E-01 1 2.3 2.3 723.2 0.10 0.

2300. 0.2285E-01 1 2.3 2.3 723.2 0.10 0.

2400. 0.2202E-01 1 2.3 2.3 723.2 0.10 0.

2500. 0.2125E-01 1 2.3 2.3 723.2 0.10 0.

2600. 0.2054E-01 1 2.3 2.3 723.2 0.10 0.

2700. 0.1987E-01 1 2.3 2.3 723.2 0.10 0.

2800. 0.1925E-01 1 2.3 2.3 723.2 0.10 0.

2900. 0.1867E-01 1 2.3 2.3 723.2 0.10 0.
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Dry PM10.txt

3000. 0.1813E-01 1 2.3 2.3 723.2 0.10 0.
3500. 0.1586E-01 1 2.3 2.3 723.2 0.10 0.
4000. 0.1412E-01 1 2.3 2.3 723.2 0.10 0.
4500. 0.1276E-01 1 2.3 2.3 723.2 0.10 0.
5000. 0.1165E-01 1 2.3 2.3 723.2 0.10 0.
5500. 0.1073E-01 1 2.3 2.3 723.2 0.10 0.
6000. 0.9954E-02 1 2.3 2.3 723.2 0.10 0.
6500. 0.9292E-02 1 2.3 2.3 723.2 0.10 0.
7000. 0.8719E-02 1 2.3 2.3 723.2 0.10 0.
7500. 0.8218E-02 1 2.3 2.3 723.2 0.10 0.
8000. 0.7776E-02 1 2.3 2.3 723.2 0.10 0.

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 200. M:
200. 3.936 1 2.3 2.3 723.2 0.10 0.

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

DIST CONC ULIOM  USTK MIX HT  PLUME MAX DIR
(M)  (UG/M**3)  STAB (M/S) (M/S) (M) HT (M)  (DEG)
402. 0.8555 1 2.3 2.3 723.2  0.10 0.

AEXAAEAXAAAAAAXAAAAAAAAAAAAAAXAAAAAAAXAAAKXXXX

*** SUMMARY OF SCREEN MODEL RESULTS ***

AEXAAEKAAAAAAAXAAAAAAAAAAAAAAXAAAAXAAAXAAAKXXAX

CALCULATION MAX CONC ~ DIST TO  TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN 3.936 200. 0.

AEEAAAAAAAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAXAXAAAAAAXAAAAXAX

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **

AEEAAAAAAAAAAAAAXAAAAAAAXAAAAAAAXAAAAAAAXAXAAAXAAAXAAAAXAX
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Appendix D. Risk Characterization
Spreadsheets




CHILD RESIDENT - DUST INHALATION
RISK CHARACTERIZATION
PVT LANDFILL

Scenario: Current Operations

Receptor: Child Resident

Medium: Dust from Recycling Operations
Exposure Pathway: Inhalation

Cdust = Chemical Concentration in Air

AT (noncancer)= ED in years x 365 days/year x 24 hours/day
AT (cancer)= lifetime in years (70 years) x 365 days/year x 24 hours/day
EC (ug/m3) = (Cdust x ET x EF x ED)
AT
Hazard Quotient (HQ) = EC (ug/m3) / RfC (ug/m3)
Cancer Risk (ELCR) = EC (ug/m3) * IUR (ug/m3)"-1
Parameter (units) Value
EC: Exposure Concentration (ug/m3) See Below
Cdust: Concentration of dust-bound chemical in air (mg/m3) Calculated
RAF: Relative Absorption Factor (Inhalation) (unitless) Chemical-Specific
ET: Exposure Time - dust (hr/d) 24
EF: Exposure Frequency (days/year) 350
ED: Exposure Duration (years) 6
AT: Averaging Time (hours) (noncancer ) 52560
AT: Averaging Time (hours) (cancer) 613200
RfC: Reference Concentrations Inhalation (ug/m3) Chemical-Specific
IUR: Inhalation Unit Risk Factor [(ug/m3)"-1] Chemical-Specific
CF: Conversion Factor (kg/mg) 1.00E-06
Noncancer Hazard Quotient Excess Lifetime Cancer Risk
Chemical
Concentration in
Dust Air at Inhalation
Concentration at| Residential Inhalation RAF RFC RAF
Compound Emission Source Location (noncancer)  EC (noncancer)  (non-cancer) Soil-Dust HQ (cancer) EC (cancer) IUR Soil- Dust Risk
(mg/m3) (mg/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3)"-1
METALS
Barium 4.90E-04 9.32E-07 1 8.93E-04 5.00E-01 1.79E-03 1 NA NA NA

1.79E-03 0.00E+00




ADULT RESIDENT - DUST INHALATION
RISK CHARACTERIZATION
PVT LANDFILL

Scenario: Current Operations

Receptor: Adult Resident

Medium: Dust from Recycling Operations
Exposure Pathway: Inhalation

Cdust = Chemical Concentration in Air

AT (noncancer)=

AT (cancer)=

EC (ug/m3) = (Cdust x ET x EF x ED)
AT

Hazard Quotient (HQ) =
Cancer Risk (ELCR) =

EC (ug/m3) / RfC (ug/m3)
EC (ug/m3) * IUR (ug/m3)"-1

ED in years x 365 days/year x 24 hours/day
lifetime in years (70 years) x 365 days/year x 24 hours/day

Parameter (units) Value
EC: Exposure Concentration (ug/m3) See Below
Cdust: Concentration of dust-bound chemical in air (mg/m3) Calculated
RAF: Relative Absorption Factor (Inhalation) (unitless) Chemical-Specific
ET: Exposure Time - dust (hr/d) 24
EF: Exposure Frequency (days/year) 350
ED: Exposure Duration (years) 20
AT: Averaging Time (hours) (noncancer ) 175200
AT: Averaging Time (hours) (cancer) 613200

RfC: Reference Concentrations Inhalation (ug/m3)
IUR: Inhalation Unit Risk Factor [(ug/m3)"-1]

Chemical-Specific
Chemical-Specific

CF: Conversion Factor (kg/mg) 1.00E-06
Noncancer Hazard Quotient Excess Lifetime Cancer Risk
Chemical
Concentration in
Dust Air at Inhalation
Concentration at Residential Inhalation RAF RFC RAF
Compound Emission Source Location (noncancer)  EC (noncancer)  (non-cancer) Soil-Dust HQ (cancer) EC (cancer) IUR Soil- Dust Risk
(mg/m3) (mg/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3)"-1
METALS
Barium 4.90E-04 9.32E-07 1 8.93E-04 5.00E-01 1.79E-03 1 NA NA NA
1.79E-03 0.00E+00




LEAD MODEL FOR WINDOWS Version 1.1

Model Version: 1.1 Build11
User Name:

Date:

Site Name:

Operable Unit:

Run Mode: Research

Kkkkkk A| r *kkkkk

Indoor Air Pb Concentration: 100.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m3/day) (%) (ng Pb/m3)

.b5-1 1.000 2.000 32.000 0.001

1-2 2.000 3.000 32.000 0.001

2-3 3.000 5.000 32.000 0.001

3-4 4.000 5.000 32.000 0.001

4-5 4.000 5.000 32.000 0.001

5-6 4.000 7.000 32.000 0.001

6-7 4.000 7.000 32.000 0.001

*kkkkk DI et *kkkkk

Age Diet Intake(ug/day)

5-1 2.260
1-2 1.960
2-3 2.130
3-4 2.040
4-5 1.950
5-6 2.050
6-7 2.220

wrxxkk Drinking Water x#xss*

Water Consumption:
Age Water (L/day)

.5-1 0.200
1-2 0.500
2-3 0.520
3-4 0.530
4-5 0.550
5-6 0.580
6-7 0.590

Drinking Water Concentration: 4.000 ug Pb/L
*kkkkk SO” & DU St *kkkkk

Multiple Source Analysis Used
Average multiple source concentration: 51.151 pg/g

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
Outdoor airborne lead to indoor household dust lead concentration: 100.000

Use alternate indoor dust Pb sources? No



Age Soil (ug Pb/g)

5-1 73.000
1-2 73.000
2-3 73.000
3-4 73.000
4-5 73.000
5-6 73.000
6-7 73.000

51.151
51.151
51.151
51.151
51.151
51.151
51.151

xxxxx Alternate Intake x*x***

Age Alternate (ug Pb/day)

.5-1 0.000
1-2  0.000
2-3  0.000
3-4 0.000
4-5  0.000
5-6  0.000
6-7  0.000

xxxxx Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 1.000 ug Pb/dL

*hkkkkkkkhkkhhkkhhkkhk

*kkkkkkkk *

House Dust (ug Pb/g)

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

khkkkkkkkhkkkhkkkhkkhkhkkhhkkhhkkhhkkhhxkk

Year Air Diet Alternate Water
(Hg/day) (ng/day) (hg/day)  (ng/day)

5-1 0.000 1.092 0.000 0.387

1-2 0.000 0.944 0.000 0.963

2-3 0.001 1.031 0.000 1.006

3-4 0.001 0.992 0.000 1.031

4-5 0.001 0.955 0.000 1.077

5-6 0.001 1.007 0.000 1.139

6-7 0.001 1.092 0.000 1.160

Year Soil+Dust Total Blood
(ng/day) (ng/day) (Mg/dL)

5-1 1.503 2.983 1.6

1-2 2.379 4.287 1.8

2-3 2.390 4.428 1.7

3-4 2.402 4.425 1.6

4-5 1.792 3.825 1.3

5-6 1.617 3.764 1.2

6-7 1.529 3.782 1.1






Appendix E. Arsenic and Chromium Modeling




APPENDIX D

ARSENIC AND CHROMIUM EPCs

DUST SAMPLES, RECYCLING OPERATIONS

PVT LANDFILL, NANAKULI, HAWAII

Maximum Respirable Dust Chemical
Exposure Chemical of Concentration Concentration Exposure Point Concentration
Point Potential in Bulk Material | at Receptor Location at Receptor Location
Concern (mg/kg) (mg/m3) (ug/m3)
Dust from Arsenic 233 0.0001711 3.99E-08
Recycling Chromium* 11.96 0.0001711 2.05E-09
Operations

The chemical concentration in bulk material is based on the maximum detected concentration.

* This assessment assumed that hexavalent chromium exists at 4% of the total chromium detected, which is the upper
end value of speciation studies which detected hexavalent chromium from disposed CCA treated wood samples in
concentrations of approximately 0.7 to 4% of the total chromium. Additional details provided in Section 5.1




CHILD RESIDENT - DUST INHALATION
RISK CHARACTERIZATION
PVT LANDFILL

Scenario: Current Operations

Receptor: Child Resident

Medium: Dust from Recycling Operations
Exposure Pathway: Inhalation

Cdust = Chemical Concentration in Air = CS x RP x CF

AT (noncancer)=

AT (cancer)=

EC (ug/m3) = (Cdust x ET x EF x ED)
AT

Hazard Quotient (HQ) =
Cancer Risk (ELCR) =

EC (ug/m3) / RfC (ug/m3)
EC (ug/m3) * IUR (ug/m3)"-1

ED in years x 365 days/year x 24 hours/day
lifetime in years (70 years) x 365 days/year x 24 hours/day

Parameter (units) Value
EC: Exposure Concentration (ug/m3) See Below
CS: Chemical Concentration in Bulk Material (mg/kg) Chemical-Specific
Cdust: Concentration of dust-bound chemical in air (mg/m3) | Calculated
RAF: Relative Absorption Factor (Inhalation) (unitless) Chemical-Specific
ET: Exposure Time - dust (hr/d) 24
EF: Exposure Frequency (days/year) 350
ED: Exposure Duration (years) 6
AT: Averaging Time (hours) (noncancer ) 52560
AT: Averaging Time (hours) (cancer) 613200

RfC: Reference Concentrations Inhalation (ug/m3)
IUR: Inhalation Unit Risk Factor [(ug/m3)*-1]

Chemical-Specific
Chemical-Specific

RP: Respirable particulate conc. in air (mg/m3) 1.71E-04|(SCREENS3 Results)
CF: Conversion Factor (kg/mg) 1.00E-06
Noncancer Hazard Quotient Excess Lifetime Cancer Risk
Chemical Inhalation
Bulk Material | Concentration in| Inhalation RAF RFC RAF
Compound Concentration Air (noncancer)  EC (noncancer)  (non-cancer) Soil-Dust HQ (cancer) EC (cancer) IUR Soil- Dust Risk
(mg/kg) (mg/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3)"-1
METALS
Arsenic 2.33E+02 3.99E-08 1 3.82E-05 1.50E-02 2.55E-03 1 3.28E-06 4.30E-03 1.41E-08
Chromium VI* 1.20E+01 2.05E-09 1 1.96E-06 1.00E-01 1.96E-05 1 1.68E-07 8.40E-02 1.41E-08
2.57E-03 2.82E-08




ADULT RESIDENT - DUST INHALATION
RISK CHARACTERIZATION
PVT LANDFILL

Scenario: Current Operations

Receptor: Adult Resident

Medium: Dust from Recycling Operations
Exposure Pathway: Inhalation

Cdust = Chemical Concentration in Air = CS x RP x CF

AT (noncancer)=

AT (cancer)=

EC (ug/m3) = (Cdust x ET x EF x ED)
AT

Hazard Quotient (HQ) =
Cancer Risk (ELCR) =

EC (ug/m3) / RfC (ug/m3)
EC (ug/m3) * IUR (ug/m3)"-1

ED in years x 365 days/year x 24 hours/day
lifetime in years (70 years) x 365 days/year x 24 hours/day

Parameter (units) Value
EC: Exposure Concentration (ug/m3) See Below
CS: Chemical Concentration in Bulk Material (mg/kg) Chemical-Specific
Cdust: Concentration of dust-bound chemical in air (mg/m3) | Calculated
RAF: Relative Absorption Factor (Inhalation) (unitless) Chemical-Specific
ET: Exposure Time - dust (hr/d) 24
EF: Exposure Frequency (days/year) 350
ED: Exposure Duration (years) 20
AT: Averaging Time (hours) (noncancer ) 175200
AT: Averaging Time (hours) (cancer) 613200

RfC: Reference Concentrations Inhalation (ug/m3)
IUR: Inhalation Unit Risk Factor [(ug/m3)*-1]

Chemical-Specific
Chemical-Specific

RP: Respirable particulate conc. in air (mg/m3) 1.71E-04|(SCREENS3 Results)
CF: Conversion Factor (kg/mg) 1.00E-06
Noncancer Hazard Quotient Excess Lifetime Cancer Risk
Chemical Inhalation
Bulk Material | Concentration in| Inhalation RAF RFC RAF
Compound Concentration Air (noncancer)  EC (noncancer)  (non-cancer) Soil-Dust HQ (cancer) EC (cancer) IUR Soil- Dust Risk
(mg/kg) (mg/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3)"-1
METALS
Arsenic 2.33E+02 3.99E-08 1 3.82E-05 1.50E-02 2.55E-03 1 1.09E-05 4.30E-03 4.70E-08
Chromium VI* 1.20E+01 2.05E-09 1 1.96E-06 1.00E-01 1.96E-05 1 5.61E-07 8.40E-02 4.71E-08
2.57E-03 9.41E-08




Appendix F. PVT 3" Party Waste Profile




Relative percentages of various C&D waste accepted by PVT Landtfill

Element Environmental. 2010. Waste Stream Analysis
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Table 3-1 Construction and Demolition Waste Composition Estimates, by Weight

Composition
Calculated at 90% confidence interval Mean +/-
Wood
New Lumber 3.1% 2.0%
New Panelboard 1.2% 0.9%
Demo Lumber 5.7% 1.7%
Demo Panelboard 2.5% 0.9%
Remanufacturing Scrap 0.0% 0.0%
Pallets & Crates 3.6% 1.5%
Wood Roofing & Siding 1.8% 1.5%
Creosote Wood 0.1% 0.1%
Pressure Treated Wood 2.6% 2.0%
Painted/Stained Wood 8.1% 2.6%
Contaminated Demo Wood 1.2% 1.0%
Wood & Other Materials 0.6% 0.3%
Other Wood 0.1% 0.1%
Aggregates
Asphalt Paving 1.3% 2.1%
Built-Up Roofing 5.2% 3.4%
Composition Shingles 0.4% 0.4%
Tarpaper/Asphalt Felt 0.9% 0.6%
Concrete with Rebar 2.2% 1.8%
Concrete without Rebar 9.1% 4.4%
Bricks 0.0% 0.0%
Concrete Masonry Unit 4.1% 2.4%
Masonry Tile 0.6% 0.9%
Mortar 0.7% 0.5%
Plaster 5.5% 6.9%
Clay Roofing Tile 0.1% 0.1%
Slate/Quarry Tile 0.1% 0.1%
New Gypsum Scrap 10.5% 5.3%
Mixed/Demo Gypsum Scrap 1.0% 0.7%
Metals
Aluminum 0.2% 0.3%
Other Nonferrous 0.1% 0.1%
Tin Cans 0.0% 0.0%
Galvanized Steel 5.4% 4.0%
Other Ferrous 3.9% 1.5%
Mixed Metal/Other Materials 1.5% 0.8%
Paper
Corrugated Cardboard 1.6% 0.6%
Tyvek Vapor Barrier 0.0% 0.0%
Other Paper 0.6% 0.2%
Yard Waste
Logs/Stumps 0.0% 0.0%
Large Prunings 0.6% 0.5%
Other Yard Waste 1.0% 1.0%
Other Inorganics
Sand/Soil/Dirt 3.6% 2.2%
Ceramic Products 0.9% 0.8%
Miscellaneous Inorganics 3.4% 2.1%
Other
Furniture/Mattresses 0.3% 0.6%
Other Organics 1.4% 0.9%
Plastic 2.6% 1.0%
Glass 0.3% 0.2%
Hazardous/Chemical 0.1% 0.1%
Number of Samples 80

(¥ 5}



ppendix A Sorting Categories and efinitio s

1 Wood

New Lumber: New dimension lumber scraps. Includes materials such as 2x4's, 2x6’s,
2x12's and other residual materials from framing and related construction activities.

New Panelboard: New scrap from sheet goods such as plywood, particle board, wafer
board, oriented strand board and other residual materials used for sheathing and related
construction uses.

Demo Lumber: Dimensional lumber resulting from demolition and/or remodeling activities.
May be characterized by nails, paint, or other trace contaminants.

Demo Panelboard: Used sheet goods resulting from demolition and/or remodeling
activities. May be characterized by nails, paint, or other trace contaminants.

Remanufacturing Scrap: Scrap from broduction of pre-fabricated wood products such as
cabinets.

Pallets and Crates: Wood pallets, crates, and packaging lumber/panelboard.

Wood Roofing and Siding: New or used untreated wood that is commonly used for siding
or roofing applications, such as cedar shingles or shakes. Commonly characterized by trace
amounts of tarpaper and nails.

Creosote Wood: New and used lumber or panelboard that has been treated with creosote.
May include railroad ties, marine timbers and pilings, some landscape timbers, and
telephone poles.

Pressure Treated Wood: New and used lumber or panelboard which has been treated with
pentachlorophenol, copper-chrome arsenate or other chemical preservatives. May be
characterized by small linear indentations.

Painted/Stained Wood: New and used lumber or panelboard materials with a significant
portion of their surface treated with paint or stain products.

Contaminated Demo Wood: Used wood contaminated with other wastes in such a way that
they cannot easily be separated, but consisting primarily (over 50 percent) of wood. An
examples is wood with sheetrock attached.

Wood & Other Materials: New wood or wood-related products contaminated with or
containing other materials.

Other Wood: Products made primarily of wood, not otherwise classified above.

2 Aggregates

Asphalt Paving: Paving material for roads and other surfaces composed of aggregates and
asphalt binders. Commonly known as “blacktop” pavement.

Built-Up Roofing: Roofing material composed of several layers of heavy asphalt-saturated
felt. Includes torch-down and hot tar roofs.
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1. INTRODUCTION

The PVT Land Company (PVT) is proposing to expand operations at its existing solid waste
management facility at Nanakuli on the island of Oahu (Figure 1). The proposed expansion includes
increased recycling and materials recovery operations, increased height of its landfill, and
installation of renewable energy capabilities for the recycling operations.

The purpose of this report is to assess the potential air quality impact of fugitive dust associated with
the proposed increase in landfill height.

2. METHODOLOGY

The U.S. Environmental Protection Agency (EPA) recommended computer model AERMOD" 2
was used to assess the ambient air quality impact of landfill operations at changing elevations. Input
to the model included:

e dimensions and elevations of the nine (9) landfill operational cells and reclamation area at
PVT (Figure 2).

e an emission factor for fugitive dust, i.e., particulate matter, in grams per square meter per
second (g/m*/sec) derived from a heavy construction (including ground excavation and other
earth moving operations) emission factor obtained from EPA's Compilation of Air Pollutant
Emission Factors (AP-42).”

e wind speed and direction data from one (1) year of onsite meteorological monitoring at PVT.

e aarray of 205 receptors with 30-meter spacing along PVT's property boundary.

Since the EPA emission factor was based on total suspended particulate matter (TSP) for which
there is no longer an air quality standard, the factor was adjusted to estimate emission rates for
particulate matter with effective aerodynamic diameters of 10 microns (PM;o) and 2.5 microns
(PM;5) for which there are current air quality standards (Table 1). Based on previous measurement
studies, one can estimate PM;, by multiplying the TSP value by a factor of 0.51.* Similarly, PM, s
can be estimated by multiplying the PM value by a factor of 0.10.° Dust control by water spray is
a routine activity at PVT and a conservative control efficiency of 70% was assumed based on past
experience as evidenced by the low TSP levels measured during a 1-year monitoring study at the
PVT landfill.’

The model was run twice for each year from 2015 through 2024, with each model run including only
those cells and/or the reclamation area being "worked" in the given year. The first run was at

J. W. Morrow 1
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FIGURE 1
PROJECT LOCATION
2,367,000
PROJECT
SITE
2,366,000
2,365,000
588,000 589,000

USGS Quad Schofield Barracks (1998)
1:24,000 (NAD-83)
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FIGURE 2

Plot Plan
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TABLE 1
SUMMARY OF STATE OF HAWAII AND FEDERAL
AMBIENT AIR QUALITY STANDARDS
FOR PARTICULATE MATTER "®
POLLUTANT | AVERAGING NAAQS NAAQS HAWAII
PERIOD PRIMARY SECONDARY STANDARDS

PM;, 24-hr 150 - 150
Annual - - 50

PM; s 24-hr 25 35 -
Annual 12 15 -

KEY: NAAQS - national ambient air quality standards

PMy, - particulate matter < 10 microns
PM, s5- particulate matter < 2.5 microns

All concentrations in micrograms per cubic meter (ug/m’).

initial elevation and the second run was at the final elevation for each year. The nearest Hawaii
Department of Health air monitoring site is at Kapolei and PM, and PM; 5 data were used as
background values to be combined with the AERMOD modeling results.

3. RESULTS AND CONCLUSIONS

The results of the modeling analysis are summarized in Tables 2 and 3 and indicate compliance with
federal and state ambient air quality standards. Raising the elevation of a single source in flat terrain
would normally result in lower groundlevel concentrations due to dilution in a greater air volume. In
this case, the situation was complicated by multiple sources at different elevations and surrounding
terrain that was not perfectly flat; thus the changes in concentration due to change in source
elevation, besides being very small, were not consistently positive or negative.

The results can also be considered conservative given that the previously cited 1-year onsite
monitoring program ° at three (3) PVT sites yielded low concentrations of total suspended particulate
matter (TSP). The monitored annual TSP average of 25.4 pg/m’ and a maximum 24-hr
concentration of 88.9 pg/m’® when converted to PMj levels would be approximately 12.9 pg/m’ and
45.3 ug/m’, respectively, and thus significantly lower than the modeled PM( concentrations
presented herein. We therefore conclude that PVT's proposed expansion with increased elevations
at the landfill will not have a significant impact on air quality.

J. W. Morrow 4
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TABLE 2
AERMOD PM;) MODELING RESULTS
Maximum Concentration (uglm3) 2
Y Landfill Cells Elevations Model DOH Total Model DOH Total
ear Working Range (ft) 24-hr Background® 24-hr Annual | Background* Annual

2015 Start C-3,7,89 100 - 120 63.8 39.0 102.8 55 14.5 20.0
2015 End " 103 - 124 63.8 39.0 102.8 54 14.5 19.9
2016 Start C-7,9,RA® 103 - 160 76.5 39.0 115.5 4.9 14.5 19.4
2016 End " 105 - 142 76.8 39.0 115.8 4.9 14.5 19.4
2017 Start RA® 142 76.6 39.0 115.6 4.5 14.5 19.0
2017 End " 128 76.9 39.0 115.9 4.6 14.5 191
2018 Start RA® 128 76.9 39.0 115.9 4.6 14.5 191
2018 End " 114 77.3 39.0 116.3 4.7 14.5 19.2
2019 Start C-6,89,RA* 105 - 150 77.8 39.0 116.8 4.8 14.5 19.3
2019 End " 100 - 155 78.1 39.0 1171 5.0 14.5 19.5
2020 Start C-5,6,7,8,9,RA* 100 - 160 78.1 39.0 1171 6.4 14.5 20.9
2020 End " 110 - 180 77.6 39.0 116.6 6.4 14.5 20.9
2021 Start C-5,6,7,8,9,RA* 110 - 180 77.6 39.0 116.6 6.4 14.5 20.9
2021 End " 113 - 200 77.2 39.0 116.2 6.4 14.5 20.9
2022 Start C-5,6,7,8,9,RA* 113 - 200 77.2 39.0 116.2 6.4 14.5 20.9
2022 End " 115 - 220 77.2 39.0 116.2 6.4 14.5 20.9
2023 Start C-6,7,89RA* 115-178 77.2 39.0 116.2 6.0 14.5 20.5
2023 End " 118 - 204 76.7 39.0 115.7 6.0 14.5 20.5
2024 Start C-6,7,89,RA* 118 - 204 76.7 39.0 115.7 6.0 14.5 20.5
2024 End " 120 - 230 76.5 39.0 115.5 6.0 14.5 20.5
Notes: 1. See Figure 2 for cell locations

2. ug/m3 - micrograms per cubic meter

3. RA - reclamation area excavating

4. RA - reclamation area filling

5. Kapolei Monitoring Site, 2013 (Reference 9)
J. W. Morrow 5
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TABLE 3
AERMOD PM; s MODELING RESULTS
Maximum Concentration (ug/m®) 2
Landfill Cells Elevations Model DOH Total Model DOH Total
Year Working Range (ft) 24-hr Background® 24-hr Annual Background * Annual

2015 Start C-3,7,8,9 100 - 120 7.70 16.2 239 0.54 2.8 33
2015 End " 103 - 124 7.69 16.2 239 0.54 2.8 33
2016 Start C-7,9, RA® 103 - 160 10.21 16.2 26.4 0.49 2.8 3.3
2016 End " 105 - 142 10.25 16.2 26.5 0.49 2.8 3.3
2017 Start RA® 142 10.25 16.2 26.5 0.49 2.8 3.3
2017 End " 128 10.29 16.2 26.5 0.46 2.8 3.3
2018 Start RA*® 128 10.29 16.2 26.5 0.47 2.8 33
2018 End " 114 10.34 16.2 26.5 0.46 2.8 3.3
2019 Start C-6,8,9,RA3 105 - 150 10.34 16.2 26.5 0.48 2.8 33
2019 End " 100 - 155 10.41 16.2 26.6 0.49 2.8 33
2020 Start C-5,6,7,8,9,RA4 100 - 160 10.41 16.2 26.6 0.64 2.8 34
2020 End " 110 - 180 10.29 16.2 26.5 0.64 2.8 34
2021 Start C-5,6,7,8,9,RA4 110-180 10.29 16.2 26.5 0.64 2.8 34
2021 End " 113 - 200 10.22 16.2 26.4 0.64 2.8 34
2022 Start C-5,6,7,8,9,RA* 113 - 200 10.40 16.2 26.6 0.66 2.8 3.5
2022 End " 115-220 10.22 16.2 26.4 0.64 2.8 3.4
2023 Start C-6,7,8,9,RA4 115-178 10.22 16.2 26.4 0.60 2.8 3.4
2023 End " 118 - 204 10.15 16.2 26.4 0.60 2.8 3.4
2024 Start C-6,7,8,9,RA4 118 - 204 10.30 16.2 26.5 0.62 2.8 34
2024 End " 120 - 230 10.12 16.2 26.3 0.59 2.8 34
Notes: See Figure 2 for cell locations

J. W. Morrow
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1.0

EXECUTIVE SUMMARY

1.1

1.2

1.3

1.4

1.5

The PVT Integrated Solid Waste Management Facility ISWMF) is located in Nanakuli,
Oahu approximately 1600 feet northeast of the intersection of Farrington Highway and
Lualualei Naval Road. The site presently has approximately 200 acres of land used for
C&D landfill operations west of Lualualei Naval Road. The currently operational part of
the site is bordered by an aggregate recycling facility operation to the north, agricultural
zoned area to the west, residentially zoned development to the south and southwest, and
undeweloped area tothe east. Key factors of the proposed project are (1) expand its
reuse, recycling and materials recovery operation; (2) allow the site grade to reach a
maximum elevation of up to 250 ft. above mean sea level (AMSL) at the mauka portion of
the Site; and (3) use renewable energy (a gasification unit and/or photowltaic panels) to
provide power to the ISWMF. This assessment focuses on evaluating the noise impacts
from the proposed reclamation operations, operational noise at the proposed mauka
elevation increases, and estimated traffic volume increase due to the proposed project.

Noise from the PVT site must comply with the Hawaii Department of Health (HDOH)
Community Noise Control Rule, which stipulates maximum permissible noise limits at the
property line based on zoning. The operations of the facility will only take place during
what the HDOH considers “daytime” hours (7:00 AM-10:00 PM), so only the daytime
operational noise were assessed. HDOH maximum permissible daytime noise lewvels are
70 dBA for a Class C industrial/agricultural zoned area.

Long term noise measurements of the current operations were conducted at the southern
and northern end of the C&D landfill areas. The measurement data was used to validate
the sound propagation model developed to calculated noise lewels of the current and
proposed operations. The measurements showed an awverage Leqof 58 dBA during
operation hours at the southern end of the site near the scale house. At the northern end
of the project site between the material recovery facility (MRF) and active land fill, an
average Leq of 66 was measured.

The operations of the existing C&D landfill and proposed future operations will involve
several stages which utilize various types of equipment operating in multiple locations at
various times. The actual sound levels that will be experienced in the vicinity of the
project site will vary greatly and are a function of the distance from the noise source, the
duration of the activities, and the number and type of equipment being used. A sound
propagation model was developed to predict the likely operational noise effects to
receptor locations surrounding the project site. Key stages of the proposed PVT ISWMF
project are an the increase tothe maximum permitted elevations for the refuse fill,
reclamation of recyclable materials currently existing on the site, and an increase in the
owerall wlume and capacity of the site’s recycling throughput. Therefore, four sound
propagation models were created to simulate the project site under the various operating
stages: Current Operations, Reclamation, Future Operations with Proposed Project, and
Future Operations without Proposed Project. The sound propagation model calculated
maximum noise levels at multiple receptor locations in the vicinity of the PVT ISWMF
project site. The sound propagation models were created with a conservative approach
that assumed worst case scenarios. Parameter were set for predictions of noise lewels
based on all sources of noise operating simultaneously and continuously through the
operational time period.

Noise lewels are projected to comply with the HDOH maximum permissible noise limit for
Class C agricultural/industrial zoned land at all property lines except the north property
line. However, the neighboring aggregate recycling facility is also a source of significant
noise and existing noise levels during the daytime are likely in excess of the maximum
permissible noise limit. Since there are homes on some of the agricultural zoned
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property, future noise levels were also compared to the more stringent residential zoning
criteria of 55 dBA maximum noise lewvels during daytime hours. Although future noise
levels are projected to slightly exceed this criteria in the areas northwest of the PVT site
(near Kuualoha Road) with maximum operational noise lewvels projected at 59 dBA,
existing ambient noise lewvels in this area may already be higher due to other activities
typically found in industrial and agriculturally zoned areas that take place in the vicinity.
No measurements of the current ambient noise lewvels in the agriculturally zoned area
adjacent to the project site were taken to confirm this because the more restrictive 55
dBA requirement is only used for comparative purposes and is not the actual zoning
requirement of the area. 70 dBA, which predicted lewels are well below.

1.6 Predicted future noise levels due to the vertical expansion of the C&D landfill were
compared to future noise levels without the proposed project to determine whether a
noise impact occurs. An insignificant increase in noise lewel, i.e., less than 3 dB, is
expected due to the proposed project at the PVT ISWMF. Therefore, a noise impact is
not anticipated.

1.7 Noise mitigation due to the proposed project will not be required. However, mitigation

methods have been provided for informational purposes as “best practices” to reduce
noise within the site and to neighboring properties.
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2.0

3.0

PROJECT DESCRIPTION

The PVT Integrated Solid Waste Management Facility ISWMF) is located in Nanakuli, Oahu,
approximately 1600 feet northeast of the intersection of Farrington Highway and Lualualei Naval
Road. The site presently has approximately 200 acres of land used for C&D landfill operations
west of Lualualei Naval Road. The currently operational part of the site is bordered by an
aggregate recycling facility operation to the north, agricultural zoned area to the west,
residentially zoned development to the south and southwest, and undeveloped area to the east.

Key factors of the proposed project are (1) expand its reuse, recycling and materials recovery
operation; (2) allow the site grade to reach a maximum elevation of up to 250 ft. AMSL at the
mauka portion of the Site; and (3) use renewable energy (a gasification unit and/or photovoltaic
panels) to provide power to the ISWMF. This assessment focuses on evaluating the noise
impacts from the proposed reclamation operations, operational noise at the proposed elevation
increases, and estimated traffic volume increase due to the proposed PVT ISWMF project.

The proposed project will take the permitted maximum elevation of the landfill from the currently
permitted 135 feet AMSL up to approximately 255 feet AMSL. The increase of up to 120 feet in
elevation will not include any increase to the foot print of the facility, and is only on the north-side
of the ISWMF. Most locations will remain at the 135 foot level as a 3 to 1 slope is maintained.

The reclamation process will first lower the existing elevation lewvels in the reclamation area before
they are raised to the final permitted lewels. Through the process, multiple truckloads of material
from this area will be transported to the MRF sorting area on the north western side of the

property.

Additionally, an increase of incoming truck traffic up to 300 trucks total per day is expected from
the increased recycling and material recovery operations.

NOISE STANDARDS

Various local and federal agencies have established guidelines and standards for assessing
environmental noise impacts and set noise limits as a function of land use. A brief description of
common acoustic terminology used in these guidelines and standards is presented in Appendix
A. For this project, the most important and applicable guidelines are those presented below in
section 3.1 pertaining to the Hawaii Department of Health Title 11 Chapter 46.

3.1 State of Hawaii, Community Noise Control (HDOH)

The State of Hawaii Community Noise Control Rule [Reference 1] defines three classes
of zoning districts and specifies corresponding maximum permissible sound levels due to
stationary noise sources such as air-conditioning units, exhaust systems, generators,
compressors, pumps, etc. The Community Noise Control Rule does not address most
moving sources, such as vehicular traffic noise, aircraft noise, or rail transit noise.
Howewer, the Community Noise Control Rule does regulate noise related to agricultural,
construction, and industrial activities, which may not be stationary.

The maximum permissible noise lewels for stationary mechanical equipment are enforced
by the HDOH for any location at or beyond the property line and shall not be exceeded
for more than 10 percent (%) of the time during any 20-minute period. The specified
noise limits which apply are a function of the zoning and time of day as shown in Figure
1. Withrespect to mixed zoning districts, the rule specifies that the primary land use
designation shall be used to determine the applicable zoning district class and the
maximum permissible sound level. In determining the maximum permissible sound lewel,
the background noise level is taken into account by HDOH.

3.2 Community Response to Change in Noise Level

DLAA Project No. 14-39 Page 3



4.0

Human sensitivity to changes in sound pressure lewel is highly individualized. Sensitivity
to sound depends on frequency content, time of occurrence, duration, and psychological
factors such as emotions and expectations. However, the average ability of an individual
to perceive changes in noise lewels is well documented and has been summarized in
Table 1 [Reference 2, 3]. These guidelines permit direct estimation of an individual's
probable perception of changes in noise lewels.

Table 1. Average Ability to Perceive Changes in Noise Lewel

Sound Level Change (dB) Human Perception of Sound
Imperceptible

Just barely perceptible

Clearly noticeable

Two times (or 1/2) as loud
Four times (or 1/4) as loud

N
NBowo

A commonly applied criterion for estimating a community’s response to changes in noise
level is the ‘community response scale’ proposed by the International Standards
Organization (ISO) of the United Nations [Reference 4]. The scale shown in Table 2
relates changes in noise lewvel to the degree of community response and allows for direct
estimation of the probable response of a community to a predicted change in noise level.

Table 2. Community Response to Increases in Noise Levels

Sound Level Change (dB) Category Response Description
0 None No obsened reaction
5 Little Sporadic Complaints
10 Medium Widespread Complaints
15 Strong Threats of Community Action
20 Very Strong Vigorous Community Action

The values stated in Tables 1 and 2 should not be considered regulatory requirements
because they are not associated with a specific governing document for this project.
Howewer, these tables are very useful in assessing the human perception to changes in
sound levels and they are considered to be supplemental information to the gowverning
State of Hawaii Community Noise Control Rule, which does not discuss community
response to changes in noise lewvels.

EXISTING ACOUSTICAL ENVIRONMENT

Continuous long-term noise level measurements were conducted to assess the existing

acoustical environment of the project site. Long-term measurements (taken continuously over the
course of multiple days) offer a baseline for establishing existing noise lewvels in the area and are
used for verifying the validity and accuracy of the acoustical model being used to predict future

noise levels and noise levels under various operational conditions.

The methodology, location, and results for each of the measurements are described below and
the measurement locations are illustrated in Figure 2. Photographs of the measurement locations

can be viewed in Appendix B.
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4.1 Long Term Noise Measurements
4.1.1 Long-Term Noise Measurement Procedure

Noise level measurements were conducted in two different locations from August
27, 2014 to September 3, 2014. Continuous, hourly equivalent sound lewels, Leg,
were recorded at each location. The measurements were taken using a Larson-
Davis, Model 831, Type 1 Sound Lewvel Meter together with a Larson-Daws,
Model 377B20 Type 1 Microphone. Calibration was checked before and after the
measurements with a Larson-Davis Model CAL200 calibrator. Both the sound
level meter and the calibrator have been certified by the manufacturer within the
recommended 2-year calibration period. The microphone was mounted on a
tripod, approximately 5 feet above grade. A windscreen covered the microphone
during the entire measurement period. The sound level meter was secured in a
weather-resistant case.

4.1.2 Long-Term Noise Measurement Locations

Location L1: The sound level meter was located at the south end of the project
site near the property line, approximately 325 feet southwest of the scale house
along the entrance and exit way that commercial traffic takes when utilizing the
site. During the daytime, dominant noise sources included vehicular traffic to and
from the scale house/landfill area. Secondary noise sources included traffic from
the Lualualei Naval Road. During non-operation times, noise sources included
environmental sources such as wind and birds.

Location L2: The sound level meter was located at the north end of the project
site approximately 450 feet south of the northern property line and approximately
centered in the site from east to west. During the day, the dominant noise
sources were a combination of the MRF equipment and vehicular traffic from the
internal access route. When the MRF was not in operation, actiities from the
neighboring recycling facility were audible. Secondary noise sources during non-
operation times include environmental sources such as wind and birds.

4.1.3 Long-Term Noise Measurement Results

The measured Leq, and the 90 percent exceedance level, Loo, in dBA are
graphically presented in Figures 3 and 4 for each location. The range of Leq
during operational days and non-operational days between the hours of 7:00 AM
and 3:00 PM are summarized for each location in Table 3 below. The Leq was
also averaged for the same time range over the operational days and non-
operational days and is presented in the table. It should be noted that during the
long term measurements part of the data set from Location L2 was remowved as it
was corrupted by security alarm noise.

Table 3. Summary of Long Term Noise Measurement Results (dBA)

Operational Days Non-Operational Days
Measurement (7:00 AM — 3:00 PM) (7:00 AM — 3:00 PM)
Location Leqg Range Average Leq Leq Range  Average Leq
L1 - Near Scale House 52-57 55 42-48 45
L2 — Near MRF 37-70 63 40-48 43
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5.0

SOUND PROPAGATION MODEL

5.1

5.2

Sound Propagation Model Overview

The operations of the existing C&D landfill and proposed future operations will involve
seweral stages which utilize various types of equipment operating in multiple locations at
various times. The actual sound lewels that will be experienced in the vicinity of the
project site will vary greatly and are a function of the distance from the noise source, the
duration of the activities, and the number and types of equipment used. The CadnaA
noise prediction software by DataKustik GMBH [Reference 5] was used to predict the
likely operational noise effects to receptor locations surrounding the project site. The
software is based on the international standard ISO 9613, Part 2, which is a standard for
calculating outdoor noise propagation. The input parameters for the sound propagation
model are summarized in Table 4 below.

Table 4. Sound Propagation Model Calculation Parameters

Input Parameter Source
Calculation Standard ISO-9613
Site Topography Surrounding Area — State Office of Planning

Project Site — Provided by PVT and LYON
Ground Absorption Hard packed soil — Ground Absorption = 0.0
Meteorological Conditions Downwind 9.84 ft/s (3 m/s) per ISO-9613,

70° F, 64% relative humidity per PVT Operations Plan
and Oahu historical weather data

Receptor Height 5 feet

Num. of Reflections 2

Bitmap Provided by PVT

Sound Source Quantity Operations plan and figures provided by LYON and
and Location PVT, refer to Table 6

Topography of the site was incorporated into the model, therefore line-of-sight and any
shielding effects are considered in the model. Additionally, the trees and foliage to the
west side of the site were included in the acoustical model at an average height of
approximately 15 feet about ground leel.

Site Operations Overview

Key stages of the proposed PVT ISWMF project are (1) expand its reuse, recycling and
materials recovery operation; (2) allow the site grade to reach a maximum elevation of up
to 250 ft. AMSL at the mauka portion of the Site; and (3) use renewable energy (a
gasification unit and/or PV panels) to provide power to the ISWMF. Therefore, four
sound propagation models were created to simulate the project site under the various
operating stages. The four operational stages are summarized as follows. The site plan
shown in Figure 5 can also be referenced for an oveniew of the various areas of the site.
Figures 6 and 7 show the existing and proposed landfill grades of the PVT ISWMF site.

A. Current Operations — Landfill operates (i.e., active disposal operations occur in Cells
1to 8A and asbestos area, MRF/materials sorting operations occur at the materials
recovery area) at existing elevations.
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5.3

B. Reclamation — Reclamation operations occur in the proposed reclamation area,
active landfill operations occur in Cells 1 to 8A and asbestos area, and
MRF/materials sorting operations occur in the materials recovery area) at existing

elevations.

C. Future Operations with Proposed Project— Standard operations occur throughout the
site after reclamation has ceased, including future operating area Cell 9B, future
traffic volume conditions, and proposed ‘ertical expansion elevation levels reached
(250 feet above sea lewel). The proposed renewable energy operations are active.

D. Future Operations without Proposed Project — Standard operations throughout the
site, including future operating area Cell 9B, existing on site traffic volume conditions,
and currently permitted elevation levels reached (135 feet above sea lewel).

Table 5is a summary of the general parameters utilized for each model, including site
operations, elevation, and internal traffic volumes.

Table 5. Site Parameters per Operational Stage

Operational Stage

A B C D
Current . Future With Future No

Parameter Operations Reclamation Proposed Project Change
Active Landfill
Operations X X X X
Reclamation X
MRF/Materials Sorting X X X X
Renewable Energy X
Cell 9B Active X X
Existing On-Site Traffic X X X
Future On Site Traffic X
Current Elevations X X
Future Elevations X
Permitted Elevations X

PVT ISWMF is typically in operation between 7:00 AM and 4:00 PM, which is within the
daytime hours defined by the HDOH. In this case nighttime and evening noise
calculations are not needed. It should be noted though, that if the site extends its hours
of operation before 7:00 AM or beyond 10:00 PM that nighttime evaluations may be

required.

Source Sound Data

The sound power data for the various equipment utilized for each activity is described in
Table 6 below. All sound power levels shown are un-weighted linear decibel levels (dB).
The mobile equipment sound power lewvels were obtained from UK Department of
Environment, Food, and Rural Affairs Noise Database for Prediction of Noise on

Construction and Open Sites [Reference 6]. This database includes individual octave

band measurement data, which provide a more accurate noise spectrum than individual
dBA values with equal octave contribution assumptions or at limited octave band
inclusion. The sound power levels included in the model were all converted from the
sound pressure measurement data at known distances, and assuming hemispherical

radiation from the source.
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Individual equipment noise lewels in the database that matched parameters of specific
pieces of equipment on the proposed site, such as the general equipment type and
horsepower, were taken directly from the reported sound pressure lewvels in the database.
More generalized equipment such as the external over the road trucks and dump trucks
had values arithmetically averaged among all reported data sets of a similar equipment
type in the database. Noise levels from dump trucks, heaw trucks, and water trucks were
taken from the pass-by lewvels provided in the database. Pass-by data points are the un-
weighted octave band Lamax levels from the equipment pass-by. All other equipment noise
levels were taken from the non-pass-by operating conditions, which are more relevant for
stationary and semi-mobile activities and operations (as will be the case on the project
site for most of the heaw equipment). Non-pass-by data points provided in the database
are the un-weighted octave band Leq levels.

Sound power lewels for the MRF were obtained from linear weighted slow response field
measurements taken at the site. Due to the MRF’s elongated size, it was treated as a line
source in the model. Eight noise measurements were taken in 40 foot increments at both
40 ft. and 70 ft. distance parallel to the MRF equipment down the length of the equipment
on both sides. The data was then logarithmically averaged after being conwerted to sound
power from sound pressure at known distances, also assuming hemispherical radiation.
The meter and calibration was the same used for the long term measurements

referenced in this report in section 4.1.1.

The sound lewvels for the gasification units were taken from field measurements
conducted by DLAA on a Community Power Corporation 100 kW BioMax unit at their
facility in Colorado. The 100 kW BioMax unit is the specific gasification unit anticipated at
the time of this report for the renewable energy portion of the proposed project.

The photowoltaic system that will be utilized as part of the renewable energy portion of
the proposed project is still in a very preliminary stage of design. The photowltaic panels
themselves are not expected to make any noise, but the system will utilize at least one
inverter which will have some noise associated with it. Depending on the specifics of the
photowltaic system utilized, multiple inverters may be required. It is expected that the
inverters will be located relatively close tothe area the panels are installed. Presently,
this is planned to be spread across the mauka side of the landfill at the foot of the
proposed elevation change near the parking lot and equipment storage area. Inwerter
noise is typically noise driven by the 60 Hz wltage cycling producing low frequency noise
at 60 Hz and a larger peak at 120 Hz and then higher frequency noise at harmonics of
these frequencies. Additionally, depending on the unit itself, it may come with internal
cooling fans, which will produce their own noise. The specific noise of the unit will depend
on the manufacturer and model selected. Due to the lack of the information necessary to
accurately identify the specific noise levels of the photowltaic equipment, the noise
model does not include any potential noise from this system. Howewer, if there is any
excessive noise from the inverters, it can easily be addressed as the design is finalized
by the application of barrier walls or earth berm acoustical barriers installed in the noise
pathway between the inverters and the closest receiving positions to them.

DLAA Project No. 14-39 Page 8



Table 6. Sound Power Lewels for Site Activities

Sound Power Level (dB)N!
Activity Equipment (Qty) 63 125 250 500 1000 | 2000 | 4000
Active Dump Compactor (1) 98 106 107 100 105 96 94
Operations Loader (1) 113 111 104 105 105 100 100
Water Truck (1) 108 109 103 107 101 102 98
Bulldozer (2) 117 118 109 101 102 98 96
Reclamation Excavator (1) 113 106 105 105 101 99 96
Bulldozer (1) 117 118 109 101 102 98 96
Dump Truck (3) 117 115 110 108 106 104 98
MRF/Materials | MRF Time AwgN? (1) 120 124 116 114 110 107 105
Sorting MRF LamaxN3 (1) 124 126 118 117 113 110 108
Loader (1) 113 111 104 105 105 100 100
ExcavatorN* (3) 113 106 105 105 101 99 96
On-Site Traffic | Heaw Truck
(Variable) 113 106 105 105 101 99 96

Notes:

N1. The sound power lewels for each equipment type represent a unit of equipment.
N2. MRF Time Aweraged lewels are based on owerall 1 minute Leq time weighted octave
band values attained from measurements and are used in the Time Aweraged

acoustical model to simulate an owerall time weighted Leq value.

N3. MRF Lamax levels are based on Lamax x octave band measurement values attained
from measurements and are used in the Loudest Event acoustical model to
simulate the noise lewels that to be expected from the loudest individual moments
of the equipment operations.

N4. The excavators modeled at the MRF location include one excavator operating on
top of a refuse pile at an elevation per the refuse pile height provided in the current
topographical maps from the fly over suneys. Additionally, this refuse pile
topography was included in the model at its current location.

5.4 Vehicular Traffic

A wvehicular traffic noise analysis of the primary roadways near the project site was also
incorporated into the sound propagation model. In keeping with the methodology defined
in Section 5.2, traffic noise was modeled for each of the key operational stages, existing,
future with the proposed project, and future without the proposed project. For the
reclamation stage, existing traffic volumes were used. The noise analysis for traffic
external to the PVT site was based on the awverage of the hourly traffic volumes from the
turning movement data tables provided by the Traffic Consultant in the Traffic Impact
Analysis Report [Reference 7] at the intersection of Farrington Highway and Lualualei
Naval Road as well as the intersection of Lualualei Naval Road and the PVT Site Access.
The annual growth rate of 1% noted in the Traffic Report was applied for both future
operations stages. The wlume increase of up to 300 trucks total per day projected for
future operations was applied to the Future Operations Stage with Proposed Project as
described below.

Commercial traffic internal to the PVT site was also modeled based on the PVT Site
Access Driveway traffic count provided by the Traffic Consultant. In order to approximate
the maximum noise lewels from the commercial traffic inside the site, a peak traffic noise
hour based on heaw truck traffic was established. The wolumes from this peak hour,
which was used for the existing, reclamation, and no change stages of the noise model,
was taken from the largest continuous 60-minute period of heawy wehicle traffic presented
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in the traffic report. For the Future Operations Stage with Proposed Project, the peak
hour volume was used to project the hourly distribution of the additional 100 trucks per
day. The traffic data was normalized to determine the percentage of owerall truck traffic
wlume data that existed in the peak hour. This percentage was then applied to the 100
additional trucks to approximate the total number of additional trucks that is expected
during the peak traffic noise hour.

5.5 Noise Receptor Locations

The sound propagation model calculated noise lewvels at multiple receptor locations in the
vicinity of the PVT ISWMF project site, as seen in Figure 8. Two additional receptors
were located at the long term measurement locations L1 and L2 as seen in Figure 2 and
were used to verify the results produced by the sound propagation model.

R1 Residence on Mohihi Street near Lualualei Naval Road

R2 Residence on Mohihi Street near PVT scale house

R3 Agricultural lot at end of Ulehawa Road

R4 Agricultural lot at end of Kapiki Road

R5 Agricultural lot at end of Kuualoha Road

R6 Northern property line near MRF

R7 Residence on Lualualei Naval Road

R8 Residence on Farrington Highway (south of Lualualei Naval Road)
R9 Residence on Farrington Highway (north of Lualualei Naval Road)

Sound lewels at the receptor locations have been calculated at approximately 5 feet
above ground. This is representative of an average standing ear height and typically
measurements would most often be made this height if testing for compliance with the
HDOH Community Noise Control Rule.

5.6 Validation of Sound Propagation Model

In order to validate the results of the sound propagation model, the measured ambient
noise environment in the vicinity of the project site was compared to the results of the
sound propagation model under the “Current Operations” condition. The Leqrange
measured on site (shown in Table 3) when the waste facility is operational was used as
the metric for comparison.

The results of the sound propagation model show good conformance between the
measurements conducted at the long term measurement locations and the calculated
values of the current conditions. At Location L1, the calculated maximum operational
noise level is 58 dBA which is slightly higher but an acceptable amount of error to
consider the model valid. At Location L2, the calculated level is 66 dBA which is
consistent with upper range of the measured lewels.

5.7 Predicted Noise Levels due to Site Operations

Maximum operating noise levels (Lamax) were calculated at each receptor location for
each of the key operational stages. Although most of the stationary equipment (e.g.,
MRF and excavators) are not expected to run continuously for extended periods of time,
the Lamax was calculated assuming continuous operation of the equipment. For the non-
stationary equipment (e.g., heaw trucks), the Lamax was calculated based on a moving
point source. Maximum operating noise lewvels represent the maximum noise lewels at
any one moment in time that a receptor would expect to experience from the landfill
based on typical daily operations. In addition, worst case conditions were assumed for
each stage, meaning that the equipment for each activity runs simultaneously in all of the
designated areas for that operational stage. In reality, site operations will only occur in
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fractional sections (or cells) of the active landfill site which will move ower time based on
reaching the maximum fill for that cell.

Table 7 below summarizes the results of the staged operational noise analysis
calculations for six of the noise receptor locations. The table also presents the change in
future noise levels for the community due to the proposed action.

Table 7. Operational Noise Analysis Results

Max. Operational Noise Change due to
per Stage (dBA) Proposed Project (dB)
ID Receptor Location A B C D (C-D)
R1 | Mohihi St (SE) 62 62 64 62 +2
R2 | Mohihi St (NW) 53 54 55 53 +2
R3 | Ulehawa Rd 53 53 58 56 +2
R4 | Kapiki Rd 54 55 57 55 +2
R5 | Kuualoha Rd 59 59 58 57 +1
R6 | North property line 79 79 79 79 +0

In addition to the receptor locations above, maximum noise level area contours were
calculated throughout the project site and the surrounding community for each of the
operational stages. These contours are shown graphically in Figures 9 to 12.

The change in future noise lewvels due to the proposed project (future with proposed
project minus future without proposed project) is also graphically represented in Figure
13. The green contours signify an increase of up to 3 dB which is less than the threshold
of human perception. Most of the properties surrounding the PVT site fall within this
range.
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6.0

5.8

Predicted Noise Levels due to Vehicular Traffic

Vehicular traffic noise level contours were calculated at three receptor locations along the
major roadways in the vicinity of the project site. The results of the traffic noise analysis
for the existing and future stages are shown in Table 8 for the peak traffic noise hour.

Table 8. Vehicular Traffic Noise Analysis Results

Change due to
Future Traffic
Volumes (dB)

Peak Hour Traffic Noise

Noise Receptor per Stage (dBA)

ID Location A B C D (C-D)
R7 | Lualualei Naval Rd 64 64 66 65 +1
R8 | Farrington Hwy (S) 71 71 72 72 +0
R9 | Farrington Hwy (N) 71 71 71 71 +0

POTENTIAL SOUND IMPACTS

6.1

Predicted Noise due to Site Operations Noise

A sound impact due to the proposed PVT ISWMF site operations may occur if the sound
levels generated by the project exceed applicable standards and regulations. However,
the sound level alone cannot determine if a sound impact occurs. The noise receptor or
typical listener must also be considered, along with the land use, to determine the
compatibility of the sound and sound receiver. Even if the sound level complies with all
standards and regulations, the sound generated by the project may still be audible at the
noise receptor. Howewver, most regulations regarding sound lewels are written with the
intent to limit excessive sound lewels for which the general public may be adversely
affected.

6.1.1 Residential Receptor Locations South of the Site

Noise lewvels in the residential zoned area located on the southeastern portion of
Mohihi Street near Lualualei Naval Road show noise lewvels in excess of the
HDOH maximum daytime noise limit for residentially zoned areas (55 dBA) for all
operational stages. Excess lewvels were calculated to be 9 dB abowe the daytime
limit. Howewer, the primary noise source in this area is traffic from Lualualei
Naval Road and wehicular traffic noise is not enforced by the HDOH. Residences
located farther northwest of the major roadway are expected to be exposed to
noise lewvels less than 55 dBA.

The heaw truck traffic from wvehicles entering and leaving the landfill siteis a
primary source of noise for the Mohihi Street residences located near the scale
house. Noise lewels in this area are projected to increase by approximately 2 dB
due to the increased customer traffic within the project site. A change of 3 dB or
less is generally considered just below the threshold of human perception and
therefore insignificant.

6.1.2 Agriculture/Industrial Zoned Receptor Locations West of the Site

The properties to the west of the project site are zoned for agricultural uses,
although there appear to be some dwellings built on these properties. The
HDOH considers agricultural zoned land to be a Class 3 zoning and the
requirements for this type of land use is a maximum noise level of 70 dBA. All of
the properties to the west of the project site are in compliance with the 70 dBA
maximum noise lewvels for this particular zoning. If the predicted noise lewvels are
compared to the HDOH residential zoning criteria of 55 dBA, noise from the site
would not be in compliance at the properties on Kuualoha Road closest to the
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MRF. Howewer, the existing noise lewels in this area may likely be higher than
the levels shown in Table 7 due to other agricultural and industrial activities that
take place in the vicinity.

Noise from the MRF is the primary source of noise for the properties closest to
the northern tip of the project site and the properties at the end of Kuualoha Road
are projected to experience noise levels close to 60 dBA. Howewer, the overall
change in noise level between various operation stages is not significant. This is
because the MRF will operate at the same elevation and under the same
conditions as the existing and future no expansion stages. Since itis the
dominant noise source in the area, MRF noise will likely mask noises from other
operations.

The active disposal operations and heawy truck traffic on the project site from
wvehicles travelling along the site access route are the primary sources of noise
for the properties at the end of Ulehawa Road and Kapiki Road. The projected
increase in noise lewvel to the neighboring properties is primarily due to the
additional heaw truck traffic wolumes. Howewer, noise level increases are
projected to be up to 2 dB which is not a significant increase.

6.1.3 Agriculture/Industrial Zoned Receptor Locations North of the Site

The property to the north of the project site is also zoned for agricultural/industrial
uses and is currently utilized as an aggregate recycling facility. Although noise
levels from the project site are projected to be well over the HDOH maximum
permissible noise limit of 70 dBA at the property line, the neighboring property is
also a source of significant noise and existing noise lewels during the daytime are
likely in excess of the maximum permissible noise limit.

6.2 Predicted Noise Levels due to Vehicular Traffic

Based on the results of the traffic noise analysis, traffic volume increases due to the
proposed expanded operations at the PVT site are not expected to increase traffic noise
by a significant amount in the community surrounding the project site.

6.3 Operational Noise vs. Vibration

Heaw equipment activities generate not only audible airborne sounds, but can also result
in varying degrees of ground vibration depending on the equipment and methods
employed. While the previous section of this report evaluates the airborne sound of
operational activities at the project site, it does not assess human or structural responses
to potential ground borne vibration due to these activities.

Vibration induced by the specific mobile equipment utilized for this project would not
usually result in adverse effects on people or structures. During the site operations,
noise from the C&D debris moving equipment will likely be more noticeable than any
perceived vibration. The MRF equipment itself does operate with a large shaker section
that produces large \ibrations in the equipment. The concrete pad that supports the MRF
equipment meets similar standards that the federal aviation administration (FAA) requires
for airport runway, taxiway, and apron areas at airports. This increased standard for
design and construction of the MRF (i.e. higher quality Portland cement, seamless thicker
pad) provides added sound vibration damping qualities as a PVT best practices measure.
It is not expected that this equipment will produce any adwerse effects to the surrounding
area, but the vibration produced by this equipment was not part of the acoustical
modeling and are therefore not included in the results in this report.
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7.0 NOISE IMPACT MITIGATION
7.1 Mitigation of Operational Noise

The predicted operational noise lewels from the PVT ISWMF site comply with the HDOH
maximum permissible noise limits at the property line for Class 3 zoning. Furthermore, a
significant increase in noise levels due to the proposed project is not expected in the
community surrounding the project site. Therefore, a noise impact due to the proposed
project is not anticipated and noise mitigation should not be required. The mitigation
methods described below are provided for informational purposes as “best practices” to
reduce noise.

e Require all site owned and customer owned vehicles traweling internally on the site to
be operating with fully functional mufflers and in a state of good repair.

e Encourage quiet operating techniques and practices.

e Maintain the commonly traveled pathways to keep a smooth evenly sloped surface
free from major bumps and potholes that cause noise when traveled ower.

e Grade all pathways at a low enough slopes that they do not require excessive throttle
to navigate.

e Post signage to inform drivers of “no engine braking” and “no horn unless
emergency” areas close to noise critical areas.
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