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EXECUTIVE SUMMARY

This report is submitted to Brookhaven National Laboratory (BNL) in fulfillment of the
requirements of Task 1 (Project Planning) for Phase IV — Construction Activities — of the BNL-
sponsored program (Contract No. 725043) for “Cement-Lock™ Technology for Decontaminating

Dredged Estuarine Sediment.”

Cement-Lock Technology is a thermo-chemical manufacturing process, developed by the
Institute of Gas Technology (IGT) that not only decontaminates wastes but also converts them
into construction-grade cement. The technology can treat all types of contaminants (organic as
well as inorganic) at widely varying concentrations. The technology is applicable to a variety of
wastes including contaminated soils and sediments, debris from brownfields, industrial and

“chemical wastes, sludges, incinerator residue, etc. During the processing, all of the waste is
converted to cement suitable for use in general construction projects where Portland cement 1s

normally used.

Under this phase of the program, the scope of work was significantly increased to speed
the commercial development of the Cement-Lock Technology. All of the engineering and
planning required to increase the Cement-Lock demonstration plant capacity from a nominal
10,000 to 30,000 cubic yard per year capacity were completed. A site for the demonstration was
secured and agreements signed with the site owner. Expansion of the project scope was enabled,
in part, by the selection of the Cement-Lock Technology to participate in the New J ersey Office

of Maritime Resources’ sediment decontamination demonstration project.

This overall task report includes the site-specific layout of the Cement-Lock
demonstration plant equipment, which includes plan views and numerous elevations of the
equipment. A site-specific Sampling and Analysis Plan and a Health and Safety Plan have been
developed and are included. A manpower plan, and plans for sediment screening, handling, and
storage, and the plans for the ultimate beneficial use of the Cement-Lock construction-grade
-cement have been prepared. An overall schedule for the Cement-Lock demonstration project has

been developed and is also included.
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CEMENT-LOCK™ TECHNOLOGY FOR DECONTAMINATING
DREDGED ESTUARINE SEDIMENTS

1. INTRODUCTION

The search for effective solutions to managing dredged material, which include sediment
handling, processing, and decontamination, is a major focus of federal, state and local
governments as well as port users (i.c., the Port Authority of New York and New Jersey). The
Water Resources Development Acts (WRDA) of 1992 (Section 405C) and 1996 (Section 226)
charges the U.S. Environmental Protection Agency (EPA) and the U.S. Army Corps of Engineers
(U.S. ACE) to demonstrate the feasibility of decontaminating estuarine sediments from the New
York/New Jersey (NY/NJ) Harbor. EPA has assumed the lead program management role in the
WRDA Program. The Department of Energy — Brookhaven National Laboratory — provides
technical project management and contracting and procurement services for the EPA and U.S.
ACE on this project.

The WRDA Program has progressed through demonstrations of various technologies at
both the bench- and pilot-scales of operation and is now at the stage of constructing commercial-
scale facilities that will process up to 500,000 cubic yards (cy) per year. The step-wise selection
procedure resulted in a reduction of the number of participants through several factors, including:

Technical performance,

Demonstration costs,

Public-private cost sharing,

Beneficial use of treated material and potential markets,
Public perception of the technology,

Site availability, and

e R

Corporate evaluations of the business potential for a long-term
self-sustainable venture in dredged material decontamination.

The thermo-chemical Cement-Lock™ Technology developed by the Institute of Gas
Technology (IGT) has been selected to proceed in the WRDA Program and to be demonstrated at

a commercial-scale level.

New Jersey Sediment Decontamination Demonstration Project

In March 1998, the New Jersey Office of Maritime Resources (NJ-MR) in conjunction
with the New Jersey Department of the Treasury issued a Request for Proposal (RFP) to engage
one or more firms to demonstrate new and innovative technologies to decontaminate dredged
materials from the NY/NJ Harbor.

One of the major requirements of the RFP was for new and innovative technologies to
produce a marketable end product at a net sediment processing cost of no more than $35 per cy
based upon a full-scale (500,000 cy per year) facility. The processing cost of $35 per cy is



exclusive of dredging costs. In May in response to the RFP, NJ-MR received 15 proposals and
evaluated them based upon the following criteria:

e Treatment Process Effectiveness

¢ Environmental Impacts

¢ Proposed Use Identified and Explained

e Market Availability of End Product

¢ Familiarization with Process and Markets
e Scale Up Potential

¢ Organizational Experience and Personnel
¢ Facilities

e Schedule

e Price

IGT was selected by NJ-MR in November 1998 to receive funding for a pilot-scale
demonstration to process 500 cy of dredged material. The subsequent large-scale demonstration
would involve treating a minimum of 30,000 up to a maximum of 150,000 cy of dredged
~ material. The contract for the pilot-scale demonstration has been executed by IGT (through a
subsidiary) and NJ-MR. The contract is currently awaiting signature by the commissioner of the
New Jersey Department of Transportation. IGT selected the Tosco Tremley Point Terminal site
for the Cement-Lock Technology demonstration in Linden, New Jersey.

The scope of the NJ-MR project involves the engineering, planning, permitting, and
infrastructure development necessary to site a demonstration facility at a scale of production that
significantly exceeds the previous WRDA project scope. WRDA Fiscal Year 1999 funding will
be used to accommodate the increased work scope of these critical activities.

This report summarizes the work conducted by IGT through Aprii 12, 2000 in fulfillment
of the objectives of the Phase IV Task 1 (Project Planning) requirements.



2. PROCESS DESCRIPTION

The Cement-Lock Technology is an advanced waste management system for a wide
variety of contaminated waste materials, such as sediments, concrete and building debris, soils,
sludges, chemical wastes, petroleum refinery wastes, coal ash, and incinerator residues. This
technology systematically puts every ounce of waste to beneficial use. The Cement-Lock
Technology converts the waste into construction-grade cement, which can be sold in the open
market. All secondary and fugitive waste streams associated with typical waste processing are
completely eliminated. Additional beneficial products that could be produced depend upon the
waste stream and its composition.

The beneficial reuse of wastes through Cement-Lock Technology application adds many
advantages to conventional waste processing. These include a) additional revenues generated
from the sale of construction-grade cement; b) savings from the elimination of the need to
landfill the wastes, including sizable quantities of residues from conventional processing;
¢) ability to maintain extremely low tipping fees because of secondary revenue streams; and
d) environmental superiority when compared to any conventional processing.

The Cement-Lock Technology is not to be confused with either the cement manufacturing
plants or incineration technologies. With only the final product as a common element, the
Cement-Lock Technology bears no other relationship to the manufacture of portland cement. A
Cement-Lock Plant is considerably simpler than a portland cement manufacturing plant and bears
little or no resemblance to the actual complex cement plant. Unlike a cement plant, the Cement-
Lock Technology does not have an extensive sizing requirement for the materials being
processed, it does not have the extreme temperature requirements of a cement plant, it does not
produce any waste stream (such as cement kiln dust), it does not require complex energy
management to save energy, it does not produce high NOy emissions, it does not have stringent
requirements for materials of construction, and finally the starting raw materials are entirely
different.

Nor is the Cement-Lock Technology an incineration process either. It is rather a
thermo-chemical manufacturing process that utilizes inherent properties of wastes as feedstocks
for producing economically attractive end product.

In the Cement-Lock Technology (Figure 1) contaminated waste material is reacted in a
melter with suitable modifiers in proportions required for producing an environmentally friendly
material called Ecomelt™. Ecomelt is a decontaminated and environmentally stabilized product
that possesses latent cementitious properties. These properties are utilized to convert the
Ecomelt into cement, which has compressive strength properties exceeding those required for
ordinary portland cement. The quantity of modifiers, which depends upon the waste
composition, is typically less than 20 weight percent for the treatment of sediments. The melter
for carrying out this process is operated at temperatures up to about 2600°F (1427°C), or lower
temperatures sufficient to melt the waste-modifiers mixture. In the presence of excess air/oxygen
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at these temperatures, organic contaminants originally present in the waste material are
completely destroyed and converted to innocuous carbon dioxide and water. Chlorine present in
some of the organic compounds (such as dioxins, furans, and PCBs) 1s converted to hydrogen
chloride (HCI), which is either sequestered in the melt or readily scrubbed from the flue gas by
using a solid media comprised of calcium oxide.

Heavy metals present in the waste material are locked into the cement matrix
(predominantly calcium-alumino silicates) to completely immobilize them. The melt containing
immobilized metals is rapidly quenched to prevent crystallization and subsequently pulverized
and mixed with an additive to yield construction-grade cement. This product can be put to
beneficial use in the construction industry with a ready market. Volatilized heavy metals as well
as non-destroyed organics are recovered from the gas and recycled to the melter for complete
assimilation in the process. Highly volatile metals, such as mercury and arsenic, are removed
from the off-gas by amalgamating them with affinity metals distributed over a filter element or
by activated carbon.

The Cement-Lock Technology does not generate any secondary hazardous waste streams.
The streams exiting the process are: 1) construction-grade cement as a primary product, 2) a solid
stream consisting of CaCl, and CaSOy4 (with small amounts of NaCl and KC1) as a secondary
product, 3) CO, and water vapor, and 4} spend activated carbon (which 1s returned for
reprocessing).

The technology has no known limitation in terms of application with respect to types of
contaminants or the levels of contaminants. It has no limitations on water content of the waste
stream either.

All equipment necessary for the technology is commercially available; therefore, the
technology can be deployed in a very short period of time.



3. PLANT DESCRIPTION

The Cement-Lock Technology offers a one-step solution to remediate contaminated
sediments in which the organic contaminants are completely destroyed, inorganic contaminants
are immobilized, and the resultant solid residue from the treatment is put to a beneficial use. The
technology is flexible enough to accommodate the complex and varying nature and levels of
contaminants and their widespread spatial distribution within the estuarine environment. The
Cement-Lock technology is capable of simuitaneously handling the fixation of heavy metals, and
the destruction of PAHs and organochlorines such as dioxins, furans, PCBs, chlorinated
pesticides and herbicides.

The Cement-Lock demonstration plant will convert 30,000 cubic yards of dredged
sediments per year into Ecomelt, a vitrified product with latent cementitious properties. The
Ecomelt will be pulverized off-site and then mixed with additive solids to produce
construction-grade cement.

The plant is divided into four processing sections:

Section 100  Feed System
Section 200 Ecomelt Generation
Section 300 Gas Clean-Up
Section 400 Cement Production
The main processing steps are shown in the overall block flow diagram (Figure 2). The

major equipment and process streams are shown in the process flow diagram (Figure 3). A brief
description for each processing section is given below.

Section 100: Feed System

Raw sediment is unloaded from the barge (or scow) by a crawler-crane unloader equipped
‘with a clamshell bucket and transferred to a screening system. The screening system consists of
a stationary scalper with large openings and a vibrating screener where the oversized material is
removed from the sediment. The oversized debris removed from the sediment is disposed of in a
landfill. The sized sediment (less than 2 inches in diameter) is then transferred to the Sediment
Storage Bin (T-101) equipped with a live bottom to prevent bridging and plugging in the bin.
The sediments are conveyed by the Transfer Conveyor (C-101) to the Weigh Feeder (C-112)
where the flow rate of sediments feed is controlled and monitored. The sediments are then fed to
the Sediment/Modifier Mixer (M-131) where the sediments are mixed with modifier solids. The
modifier solids are received from supply trucks, conveyed and stored in the Modifier Hoppers
(T-103 and T-104), and fed to the Mixer through the Feeders (F-103 and F-104) and the
Conveyor (C-103). The sediments-modifiers mixture is then fed to the Ecomelt Generator
(R-201) by a water-cooled Auger/Screw Feeder (C-131). The feed system also contains
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Alternate Feed Bin (T-102) and Transfer Conveyor (C-102) to feed dry waste material, such as
contaminated soils, to the Transfer Conveyor (C-101).

Section 200: Ecomelt Generation

The Ecomelt Generator (R-201) is a direct-fired rotary kiln where the sediments and
modifier solids are melted at high temperatures with sufficient residence time in the presence of
oxygen. The required energy for heating and melting the solids feed is provided by the
combustion of natural gas with air or enriched air. The organic contaminants contained in the
sediments are destroyed and converted to water and carbon dioxide. The gaseous contaminants
leaving the Ecomelt Generator are further combusted and destroyed in a Secondary Combustion

‘Chamber (R-202). Heavy metals present in the sediments are immobilized in the resulting melt.

The molten slag discharged from the Ecomelt Generator is rapidly quenched with water
and shattered into small Ecomelt granules in the Ecomelt Granulator (C-203). The granulator 1s
a water-filled tank equipped with an inclined de-watering conveyor. Dewatered Ecomelt
granules are then transferred to the Ecomelt Dryer (D-206) by the Ecomelt Conveyor (C-205) and
Rotary Feeder (F-205). The heat for the dryer is provided by the combustion of natural gas with
air. The dried Ecomelt is collected and stored in the Ecomelt Hopper (T-219).

The off-gas from the Ecomelt Dryer is passed through a Cyclone Separator (M-401) and a
Bag Filter (S-402) where entrained particulates are removed. The cleaned effluent gas is vented

(S-402) to the atmosphere through the Induced Draft Fan (B-402).

Section 300: Gas Clean-Up

‘The hot off-gas leaving the SCC (R-202) is cooled evaporatively by direct contact with
water in the Quencher (Z-301). Pulverized lime absorbent from the Lime Hopper (T-302) is
injected into the quenched off-gas to adsorb the acid gas species. The spent absorbent is
removed from the gas stream in the Baghouse (S-303) and collected in a Discharge Bin.

The off-gas leaving the Baghouse is fed to the Activated Carbon Bed (A-304) packed
with activated carbon pellets where mercury and volatile metal species are captured. The cleaned

effluent gas is then vented (S-304) to the atmosphere through an Induced Draft Fan (B-304).

Section 400: Cement Production

The Ecomelt will be pulverized and converted into construction-grade cement at an off-site
facility, and therefore, the details are not included here.



The details of the site specific plant layout are provided in the following drawings:

Drawing 148-MAP

Cement-Lock Demonstration Plant Layout on Tosco Site

Drawing GX-987844 100-cu yd Live-Bottom Sediment Storage Hopper

Drawing 1148-3000
Drawing 1148-1000
Drawing 1148-1001
Drawing 1148-1002
Drawing 1148-1004
Drawing 1148-1005
Drawing 1148-1006

Drawing 1148-1007

Process Flow Diagram for Demonstration Cement-Lock Plant
General Arrangement for f’)O,GOO yd*/Year Cement-Lock Plant
East Elevation - Rotary Kiln Area

East Elevation - Quencher and Baghouse Area

West Elevation - Ecomelt Dryer

West Elevation - Ecomelt Hopper

Rear Platform - Lime Feed Area

Kiln and Secondary Combustion Chamber Area

10
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SAMPLING AND ANALYSIS PLAN
For
CEMENT-LOCK™ PILOT-SCALE

DEMONSTRATION PLANT OPERATION

INTRODUCTION

The two principle objectives of this Sampling and Analysis Plan for the
Cement-Lock™ Technology pilot-scale demonstration plant operation are 1) to insure
that the samples collected are of the highest quality and are representative of the Cement-
Lock process, and 2) to insure that the analyses conducted on those samples are of the
highest quality and reflect the actual performance of the Cement-Lock plant under the
épeciﬁed conditions of the test program. Insuring that the samples and analytical results

are of high quality enables conclusions to be made with confidence.

The samples must be collected under carefully documented conditions and with
procedures that eliminate or minimize the possibility of contamination. The samples
must be carefully logged, labeled, and categorized to prevent their loss or mishandling.
Further, the samples must be analyzed by a New Jersey-certified laboratory under the
appropriate protocols for sample holding times, preservation methods and with specified

analytical detection limits.

Overall, this Sampling and Analysis Plan insures that the data generated

during the program can be relied upon to support the program conclusions.

Sampling and Analytical Methods for Pilot-Scale Operation

The pilot study will be conducted to reconfirm that the Cement-Lock technology
can destroy and immobilize the contaminants present in the sediments. The program

sampling and analyses are designed to provide activities including the following:

¢ Characterize the sediment to be treated

¢ Demonstrate that the Ecomelt product is free of organic contaminants and all heavy
metals are immobilized



¢ Characterize process emissions for permitting activities
¢ Characterize waste products for disposal options

e Provide sample product for beneficial use tests.

A detailed Sﬁmpling protocol will be established in consultation with the State and

. carried out by ENDESCO Clean Harbors, L.L.C. (ECH) personnel or subcontractors during
the pilot-scale studies. Samples collected will be logged in as required by the protocol and
sent to a New Jersey-certified analytical laboratory for chemical analysis. A certified

- laboratory will be engaged to conduct flue gas sampling and analysis during the pilot plant
operation. The overall objective of the sampling protocol will be to ensure that the solid,
liquid, and gaseous samples taken during the pilot-scale studies are of high quality and will
be useful for process evaluation. Requests for quotations from several certified laboratories
to do sampling and analysis have been solicited. A quality assurance manual from one of
the laboratory respondents is included in Appendix A of this document and is indicative of

the protocol to be followed during and after the sampling campaign.

The following categories of samples will be collected during the pilot-scale testing.

e Raw (untreated) sediments
o Modifiers (fresh)
¢ Activated carbon (fresh and used/spent)
e Lime (fresh and collected from the baghouse)
¢ Ecomelt (intermediate) product
s Cement-Lock cement product

e Stack samples

~ Alist of samples to be collected, frequency of collection, and total number of
samples to be analyzed is given in Table 1. The various sample locations are shown in
Figure 1. As noted, the flue gas samples will be taken at the exit of the secondary
combustion chamber (SCC) and at the exit of the pilot-scale system in the stack
(downstream of the L.D. fan.).

The sampling program is shown in Table 2. This table provides the sample

locations, sample types, analytes, and analysis methods. The various metals included in



[

Trace Metals Analysis are given in Table 3. The various volatile compounds, for which
the samples will be analyzed, are given in Table 4. The target semivolatile list is shown

in Table 5. Table 6 shows the targeted pesticides/aroclors that will be analyzed as part of

the program. Table 7 presents the targeted dioxin and furan compounds that will be

analyzed as indicated in Table 2. These analytes are consistent with the New Jersey

Department of Commerce and Economic Development RFP No. 98-X-99999,

Table 1. CEMENT-LOCK PILOT-SCALE TEST SAMPLING

Sample Number of
Location Sample Type Sample Frequency Samples to be
Analyzed
S1 Untreated Sediments | Or2p Samples Composited 3
into 3 samples
S Modifier 1 f}rab Samples — Composited 1
into 1 sample
93 Modifier 2 Qrab Samples — Composited 1
into 1 sample
Once per day during Pilot-
S4 Ecomelt™ Scale Test — Composited into 3
3 samples
g5 Cement Product .Grab Samples Composited 3
into 3 samples
'S6A Fresh Lime Feed Grab Samples — Composited 1
into 1 sample
Spent Lime (Bag Grab Samples Composited
S6B . . 3
House Fines) into 3 samples
Fresh Activated Grab Samples — Composited
S7A . 1
Carbon into 1 sample
Spent Activated Grab Samples Composited
S7B . 3
Carbon into 3 samples
. Flue Gas at SCC 3 Separate stack sampling
Gl - X 3
Outlet episodes
GIS Solids in G1 at SCC | - Separate stack sampling 3
episodes
G2 Flue Gas Vent (stack | 3 Separate stack sampling 3
gas) episodes
Solids in Flue Gas 3 Separate stack sampling
G2S . 3
Vent episodes
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Table 2. PILOT TEST SAMPLING AND ANALYSIS PROGRAM
FOR ENDESCO CLEAN HARBORS, L.L.C.

TCLP*
MEP™

Sample No. of Sample Purpose Sample Analves Methods for
Point | Samples | Description | — B Type Analyles Sampling & Analysis
Solid 1 3 Dewatered Characterize | Composite of | Moisture ASTM D 2216
(s1) & Pelletized | Feed Material | Grab Solids (Ash) ASTM D 3174
Sediment Samples from | Particle Size ASTM D 4749/C690
Bulk Sample | Major/Minor Oxides ASTM D 3682
Ultimate Analysis
(C, S, Cietc) ASTM D 3176
Heating Value ASTM D 2015
VOCs EPA Method 8260B
Semivolatiles EPA Method 8270C
PCBs EPA Method 8082
Pesticides EPA Method 8081A
Dioxins/Furans EPA Method 8290
Chlorobenzenes/
Chlorophenols EPA Method 8270C
Trace Metals EPA Method 6010B
Mercury EPA Method 7471
Modifier 1 1 Modifier 1 Characterize | Composite of | Moisture ASTM D 2216
(S2) Modifier Grab Solids (Ash) ASTM D 3174
Samples from | Particle Size ASTM D 4749/C690
Bulk Sample | Major/Minor Oxides ASTM D 3682
Trace Metals EPA Method 6010B
Mercury EPA Method 7471
Modifier 2 1 Modifier 2 Characterize | Composite of | Moisture ASTM D 2216
(83) Modifier Grab Solids (Ash) ASTM D 3174
Samples from | Particle Size ASTM D 4749/C6S0
Bulk Sample | Major/Minor Oxides ASTM D 3682
Trace Metals EPA Method 6010B
Mercury EPA Method 7471
Solid 4 3 Ecomelt Characterize | Grab Moisture ASTM D 2216
(S4) Product Samples of | Solids (Ash) ASTM D 3174
Quality Ecomelt Semivolatiles EPA Method 8270C
(Intermediate PCBs EPA Method 8082
Product) Pesticides EPA Method 8081A
Dioxins/Furans EPA Method 8290
Chiorobenzenes/
Chlorophenols EPA Method 8270C
Trace Metals EPA Method 60108
Mercury EPA Method 7471
TCLP* EPA Methed 1311
MEP** EPA Method 1320
'{Solid 5 3 Construction- | Characterize | Grab Moisture ASTM D 2218
{S85) Grade Cement | Product Samplesof | Solids (Ash) ASTM D 3174
Quality Cement Semivolatiles EPA Method 8270C
Preduct PCBs EPA Method 8082
_ Pesticides EPA Method 8081A
- Dioxins/Furans EPA Method 8290
Chlorobenzenes/
Chlorophenols EPA Method 8270C
Trace Metals EPA Method 60108
Mercury EPA Method 7471
Compressive Strength | ASTM C 150

EPA Method 1311
EPA Method 1320

* Toxicity Characteristic Leaching Procedure
** Multiple Extraction Procedure




Table 2 (Continued). PILOT TEST SAMPLING AND ANALYSIS

PROGRAM FOR ENDESCO CLEAN HARBORS, L.L.C.

Sample No. of Sample Sample Methods for
Poill:t Samples | Description Purpose Type Analytes Sampling & Analysis
Solid 6A 1 Fresh Lime Characterize | Grab Sample | Moisture ASTM D2216
(S6A) for Bag House | Feed Solids {Ash) ASTM D 3174
Semivolatiles EPA Method 8270C
PCBs EPA Method 8082
Pesticides EPA Method 8081A
Dioxins/Furans EPA Method 8280
Chiorobenzenes/
Chlorophenols EPA Method 8270C
Trace Metals EPA Method 60108
Mercury EPA Method 7471
Solid 6B 3 Bag House Characterize | Grab Sample | Moisture ASTM D 2216
(S6B) Fines - Waste Solids (Ash) ASTM D 3174
{Spent Lime) Semivolatiles EPA Method 8270C
PCBs EPA Method 8082
Pesticides EPA Method 8081A
Dioxins/Furans EPA Method 8290
Chlorobenzenes/
Chlorophenols EPA Method 8270C
Trace Metals EPA Method 6010B
Mercury EPA Method 7471
Solid 7A 1 Fresh Characterize | Grab Sample | Moisture ASTM D 2218
(S7TA) Activated Feed Solids (Ash) ASTM D 3174
Carbon Semivolatiles EPA Method 8270C
PCBs EPA Method 8082
Pesticides EPA Method 8081A
Dioxins/Furans EPA Method 8290
Chlorobenzenes/
Chlorophenols EPA Method 8270C
Trace Metals EPA Method 6010B
Mercury EPA Method 7471
Solid 7B 3 Spent Characterize | Grab Sample | Moisture ASTM D 2216
(S7B) Activated Waste Sclids {Ash) ASTM D 3174
Carbon Semivolatiles EPA Method 8270C
PCBs EPA Method 8082
Pesticides EPA Method 8081A
Dioxins/Furans EPA Method 8290
Chlorobenzenes/
Chlorophenols EPA Method 8270C
Trace Metals EPA Method 6010B
Mercury EPA Method 7471
Gas 1 3 Flue Gas at Determine Gas Semivolatiles EPA Method 23
(G1) SCC Outlet Organic PCBs EPA Method 23
Compound Pesticides EPA Method 23
Destroction in Dioxins/Furans EPA Method 23
Kiln Chlorobenzenes/
Chlorophenals EPA Method 23
Carbon Monoxide EPA Method 10
Carbon Dioxide EPA Method 3A
Oxygen EPA Method 3A
S0z EPA Method 6C
NOx EPA Method 7E
Particulate EPA Method 5
Moisture EPA Method 4
Hydrogen Chioride EPA Method 26A
Trace Metals EPA Method 29
Mercury EPA Method 29




Table 2 (Continued). PILOT TEST SAMPLING AND ANALYSIS
PROGRAM FOR ENDESCO CLEAN HARBORS, L.L.C.

Sample No. of Sample Sample Methods for
Point Samples Description Purpose Type Analytes Sampling & Analysis
Gas 1 3 Flue Gas at Same as Solids from | PCBs EPA Method 8082
(G18- SCC Outlet Above Gas-Phase Dioxins/Furans EPA Method 8290
Solids) Trace Metals EPA Method 6010B
Mercury EPA Method 7471
Gas 2 3 Flue Gas at Determine Gas VOCs EPA Method 82608
(G2) System QOutlet | Emission Semivolatiles EPA Method 23
(vent) Impacts PCBs EPA Method 23
Pesticides EPA Method 23
Dioxins/Furans EPA Methed 23
Chlorobenzenes/
Chlorophenols EPA Methed 23
Carbon Monoxide EPA Methed 10
Carbon Dioxide EPA Method 3A
Oxygen EPA Method 2A
50, EPA Method 6C
NOx EPA Method 7E
Particulate EPA Method 5
Moisture EPA Method 4
Hydrogen Chioride EPA Method 26A
Trace Metals EPA Method 29
Mercury EPA Method 29
Gas 2 3 Flue Gas at Same as Solids from | PCBs EPA Method 8082
(G2s- System Outlet | Above Gas-Phase Dioxins/Furans EPA Method 8290
Solids) (vent) Trace Metals EPA Method 6010B
Mercury EPA Method 7471
Table 3. TRACE METALS LIST
. Method Minimum Recommend
Analytical . . .
Analyte Detection Sample - | Preservation Maximam
Method . . . .
Limit, pg/kg | Volume, g Holding Time
Antimony EPA 6010B 300 50 Cool, 4°C 6 months
Arsenic EPA 6010B 200 50 Cool, 4°C 6 months
Cadmium EPA 6010B 15 50 Cool, 4°C 6 months
Chromium EPA 6010B 60 50 Cool, 4°C 6 months
Copper EPA 6010B 50 50 Cool, 4°C 6 months
Lead EPA 6010B 200 50 Cool, 4°C 6 months
Mercury EPA 7471 2 50 Cool, 4°C 14 days
Nickel EPA 6010B 75 50 Cool, 4°C 6 months
Silver EPA 6010B 75 50 Cool, 4°C 6 months
Zinc EPA 6010B 50 50 Cool, 4°C 6 months
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