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1.0

REVISED IRM COMPLETION REPORT

For

SKW Metals & Alloys, Inc.
Witmer Road
Town of Niagara, New York

INTRODUCTION

SKW Metals & Alloys, Inc. (SKW) has completed Interim Remedial Measures (IRM) at
a parcel of property owned by SKW known as the “SKW Property”. The property is
located in the Town of Niagara, New York. The SKW Property represents a 37-acre
portion of an Inactive Hazardous Waste Site known as Site No. 932001, and is referred
to as the “Vanadium Site”. The New York State Department of Environmental
Conservation (NYSDEC) classified the Vanadium site as a Class 2 Inactive Hazardous
Waste Site. A Class 2 Site is one, as determined by NYSDEC, which hazardous waste
constitutes a significant threat to the environment. As a result of the classification, the
NYSDEC contacted all known property owners by written Notice Letter dated July 28,
1995, and informed them of potential liability as a responsible party, under ECL Article
27, as an owner of a portion of the site. Also discussed in the NYSDEC Notice Letter
was that certain remedial responses including investigations, planning, and removal
would need to be performed at the site due to the “Class 2” designation. These remedial
measures, in the opinion of the NYSDEC, would be necessary to protect public health
and the environment.

After several months of negotiations with the NYSDEC and in conjunction with
NYSDEC negotiations with other PRP’s, it was determined that a response that could be
agreed upon by all parties was not forthcoming. SKW, in concern for public health
issues and the environment and without contesting or conceding to the NYSDEC’s
claim, entered into a voluntary Order of Consent agreement with the NYSDEC.

As aresult of the Order of Consent agreement, SKW has completed and submitted to the
NYSDEC:

1. A Revised Site Screening Work Plan dated April 24, 1998
2. A Revised IRM Work Plan dated June 18, 1998
3. A Site Screening Report dated February 18, 1999
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4. IRM Completion Report dated February 18, 1999

The IRM construction and implementation was completed in accordance with the
voluntary Order of Consent (NYSDEC Index #B9-0470-94-12) and the IRM Work Plan
submitted to and approved by the NYSDEC. Work on the IRM began June 15, 1998 and
ended October 30, 1998. The goal of the IRM was to remediate the area of concern
agreed to as the high pH and high hexavalent chromium in the surface water on the
southeast portion of the SKW Property.

This report describes:

e pre-IRM investigations and activities that formed the basic scientific
understanding of the conditions affecting the SKW surface water

e the process of utilizing that understanding to define the surface water problem
and determine appropriate measures to remediate the problem

e provides a narrative of the construction activities, field changes, and quality
controls completed during the IRM construction and implementation

e additional site screening investigations completed during and after the IRM
construction

e presents the findings of the IRM work and investigations.

Based on the findings determined after the completion of the IRM, SKW concluded that
the goals of the IRM had been met and that, in LAN’s opinion, the SKW property does
not pose a significant threat to public health or environment. There is no longer an off-
site discharge of contaminated surface water from the SKW Property. Stormwater is
now discharged to the municipal storm sewer system and concentrations of pH and
hexavalent chromium in the stormwater are within acceptable discharge limits.
Continued monitoring of the stormwater discharge to the municipal storm sewer system
will be performed. The monitoring will be performed to ensure that the stormwater
quality requirements of the City of Niagara Falls are met. SKW recommends that the
SKW Property be delisted from the Registry of Inactive Hazardous Waste Sites.
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2.0

PROPERTY OWNERSHIP AND USAGE

SKW Metals & Alloys, Inc. purchased the SKW Property in 1979. A site location map is
provided in Figure 2-1. A map showing the limits of the SKW Property is provided in
Figure 2-2. At the time of purchase, the property consisted of approximately 37 acres of
industrial land. The property was previously owned by Airco, Inc., which purchased 62
acres in 1964 from the Vanadium Corporation. Historical data and deeds show that the
property was purchased by the Vanadium Corporation in 1920.

Vanadium utilized most of its property for the production of metals and alloys. Several
large buildings were constructed and/or utilized for production processes. Rail lines and
truck routes were also used for the transportation of raw materials, equipment, product,
and waste. From review of historical aerial photography, the production operation
appears to have occurred mainly on the western portion of the property. Waste disposal
appears to have occurred mainly on the eastern portion of the property. Airco’s
operations were similar to the Vanadium’s operation.

When SKW purchased the western 37 acres of the Airco property in 1979, the property
was not used for active ferroalloy production. It was utilized as an ancillary facility to
the Highlands Avenue ferroalloys plant, which up until that time, was owned and
operated by Airco. There were no operational furnaces and associated production
equipment at the site. The property was primarily used by SKW for storage of raw
materials, equipment storage, off-spec product storage, slag storage, crushing of cast
materials, and disposal of baghouse dust in two permitted landfill cells. All production
buildings were abandoned at the time that SKW purchased the property. Also abandoned
were on-site rails, a scale house, and a former electrical switch-gear building and
transformer station.
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3.0

SITE HISTORY

The Vanadium Corporation of America owned the Vanadium site from 1920 to 1964
when it was sold to Airco. The extent of total land owned by Vanadium is not known. It
was reported that Vanadium used portions of the Vanadium site to produce various
metals and alloys. Vanadium is reported to have disposed of approximately 564,000 tons
of ferromanganese slag, ferrochromium silicon slag, and ferrochromium silicon dust
along with additional waste of wood, brick, ash, and lime slag. The surrounding
properties now owned by Niagara Mohawk, PASNY, and Airco contain exposed waste
piles reportedly containing ferromanganese slag, calcium hydroxide, and ferrochromium
dust.

In 1964, Airco purchased the Vanadium site and continued similar operations at the site
as conducted by Vanadium. Airco sold the western 37 acres to SKW in 1979 while
retaining the eastern 25 acres of the original site. Upon purchase of this portion of the
Vanadium site, SKW ceased the land disposal of dust onto the SKW Property as of July
7, 1979. SKW ceased manufacturing ferrochromium in 1981. All ferrochromium dust
was disposed of in Cell #1, a lined permitted landfill. No ferrochromium dust was
disposed of by SKW in Cell #2. SKW received a 6 NYCRR Part 360 permit from the
Department in 1980 to operate a solid waste disposal facility on the SKW Property.
SKW closed the landfill in accordance with Department regulations during late 1992 and
early 1993.

Various investigations and site reports were completed for the SKW Property. As early
as 1979, an Interagency Task Force listed the site as a “Priority II” site. During 1979, a
“Priority II” site was one in which waste disposal areas may have received significant
quantities of hazardous waste. The Interagency Task Force document indicated that
more than 74,000 tons of various wastes had been disposed of at the site. It was not
known from the Task Force document the exact boundaries of the Priority II site, other
than it was at that time owned by Airco and located at Witmer Road. Some time between
1979 and 1993, the system evolved from classification as “Priority I, II, III” sites into
the present Class 1 through 5 system. The site was originally designated as a Class 3
site. A Preliminary Site Assessment completed by ABB Environmental Services in 1993
resulted in the site being re-classified as a Class 2 site, which it currently is.

In 1995, the NYSDEC sent potential responsible party letters to SKW Metals & Alloys,
Inc., Niagara Mohawk Power Corporation, New York Power Authority, Airco
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Properties, Inc., and Cyprus Minerals Company (formerly known as or successor
company of Vanadium Corporation of America). SKW responded with proposals to
complete an IRM and conduct various remediation activities at their property, which
were approved by the NYSDEC and completed in October 1998.
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4.0  ACTIVITIES ON THE SKW PROPERTY

After SKW purchased the 37 acres from Airco, it conducted several significant
investigations and improvements to the property. These include:

(98

Construction, operation, and closure of two permitted solid waste landfill cells
for the disposal of baghouse dust. These landfills were constructed in accordance
with the NYSDEC regulations in 1980, and closed in 1992-93,

Removal and/or recycling of derelict equipment, buildings, and unused raw
materials in 1995 and 1996,

Submittal and subsequent approval by the NYSDEC of a Remedial Investigation
and Recommended Interim Remedial Measures Report in March 1997,

Submittal and subsequent approval by the NYSDEC of an IRM Work Plan in
1998. The Work Plan included site re-grading and re-contouring with the
construction of six cascading detention basins, the control of stormwater with
disposal to the municipal storm sewer system, construction of an 18-inch
horizontal clay barrier, and the construction of two vertical clay cutoff walls,

A voluntary Order of Consent agreement with the NYSDEC to resolve elevated
pH and hexavalent chromium in surface water on the SKW Property in June

1998,

Construction of the IRM project from June 1998 through October 1998.

These activities by SKW show a history of proactive environmental concern and
compliance. During its period of ownership, SKW has always provided the NYSDEC
with data, information, and monitoring results associated with this site. SKW has
worked with the NYSDEC to protect public health and the environment.

In the late 1980s and early 1990s, several investigations, including groundwater
sampling, were also completed at the SKW Property by the NYSDEC in order to re-
evaluate the classification of the overall US Vanadium site. Investigations for the
NYSDEC were completed by the Gradient Group, E.C. Jordan, and ABB.
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The possibility of a joint response by the property owners was investigated, however, a
workable agreement was not attainable. As a result, SKW examined the conditions on
the SKW Property and determined to respond unilaterally to the concerns of the
NYSDEC. SKW examined the conditions on the SKW Property and reached an
agreement with the NYSDEC regarding field work to be completed at the SKW
Property. SKW submitted to the NYSDEC an IRM Work Plan which was approved in
June 1998. The IRM Work plan was approved by the NYSDEC in June 1998. Field
work began June 15, 1998 and was completed on October 30, 1998.
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5.0 PERTINENT PRE-IRM INVESTIGATIONS

5.1.

GENERAL DESCRIPTION OF INVESTIGATIONS

Prior to the start of the IRM, SKW and the NYSDEC completed a series of
sampling events and investigations on the SKW Property. The goal of these pre-

IRM investigations was to develop an understanding of conditions on the SKW
Property and determine the best method of addressing those conditions. The
following is a summary of the investigations completed on the SKW Property

that was useful in determining the remediation method:

Year | Entity Investigation : | Finding
1979- | SKW Routine  Groundwater & | Parameters of concern
1998 Surface Water Monitoring were below guidance
level
1993 | NYSDEC | ABB Report Recommended site re-
classification to Class 2
Inactive Hazardous
Waste Site
1995 | SKW Test Pits to Determine Extent | Most of SKW Property
of Fill covered by 3-4 feet of
industrial fill
1995- | SKW Property Cleanup and Surface debris contained
1996 Removal of Debris and Scrap | scrap metal, slag, and raw
materials
1997 | SKW Installation of Bedrock Parameters of concern are
Monitoring Well below guidance level
1997 | SKW Remedial Investigation CaOH waste causes high
pH - Recommended
remedial measures
1997 | NYSDEC | Groundwater Investigation Bedrock groundwater
divide located under
Airco site
1998 | SKW Phase I Site Screening No K090 or K091 listed
Investigation waste on SKW Property
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These projects show a long and continued process of investigations that
culminated in the development of the SKW IRM Work Plan. The investigations
served to provide a physical and chemical understanding of the conditions in the
surface water, groundwater, and soil on the SKW Property. Once the surface
water problem was understood and defined, the appropriate remedial measures

were evaluated and chosen.

PHASE I SITE SCREENING INVESTIGATION

5.2.1.

METHODS OF PHASE I SITE SCREENING INVESTIGATION

The field work for the Phase I site screening investigation was conducted
from April 28, 1998, to May 1, 1998. Before implementing the Phase I
investigation, a Site Screening Work Plan was submitted to and approved
by NYSDEC. As described in the approved work plan, the objective of
the Phase I investigation was to determine whether ferrochromium and/or
ferrochromium silicon dust were present on the SKW property. The
investigation results are described in detail in the Site Screening
Investigation Report, which was previously submitted to the NYSDEC.

In order to implement the Phase I investigation, 25 test-pit locations were
chosen randomly. A greater percentage of test pits were located within
the identified area of concern. Some changes in test-pit locations and the
completion of 30 additional test pits were made by the NYSDEC
engineer (who participated in most of the investigation) and LAN
Associates’ hydrogeologist. These changes were based on observed field
conditions, which indicated potential areas of interest that warranted
further investigations.

Generally, soil samples were collected from material that resembled
ferrochromium and ferrochromium silicon dust. However, several soil
samples were also collected from material that did not resemble
ferrochromium and ferrochromium silicon dust. These samples were
collected at the NYSDEC’s request to better understand site conditions.
Samples collected from material that resembled ferrochromium dust, or
were suspected of containing ferrochromium dust, were analyzed for total
chromium and hexavalent chromium. The analysis was performed to



LAN ASSOCIATES

10

determine if total chromium concentrations in the soil samples were
within the range of total chromium concentrations typically found in
ferrochromium and ferrochromium silicon dust and to determine whether
oxidation of trivalent chromium to hexavalent chromium was occurring.

The function of the site-screening investigation was to determine whether
ferrochromium and/or ferrochromium silicon dust were present at SKW’s
Witmer Road property. The investigation was based on an analysis of
particle grain size, crystalline structure, and chromium concentration
ranges. Therefore, a comparison of site screening sampling results for
chromium analysis with New York State background levels was not
completed by SKW nor was it required by NYSDEC.

A definition of ferrochromium and ferrochromium silicon dust was
presented in the approved Site Screening Work Plan. The definition
stated that ferrochromium and ferrochromium silicon dust contains:

1. total chromium concentrations between 700 and 1,500
milligrams per kilogram (mg/kg).

2. clay-size particles (which typically range from <1.0 to 5.0
microns).

However, a recently completed document review (Appendix A) revealed
that the total chromium concentration of ferrochromium and
ferrochromium silicon dust actually ranges between 1,560 and 4,450
mg/kg (Table 5-1). The previous range was based on one result of 1,560
mg/kg and the conservative assumption that the concentration range
would be approximately 50 percent less than 1,560 mg/kg. After the
documents in Appendix A were compiled and reviewed, this initial
assumption proved wrong and the higher range correct.

In addition, Appendix A contains independent documentation of three
criteria used to define ferrochromium and ferrochromium silicon dust:

1. total chromium concentration,
2. grain size,
3. crystal structure.
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Crystal structure was added as a third criteria, because the crystal
structure of baghouse dust is unique compared with all other byproducts
and/or wastes generated during the production of ferrochromium and
ferrochromium silicon dust.

A summary of the determination criteria for ferrochromium and
ferrochromium silicon baghouse dust is presented in Table 5-1. The
determination criteria indicate that ferrochromium and ferrochromium
silicon baghouse dust:

1. contains total chromium at 1,560 to 4,450 mg/kg,
2. has a grain size that is less than 6.0 microns,

-

3. has a crystal structure that is amorphous.

Based on the criteria for characterizing ferrochromium and
ferrochromium silicon dust, 15 soil samples were subjected to total
chromium analysis; then, the 5 soil samples that contained the highest
total chromium concentrations—and were suspected of containing
ferrochromium or ferrochromium silicon dust—were subjected to grain-
size analysis and x-ray defraction (XRD) analysis. These analyses were
used to determine if the soil samples contained total chromium within the
expected concentration range, were composed of dust-size particles, and
had the same crystallographic structure as baghouse dust. Once these
analyses were completed, a comparison was performed to determine
whether the samples met the characteristics of ferrochromium or
ferrochromium silicon dust.

During the Phase I investigation, minor amounts of suspected petroleum-
contaminated soils were encountered on the SKW property. When
encountered, these soils were sampled and analyzed for total volatile
organic compounds (VOCs) and total semi-volatile organic compounds
(semi-VOCs). In addition, some soil samples, which were collected near
a former transformer building, were also analyzed for polychlorinated
biphenyls (PCBs).

5.2.2. RESULTS OF PHASE I SITE SCREENING INVESTIGATIONS
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Table 5-2 shows that concentrations of total chromium above 1,560
mg/kg were detected in 4 of the 15 soil samples collected on the SKW
property. The laboratory report containing analytical results for the soil
sample is included in Appendix B. The particle-size results (Attachment 8
in Appendix A) reveal that the five soil samples subjected to particle-size
analysis contained 95-99 percent sand-size or larger material (i.e., 50
microns or larger). The particle-size results reveal that the soil samples do
not meet the criteria of baghouse dust (i.e., 6 microns or smaller). This
conclusion is further supported by the XRD results (Attachment 8 of
Appendix A), which determined that the five samples are composed of
material that is crystalline rather than amorphous.

Based on the documented -characteristics of ferrochromium and
ferrochromium silicon dust, Table 5-3 was developed to compare
ferrochromium and ferrochromium silicon dust characteristics with the
results of site-screening soil samples collected from the SKW Witmer
Road property. Table 5-3 indicates that none of the soil samples fit the
grain-size or crystallinity criteria used to define ferrochromium and
ferrochromium silicon dust. Thus, only one of the three criteria used to
define ferrochromium and ferrochromium silicon dust (chromium
concentration) was met. Therefore, in LAN Associates’ opinion the
following can be concluded:

1. the soil samples do not meet the classification criteria for
ferrochromium and ferrochromium silicon dust;

2. ferrochromium and ferrochromium silicon dust was not found

on SKW’s Witmer Road property; and

the detected chromium concentrations are a likely result of the

presence of various amounts of ferrochromium or

[U%]

ferrochromium silicon slag material.

Chromium-bearing slag is not a listed waste and is not defined as a listed
hazardous waste. Chromium-bearing slag is also well documented as
having low leachability. This characteristic is supported by a summary of
past groundwater monitoring results for the SKW property (Appendix C).
The groundwater monitoring results reveal that total chromium
concentrations range from non-detect to less than 0.014 mg/l. Therefore,
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in LAN’s opinion, the chromium-bearing slag does not represent a
significant threat to public health or the environment.

The oxidation of trivalent chromium to hexavalent chromium was
addressed by analyzing the soil samples for hexavalent chromium.
Concentrations of hexavalent chromium (above 1 mg/kg) were detected
in 2 of the 15 soil samples collected on the SKW property (81.0 mg/kg
and 120.0 mg/kg) (Table 5-2). Appendix B contains the hexavalent
chromium laboratory report and analytical results. Both soil samples with
detections greater than 1 mg/kg were located in low-lying areas where
surface water accumulated in the past. The issue of surface water
accumulation and the associated formation of hexavalent chromium were
corrected through the implementation of the IRM. Hexavalent chromium
that is formed by surface water interactions is not a listed hazardous
waste in the state of New York.

A summary of groundwater monitoring results for the past five years
(Appendix C) documents that hexavalent chromium in groundwater at the
SKW property ranges from non-detect to less then 0.040 mg/l. The
average surface water concentration for hexavalent chromium during the
past five years is approximately 0.50 mg/l (Appendix C). Post-IRM
sampling of surface water, which was discharged from SKW’s property
to the municipal storm sewer system, detected hexavalent chromium
between non-detect and 0.05 mg/l (Appendix D). The results indicate an
order of magnitude reduction in hexavalent chromium surface water
concentrations since the completion of the IRM. In LAN’s opinion, these
results indicate that hexavalent chromium is not a significant threat to
public health or the environment.

The analyses of soil samples for VOCs, semi-VOCs, and PCBs (7Table 3-
2) revealed that minor amounts of petroleum products (probably diesel
fuel) are present in small isolated areas on the SKW property. PCBs were
not detected in the soil samples collected near the former transformer
building.
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6.0

IRM PROJECT DEFINITION & DEVELOPMENT

Elevated concentrations of hexavalent chromium and pH in the surface water on the
Vanadium site was defined as the only area of concern on the SKW Property by the
NYSDEC. The cause of the high hexavalent chromium and pH in the surface water was
later identified by SKW (APPENDIX E) as the chemical interaction between surface water
and sediment with high concentrations of calcium and calcium hydroxide. The chemical
interaction causes an increase in surface water pH which, in turn, causes the leaching of
oxidized hexavalent chromium from the sediment (Figure 6-1).

On the SKW Property, the above condition occurred in a relatively small depression in
the southeast portion of the property where surface water seasonally collected. This
small depression and part of the surrounding area was identified as the areas of concern
on the SKW Property. Once the area of concern and the cause of the problem was
determined, five remedial objectives were identified and evaluated. The remedial
objectives included:

1. Elimination of off-site surface water discharge,
2. Elimination of the depression where on-site surface water collects,

Elimination of the contact between surface water and sediment in the area of

(U8

concern,
4. Collection and containment of on-site stormwater,

5. Discharge of the collected stormwater to the municipal storm sewer system for
treatment and final disposal.

These objectives were incorporated into the IRM design. The design included:

1. Site re-grading and re-contouring to eliminate off-site surface water discharge,
approximately 20,000 cubic yards of on-site soils were moved. Approximately
27,000 cubic yards of off-site borrow materials were used to attain final site
contours. These off-site materials are inclusive of additional clay, stone, and
topsoil.
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2.

U

The construction of a series of six cascading stormwater detention basins which
would discharge stormwater into the municipal storm sewer system. The
potential storage volume of the detention basins is 9.4 million gallons. This is in
excess of the total rainfall during a 24-hour 25-year storm event for the SKW

Property.

The installation of an 18-inch horizontal clay barrier in the area of concern with a
specified minimum hydraulic conductivity of 1 X 107 cm/sec.

The completion of two vertical clay cutoff walls along the edges of the area of
concern with a specified minimum hydraulic conductivity of 1 X 10" cr/sec. as
required by the NYSDEC,

The creation of inter-connected stormwater drainage basins with negligible or no
standing water in the area of concern.

The design and development of the IRM Work Plan was completed by SKW and LAN
Associates, who acted as SKW’s environmental consultant and design engineer. The
IRM Work Plan received NYSDEC approval in June 1998. After approval of the IRM
Work Plan, SKW hired LAN Associates as the project construction engineer, SLC
Constructors as the general contractor charged with project construction, and GZA, Inc.
as an independent third party quality control engineer. The project was started June 15,
1998 and completed October 30, 1998.



16

LAN ASSOCIATES®

7.0

DETERMINATION OF REMEDIAL MEASURES

The elevated pH and chromium levels in the surface water was revealed through routine
monitoring for SKW’s permitted landfill cells. It is important to note that on the SKW
Property, routine groundwater monitoring indicates that pH and hexavalent chromium
are within drinking water standards. Thus, the investigation to determine the proper
remedial measure for the SKW Property centered on determining the cause of the high
pH and high hexavalent chromium in the surface water. The investigation revealed that
surface soil conditions were adversely affecting surface water quality on the Vanadium
site and the SKW portion of the Vanadium site. It was observed that material on the
surface of the Vanadium site was dominated by calcium and calcium hydroxide. This
material was reported to be placed on the Vanadium site (including the SKW Property)
by Vanadium and Airco.

The chemical interaction between surface water and calcium hydroxide is represented in
Figure 6-1. This figure shows the formation of high pH water when water and air
interact with soil containing calcium hydroxide. The high pH water, in turn, causes
increased leaching of chromium and oxidized chromium from the near surface soil.
Investigations on the SKW Property revealed that high pH and high hexavalent
chromium were problematic only in a relatively small low lying area where intermittent
surface water collected. Thus, the development of remedial measures for the SKW
Property centered around the hypothesis that if surface water was not allowed to collect
or interact with the calcium and calcium hydroxide in the near surface soil, then the
overall condition of surface water would be improved.

Based on the above hypothesis, the following remedial alternatives were evaluated:

1. Excavation of soil that contained high concentrations of calcium, calcium
hydroxide, and hexavalent chromium,

o

Capping of the area of concern in order to eliminate contact between surface
water and soils,

Construction of vertical barriers to control shallow groundwater and perched

(O8]

groundwater movement,

4. TIsolation of surface water from surface and sub-surface materials,
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5.

Containment and control of stormwater.

Based on the evaluation of the above alternatives, the following remedial measures were

recommended:

1.

(U8

Complete the site re-contouring and re-grading to contain and control stormwater
discharge.

Eliminate surface water discharge from the SKW Property through re-grading
and re-contouring,

Reduce or eliminate contact between stormwater and surface soils by eliminating
low lying areas where water ponds and by creating positive flow across the site.

Construct a compacted horizontal clay barrier in the area of concern to isolate
stormwater from surface and near surface soils.

These recommendations were presented to the NYSDEC. Based on their review, the
NYSDEC recommended the construction of two vertical clay cutoff walls in the area of
concern. The NYSDEC specified that the walls were to be constructed along the western
and southern edges of the area of concern. The NYSDEC also specified that the walls
would extend through the overburden material and be keyed into the underlying clay
unit. SKW agreed to the recommendations made by the NYSDEC.

After the recommended remedial measures were agreed to, SKW developed the final

design for the implementation for the remedial measures. The design included:

|8

Containment of on-site stormwater,
Control of stormwater discharge to a single storm sewer manhole,

Stormwater discharged to the municipal storm sewer system with treatment at the
municipal treatment plant,

Maximum discharge rate to the municipal storm sewer system of 23 cfm,

Capacity of on-site retention able to handle a 25-year storm event, and



18
LAN ASSOCIATES

6. An emergency spillway to provide controlled discharge of stormwater in the
event of back-to-back 25-year storms.

The above mentioned design components were incorporated into the IRM Work Plan,
which was submitted to and approved by the NYSDEC.
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8.0

SUMMARY OF CONSTRUCTION ACTIVITIES

8.1.

CONSTRUCTION NARRATIVE

Construction of the IRM Work Plan began on June 15, 1998. The initial work
began with the mobilization of equipment on site by the contractor. Additionally,
on June 15", the aerial survey tie-in and establishment of on-site horizontal and
vertical controls by the surveyor were commenced by the surveyor laying out
496 grade stakes on a 50-foot grid. The grade stakes were marked with the cut
and fill requirements for establishing the subgrade elevations. This work was
followed by surface and near-surface clearing which was done in preparation of
the site work. The clearing work included the demolition of concrete foundations
and partial removal of old structural walls. The demolition was completed with
hydraulic hammers and excavators.

Concurrent with the demolition work was the separation and recycling of
structural and reinforcement steel. The steel was cut and removed with torches,
saws, and an excavator. After the steel was loaded into containers it was
transported to a nearby recycling facility. Also completed concurrently was the
removal and/or recycling of surface and near-surface railroad ties and vegetation.
The removal was completed with trackhoes and dozers. The railroad ties were
disposed of off-site in a non-hazardous landfill. The vegetation remained on-site
and was used as mulch or spread over the surface prior to the placement of
topsoil.

As the surface preparation progressed across the site, the re-contouring and re-
grading earthwork began. The re-grading work followed the cut and fill
requirements marked on the grade stakes. Excavators and dozers were utilized to
establish the final subgrade elevation and the shape of each of the six detention
basins. Dozers were used to shape the berms separating the basins, and the
exterior slopes. Concurrent with the establishment of sub-grades, the
interconnecting piping between the basins were installed. Also, the tie-in to the
City of Niagara Falls sewer system was completed, which included the
installation of a discharge control valve, interconnecting piping, and new
manhole.
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8.2.

After the site grading and re-contouring was completed in the western portion of
the property, construction of an 18-inch horizontal compacted clay barrier and
two 24-inch thick vertical clay cutoff walls in the area of concern began. The
location of these structures is shown in Figure 8-1. The horizontal clay was
placed in three 6-inch compacted lifts. Also completed at this time were the two
compacted clay cut-off walls which were constructed in 9-inch compacted lifts.
Proper clay moisture, density, and conductivity were confirmed by a third party
quality control engineer. This work was followed by the placement of six inches
of topsoil above the horizontal clay barrier and four to six inches of topsoil over
the remaining subgrade area. The seeding of the topsoil and the placement of
crushed stone along the site access road were the final items completed during
construction. A complete set of construction drawings is included as Figures 8-2
through 8-7.

FIELD CHANGES TO ORIGINAL CONSTRUCTION PLANS AND SPECIFICATIONS

8.2.1 Minor Changes in Grading

During the completion of the IRM work, minor field changes were
completed. Each field change was discussed between the engineer,
contractor, and the NYSDEC. NYSDEC approval of the field changes
was obtained prior to implementing the change. Minor variations in site
grading due to subsurface conditions were approved directly by the
engineer’s representative. These variations included slight shifts in the
position of basins, and minor changes in basin slopes and berm height. It
was also sometimes more practical to work around a large concrete
structure as opposed to completely excavating or demolishing it. In all
cases, the overall volume of the basin was not significantly changed.
These minor changes did not affect the overall IRM performance.
Another grading change included the removal and disposal of a railroad
ramp in the south-central portion of the property. Its removal eliminated a
potential safety hazard and eye-sore. The removal of the railroad ramp
did not significantly change the basin volumes or affect the overall IRM
performance.
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8.2.2

8.2.3

8.2.4
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Discharge from Northeast Basin

A drain flow change did occur in the basin northeast of the landfill cells.
In this basin, the discharge piping was re-directed to the northwest. Flow
from the basin discharge then travels along the northern boundary of the
landfill cells and into the drainage area to the west of the landfill. This
change was approved by the NYSDEC prior to beginning the work.

Access Road Drainage

A slight change in the drainage from the south access road into the south
central and southeastern basins was also made. The original drawing
showed a drainage swale along the northern edge of the access road that
would flow towards the west and connect via a pipe to the drainage
basins. Upon review of actual field conditions, it was determined that
drainage could be better controlled by eliminating the swale and
connecting pipe on the north side of the road. This change was discussed
with the NYSDEC and approval was obtained prior to implementing the
change.

Tie-In to Existing Storm Sewer

The field change occurred during the tie-in from the southwest basin
outfall to the existing storm sewer manhole. The original design called
for a direct routing of new connecting piping. However, the direct routing
brought the piping further into potential traffic areas. Therefore, the
piping was re-routed closer to the existing fence line to bring it out of the
traffic area. This re-routing of the piping was discussed with the
NYSDEC and approval was obtained prior to implementing the work.

A change was also made at the tie-in location. In order to accommodate
the tie-in piping, the original small concrete catchment basin was
replaced with a large concrete manhole. This change was also discussed
with the NYSDEC and approval was obtained prior to implementing the
work.
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8.3.

Other than the small changes mentioned above, all construction was
completed according to the original plans and specifications approved by
the NYSDEC. Final completion of the IRM produced a project that was
nearly identical to the approved site grading plan. The very slight
differences between the proposed and as-built project can be seen by
comparing the as-built contour drawing (Figure §8-8) to the proposed final
contour drawing (Figure 8-4). The final as-built drawing was constructed
from aerial photography completed in December 1998, after the IRM
construction was completed. Before and after IRM photographs of the
SKW Property are provided in Figures 8-9 and 8-10. Figure 8-11 shows
the property drainage.

It is important to note that during the construction activities, all
construction conformed to the plans and specifications approved by the
NYSDEC. Any significant field changes or variations from the plan and
specifications were completed after the NYSDEC was notified of the
proposed field changes and approval from the NYSDEC was obtained.
The notification and approval process usually occurred during weekly site
meetings (APPENDIX F) attended by LAN, the contractor, and the
NYSDEC. Additional drawings and notes documenting the field changes
are included in APPENDIX G).

QuALITY CONTROL

Quality control was maintained during the IRM construction by the SKW
representative and by a third party quality control engineer. LAN Associates
functioned as the general construction engineer and ensured that the overall
project was constructed according to the plans and specifications approved by the
NYSDEC. This work included the establishment of proper sub-grade elevations,
the installation of inter-connecting piping between the drainage basins, the
demolition of concrete foundations and structures, and the removal of waste from
the site. These items are documented in daily field logs (APPENDIX H) completed
by LAN Associates, weekly site meeting memos (APPENDIX F) completed by
LAN Associates, and both hazardous and non-hazardous waste handling and
disposal documentation (APPENDIX I and J) compiled by LAN Associates.
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Third party quality control engineering was completed by GZA during the
installation of an 18-inch thick horizontal clay barrier and two 24-inch thick
vertical clay cutoff walls in the area of concern. GZA’s work included moisture
density measurements, thickness measurements, shelby tube sampling, and
laboratory analysis of hydraulic conductivity. GZA also completed laboratory
analysis of clay and topsoil barrow material that was obtained from off site.

During GZA’s quality control testing, if a location failed a quality control test,
the SKW representative and contractor were notified by GZA. The contractor
was then directed to correct the failed test area and the area surrounding the
failed test. After the contractor had re-worked each failed area, the failed test
location was re-tested (and re-corrected, if necessary) until a passing test was
achieved. This ensured that all work met the required specifications.

If necessary, a GZA representative was present during the weekly site meetings
to discuss any failed test results with the engineer’s representative, the
contractor, and the NYSDEC. Mechanisms for correcting the failed areas and re-
testing were discussed with the NYSDEC. The NYSDEC, in many cases,
observed the actual re-working and re-testing of failed test areas. At the IRM
completion, all quality control test locations had passing results and all required
quality control specifications were met or exceeded.

The quality control work completed by GZA is recorded in its report completed
on November 20, 1998 (ApPENDIX K). The report contains the following
documentation:

1. daily field summary reports from August 20, 1998 through October 26,
1998,

2. pre-construction laboratory test data for clay barrow source,

shelby tube permeability results for cutoff wall A, cutoff wall B, and

horizontal clay barrier,

(9%

shelby tube sample locations,

shelby tube sample density and moisture content data,
shelby tube sample lift interface observation,

top soil barrow source laboratory test data

N oW
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8.4.

SITE SCREENING INVESTIGATIONS COMPLETED DURING IRM

Four times during construction subsurface excavations uncovered potentially
hazardous materials. In each case, the materials were handled and removed
according to NYSDEC regulations. The NYSDEC was notified each time a
problematic material was discovered. The method of handling and disposal was
presented to the NYSDEC, and NYSDEC approval was obtained prior to
handling and disposal.

8.4.1 Baghouse Bags Removed

During the IRM re-grading and contouring activity, baghouse bags were
discovered adjacent to stake #477 (Figure 8-12). The baghouse bags were
excavated while completing the 2.5 feet cut requirement for this location.
Before the contractor or the engineer became aware that baghouse bags
had been excavated in this area, some of the material was pushed by a
dozer to the east of stake #477. Fortunately, the baghouse bags and
associated dust were easily identified. The baghouse dust contained a
unique light bluish gray color which was visible when the dust occurred
separately and when the dust was mixed with native soil.

Once the material was found and its location identified, it was sampled
and analyzed for total metals and toxicity characteristic leaching
procedure (TCLP) metals. Three samples (Figure 8-12) were collected
directly from the dust material contained in the baghouse bags and
analyzed for TCLP metals. Twelve mixed soil and dust samples (Figure
8-13) were collected in the original source area surrounding stake #477
and along the access route to this area. These samples were analyzed for
total metals and TCLP metals.

The results from the three dust samples collected directly from the
baghouse bags revealed TCLP lead concentrations of 7.9, 8.6, and 13.5
mg/l (Table 8-1) which were above the characteristic of hazardous waste
threshold of 5.0 mg/l. The 12 soil and dust samples were all non-
hazardous (Table 8-2). APPENDIX L contains the laboratory reports for the
baghouse dust and surface soil analysis.
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Based on this condition, an industrial hygienist was retained by the
contractor and brought on site to implement proper worker protection and
exposure monitoring. The worker air monitoring results showed that
worker exposure was within acceptable OSHA limits and that the proper
worker protection level was Level D. However, while the worker
exposure evaluation was being completed, all workers were protected at
Level B as directed by the industrial hygienist. The complete industrial
hygiene report titled Initial Lead Assessment Report is included in
APPENDIX M.

When the issue of on-site lead contamination was first discovered, the
contractor had a physical completed with blood lead analysis for each
worker who may have been exposed. The physicals and blood lead
analysis showed no abnormal conditions in the workers. This
information, along with the baghouse dust results and soil samples
results, led to the conclusion that hazardous concentrations of lead was
limited to the three samples collected from the baghouse dust. All soil
samples in and around the source area were characteristically non-
hazardous.

During the period when worker exposure monitoring was being
conducted and while workers were in level B protection, the observed
baghouse bags, baghouse dust, and mixed soil and dust were excavated
from their known location. The material was placed into five covered
hazardous waste roll-off containers and later transported to a hazardous
waste landfill. Documentation including hazardous waste manifests and
certification of disposal receipts from a hazardous waste landfill are
included in APPENDIX I. Worker air monitoring completed during the
direct handling of baghouse bag, baghouse dust, and mixed dust and soil
did not indicate elevated levels of lead in the personal air monitoring
devices worn by each worker completing these tasks. Therefore, even
when completing the task with the greatest potential for exposure to
hazardous levels of lead, worker exposure was within OSHA acceptable
ranges for Level D protection.

After this work was completed, 25 additional test pits (Figure 8-14) were
dug in order to determine if any additional baghouse bags or baghouse
dust were present in areas of potential concern on the SKW Property. The
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8.4.2
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test pit locations were chosen based on gray or bluish-gray coloration in
the surface soil. Test pit logs are included in APPENDIX N. A total of 60
samples were collected and analyzed for total metals (APPENDIX O).
TCLP metals were analyzed for high total metal results. Based on this
criteria, nine samples were analyzed via the TCLP method. These nine
samples were all below the parameter threshold. A summary table of total
metals results and TCLP results is included in Table 8-3.

The additional test pit sampling and analysis led to the conclusion that
hazardous concentrations of lead occurred in only the dust contained
within three baghouse bags. All other dust and soil samples were not
characteristically hazardous.

Based on the surface and subsurface soil investigations completed after
the baghouse bags were discovered, it has been shown that all hazardous
material identified at the SKW site has been removed and that the
materials remaining on site are not characteristically hazardous.
Furthermore, TCLP analysis has revealed that the analyzed surface and
subsurface soil is not characteristically hazardous. Therefore, no
significant quantities of hazardous material remain on site, other than the
material contained within the SKW landfill.

UST Removal

While completing the trench excavation for tie-in piping to the municipal
storm sewer system, the excavation encountered an underground storage
tank. The tank contained what was identified as No. 2 or No. 4 diesel
fuel. The liquid contained in the underground storage tank was pumped
out and disposed of by Green Environmental Services. On the following
day, Green Environmental excavated and disposed of the tank. The tank
was observed to be in good condition. There were no observed holes or
cracks in the tank. All visually stained contaminated soil was excavated
from the tank pit until visually clean soil was encountered. The excavated
soil was stockpiled on site and completely encapsulated in plastic until it
was hauled off and disposed of at a non-hazardous waste landfill.
Documentation for the work completed by Green Environmental,
including the soil disposal, is included in APPENDIX P.
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8.4.3

8.44

8.4.5

Petroleum Contaminated Soil

While completing the grading cut requirements in the southwest basin, a
small area of dark petroleum stained soil was observed. The stained soil
also had a distinct diesel fuel odor. This material was excavated until
visibly clean soil was observed. It was placed in two roll-off containers
and covered. Representative samples from both containers were collected
and analyzed for benzene and flash point. Based on the low results, the
containers were disposed of at a non-hazardous waste landfill.
Documentation of the laboratory analysis, waste manifests, and landfill
receipts are included in APPENDIX J.

Drum Material

Two drums of what appeared to be metal shot and/or slag were found
near stake #473 (Figure 8-15). The material was sampled and analyzed
for total metals (APPENDIX I). Based on the limited amount of material to
be disposed, it was determined that all the shot and/or slag material in and
around the drums should be excavated and placed in an on-site hazardous
waste container. This container was primarily utilized for the disposal of
baghouse bags, baghouse dust, and mixed soil and dust. The shot/slag
material was disposed of in a hazardous waste landfill along with the
baghouse waste.

Wash Pad Sediment

A wash pad that had been utilized for washing truck tires prior to leaving
the site was de-commissioned and de-mobilized. Prior to demobilization,
sediment from the wash pad was sampled for TCLP metals to determine
how it should be handled and disposed. After the analysis indicated the
sediment was non-hazardous, the stone and sediment contained in the
wash pad were excavated and placed in a roll-off container. The material
was then transported and disposed of at a non-hazardous waste landfill.
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Documentation including the analysis, waste manifests, and landfill
receipts are included in APPENDIX J.
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8.5.

8.6.

COMMUNITY AIR MONITORING

Community air monitoring was completed during most IRM construction
activities. Construction activities that required air monitoring were all cut and fill
operations and any activity that disturbed surface or subsurface materials.
Construction activities that did not require air monitoring were survey work,
most quality control testing and activities that occurred on top of the first lift of
compacted clay.

The community air monitoring was completed by SLC with three MEI Miniram
Model PDM-3 air monitoring instruments. Typically, before work began, the
contractor would clean and calibrate the air monitoring device, if necessary. The
contractor would then place the air monitors upwind of the work area, downwind
of the work area, and in the work area. Time weighted air monitoring results
were usually recorded at approximately 9:00 am, 11:00 am, 1:00 pm, and 3:00
pm during normal 7:00 am to 3:30 pm work days.

The air monitoring results compiled by the contractor are included in APPENDIX
Q. Technical air monitoring problems did occur. These problems included rain,
fog, pollen, and insects interfering with the detection device. Mechanical
problems were also encountered with the monitoring device. These included
battery and operational failures. This resulted in monitoring results that were
obviously erroneous, such as high dust levels at upwind locations when no
visible dust was observed. In spite of the technical problems, SKW’s
representative did not observe excess dust or particulate leaving the SKW
Property during the IRM construction. The most important evidence that dust
levels were low during the IRM construction is that there were no complaints
from the surrounding community regarding airborne dust or particulate. In
addition, NYSDEC representatives frequently visited the site to inspect the IRM
work and observe site conditions. At no time did the NYSDEC object to the air
quality or dust suppression methods.

PROJECT COMPLETION

The IRM project was substantially completed October 30, 1998. At that time, a
final punch list was developed during a walk-through of the site with the SKW
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representative, the contractor, and the NYSDEC A final inspection of the site
followed on November 17, 1998. The final inspection involved a walk-through
of the site with representatives of SKW, LAN, SLC, and the NYSDEC.

A photographic flyover of the site was completed on December 10, 1998. During
the flyover, an aerial survey was completed and oblique photographs were taken
of the site. Based on the aerial photographs, an as-built drawing with final
elevation contours was produced. This drawing was constructed with a 1-foot
contour interval.

As of December 1998, very little grass had sprouted, and it is anticipated that the
grass growth will not be established until Spring 1999. The establishment of
grass is a contractual requirement of the contractor, as is the mowing of the grass
for a one year period after it has been established. For this reason, it is
anticipated that the project will be inspected again in Summer 1999 to assess the
site conditions. Erosion repairs and repairs to defects in materials or faulty
construction are also required of the contractor for a one-year period.

An additional item that needs to be resolved is the removal of surface
monitoring points 6A and 7 from SKW’s landfill monitoring requirements. As a
result of the IRM, surface water no longer exists at these locations. Therefore, it
cannot be monitored. SKW has notified the NYSDEC Solid Waste Branch of the
change.

Post-IRM sampling and analysis of stormwater discharge from the SKW
Property to the municipal storm sewer system was completed in February 1999.
Hexavalent chromium was detected in the stormwater discharge between 0.053
mg/l and non-detect (APPENDIX C). This indicates at least an order of magnitude
decrease in hexavalent chromium (averaged from 1993 through 1998) of .500
mg/]. The stormwater discharge results for pH were 6.57 and 7.98. This indicates
a decrease of several orders of magnitude from the average surface water
concentration between 12.0 and 12.5. These results indicate that hexavalent
chromium and pH in the SKW stormwater is not a significant threat to public
health or the environment.
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9.0  FINDINGS

After completion of the IRM, the following findings were made:
1. The IRM was completed in accordance with the approved IRM work plan.

2. All work (except for minor field changes) was completed in accordance with the
required plans and specifications.

W

. Field changes made during the completion of the IRM work have been
documented.

4. Field changes were approved by the NYSDEC prior to being completed.
5. Quality control documentation has been provided.

6. Additional investigations and remedial measures have been completed beyond
the scope of the IRM. These measures include:

removal of baghouse bags, baghouse dust, and soil

e removal of an underground storage tank and contaminated soil surrounding
the underground storage tank

e removal of dark stained soil with fuel odors from the southwestern basin

e removal of two 55-gallon drums and surrounding soil containing metal shot
and/or slag

¢ additional surface and subsurface sampling and analysis

Sampling and analysis of surface and subsurface materials showed them to be non-
hazardous in nature except for three samples collected directly from dust contained
within baghouse bags. All baghouse bags and baghouse dust observed on the SKW
Property were removed and disposed of in a hazardous waste landfill.

The post-IRM site conditions reveal that the IRM activities have eliminated off-site
surface water discharge. The IRM activities have also directed on-site stormwater to a
single discharge to the municipal storm sewer system. Post-IRM stormwater sampling
indicated a pH concentration between 6.57 and 7.98, and hexavalent chromium
concentrations of 0.05 mg/l and non-detect. These conditions show that the original
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goals of the IRM (to remediate high pH and high hexavalent chromium on the SKW
Property) have been met.
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10.0

CONCLUSIONS AND RECOMMENDATIONS

A series of investigations, site cleanups and interim remedial measures have been
completed on the SKW Property, culminating with the completion of the IRM in
November 1998. SKW has completed this work in a cooperative and proactive manner.
The IRM work was completed as part of a voluntary Order of Consent agreement with
the NYSDEC.

The area of concern, identified by the NYSDEC and SKW, was described in the IRM
Work Plan as high pH and high hexavalent chromium in the surface water on the
southeast portion of the SKW Property. The appropriate remedial measures were
proposed in the IRM Work Plan along with detailed construction plans and
specifications. The IRM Work Plan remediated the identified area of concern and the
overall SKW Property. Surface water elimination, stormwater containment and control,
along with the isolation of subsurface materials, were the primary methods of
remediating and improving surface water quality.

The IRM Work Plan was reviewed and approved by the NYSDEC. A narrative of how
the IRM was completed is contained in this report. Construction quality control and off-
site waste disposal documentation are also contained in this report, as well as post-IRM
surface water conditions and stormwater quality.

The issues to be addressed in this conclusion are whether or not the work leading up to
and during the IRM has answered the following three questions required to delist the
SKW Property from the Registry of Inactive Hazardous Waste Disposal Sites:

e Question #1-Is there K090 or K091 listed hazardous waste on the SKW Property
(outside of the closed landfill)?

e Question #2-Is there a significant amount of characteristically hazardous waste on
the SKW Property (outside of the closed landfill)? '

¢ Question #3-Does the SKW Property pose a significant threat to public health or the
environment?

Question #1-Is there K090 or K091 listed hazardous waste on the SKW Property
(outside of the closed landfill)?
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Answer: No

Explanation:
The site screening investigation completed in April and May 1998, and the additional

investigations completed during the IRM between June 15 and October 30, 1998
included:

e The completion of over 70 test pits
e The collection and analysis of over 115 soil samples
e The analysis of four different waste streams

These analyses, which included total chromium, grain size, and XRD, resulted in no
identified K090 or K091 listed waste. These analyses did detect elevated chromium
concentrations in the soil. The elevated chromium was attributed to slag material
because of the samples’ grain size analysis and XRD results. Chromium containing slag
is not a listed hazardous waste in the state of New York.

Question #2-1Is there a significant amount of characteristically hazardous waste on
the SKW Property (outside of the closed landfill)?

Answer: No

Explanation:

The same 70 test pits, 115 soil samples, and 4 waste stream analyses cited above also
reveal that all surface and subsurface soils tested for TCLP metals were non-hazardous.
On the entire SKW Property, only three samples of dust collected directly from
baghouse bags exceeded the characteristically hazardous threshold for lead. The TCLP
lead results for these three samples were 7.9 mg/l, 8.6 mg/l, and 13.5 mg/l, while the
TCLP lead threshold is 5.0 mg/l. The baghouse bags, from which the three samples were
collected, were located in the identified area of concern. Those bags, and all other
observed baghouse bags and dust, were excavated and disposed of in a hazardous waste
landfill.

The area of concern was isolated with a horizontal barrier constructed with 18 inches of
compacted clay and 6 inches of top soil. This area no longer is exposed to or in contact
with surface water, stormwater, surface soil, or the atmosphere. Therefore, even if there
were any de minimous quantity of hazardous waste or hazardous substances remaining
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in the isolated area of concern, it will not significantly affect public health or the
environment via the surface water, stormwater, surface soil, or the atmosphere.

Similarly, there is no significant threat to pubic health or the environment via
groundwater. The past five years of groundwater monitoring results demonstrate that
lead, chromium, hexavalent chromium, and pH concentrations in the groundwater below
the SKW Property are predominately below drinking water standards. Two exceedences
(one in the 2™ quarter 1995 and one in the 2™ quarter 1996) of the pH standard have
been recorded at monitoring well 5-R. The lead standard was exceeded once in well 3-R
in 4™ quarter 1998. However, the lead result was biased by large amounts of sediment in
well 3-R, as evidenced by the extremely high turbidity level (209 NTU). In addition,
filtered groundwater collected from the well 3-R contained no detectable soluble lead.
Therefor, the above exceedences are inconsequential and are insignificant in terms of
their threat to public health and the environment.

Question #3-Does the SKW Property pose a significant threat to public health or
the environment?

Answer: No

Explanation:
The completion of the IRM has addressed all of the NYSDEC’s concerns that the SKW

Property poses a significant threat to public health or the environment because:

1. There is no off-site discharge of contaminated surface water. Therefore, human
exposure cannot occur via contaminated surface water contact and there is no
off-site environmental threat from surface water.

2. There will be little or no on-site surface water retention at the SKW property
because the area of surface water accumulation have been filled and re-
contoured. The minor amount of surface water that temporarily accumulates after
a storm event will not be in contact with on-site waste material. Therefore, LAN
believes that human exposure to on-site contaminated surface water will not
occur and there is no environmental threat.

Stormwater from the SKW Property is discharged to the municipal storm sewer
system where it is treated prior to discharge. Therefore, human exposure cannot

(U]

occur and there is no environmental threat from stormwater. Monitoring of



LAN ASSOCIATES*

SKW’s surface water discharge to the combined municipal stormwater and
domestic wastewater system will be performed. The monitoring will help ensure
that the stormwater quality requirements of the City of Niagara Falls are met.

4. The SKW Property is covered with 18 inches of imported clay and 6 inches of
imported top soil in the area of concern. All other areas of the site are covered
with 4 to 6 inches of imported top soil. Therefore, human exposure to hazardous
waste or hazardous substances cannot occur. Neither the surface soils nor the
subsurface soils pose a significant threat to public health or the environment.

5. Groundwater at the SKW Property meets or in three cases is slightly above (two
pH exceedences and one unconfirmed lead exceedence) drinking water standards
for parameters of concern: pH, hexavalent chromium, chromium, and lead.
Therefore, there is no significant threat to public health or the environment from
groundwater parameters of concern.

6. There are no downgradient drinking water receptors, so there can be no public
health threat from groundwater regardless of parameter concentration.

7. The SKW Property is fenced and locked. Therefore, direct human exposure
cannot occur other than to those trained professionals who inspect and monitor

the property.

Based on the successful completion of remedial measures, the SKW Property should be
delisted from the Registry of Inactive Hazardous Waste Disposal Sites. A petition will
be submitted by SKW to facilitate the delisting of the SKW Property.
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11.0 CERTIFICATION

Re:  IRM Completion Report for SKW
Metals & Alloys, Inc.
Town of Niagara, New York

I certify that the IRM construction was completed according to the approved plans and
specifications unless otherwise noted in this document.

DALY ~— bwe._12/4 65

Guva Van Doren, P.E.
NY License No. 57203
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Figure 6-1

Conceptual Flow of Shallow Groundwater
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Figure 8-1

Location Map of Clay Barrier & Vertical Clay Walls
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Figure 8-2

Site Location Map
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Figure 8-3

Existing Topography
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Figure 8-4

New Surface Topography
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Figure 8-5

Areas of Additional Subgrade Removal/Relocation
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Figure 8-6

Depth Stake Layout
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Figure 8-7

Section Detail
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Figure 8-8

As-Built Drawing
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Figure 8-9

Before IRM Photograph
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Figure 8-10

After IRM Photograph






Figure 8-11

As Built Drainage Map
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Figure 8-12

Phase II Baghouse Bag Location Map
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Figure 8-13

Phase II Surface Soil Sampling Locations
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Figure 8-14

Phase II Test Pit Location Map
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Figure 8-15

Phase II Areas of Additional Investigations Location Map
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Figure 2-2

CCMA Property Map
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Table 5-1

Ferrochromium and Ferrochromium Silicon Baghouse Dust
Determination Criteria



Ferrochromium & Ferrochromium Silicon
Baghouse Dust Determination Criteria

Criteria 1.

Documented Total Chromium Concentration (mg/kg)

Entity Total Cr Average Cr Comments Determination

EPA' 4110 4,400 2,220 EPA found 41 ppm result erroneous

EPA? - - no data FeCr & FeCrSi dust
SAIC 1,560 - lab documentation provided conatins total chromium
Macalloy 4,450 - lab documentation provided at 1,560 to 4,450 mg/kg.
Norchem - - no data

Lafarge - - no data

Criteria 2. Documented Grain Size (micron)

Entity Grain Size Average Size Comments Determination

EPA’ - <1.0 statement / no lab documentation

EPA? <6.0 - statement / no lab documentation

CCMA <5.0 0.39t0 0.55 lab documentation provided FeCr & FeCrSi dust is <6.0 microns
SFA - - no data and average is 0.1 to 0.55 microns.
Norchem - 0.1t00.3 statement / no lab documentation

Lafarge - 0.1 statement / no lab documentation

Criteria 3. Documented Crystallinity

Entity Crystalline Amorphous Comments Determination

EPA’ - - no data

EPA? - - no data

CCMA no yes lab documentation provided FeCr & FeCrSi dust is composed
SFA no yes statement / no lab documentation of amorphous material.
Norchem no- yes statement / no lab documentation

Larfarge no yes statement / no lab documentation

Notes: EPA' - 1980 K090 and K091 Listing Background Document
EPA? - 1995 Compilation of Air Pollution Emission Factors

CCMA - Calvert City Metals and Alloys, Inc. (formally known as SKW Metals & Alloys, Inc.)

SAIC - Science Application International Corporation (Engineers/Consultant)

SFA - Silica Fume Association (Trade Organization)

Macalloy - Macalloy, Corporation (Ferroalloy Producer)
Norchem, Inc. (Silica Fume User)
Lafarge, Corporation (Silica Fume User)

Table 5-1

LAN Associates, Inc.
September 27, 1999
Job No. 2.3269.22

K90081 Determination



Table 5-2

Phase I Test Pit Results



Table 5-2
Phase I Test Pit Results
CC Metals and Alloys, Inc.
Witmer Road Site
Sample Location Sample Date Chromium Total Total Total Semi- Petroleum PCB's Comments
Depth Sampled Hexavalent Cr | Volatiles (8021) | Volatiles (8270) Products
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
A071 44-46" 4/28/98 1740 0.51
A031 4-6" 4/28/98 9570 0.68
A055 4/28/98 1800 0.48
A082 24-30" 4/28/98 1070 120.00
A012 12-14" 4/28/98 741 ND
A064 12-17" 4/28/98 1230 ND
A048 28-30" 4/28/98 1310 ND
A049 12-24" 4/29/98 97 ND
033 8-12" 4/29/98 147 ND
033 36" 4/29/98 164 ND
114 16-21" 4/29/98 823 ND
270 36-48" 4/29/98 14 0.60
092 20" 4/29/98 2160 81.00
155 12-16" 4/30/98 7 ND
181 9 4/30/98 6.9 ND
Field Equipment Blank 4/28/98 ND
Field Equipment Blank 4/29/98 ND
154 A&B 30" 4/30/98 ND ND ND
266 A&B 20" 4/30/98 9.627 ND ND
281 B&C 6-16" 5/1/98 13.135 ND -
281 E&F 21" 5/1/98 1.040 1.56 -
265 A 16" 5/1/98 ND ND -
267 A 6" 5/1/98 3.064 ND -
251 A&B 24" 5/1/98 0.362 ND -
A048 Soil Pile A | 4/28/98 1626.000 - 13
A048 Soil Pile B 4/28/98 - 33.5 -
281 A 6-16" 5/1/98 ND
281D 21" 5/1/98 ND
265B 16" 5/1/98 ND
267 B 16" 5/1/98 ND
251C 24" 5/1/98 ND

LAN Associates, Inc.
Ref. #2.3269.22

Soil Samples

Rev IRM-Soil Samples
October 8, 1999

Table 5-2



Table 5-3

Ferrochromium and Ferrochromium Silicon Baghouse Dust
Compared to Witmer Road Soil Samples



Ferrochromium & Ferrochromium Silicon
Baghouse Dust Criteria Compared To Witmer Road Soil Samples

Criteria 1. FeCr & FeCrSi dust contains total chromium at 1,560 to 4,450 mg/kg.
Soil Sample Total Cr (mg/kg) Fits Criteria
AQ071 1740 yes
A031 9570 yes
A048 1310 no
A064 1230 no
92 2160 yes
Criteria 2. FeCr & FeCrSi dust is <6.0 microns and average is 0.1 to 0.55 microns.
Soil Sample Grain Size (microns) Fits Criteria
A071 >50 no
A031 >50 no
A048 >50 no
AOB4 >50 no
92 >50 no
Criteria 3. FeCr & FeCrSi dust is composed of amorphous material.
Soil Sample Amorphous Fits Criteria
A071 no no
A031 no no
A048 no no
A064 no no
92 no no
Conclusion: Witmer Road soil samples are not composed of FeCr & FeCrSi dust

because soil samples do not fit criteria for size and crystallinity.

Notes: See Appendix B for total chromium results.
See Appendix A for grain size and crystallinity resuits.

Table 5-3

LAN Associates, Inc.
September 27, 1999

Job No. 2.3269.22
K090091 Comparison



Table 8-1

Summary of Phase II Baghouse Dust Results



Summary of Phase Il Baghouse Dust Results

CC Metals and Alloys, Inc.

Niagara Falls, New York
July 29, 1998

Location Total Total TCLP TCLP TCLP TCLP TCLP TCLP TCLP TCLP

Chromium Lead Arsenic Barium | Cadmium | Chromium Lead Mercury | Selenium Silver

mg/kg mgy/l

Bag #1 110 1940 0.25 ND 0.05 0.12 7.91 ND 0.17 ND
Bag #2 126 2200 0.31 ND 0.06 0.12 8.6 ND 0.23 ND
Bag #3 111 2210 0.16 ND 0.04 0.19 13.5 ND ND ND

Table 8-1

LAN Associates, Inc.
Ref. #2.3269.22
Baghouse Results
February 15, 1999



Table 8-2

Phase II Surface Soil Sampling Results



Table 8-2

Phase II Surface Soil Sampling Results

Total Metals and TCLP Metals

CC Metals and Alloys, Inc.

Table 8-2

Witmer Road

Sample Date Total Total Total Total Total Total Total Total TCLP TCLP TCLP TCLP TCLP TCLP TCLP TCLP
Location Sampled Arsenic | Barium | Cadmium |Chromium| Lead Mercury | Selenium | Silver Arsenic | Barium | Cadmium |Chromium| Lead Mercury | Selenium | Silver

Limit 5.0 100 1.0 5.0 5.0 0.2 1.0 5.0
Ls-1 8/16/98 276 ND 1640 79.8 ND
LS-2 8/16/98 435 1.94 1690 464 ND 0.23 ND ND 0.09 ND ND ND ND
LS-3 8/16/98 182 1.81 510 777 ND 0.23 ND ND 0.04 0.09 ND ND ND
LS4 8/16/98 1080 2.46 642 262 ND ND ND ND 0.08 ND ND ND ND
LS-5 8/16/98 46 ND 87 18 ND
LS-6 8/16/98 512 51 1750 550 ND 0.24 ND ND ND ND ND ND ND
LS-7 8/16/98 220 3.1 398 142 ND
LS-8 8/16/98 136 2.7 807 322 ND
LS-9 8/16/98 51 2.3 403 280 ND
LS-10 8/16/98 237 3.0 953 143 ND
LS-11 8/16/98 104 3.1 598 322 ND ND 1.0 0.05 0.10 0.07 ND ND ND
LS-12 8/16/98 63 ND 3300 890 ND 0.18 ND ND 0.24 0.06 ND ND ND

LAN Associates, Inc.

Ref. #2.3269.22

Surface Soil Results
October 10, 1999
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Phase II Test Pit Results



Phase II Test Pit Results

Table 8-3

Total Metals and TCLP Metals
CC Metals and Alloys, Inc.
Witmer Road
Test |Depth Date Total Total Total Total Total Total Total Total TCLP TCLP TCLP TCLP TCLP TCLP TCLP TCLP
Pit # Sampled | Arsenic | Barium [ Cadmium |Chromium| Lead Mercury | Selenium | Silver Arsenic | Barium | Cadmium [Chromjum| Lead Mercury | Selenium | Silver
Limit 5.0 100 1.0 5.0 5.0 0.2 1.0 5.0

1 1-3' 9/25/98 53 30 ND 870 150 ND ND ND

1 3-3.5' 9/25/98 56 57 35 800 410 ND ND ND

1 |44s 9/25/98 % 110 ND 78 34 ND ND ND

2 1-3' 9/25/98 72 87 ND 88 29 ND ND ND

2 3.5 9/25/98 71 150 ND 930 150 ND ND ND

3 1-2.5' 9/25/98 41 46 ND 1030 160 ND ND ND

3 2527 9/25/98 70 60 17 59 30 ND ND ND

3 2745 9/25/98 86 34 ND 1140 290 ND ND ND

4 0-16" 9/25/98 72 35 ND 670 220 ND ND ND

4 16-48" 9/25/98 38 47 ND 980 60 ND ND ND ;
4 |48-60" 9/25/98 58 93 ND 110 23 ND ND ND

5 1-3' 9/26/98 140 120 ND 100 39 ND ND ND ND

5 3-5' 9/26/98 57 180 ND 800 38 ND ND ND

5 5-7' 9/26/98 82 190 28 1350 170 ND ND ND

6 1-3' 9/26/98 61 89 28 680 310 ND ND ND

6 [3/5 9/26/98 80 80 ND 68 47 ND ND ND

7 1-2' 9/26/98 72 57 21 1000 380 ND ND ND

7 32-60" 9/26/98 100 110 ND 85 37 ND ND ND

8 1-2 9/26/98 70 150 18 1000 150 ND ND ND

8 24-41" 9/26/98 54 70 ND 1200 27 ND ND ND

9 12-27" 9/26/98 79 73 ND 21 25 ND ND ND

9 27-51" 9/26/98 32 54 ND 1150 37 ND ND ND

9 54-72" 9/26/98 58 220 33 200 410 ND ND ND

10 12270 9/26/98 66 110 ND 920 140 ND ND ND i
10 27-51" 9/26/98 35 25 ND 12 12 ND ND ND i
11 12-36" 9/26/98 90 530 2 560 170 ND ND ND :
11 36-60" 9/26/98 77 74 ND 19 27 ND ND ND

12 12-31" 9/26/98 95 82 ND 22 27 ND ND ND

12 3.5 9/26/98 74 140 ND 490 140 ND ND ND

13 012" 9/26/98 110 130 ND 26 42 ND ND ND
13 12-36" 9/26/98 63 277 ND 1000 550 ND ND ND ND
14 1-3' 9/26/98 98 86 ND 77 31 ND ND ND
14 3-5' 9/26/98 75 180 25 480 130 ND ND ND
15 0-1' 9/26/98 59 21 ND 2000 510 ND ND ND

15 1-3' 9/26/98 110 86 ND 28 29 ND ND ND

16 0-28" 9/26/98 14 28 20 260 53 ND ND ND

16 28-40" 9/26/98 87 33 ND 2300 49 ND ND ND
16 40-60" 9/26/98 110 94 ND 21 33 ND ND ND

17 1-3' 9/28/98 130 100 ND 25 34 ND ND ND ND
17 3-5 9/28/98 70 93 ND 1900 70 ND ND ND
18 27-32" 9/28/98 91 52 ND 3900 17 ND ND ND 0.694
18 32417 9/28/98 100 95 ND 22 26 ND ND ND

18 41-65" 9/28/98 31 22 ND 1600 750 ND ND ND ND

19 24-30" 9/28/98 72 58 ND 930 66 ND ND ND
19 30-38" 9/28/98 37 85 ND 490 770 ND ND ND 0.057

19 38-62" 9/28/98 90 110 ND 22 35 ND ND ND
20 0-6" 9/28/98 52 91 ND 2000 37 ND ND ND
20 6-72" 9/28/98 110 200 ND 22 29 ND ND ND ND

20 72-96" 9/28/98 47 35 ND 2200 15 ND ND ND 0.924

21 0-6" 9/28/98 98 66 ND 22 24 ND ND ND

21 6-52" 9/28/98 47 76 ND 1600 31 ND ND ND
21 52-76" 9/28/98 70 100 ND 1700 59 ND ND ND

22 12-36" 9/28/98 120 130 22 25 32 ND ND ND

22 37-62" 9/28/98 55 100 ND 700 87 ND ND ND

23 12-35" 9/28/98 74 200 37 700 88 ND ND ND
23 36-60" 9/28/98 130 130 ND 28 39 ND ND ND

24 12-36" 9/28/98 98 200 1.8 3200 140 ND ND ND ND

24 36-60" 9/28/98 100 110 ND 25 35 ND ND ND

25 12-36" 9/28/98 120 100 ND 28 34 ND ND ND

25 36-60" 9/28/98 85 420 238 1200 47 ND ND ND

Notes: 1. Total results in mg/kg. LAN Associates, Inc.

2. TCLP results in mg/1.

3. TCLP completed on 3 highest arsenic, chromium, and lead results.

Ref. #2.3269.22
Test Pit Results
October 8, 1999
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Appendix A

Documentation
Ferrochromium & Ferrochromium Silicon Characteristics
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CHARACTERISTICS

of
FERROCHROMIUM AND FERROCHROMIUM SILICON

Independent documentation of the total chromium concentration of ferrochromium dust
(Attachment 1) was obtained from Science Applications International Corporation
(SAIC). The SAIC documentation was submitted by CCMA to the New York State
Department of Environmental Conservation (NYSDEC) as an attachment to the Site
Screening Work Plan. In its cover letter, SAIC thanked SKW (CCMA) on behalf of the
U.S. Environmental Protection Agency (EPA) for helping SAIC obtain samples of
ferrochromium dust from emissions at CCMA’s Niagara Falls ferroalloy production
facility. The total chromium content of the SAIC ferrochromium dust sample was 1,560
milligram per kilogram (mg/kg).

A second independent documentation of ferrochromium dust was obtained for the
Macalloy Corporation located in Charleston, South Carolina. Total metal analysis of
ferrochromium fume dust collected at the Macalloy facility was conducted by General
Engineering Laboratories (Attachment 2). The analytic results reveal that the total
chromium content of the Macalloy ferrochromium fume dust is 4,450 mg/kg. This
concentration is well above the level obtained by SAIC at the CCMA facility.

A third independent documentation of total chromium concentration in ferrochromium
dust was obtained from an EPA background document for the listing of K090 and K091
waste (Attachment 3). The background document included two ferrochromium baghouse
dust sample results. Table 2 of the background document indicates that a ferrochromium
silicon baghouse dust sample contained 41 parts per million (ppm) total chromium. Table
3 of the background document records the total chromium concentration of one sample of
ferrochromium silicon dust collected at a furnace baghouse inlet at 4,400 ppm.

The results contained in the EPA background document indicate that ferrochromium
silicon baghouse dust ranges in concentration from 41 ppm to 4,400 ppm. However, the
41 ppm result was determined to be an error by the EPA. (If the error is disregarded, the
average concentration for the two dust samples is 2,220 ppm.)

In the EPA’s response to comments from the Ferroalloy Association (see Attachment 3
page 303), the EPA states that the 41 ppm concentration for total chromium in the
baghouse dust sample was in error and that:

"data from another source indicates that chromium concentrations in
ferrochromium silicon emission control dust/sludges might be much higher. For
this reason, EPA believes that the value of 41 ppm is understated and will
continue to list this waste as hazardous."



LAN ASSOCIATES

The reason for this determination is because the same baghouse dust sample that
produced a total chromium concentration of 41 ppm had a leaching concentration in
distilled water of 190 ppm. Thus, the EPA determined that the 41 ppm result for the
baghouse dust must be an error. With this understanding, the EPA results for total
chromium concentrations in ferrochromium silicon dust are interpreted to range between
2,220 and 4,400 ppm. This range is similar to both the SAIC results (1,560 mg/kg) and
the Macalloy results (4,450 mg/kg). A tabulation of the three independent total chromium
results is provided in Attachment 4.

During the site-screening investigation, a total chromium concentration of 700 to 1,500
mg/kg was originally set as one of three criteria to determine if onsite materials contained
ferrochromium or ferrochromium silicon dust. This range of concentration was
underestimated given the now documented range of 1,560 to 4,450 mg/kg for total
chromium concentrations in ferrochromium and ferrochromium silicon dust. For this
report, the documented higher total chromium concentration will be utilized as one
criteria of defining ferrochromium and ferrochromium silicon dust. Two additional
criteria for defining ferrochromium and ferrochromium silicon dust are particle size
(fume dust generally being <1.0 to 5.0 micron or less) and crystal form (fume dust is
amorphous rather than crystalline).

A study of the particle-size distribution of fume dust generated from the CCMA furnace
operation (Attachment 5) was completed in 1992 by Dr. Wojciech Z. Misiolek, a
materials engineering consultant and professor at Rensselaer Polytechnic Institute in
Troy, New York. Dr. Misiolek’s investigation revealed that the average particle size of
the CCMA fume dust ranged from 0.39 to 0.55 microns and that 70 to 88 percent of the
particles were less than 5 microns. Clay-sized particles are defined by the American
Society of Testing and Materials (ASTM) as occurring between 1.0 and 5.0 microns.
Therefore, the CCMA baghouse dust is clearly dominated by clay-size and smaller
particles.

Independent particle-size distribution for ferrochromium fume dust is provided in the
EPA’s 1995 Manual on The Metallurgical Industry (Attachment 6). The EPA manual
documents that 88 percent of ferrochromium fume dust has a particle size of less than 6
microns. A second independent particle-size determination for ferrochromium fume dust
is provided by the EPA background document for the listing of K090 and K091 waste.
This document states that ferroalloy emission control dust consists primarily of sub-
micron size particles. Attachment 3, page 291, contains the EPA’s determination of
fume-dust particle size.

Norchem, Inc., and the Lafarge Corporation also provide additional independent
documentation of silica fume-dust particle size. Norchem states that silica fume dust
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contains an average particle size of 0.1 to 0.3 microns, and Lafarge states that silica fume
dust contains an average particle size of approximately 0.1 microns (Attachment 7). The
above particle-size documentation clearly shows that ferrochromium, ferrochromium
silicon, and silica fume dust are dominated by clay-size or smaller particles. A summary
of the documented particle-size data is compiled in Attachment 4.

The final criteria for determining if materials encountered during the site-screening
investigations are classified as ferrochromium or ferrochromium silicon dust is
crystallinity or lack of crystallinity (amorphous structure). The formation of crystalline
versus amorphous solids is dependent on the rate of cooling during condensation (the
phase change from vapor to liquid) and solidification (the phase change from liquid to
solid). The formation of crystal structure (the regularly repeated arrangement of atoms,
ions, or molecules into identifiable geometric shapes and patterns) requires a slow
cooling rate with sufficient time for crystals to form and grow. If the cooling rate occurs
rapidly, the crystallization process will be incomplete or not occur. The result of very
rapid cooling is a glassy structure that is amorphous (without a crystal structure or form).

At the CCMA facility, fume (vaporized dust) is generated during the ferroalloy melting
process, which occurs in a submerged electric arc furnace where temperatures range from
2000°C to over 3000°C. Fume emissions from the furnace are conveyed into a ventilated
ductwork above the furnace. The ventilation causes the very rapid cooling of the fume
vapor first into liquid and then into a solid (particulate dust). This process occurs so
rapidly that the fume vapor and liquid do not have sufficient time to form or grow into a
crystalline solid. Instead, the fume vapor is cooled to form an amorphous solid without
crystal form. Therefore, the cooled fume dust is classified as a non-crystalline
(amorphous) solid.

Dr. Willie Harris of the University of Florida’s Soil Science Department provided
documentation of the amorphous structure of CCMA’s fume dust. Dr. Harris completed
X-ray diffraction analysis on CCMA’s fume-dust samples and samples collected during
the site-screening investigation to determine their crystallinity. X-ray diffraction is an
analytic method that examines the lattice pattern of the crystal structure. This method is
typically used to identify minerals but can also distinguish between amorphous and
crystalline materials. Crystalline materials generate a distinct pattern of diffraction peaks,
whereas amorphous materials generate small humps but no distinct diffraction peaks.

Graphical output of diffraction peaks from Dr. Harris’s X-ray analysis reveal that
CCMA’s fume dust lacks the distinct defraction peaks. Therefore, the CCMA fume-dust
samples are defined as being dominated by a non-crystalline, amorphous material. All X-
ray diffraction analysis of soil samples collected from CCMA’s Witmer Road property
produced a distinct pattern of diffraction peaks. Therefore, the soil samples are defined as
being dominated by crystalline material. A summary of Dr. Harris’ investigations and
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results, plus additional particle-size analysis, is included in a memo completed by Dr.
Handi Wang of LAN Associates (Attachment 8). In his memo, Dr. Wang concluded that
all soil samples are composed of slag material because:

1. the samples are dominated by sand-size, or larger, material;

2. chemically, the soil samples are similar to slag; and

3. mineralogically, the soil samples are similar to slag, because they are
dominated by crystalline material.

Dr. Wang’s and Dr. Harris’ separate determinations that CCMA’s fume-dust samples are
dominated by amorphous material are supported by independent reports obtained from
the Silica Fume Association (SFA), Norchem, Inc. and the Lafarge Corporation
(Attachment 7). All of the above sources report that silica fume consists primarily of
amorphous (non-crystalline) silicon dioxide (Si02).
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‘Copper_ | __S.SE_i_vn__ T -4.25_1_51__15.3_11:E:-|
CIvan__ N LEES.ES i 1§€e.s7az_!!__a3.;_:!‘,::i
L=ad__ ; L QTELSE i __ 0180 4 1 __38.3Z_11_1z
Magriesium_1__ P 131455.73_3_!t~_-_188367.50_5_i!~_43.3_!i =
‘Marigansss | P LSL&LZE S2S8.1F_1_V1__Z3.4 1 iz
Mercury 1 il O.lO~iUii_~_______o.lo_iJlI_______ !
INickei | b s.os v _ni___ T 2S.ZZ_i_11__s&e.=_
Sotassiom P b 2718, U D 4121, 00 L S SO
iSelenium__ | b S.El_l_il_____Q_“_S.QT_l_Il_~~0.7_
iSilver | L D.ES_!U!l__~_____~0.29_1U(i__-____
PSadium_ j ] TTTYST VWi iiaz.es 138l 0
PThallium I b 33.33_1_1l_~_“_“__14.44‘1_li__#?.i_
IVaradium | b 1.30_1_;1_________2.03_1_11__33.5_
1 Zinmce ! P 3353.13_!_!!______4757.14_!_1I__E?.i_
IMolybderum] b O.EE“I”ll_________Q.ES_I_Il__-~_~_
Flithnium | 11 eSSy v S.8E_ 1t __ 7S,
PStromtium | H O ST N N te@. 00 i 11 __so.e
i Tin___ N SrO.ze Ui TeasoioiGni___ T
FChramiumyvI | I Leo. 7=z _1_vi__ T YES.EE v __ 3.7
P ! H b bt

NN e~

- o\ L



A
CALIBRATION VERIFICATION

[

INITIAL &aNp CONTINUING

~

Sliemt VERSAR_DIV. 24____

Site: SAIC_MIN. PROC.
-ab Name: VERSAR_INC. Cantrol ~—— Ccde: SARICEDAT Batcen: 1
ratiocn Scurce: VARIOUS __

[

nitial Cali

3
-

ng

:ontihuing~CalibratiOh Sau

Cohcentratimn Uriitsg: ung/L

|
Initial Calibration |

DDUTMT
‘ [ R

x L]
! Cartinuing Calibration I
Analvie | Trues Found  “R (1) | True Found AR(1) Found AR LY 1
! | X
Siumivium__ | S00.01_ 488, 53] ~F7.31___S00.01__484. 051 3. 5] ~320.771104. 21 1=
TTtimeny 1 S00.01__S0%.5i 101, 5 __S00.01__Siz 54 1102 S38.431107.31 1o
rSenic | 1 S00.01__SiS.1Si103. 0] ~_S00.01__s33, =5 38.21__50%.221102. 01 12
sarium____ 1 500,00 515.411103.1I___SO0.0I--Ele.87!?03.4?--533.671lOE.Tllﬁ
2ryllium_ | =0C. 0} 305.8511@1.4{__~soo.01—'311.551103.31'-535.71lloS.Tii:
sdmium__ 1 S00.00__S1%.1581103. 8] __S00.01__520. 101104, 0] S32.331108. 71z
Taleium __;_goooo.ox19573.37(“99.41_30000.@;?5537.57; 38. 2120301, 331 101, 2, 1=
hromium__;_~_300.01_ SE3.8zlios. ) —-S0CL 01 _ 24,43 104, 3 S3E.20110T7.81 2
abals__ | _-aoo.ol__saz.ési104.7;__~300.ﬁ1“-335.oex105.01_ S4:1.S7110e.321 0
Capper ___:___EQQ.O!__SLE_SSIlOE.S!~__EOQ.OI‘~ELS.SBIlOé.Ql S38.131107.2: 2
ron__ 300,01 __%33.521_3%.21 500, o _43T, 41 | 33,31 __S10. 181102, 0| 1o
5a:_~____l‘_LOOU.DI_lOSO.SOllQS.ll__LQOQ.Ol‘zQaé.aSlIOE.EI—IOQS.99[104.7!lﬁ
feEmesium_1___S00.01__S07. 151101, 4 500, 01__siz.85 102, 7 SZS.781107.21 iz
Tanganess_ ! S00.01__S08. 1311014 “_SOO.QI~~ELQ.SOI102.21--531.67ilDE.:Eli
sroury_ 1 =9l __8.701 340017 5077 4052, IS.21____4. 581 _=1.81ic
dickel | SO0 01 __S25.501105. 11___Soa. o) I3 S31105.31__544.871 102, 0| | o
DGtassium_l_iOOOO.Ol1?393.34!_96.31_EOOOO.OII§546.1O! 33.2118952. 731 Z4.&;(m
eleniug | _Z000.01_1361.531_28.11__zo00. o 1343, 501 27,5 201Q.451100.5 |p
':1lver____!_~_SOO.OI__SLE_ESIlQE.SI___SOO.OI_ S00. 181100.01__S23.78 1 104, 8| | =
Sd i um l_EQQOO.QlEDSO?.?SllOl.SI~EOOOO.DIEBOAS.SBI100.2!20504.931lOE.EiID
nallium__ 1 2000, 0| ~1883.381_32. 2} ——2000. 01 _z088. 23| 103. 31 _18858. 2371 _351.31 o
anadium ' 500.01__S01.871100. 41 _So0. 0" S02.161100.41__523.301 104, a1 o
Iirc | 500.01-_506.35&101.31___300.@1"497.85; 22.81__S17.211103. 41 =
'olybcenuml_“ﬁooo.ol_léAO.a?x_37.ol‘_eooo.01‘3933.551’95.11—3985.571 33,5
SEhium__ 1 2000, 01 2080, 24| T4, o _eooo.mx’aeeq.gsxfos.31”3117.131?05.9!1
:tPOhtium_l__SOQ0.0l_EOqS.581102.8!_~EQOO.Q1-3094.511104.71_217?.371lQ?.OIi
Tini_ __I“ESOOO.OXE4667.381_98.71_25000.QIESESE.EI11Q1.51§5353.El!101,3;[
'¢hramiumv11 100.0!__110.831110.81___10@.01__111.9?!113.0!__111.?91113.01l
——— ] | | ! ( ! | ! b
) Camtre Limits:

Mercury arg Furnace anR Metals 80-120
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I

A

INITIAL :..D CONTINUING CALIZRATION VERIFICATION

lient : VERSAR_DIV. _=24

-ab Name: VERSRAR_INC. Cant 1 :

yd
0
1]
O]
‘_L
)
0

-M1iT

al Calibraticn Saurce: VARIQUS

- s v vt s s s

“Artiviuing Calibraticn Soiurce: VARIOUS_

(‘);|‘U}l¥ __Jx 14 <= U) (u

! l b

! sriitial Calibration | Cartinuing Calibratiaon [
Aralyte | Irue Found %R (L) | True Found WROL) Found %R (1) x

_ | ! b
Alumivuam_ | 1 | | SO0.0i__@?S.é?X_EE.#l__éég.45i~37 2z
Antimeny 1 1 i 500.01“330.5511%.1i___i‘«37.eai1@3.355,:-~
Arsenic ! | | 1 500.@&__317.551103.51__531.051104.3:z:'
farium ! | | 1 SO0 O __ li.50102.81__S1z 12y t0e. 24 =
Jeryllium | | 1_____1_‘_soo.ml__so7.101101.41__5@9.771zoa.oiz:"
Sadmium___i_ ! _l x SO0, VI__SE7. 131108 51 __S10. 21 10m. 0 o
Calocium___ | | ! I _zoooa, DI208S6.381101. 3120002, 02 100, o o
Shramium_ | | l | SOC. G _ =20, 321106, 11 __S23.281 104, 71 o
Cobalt_ | | ! 300.01~:§30.a41:oe.;1__335.53};cs.;;':
Topper P ! o I _S00. 0] ~S25. 571105, 31 __Sis.45 103, 3 2
Iren___ ! i b _SD0.0i__@?g.?;l_??.?l__éEO.“31_35.05z"
_sac__ ! } l 1__1000.01_1033.:81103.91_10?1.5411@3.3:.:'
Magresium_| | b SOQ.Ol“_Ell.OéllQE.EI~_306-7li101.311;-
larigaress | ] 1_____&___500.ol__szs.a7x103.41__31@.5&1zoe.11::"
Mercury | ! ! ! —2e Ol __4.831_38.41____4.88| =7.a; o
Nickel | | l ! 300, Q| _333.581106.81__530.93!lGA.Eiii
“otassiom_ | | b1 _Z0000.071 15835.S11_52.32118843.30 24,2 0
elerniun_ . I b1 __ 2000, 0] 3053.99!103.21_1977.241_98.3x\:'
ilver_ 1 | | i SO0, Q| ~S30.E11106. 11 __S12.38 Toa. o) o
adium | i | I~EOOOO.U(EOEE7.551101.6ilEBOE.Oel S0
Rallium__| ! | | __2000, 01_2145.41x107.:1_1955.451_sa.3ii;:
anadium__| 1 | | S00. 01 _306.081lOl.Ei__é?E.STI_?E.Siii_
1ﬂc_~ ___l I I I SOO.DI_~SO?.551LOL.EI~_4EE.EEELDO.os!D
clybderun | 1 1 !_-2000.01_1945.921_37.3!_1915.77I_33.SI%?
ithianm ] I | L2000, 01 _2074, 12 LQS. 71 _2047.3S11 102, a1 o
Tromtiom | 1 1__~__1~‘3000.01_3004.aex100.21_3001.011100.1!;;
ih_*_~___l 25000.0125535.701lOE.11_35000.0!25870.731107.5124834.67i_??.%{iQ
Tl umiV I | S0, 01__ S0.831101. 4 S0.01___ a3, €31 _35.31___SO.&8%1 101, 4 e
| | | | | | | 1 i
L) Carmtral Limits: Mercury and Furnace AA Metals 80-120; ICP Metals SO-11a0,



lent :

=

B Name:

~itial Cali

INITIAL AND CONTINUING cpn

VERSAR_DIV. _&

VERSAR_INC.

4

Carmtral Ne

=A

LIRRATION

1

YER

-
L]

ICATION

Site: SAIC_MIN. cRroc,
? 2318 Cade: sarcapat Batch: 11

_—_
Bbrationm Saurce: VQRIDUS__-__‘___
MTiruing Calibration Source: VQRIOUQ_~____
Comecertratian Uriits: ug/L
| | Pl
| lrmitial Calibration | Cont i‘ﬂuing Calipration 1]
“nalytsz [ True Found %R (1) | e Faund WR(L) Found AR M
I i P
Cumiviam | | 1 i soo.o;__4ee.3as_?7.si__497.74;~99.5;15‘
Timomy_ | | 1 :Q0.0!__SEL.TEi104.3}__315.36i103.7¥!:~
~seric__ | P ! | 500.@1__315.111103.51__511.431103.:;1:'
Corium__ ! | i aoo.ol__aza.zax103.?x~_512.5111oa.sz1:'
“yllium_i___ ! i ! SOG.OI‘_Slé.SE!lOE.Si__SiO.7EIlQE.Ei&::
2dmium I ! | ! :OO.@!__SE@.EZ!104.5!__52@.06i104.5!i:
icium | — 1 i soooo,o;aoegz.azz101.0120141.7:i1oo.7a;:'
pa=TUE RNt | L :OO.Q]__SES.OQiloS.El~_337.0DllQE.@iE:‘
ssalt__ | _ [ i 500.01__335.3731&5.71__525.925lOE.O!l::
esper 1 ; e i___500.0!~_515.013103.5i__515.571lOE.EE!E_
N S b i i_____iﬁ_-iQO.QI*“QEE.141_??.6]~_500.97!106.3}i:~
==2d | | | !__lOOQ.OI_lOE?.B%I103.51_1014.701101.3119_
aghesium_i_~ 1 J ! 500.01__311.57i103.3[__510.891loa.Ei!?_
rgaressa | _ L b i SQQ. 0y SlO.SSIlOE.Ol~_SlE-901103-51lp_
=roury 1 5.@1_;~_4.751_93.51‘____5.01“— 2571 95041 40371 32,4 (00
sekel Ty ! ' ——_S90.01__S22.8% 104,81 S3a. an 07 TR
Tassium | | ! i_EQOOQ.OIESCEB.SQl BS. 2113218, 04 EE.SIIQ_
lermium_ g - | I F__2000, 0} _200%. 851 100, Si_ti3zsz.32] _S=.811F_
ilver—_‘_i | ! | 300.0{_~519.481103.91__530.301104.QI!?_
dium___ ) ! | l_EOOOD.OiEQESé.EE!101.3119825.561_??.1[1?_
Callium__ i ! l._sooo.ol,eoai.sa;103.1i_1esa.551_33.31;a_
anadium__l ] | | Soo.ol__ggg,gailmD.Oi__SOS.EOllOO.SiID_
e T | | 1 S00.01__s04, 0 100.81__505.551101. 115
o lybdenum|_ | i 1__eooo.o|~1935.35x_95.4;_1930.97[_35.oxz:_
ShRium__ | ! 2000, 0] _2073. 4% 103.7!_2041.801103.1liﬁ¢
FEromt ium_ | I | i__EOOO.U!_EOES.ES}101.31_3006.431lQQ.ZliQ_
_~ﬁ__~____l | ! §_25000.0(E4515.561 EB.lIESIQO-SBIlWO.Si!;_
xPDmiumVIi_“_*HO.QI__umi.EAI105.33___100.0! 108.401?08.4!__109.421109.4ix@_
S i | | 1 | | b1
Comtrel

Limits:
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fl
3
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-abk Name

VERSAR_DIV. =4

~——

INITIAL ANy CONTINUING

VERSAR_INC. Camtral Na. :

=31z - Ccde: sAaIczpaT

iﬂ_

DramiumVl

et e o

—_—
mitial Calibration Soiurce: VARIQUS —
SrTinuing Calibraticn Scurce: VARIOUS__ _
Cahcsntration Units: ug /L
| | Pl
| Initial Calibratior | Continuing Calibration i
Snalyte | True Found  %4R (1) | True Fiondg BR(L) Found BRI oM
_- - J ! —_
w}umihum__l | [ i ! I ! __i_g__:z;FE
htiMGhy_ | | [__ i_ | ] { i __1INRF
rSenic l | _ _ I ! | - e iinNE
Tarium__ | | ! i | 1 ; b 1iNE
=ryllium | | | I 1 1 ! e 1INE
admium___l_ ! I | i i i N PINR
Taloium ] ! ! i _ | | i b FINE
hromium__l | | R | | i b _PINR
Sbalt i b b 1 i E b FiINE
—“Pper__ | ! ! _i__“~____!___ ! : _i — P INE
o | ! | i N I | i __IINR
sac___ | ! ! _l________[ | ! —t e __VINE
ﬂaghesium_l_ I I . _ | | I ! __INE
argaress_ | L b __ i ! ! i I ~PINR
|roury | ! I ! _E.O!____u.541_?5.81,___5.U‘llOO.EElCV
vickel ! [ f _ I ! i b _1TINR
STassium_ | I ! | | ! ] e __VINR
*elenium__! ! ! f I ! i l FINR
-ilver I I ! I I | I ! —_PINR
“Qdium___-l I i i I | | b FINR
'haLlium~_l ! [ I | | l | —— ! INRE
amadium__ | _ l | S ! ! N ! __IINR
Tine_ | I I I | ! i I __LINR
“lvbderigmg | | 1 ! ! ! ! b __lINR
ithium b I ! I - I I i I INR
Stront luam_ | ! ! I ! I ! !
! | I | f ] |
J | | | | | !
| | | | | | !

) Conmt

>
1

C

1
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-y -
—~LI=2nMmT :

b MName:

~—

=R

i3

INITIRAL AND CONTINUING CAaL:

VERSAR

VERSAR_

_DIV._

INC.

aT
A7

I0ON

ct

Code:

VERIFICATION

SAIC_MIN.

SAICBDAT

_PROC.

—————————

Mercury and Fure

Tl
O
Y
X

nacs AR Metals 80-120;

(FART 1)

IN

ICR Metals

BO=-110

-
-
-~

—_— Batcoh: 11
-»itial Calibration Scource: VRRIOUS ___ —
cumtinuing Calibraticn Saurce: YARIOUS —_—
Concertration Units ung/L
| | I
! Initial Calibration | Continuing Calibration ]
rialytea | True Found  %R(1) rue Feoouand AROLD Found  %R(1) 1] m
_ | 1 bl
Slumiviam__ | i ! | I | ! | LINE
AT imomy | | . ! | | ! l FINR
::SEhl: ] i I | | | | | FiINR
‘Sarium I 1 I I I | ! I _lINR
Seryv1lligm_ | i l b I __ ! i ] i INR
S sgmium ! E | I l | ! Vo PINME
Zaloium | N . | ! ! b __1INFE
Shvromium i b b i ! i e PINF
Dabalt__ | | i 1 | ! | iINE
L iSoer } b I ! | i b PINE
Iram i P 1 i 1 l ! 1 _1INE
. :ad P i | i _ | ! ! __PINE
gnesiamn_ | | b b 1 ! b VINF
Marng nase_l i I ! I I : | _PINF
TaArcury i I ! SOl A.FT1_S3. 4] | Pigy
SN iokel_ g | | ! | | i b PINF
:DtES:-Jm i ! | | | | ! D FINE
Sslarnium__ | i I ! ! | ! b __1INF
Pllver i | E | 1 & ! __VINE
Sacium | | | | I I | | _INF
Tuall;um ! i ! I I ! i b FINFE
arad*um 1 i J | ! ! | b _VINF
Zive ! i t ! | | ! b _1INF
Molvbdenum] | I ! ! I | b 1INF
ciThium | J ! | I ! | b FINF
Ctremtium | I ! | ] i | P _LINF
Tln | | ! ! | | | | I INF
Rinta=1'E IPHVE S 1 ! 1 | ! I | __lINF
| I I l | | | P i
1) Control Limits:
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INITIAL r. CONTINUING CRLIBRATION VERIF
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D
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2z
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lient : VERSQR__D V. _24

-&b Name: VERSAR_INC. Comiral Ne.: =

M.

L.UHCI ‘~l L_.“l LT =1 ’ier" ur =R el =Urn = q "q I e -
y = ASad A - ! ECa s 8&) %)

-y

[

PoSsiz_ Cade: sAICz=DAT Batcoh: 11
fitvilal Calibrat icr Scurece: NES
“ETTiniuing Calibrat ion Saurce: NES
Cancentrazt lam Unmitsg, ug/L
| - |
| Trissad MR PRI
nalvte | _fnd tial —C-e_jx..lbr‘abu_m | Cortiviuing Calibratior
\ F e Faoand WROL)Y | Trua gy AR Feaien
e | 2] WR (L) Fiziang NR (L)
~lumi um_ | | - f B
Tmtin Moy 1 I | ! l] ! } X —-
~seni r:__‘ | j } B i T - | | T ‘ -
~&rigm —_— ! ! - | T - = = —
2rwv 1l 4 am_ | ! ] T ! B T - ! l —
admai um_ i | | | ——— T ! ! l —
&lci um_ | ! L B T I T ! I -
CAvarni wam_ ] | - P T | Tt - | | -
x ] — - - - x - ! ! S
1t U S Tt - - I !
i C | i — P S T
) i ! e ] ] - 1 - ] - I ------- - l T
- F1S000 f142202,.5) =38 1, ooTo—— : |
o ___”___l JOOG. Q1 Laaz02, 5 -F8. 11120000, o ! 102, 31155207, 2, 1027
. ' . RIRUAS TR A B A A T2 LOE :
agr 1;;“-— ————— ’ ! ! [ | T eee
, - ————
S AT _S0000, 0147511, 221 _325. 0] _S0000, O 4 43430, 42| _3g8.2|=0855 =3 Tes
qhgahese { ! 1 - PR .-»..l__:c:.:.:,-Q6cr.53] 101,z
- ! -
IrTuUury ! I i T - ] !
ickel { | ] : - - | l ]‘—.h—‘
~Ttassign ! | | | | ] 5 S—
rlanrmigy i I ! I ] ] I .’ -
: - ‘ —_— —_—
Liv - |
-ver 1 ! ! ! | I E s
TG ium | | ! | D | i —
iallign | | ] | - | - ; ‘ —
miadiiam | | | | T - = ] | ‘ —
P Ty | - |
ne__ | 1 I | | i ~ T
2ybdewun| | | | B ] ; I
TN 1lum ! B | ] i ) B [ i ‘ —
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o

il

-y

0

L

7

p

-y
£

[tV )

“
!

>
0y

4

Rt

0w

Mz
)

Z Z

Z Z

<

—r

T

e
i

INF=

Z
1

Z
1

Z Z 7
1



LianT

2D Name:

niitial Calibration

fMTiraing

<

ERSAR_INMNC. Comtral Na.

2 SAR_DIV. 24

A
INITIAL AND Ccon

TINUING CALIBRATION VERIFICATION

X

Site: SARIC_MIN. _PROC. _

= Code: SAICEDAT Batch: 11

—————
Sourece: NES

o]
St

Calibration Saurce: NBS

Cancentra

nitial Calibration
rue Found MR

Cortinuing Cal
rue Found AROL)

o

IromiumViI

i ! | ! I _iINE
L 1 | i i | b FINE
“sanic I ! i — i ! I e 1INE
arium ! ! ! ! ! ! e _lINE
sryviliam_1_ ! M l I ! ! —_PIN=
23mium ! - ! [ S | ! { b PINS
zlcium I I ! ———— | ! i FINE
aAVomium_ i ‘ S I ! | i L INE
“halt_ v ! i [ P | i P PiNE
“eper_ i ] [ B . i | S R FINE
=) S S ! 1 ! llEOOOG.QllEEEEE.11104.01154414.lllDE.?al:‘
=ad | | | | | z | | _IINE
2gmesium_ | | ! !_50000.0130899.051101.5145796.35!_93.S%i:_
arganess | L ! ! | ] l b FINE
rcury ] ! ! ! I ! I VNS
lokel__ 1 | ! ! | 1 ! | PINR
“xassium_ | _ | ! I | ! ! | NS
Slenium ! ! I I I | | I VINE
ilver_ | x 1 1 | | | LINR
<d 1um ! 1 I I I ! I b ~VINE
Nallium ! ! ! ! ! I ! I I INR
aradium ! ! ! | I ! 'l I LINR
i b | I ! | | ! _PINE
Tlyvbderium I i ! I ] b NS
tThium b i ! ! ! I ! PINR
TronmT lum | I | ! J I
inm | { i | ] ! {
] | | | ] | |
! | ! ! | | !

Limits: Mercury

and Furracs 548 Metals 80-120; ICP Metals ZO-1ii
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Client : VERSQR_DIV.neé‘_-~_ Sit
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D
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-ab Name: VERSAR_INC. Contrel N,

9]

.

bt

]
0

'

——

e
a
m
n
D
1]
(@)
)
o
D
~{
I

———
snitial Calibratiah Saureces . NES

:Dhtihuihg Calibratian Szurce: Npg

I

Initia) Calibrat larm | C‘l"htihui
rue Foung . BR(1) True Found

Qnalyte

=Ly um

T e e e s e, — v e,

riti Mcry
TSenic -
Ariugm ! |

———

!
l

———— ]
!
! —_—
i

T e e . . o e,

™Y 1lium

e e e

—— ————
313 3
1lcigm __._____'_-_,___-
- :‘ “r-l ’A | f
AR 1t Wm_ ——————— ————— e ———————
SO T e ] i H ! N
Siox LT —— —————— T e i e el e ————— ————— et SN —————— B
i f : 1
[Bw} » !
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Attachment 2

Macalloy Total Metal Results
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1.0 PROCESS DESCRIPTION

Aacalloy Corporation of Charleston, South Carolinz, is a smetting facility that manufaciures

ferrochrome. The raw material used in this process are chromite ores, by-product coke,
nd gravel, which are received by rail, ship or barge.

Aaczlloy has two electric smelting fumaces numbered 14 and 15. Emissions from the
fumaces are controlled by two elecrostatic precipitators. Orginally (1976), two 50,000

'Cim baghouses were used to collect emissions curing tapping operations which

-~
i

11RS

occur

-4

een times per day and last approximately 30 - 40 minutes each tao..

& third baghouse was installed, the fumace canepy hoods wers axtended, and

2uxiiiary dust hoods were added (o Capiure emissicns escaping from the main fuma

“8NnCCoy hocods. Zach furnace has twe uxjiiary hood segments. Th

ge of the cancpy hood (see anach

achouses provi a total of 150,000 acim of capachy for the two fumaces, or
75,000 acim for each fumace. The distribwtion of fow for one of the fumaces is 25,000

:em total for the auxiliary hood segments and 50,000 acm ior the tap heed. Wih only

one furnace in cperation and three baghouses in cperation, the hoods will have nigher air

iows than with two fumaces operatng. The air fiows through the hoods and baghouses
were recently measured with only one No. 15 furmace in operation. Based on these tests

twas determined thct the flow through each of the b Laghouses was significantly lower than

the design fow. Operating with onty two b Baghouses would achieve essenually the same

iow as ooeranno with three baghouses. Wih one furnace and two baghouses operating,
e flow throuc:h the awxliary hoods will be
Vil be 70,000 acm.

Urnace.

30,030 acim and the flow throughn the tap hcods

These hood flows are efiective in controlling the emissions itom the

To ubgrade the fume collection sysiem f{or a two fumage operation, two additional

Pe



baghouses of 50,000 acfm each are 1o be Installed to operate with the No. 14 fumace.
Two of the existing baghouses will be used for control on No. 15 fumace. Each fumace
will have two dedicated baghouses with a total air fiow of 100,000 acfm per fumace.

Existing Two Proposed Two
Fumace Operation Fumace Operation Increase
Auxiliary Hoods per : v
Fumace 25,000 30,000 20%
Tap Hood per Fumace 50,000 70,000 40%
Flow per Furnzace 75,000 100,000 33%
Tctal Both Fumaces . 150,000 200,000 3%
20 DUST CHARACTERISTICS
~ typical chemica! anafysis of the dust colizsiec =y the cresent sysiem is atacnas. Unjite
e cdust collezied in the main fumace sysiam, is. *he eleCucsialic preciphaers, is
SeCindcary dust contains no Nexavalent chromium anc is not CCnsidered (o be g hazardous
wesie, Recent TCLP tesis (3 on 1/12/¢0 anc 3 2n 1270/20) incicatad less than 0.1 mch
ior hexavalent chromium.
3.0 EMISSION ESTIMATES

o~ b
T

The present sysiem of three baghouses coli approximately 2100 Ibs of dust per cay

when two fumaces are operating. After installaticn of “wo baghouses for No. 14 furnace

along with the operations of two existing taghouses for No. 15 fumace, the increasead flow

intc the hoods il increase the amount of fumes 2nd therefore the amount of pariculate

Sollected. AN increase of Qust collection of <0< S

2ssumed.

The INCreased cust collected is therefore:

1.4 X 2100 Ibs/cay = 29490 los/cay



The amount of dust Cllected per hoyr is:

2940 Ibs/day = 1225 Ibs/hr
24 hrs

Assume the Ccliection efficiency of the baghouses is 98%.

The emissions after controis
would bhe:

1225 Ibs x 02 = 245 bs/hr

The emissions aSsocated with the two new baghouses for

G Ne. 14 fumace is:
before controls emissicns = 1225 Ibshr = 61.25 ibs/hr
=9 1Gs/hr
>

SRer controls emissions = 245 Ibs/hr = 1.23 lbs/hr
>
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EPA Background Document



LAN ASSOCIATES

Memo to: File #2.3269.22 Date: September 22, 1999
CCMA/Witmer Road Construction

Copies to: Ed Bredniak |,

i/ . .
From: Skip Huttmﬁ_y’ﬂ S Subject: Review of K090 and K091
A} [ Regulations

On August 30, 1999, the writer was asked by Mr. Guy Van Doren to review documents

obtained by Sheila Harty from the RCRA Information Center's Hotline. Copies of the
documents are included as Attachment 1. The documents include:

0
lLI

1) Federal Register, Volume 46, No. 11, U.S. Environmental Protection Agency
(EPA), 40 CFR Part 261, Friday, January 16, 1981;

2) Federal Register, Volume 50, No. 191, EPA, 40 CFR Part 261, Wednesday, October
2, 1985; and

3) Federal Register, Volume 53, No. 177, EPA, 40 CFR Parts 261 and 302, Tuesday,
September 13, 1988.

4) Undated and untitled material, which appears to be background documentation for
listing K090, K091, and K092 as hazardous waste. The document appears to have

been generated in 1980 and is probably a background document for the EPA rules
and regulations drafted on January 16, 1981.

The four documents record the rulemaking history by the EPA, leading up to the listing of
ferrochromium silicon, control dust, or sludge as a hazardous waste (K090), and ferrochromium

emission control dust or sludge as a hazardous waste (K091). These wastes are listed in the
1988 document as hazardous for the following factors:

They contain high concentrations of chromium;
Chromium is toxic and is recorded in the list of hazardous constituents; and

Chromium has been shown to leach from the waste, thus, groundwater
contamination could occur if the wastes are mismanaged;

LI N —

"These and other factors considered by the Agency are further explained in the listing
background documents for ferroalloys." The RCRA Information Center said that it would send
the background listing document. The undated and untitled document provided does describe
the physical size, chemical nature, and hazardous properties of the listed wastes. However,
whether this unidentified material is the background documentation is uncertain and the
photocopy provided is very poor quality. The writer has requested that Ms. Harty contact the
RCRA Information Center again and try to obtain a background listing document for the 1988

rule or obtain a clearer copy of the document in hand and verify its date, title, and source as the
listing documentation.



LAN ASSOCIATES »

The writer has reviewed what appears to be the 1980 background document for listing
ferromanganese, ferrochromium, and ferrochromium silicone dust and sludges as hazardous
waste. Ferromanganese was later dropped from the recommended listing of hazardous wastes,
and ferrochromium and ferrochromium silicone were later listed as K090 and K091 hazardous
wastes. On page 288, the unidentified document lists eight companies that produce
ferrochromium, ferrochromium silicone, and ferromanganese in electric furnaces. These
companies and the products they produce are included in Attachment 2. Please note that the
poor quality of the photocopy provided by the RCRA Information Center makes the attachments
taken from this document very hard to read. On page 291 of the document, the hazardous

properties of the waste are described. The physical size and chemical nature of the waste are as
follows:

"Ferroalloy production emission control dust and shidges comsist primarily of sub-
micron particles composed of oxides of various elements, including lead and chromium.
The agency has data from two sources which indicate substantial amounts of lead and
chromium are contained in ferromanganese and ferrochromium dust sludges. Dust and
sludges from ferrochromium silicone production contain substantial concentration of
chromium. These data are presented in Table 2 and 3." (See Attachment 3.)

Table 2 indicates that ferrochromium silicon samples collected from baghouse dust contain 41
parts per million (ppm) chromium. Table 2 also indicates that a sample of ferromanganese
baghouse dust contained 32 ppm chromium. Table 3 records the chromium concentration of one
sample of ferrochromium silicon dust collected at the furnace baghouse inlet at 4,400 ppm. The
data contained in this document indicate that ferrochromium silicone baghouse dust ranges in
concentration from 41 ppm to 4,400 ppm. The writer calculated the average concentration for
the two dust samples at 2,220 ppm. This calculation is only based on two samples and a very

large range of concentration exists between the two samples. In addition, the 41 ppm result is
suspect.

In the EPA's response to comments from the Ferroalloy Association (page 303, Attachment 4),

the EPA states that the 41 ppm concentration for chromium for baghouse dust sample was in
error and that:

"data from amother source indicates that chromium concentrations in ferrochromium
silicone emission control dust/sludges might be much higher. For this reason, EPA

believes that the value of 41 ppm is understated and will continue to list this waste as
hazardous."

The reason for this determination is because the same baghouse dust sample that produced a
total chromium concentration of 41 ppm had a leaching concentration in distilled water of 190
ppm. Thus, the EPA determined that the 41 ppm for the baghouse total chromium was in error.

Based on the information provided in what appears to be the 1980 EPA background document,
the writer believes that the definition provided in the CCMA Witmer Road, Revised Site-



LAN ASSOCIATES»

Screening Work Plan (Attachment 5), is accurate. Ferrochromium dust is defined in the Revised
Site-Screening Work Plan as containing clay size (1.0 to 5.0 microns) particles. This definition
is conservative compared to the EPA background document, which states that a ferroalloy
emission control dust consists primarily of sub-micron particles. The Revised Site-Screening
Work Plan also stated that the ferrochromium dust contained total chromium concentrations of
approximately 700 to 1,500 milligrams per kilogram (mg/kg). This range is conservative
compared to the calculated average (2,220 ppm) from the 1980 EPA background document
results for of total chromium. ‘

In summary, the writer has completed a review of the documents from the RCRA Information
Center, which included a review of what is presumed to be the1980 background document for
the listing of K090 and K091 hazardous waste. This document contains a description of the
properties of ferrochromium and ferrochromium silicone control dust and sludges. The
description contained in the EPA document supports the Revised Site-Screening Work Plan
definition of ferrochromium dust. The EPA background document reveals the dust consists of
sub-micron size particles; the average total chromium concentration in the dust is approximately
2,220 ppm. Compared to the EPA background document, the Revised Site-Screening Work Plan
is conservative because it states that the average particle size of ferrochromium dust occurs
within the 1.0 to 5.0 micron size range and that the dust contains a total chromium concentration
of approximately 700 to 1,500 milligrams per kilogram.

HHH/sth

2.3269.22-M-K090 Review-990901 -hih

Attachments: #1-Federal Register, Vol. 46, No. 11, EPA, 40 CFR Part 261, Jan. 16, 1981;
Federal Register, Vol. 50, No. 191, EPA, 40 CFR Part 261, Oct. 2, 1985;
Federal Register, Vol. 53, No. 177, EPA, 40 CFR Parts 261 & 302, Sept. 13,
1988;
background listing document (no title, date, or source)

#2-Companies that produce ferrochromium, ferrochromium silicone, and
ferromanganese and their products.

#3-Tables 2 and 3 listing physical size and chemical properties of
ferrochromium, ferrochromium silicone, and ferromanganese from EPA
background listing document (no title, date, or source).

#4-EPA Comments in Response to Ferroalloy Association.

#5-Site-Screening Work Plan for SKW Metals and Alloys, Inc., Witmer Road
site.



S b (-

- ATTACHMENT 1

c—

Y

= W

mTERIALSAREPROVmED By:

/&0 W&OX 3/% 9W5,¢37/‘ %*om EBIV/V;



o

[

i

;

g

|

J\\

..l.“m.
i

dl;
.

\i'{ﬁi

)
)

—— =
1 = =
= = =2
m_ =
T -
————— R
——— 2"
—
= =
= =32 =

:

e
——
"— —
e ———————————
A ——————
e ———————
T ——————C—
e ————
— ~—
— -
3
—
e ———————
e —————————
e ———— —————
e —————————————
e ————————
1
- —
- -
- ——————
—————————
——————————
%
— ] —
— —3 —
- —
— — é
C— Ch——
— ————
e W——
e ———
—— —
—— —
—
— -
-— -
— —

|

\

T o S

MR Wa—
I “———
—— wa—
— 3 ——
- b—1 =
b — _a—

|

'3\\\!1\

o ~a—
-— a— -—
— —
— m——
— omu—
e
T
e
SO ——
OO
S ———
S ————-
em——
_A——
_—— w—
S———— ———
A——— S———
S ——
—e——— ——
— eem— w—
9 — _—
— — —
— —— a—
——— o ——

[

(1]
1}

K090
- OSWERZFO | F

Tuesday
September 13, 1988

aus - 5 1989

Part Il

Environmental
Protection Agency

40 CFR Parts 261 and 302

Hazardous Waste Management System;
identification and Listing of Hazardous
Waste; and Designation, Reportable

Quantities, and Natification; Finai Rule




Federal Register /| VoL ¢ No 177 / Tuesday, Septefnber 13. 198 Rules and Regulation

35413

sections 8002 ([} and (p) by the statutory
deadline. Concerned Citizens of
Adamstown v. EPA. Civ. No. 84-3041.
{(D.D.C.). As a result. the District Court
ordered EPA to complete the studies and
to take action on a planned proposed
rulemaking reinterpreting the scope of
the mining waste exclusion.

On Qctober 2, 1985, under the court
order in Adamstown. EPA propased to
narrow the scogpe of the mining waste
exclusion (50 FR 40292). In preparing
this propased reinterpretation, EPA was
unable to find any accepted standard
definitions, Je., piain mesnings. for the
terms of the mining waste exclusion.
particulariy the term “processing.”
Therefore, EPA next lacked to the
legislative history to aid in defining the
intended scope of the mining waste
exclusion. The Agency’'s review
indicated that the exciusion was
intended to cover the category of wastes
that were designated as “special
wastes” in the proposed hazardous
waste regulations at 43 FR 58948
{December 18, 1978). These "“special
wastes” included "“solid wastes from the
extraction. beneficiation. and processing
of ores and minerals.” As mentioned
earlier, EPA interpreted “special
wastes” to be those that are generated
in large volumes and pose less of a
hazard than other hazardous wastes.
EPA adopted this “high volume. low
hazard” concept as the basis for the
proposed reinterpretation. Specifically,
EPA proposed to reinterpret the
exclusion so that red and brown bauxite
refining muds, phosphogypsum. slag
from phosphorous reducton. and siag
from primary metal smeiters would be
the only processing wastes covered by
the mining waste exclusion because
EPA beiieved these were the only
processing wastes that met the “special
waste” criteria. However, EPA
requested that commenters identify any
other processing wastes that met the
“special waste” criteris and. therefore.
should remain within the mining waste
exclusion.

Under this proposed reinterpretation.
the suspension of the six smeiter waste
listings would be removed since they
would no longer be considered “special
wastes”. Therefore, the notice proposed
to relist the six smelter wastes.!

Subsequenty, on October 9, 1986, the
Agency announced that it was
withdrawing its oroposed
reinterpretation (51 FR 36233). The

* Ths two gther waste streams suspended 1 1981
- (KD87 and X088), wers not sroposad for relisdng in
188S and are not reiisted here today. As expiained
in 1985, these two waste scceams do not meet EPA’s

current dafinition of solid waste (see 50 FR 40296~
871,

Agency explained that it was
withdrawing the reinterpretation
because the terms “high volume” and
“low hazard"” had not been quantified in
the proposal and. therefore, the Agency
was unable to determine the status of
additional wastes nominated by
commenters as “3pecial wastes™ (51 FR
36234). While it did not view the “high
volume, low hazard” standard as
inherently unsound. EPA pointed to
various definitional problems it faced in
determining how to group and classify
these wastes. The Agency concluded
that its proposal bad to be withdrawn
because it failed to set out “practically
applicable criteria for distinguishing
processing from non-processing wastes”
and hecause thers was insufficent time
to repropose a rule in light of the
Adamstown deadline. The withdrawal
of the propased reinterpretation
effectively continued the suspension of
the six smelter waste listings.
Subsequently, two suits were filed
against EPA challenging the Agency's
decision to withdraw its proposed
reinterpretation of the mining waste
exclusion. The cases, Environmenta!
Defense Fund v. £PA. No. 86~1584 (D.C.
Cir.}) ("EDF™) and Hazardous Was:z
Treatment Councif v. EPA, No. 88-1691
(D.C. Cir.) were-decided on July 29. 13988.

8. Court Decision

The U.S. Court of Appeals for the D.C.
Circuit ruled in £ZDF that EPA’s decision
to withdraw the proposed
reinterpretation and failure to reiist the
six smeiting and refining wastes iwas
arbitrary and capricious. The Cour:
found that EPA's inclusion of all
smelting and refining wastes in the
“Bevill” exclusion for ore processing
wastes was “impermissibly overbroad”
and contrary to Congressional intent
EDF v. EPA, No. 88-1584 (D.C. Cir. july
29, 1988), slip op. at 20. While the court
conceded that the statutory term
“processing” is ambiguous, the Court
nonetheless found EPA's interpretation
to be unreasonable in light of “clear”
legisiative history that suggested that
Congress had intended the Beviil
Amendment to be limited ta those cre
processing wastes which meet EPA's
1978 “special waste” concept. Le.. those
soiid wastes which are high volume and
low hazard. /d. at 22, 25-28.

The Court also rejected EPA’s
justification for withdrawal of the
proposed reinterpretation. The Court
noted that EPA could have asked the
district court for additional time to
refine its 1985 proposal. By withdrawing
the proposed reinterpretation in its
entirety. including the relisting of the six
smelter wastes, EPA failed to meet it3
statutory obligation either to study

smelting and refining wastes under
8002(p]) or to reinterpret the scoge of the
exciusion. Siip op. at 28-29.

In its order for relief, the Court
directed EPA to relist the six smeiter
wastes by August 31, 1988. The Court
aoted that. regardless of the status of
any additional processing wastes. th
six smeiter wastes clearly would nct fit
any definition of “high volume. low
hazard.” Slip op. at 30. In summary. the
Court {ound that the six wastes cannot.
as a matter of law, be excluded from
regulation under the Bevill amendment
and must be regulated under Subtitle C
if they meet the listing or ideatification
criteria for hazardous wastes under 40
CFR 281.10 and 251.11.

In addition to relisting the six wastes,
EPA must. by October 15th, propose
which “high voiume. low hazarg”
wastes rom are processing it wiil stugy
uncer section 8002{p) of RCRA. £F:
must Snalize that proposal by Feoruary
15. 1989, and sutmit a Report ¢
Congress an the large-volume processing
wastaes on the final February 15th list oy
July 31.19898.2 in a forthcoming Federal
Register notice. ZPA will propose new
coiteria for determining which ore
processing wastes are “high volume. (ow
hazard” and will designate those wastes
which meet the criteria for study uncer
section 8002(p]}.

—~—
o=

8]

[. Description of and Rationale for
Today's Action

A. 1881 Suspensions are Lified

As directed by court order. EPA .
today reinstating the hazardous wasia
listing for six wastes associated with
smeiting operauons (see Table 1}.°
These wastes were originaily listed on
May 19, 1980, and July 18, 1980, Sut wers
suspended {rom the listing reguiadons
after the Bevill Amendment was enacza«
(see 45 FR 75818, November 19, 1880, 16
FR 4815. January 16, 1981. and 46 FR
27473, May 20. 1981). As a resuit of
today's action. the six wastes are zgain

* Inits fuiy 29 omaion. Re Court tmnaily
mandated deadlizes of August 31, (988: Cecemoer
31. 1S88: and january 31, 1989, rsspeciuveiy. Ta
August 23, the Cou zranted i part EFA’s seutiso
for rsaeanng aod modified 1le schedule o Necne
listec above.

3 1in a letter dated August 29, 1288 frum counset
for Ohelps Dodge Corsoraiion. they suggestec 1nal
the Ageﬁcy couid meet the recent aroer S
Uzatad States Court of Agpeal ardenng EFA (0
segquiate siX SUNErdl Srocessing wastes as
“wazardous wastes under Suptitle C 2f RCXA oy
simpiy removing tiase wastes from the Sevul
axciusion and not reiisung e wvastas. Toe Agenc
wishies to cianty that its decision i3 iist ttese
wastes today is based on its evaiuvation of the st
catena (i.2.. :hese wastes are hazardous) as weil
the court finding that these wastes are nct Seviil
wastes. For further ciscussion. see Secuon Ul af:
preamble.
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There is a further question relating to
relisting these surface impoundment
solids—whether they can be classified
as "solid wastes” when they are
destined for recycling by being
reciaimed to recover contained lead
values. Based on information compiled
in 1988, it appears that large percentages
aof these surface impoundment solids are
eventually removed from surface
impoundments and reclaimed, albeit the
period between generation and
reclamation often extended for years.
(50 FR 40297, October 2, 1985.) The
Agency also anticipated that the
percentage of surface impoundment
solids being reclaimed could decrease
due to deciining lead demand. Id.

In response to the court's opinion in
American Mining Congress v. EPA, 824
F. 2d 1177 (D.C. Cir. 1987), FPA has
tentatively interpreted its jurisdicdon
over hazardous secondary material
recycling activities to exclude those
materials that are reused within an
indusay's on-going production process.
Recycling activities invalving eiements
of discarding, on the other hand, can
continue to involve solid wastes. (33 FR
519. January 8, 1988.) EPA also proposed
that in evaluating whether sludges (such
as the primary lead surface
impoundment solids at issue herej and
by-products being reclaimed can be
considered to be solid wastes, it would
evaiuate the foilowing factors bearing
on whether the material was being
discarded or was being used as partof a
continuous on-going manufacturing
process: (a) Whether the sludge or by-
product is typically recycled on an
industry-wide basis: (b) whether the
materiai is replacing a raw material and
the degree to which it is similar in
compaosition to the raw material: (c) the
relation of the recovery practica to the
principal activity of the facility: and (d)
whether the secondary material is
managed in a way designed to minimize
loss. plus other relevant factors. (53 FR
528.) EPA had previously proposed use
of these same factors in its discussion of
whether to list the primary lead surface
impoundment solids in the October. 1985
rulemaking. (50 FR 40, 296-297.)

It seems clear that surface
impoundments in the primary lead
industry are not part of the primary lead
producton process. and that the solids
in these impoundments are not in-
process materials but rather are
generated incidentally in the course of
wastewater treatment. The purpose of
surface impoundments in the primary
lead industry is to provide quiescent
settling to remove pollutants from
wastewater before discharge. (Ponds are
sometimes used to equalize wastewater

flow into treatment units as weil.)
Indeed. industry characterized its
impoundments as wastewater treatment
units in all of its submittals to the
Agency during the rulemaking to
develop effiuent limitations guidelines
for the industry. (The industry's
argument, in fact, was that surface
impoundments are essentia{ wastewater
treatment devices in the primary lead
industry. and could not even be repiaced
with tanks.) Any recavery of the solids
that settle out. or are precipitatad out of
the wastewater routed to these surface
impoundments, is thus incidental to the
principal purpose of wastewater
reatment. Consequently, these
wastewater tteatment impoundments
are RCRA subtitle C regulated units.*
Ancther way of ascertaining wnether
these surface impoundment salids (L.
wastewater treatment solids} are in-
process materiais or wastes is to
compare the mode of handling and
storage of these solids with the way raw
materiais to the primary lead process
are handled and stored before smeiting.
The surface impoundment soiids are
stored for long periods of ime (often
years) under tens of millions of gailons
of water. The surface impoundments in
which they are generated and stored are
not designed to hold these solids
secureiy. In fact. as has long been
documented. surface impoundments are
inherently insecure storage units with a
high potentiai for contaminating
groundwater. (See, e.g.. S0 FR 40297.} In
contrast. normal lead ores are stored
securely for short periods of time before
being charged to the smelter: to the
Agency's knowiedge they are never
stored underwater. Materials heid
insecureiy underwater for long periods
of time in a manner completely uniike
the way raw materials are normaily
handled in the industry are not in-
process materials and are being
discarded, in the Agency's view.®
Indeed. these surface impoundment
solids might also be covered by the
speculative accumulation provisions in
40 CFR 261.2{c}{4) simply due to the
length of time they are accumulated.

¢ See {erter from Dougias McAllister to james
Beriow. datad May . 1583, and the memorandwn
from Mark Hereth to {ames Beriow. dated
November 21, 1983. These documents are available
in the public dockat for today's nonca.

3 Once these wastes are actuaily removed from
the impoundment and smeited, they wouid no
longer be subject o RCRA. assunung they are
resmeited in a prmary lead process. (See. 2.9, 53 FR
31182, August 17, 1S8& expiaining the prncipie that
a listed siudge or by-product can be indigenous to
certain processes aud so cease being wasta when it
actually is reclaimed.) Surfacs impoundments in
which thesa wastes are generatea and stored.
however, ramain reguiated umits.

Given that the purpose of surface
impoundments in this industry is to trea
wastewater and zot to serve as an
adjunct to the lead smelting process.
EPA does not need to base its decision
on the proposed factors discussed in the
October 2. 1985 and January 8, 1988
proposals. However, the Agency notes
that its decision to list would be the
same were it ta rely on these factars.
The method in which a material is
handled before recycling is a relevant
decision factor {and was a basis for
EPA’s proposed decision in 1885j. and
discussed above, storage of long
duraton in insecure surface
impoundments is not commensurate
with calling a material a vaiuable -
process material which is not being
discarded.®

Other issues reiating ta whnether e
materiais being listed today can te
classified as solid wastes when they a2
recycied are addressed in 3 separzte
hackground document entitled
“Background Informaton f{or Listing of
Smeiting Wastes—Solid Waste
Determination.” This docurent is
contained in the public docket for
today's notice.

=3

D. Primary Zinc Smeiting end Refin.ng:
EPA Hazardous Waste No. X066—
Siudge from Treatment of Process
Wastewater and/or Acid Plant

Blowdown (T)

In primary zinc smeiting and refining
processes. cadmium and lead
contaminants present in the raw
materials are carried through numerous
processes. These contaminants are
subsequenty found in sludges generate
by treatment of process wastewater
and/ar acid plant blowdown. It is thes
siudges (/.e.. not the process ’
wastewaters) that is the subject of this
listing. The Agency's decision to subje
these wastes to RCRA Subtitle C
requirements includes consideraden o
the following factors:

* EPA notes that in its 1885 dec:sion. it
disunguished carsfuily de2tween the lead surfacs
imzoundment wastes and two other matanais
(siscmolytic anode siimes/siudges and cacmiuzm
plant leach residuej from pnmary m=nc smetlng.,
hoth of which EPA determined wouid not be soui
wastes when they are recyciad. This is because
matarial are recycied (normally in the process &
which they were generated) a short ume aiter he
generated. and are stored in a manner 0 avad
discarding (storage in bins or concTets basns)
Sefors they are recycied. The Agency {ound tha
these wers indeed in-process matenais tat are
more commodity-like than wasca-like and thus
determned not to list them. (SO FR 40297.) EPA
beijsves the distinction between these materiai
and the primary lead surface impoundment soii
remains valid.
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I Futura Action on These Listings

As explained above, today's action
removes the suspension on the 1980
listings of these six wastes. As aresult.
EPA's determination that these wastes
are hazardous is based on itg evaluation
of the hazardausness of these wastes in
198C. Sinca that ime, EPA has received
additional information regarding these
six wasias. Some of these data were
received as comments to EPA's 1985
propased reinterpretation. Other data
were received more recently as EPA
was preparing an 8002(p) study and
Report ta Cangress on these wastes and
other waste streams from the lead.
copper. zinc, aluminum, and bauxite
sectors.® The post-1980 data submitted
to EPA are relevant primarily to issues
other than the inherent hazardousness
of these six wastes. They include
revised waste generation rates, current
waste management practices (including
the extent ta which the wastes are
recycled), and industry economic data.
To a lesser degree, EPA has received
data on the physical/chemical
Propertes of these wastes and their
hazardousness.

Since the issuance of the Court's
ovinion. EPA has conducted a review of
some of the waste characterization data
received since 1980. While EPA did not.
in light of the short time-frame.for
publication of this rule, exhaustively
evaluate all of the post-1980 waste
characterization data submitted. the
review that was conducted tends to
corroborate and confirm that the six
waste sreams mest the criteria for
hazardousness found in section 3001(a)
of RCRA. EPA’'s review suggests that no
data have been submitted which would
clearly contradict EPA’s 1980 decision to
list the six smeiter wastas, L.&., no data
are available to refute the basic
conclusion that these wastes contain
significant concentrations of toxic
consttuents and that the constituents
are mobile and persistent. Therefore.
EPA continues to believe that esch of
these wastes meets the criteria for
listing as hazardous waste found at 10
CFR 251.11 and sees no reason not to
resume the 1980 listings of these six
wastes at this Hme.

EPA nevertheless intends to
thoroughly evaluate ail information and
comments submitted since 1980
regarding the hazardousness of these six
wastes. Responses to a number of the
comments are included in the docket for
today's notice. The Agency will respond
_—

¢ In ligat of the Caurt's arder to relist the six
smeiter wastes. EPA does naot plan to complete and
submit this Repart tg Congress. However, some of
the information collected will be used to develop a
new Report. as required by the Court's order.

to the remainder of the comments within

the naxt few months. EPA will treat any
post-1930 submissions-as a petition for
rulemaking to reconsider these listings.
EPA will publish a subsequent Fedaral
Register notice on the resuits of its more
detailed evaluation of these six wastes
pursuant to 40 CFR 260.20. That
evaluation will consider new data
received in a imely manner as weil as
the currently availahie data.

IV. Stata Authority

A. Applicability of Rules in Authorized
States

Under section 3008 of RCRA. EPA
may authorize qualified States ta
administer and enfarce the RCRA
program within the State. (See 40 CFR
Part 271 for the standards and
requirements for authorization.)
Foilowing authorization, EPA retains
enforcement authority under sections
3008, 7003, and 3013 of RCRA. although
authorized States have primary
enforcement responsibility.

Prior to HSWA. a State with fnal
authorization administered its
hazardous waste program entirely in
lieu of EPA administering the Federal
program in that State. The Federal
requirements no longer applied in the
authorized State, and EPA could not
issue permits for any facilities in the
State that was autharized ta perrit.
When new, more stringent Federal
requirements were promulgated or
enacted. the State was obliged to snact

S283

equivalent authority within specified
tme frames. New Federal requirerments
did not take effect in an authorized
State until the State adopted the
requirements as State law.

In contrast, under section 3006(g]j of
RCRA. 42 U.S.C. 6926(g), new
requirements and prohibitions imposed
by HSWA take effect in authorizeg
States at the same time that they take
effect in non-authorized States. ETA is
directed to implement those
requirements and prohibitions in
authorized States. including the :ssuance
of permits. untii the State is granted
authorization to do so. While Sta:es
must still adoot HSWA-related
provisions as State law to retain “naj
authcrization. the HSWA provisicns

apply in authorized States in the interm.

8. £ffect on State Authorizazions

PLOT e

Today's final listings are not ef%active
in authorized States since the listinygs
are not being issued pursuant to the
HSWA. Thus, RCRA hazardous waste
management standards for the wastes
listed today will be applicable oniy in
those States that do not have interim or
final authorization by the effective date

of this regulation. In authorized Starss.
the standards wiil not be apolicahia
until the State revises its program o
adopt equivalent requiremen:s :nca-
State law.

40 CFR 271.21(e)(2) requires that
States that have final authosizaticn ~..

modify their programs to reflact Secdars.
program changes and must subseguen:
submit the modificaticns to ZPA for
approval. The deadline by whicx ks
State must madify its program to aden:
today’s rule is July 1. 1953, if no
statutary change is needed oris juiv 1.
1991, if a statutory change is needed.
These deadlines can be extancad in
certain cases (40 CFR 271.21(e¥(3)). One
EPA approves the =odification. the
State requirements becsme Sututis &
RCRA requirements.

States with authorized RCRA
programs aiready may have reguizucns
simiiar to those in taday's rule. T=esa
State regulations have not heen
assessed against the Federal req

Yim e v
Madlaan

Deing promuigated today 0 determ:-s
whiether they meet the tests for
authorization. Thus. a State is nat
authorized to carry out these
requirements in lieu of EPA undi the
State program modification is subm: -z«
to EPA and approved. Of course. Stazas
with existing standards may congzue -
adrinister and enforce their standz==s
as a matter of State law.

States that submit ofScial appiicasiz:
for 9nal authorization less thap 12
months after the effzcdve date of these
standards are not required ‘o inciucs
standards equivalent to these standzrr
in their applicadon. However. the Stzie
must modify its program by the
deadlines set forth in § 271.21(e}. Stazas
that submit official appiications for 3x:
authorization 12 months after the
eifective date of these standards mus:
inciude standards equivaient (g these
standards in their application. 40 CFR
271.3 sets forth the requirements 3 Stsi
must meet when submitting its Snai
authorization application.

V. CERCLA Designation and Reportaci
Quantities

The wastes iisted 4s hazardaus oo
tocay's rule wiil. on the effective dazs.
automatically tecome hazardous
substances under section 101{13j

ERCLA. as amenced. CERCLA sec~=n
103(a) requires that persons in charga:
vessels or facilities f~om whick 3
hazardous substance has been reiease
in 3 quantity that is equal to or greazsr
than its reportable quantity (RQ)
immediately notify the National
Response Center (at (800) 42+—3302 or
(202) 426-2873) of the release.
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2 Capital Investment and Rates of
Return

In its revised 1988 aatimates, the -
Agency projectad the average initial
investment cost for compiiance as a
percant of normal annuaj capital
expenditures to range from nominal
(three to seven percent) in the

inum. copper and lead sectors, to
very large (40 tg 85 percent) in the zinc
and ferroalloys sectors. This resuit may
be partly due ta the abnormally
depressed state of capital expenditures
in tha 197985 base period for soms of
these sectors, Non-growth or declining
sectors generally can be expected to
show very high ratios in this column due
to low base capital investment figures.
These estimates wers alsg based on the
exireme assumption of zerg passthrough
of costs to prices. a worst-case
assumption that also tends to increase
these rados somewhat.

Similar Teasoning may in part explain
the 1988 estimates regarding the impact
of this rule on rates of return an
investment. In general. resuits here fell
into two categories: The majority of
sectors with maximum impacts on profit
in the range of 1 to 3 Dercent. with Zinc
and ferroalloys showing compliance
costs in the range of 8 to 36 percent of
feducions io rate of return on
invesmment. In part. these high
percentages were due to higher than
average RCRA compliance costs and in
part due to lower than average baseline
rates of return. Again. these resuits
reflect the effect of all small volume
processing wastes and not just the listeq
wastes {or the five sectors.

Due t0 many of the Agency's
estimating assumptions, these impac:
conciusions shouid ke regarded as
comservative on the high side.

3. Plant Closures and Employment
Losses

Based on the Agency's 1988 analysis,
plants in the ferroalloy subcategory
might close as a result of removal of the
Beviil Amendment exemption for these
waste streams. However, all or most of
these closures would be in ferroailoy
segments ather than those subject to
today’s listing far K099 (which the
Agency estimates to have only two
affected facilities), and none wauld be
2ssociated with K091 (which we believe
wauld not he significantly affected by
this rule). Most of the closures predicted
in the 1986 analysis were associated
with wastes (other than those being
reiisted today) that would be expected
to be kazardaus by virtue of the
hazardous waste characteristics.

4. Compliance With Executive Order
12291

Sections 2 and 3 of Executive Order
12291 (48 FR 13193, February 9, 1981)
require that a regulatory agency
determine whether a new regulation will
be “major” and. if so, that 2 Regulatory
Impact Analysis be conducted. A major
rule is defined as a regulation which is
likely to result in:

1. An annual effect on the economy of
$100 million or more:

2 A major increase in costs ar prices
for consumers: individual indnstries:
Federal State. and local governmen
agencies: or geographic regions; or

3. Significant adverse effects an
competition. employment, invesoment.
productivity, innovation. or on the
ability of United States-based
enterprises to comgete with foreign-
based enterprises in domestic or export
markets,

Today’s rule wiil have none of tke
above effects. Therefore. the Agency is
not conducting a Regulatory [mpac:
Analysis. This rule has been reviewed
by the Office of Management and
Budget (OMB).

VIL Regulatory Flexdbility Analysis

The Regulatory Flexibility Act (RFA)
of 1980 (Pub. L. 36-354) requires Federa]
regulatory agencies to consider “s—zil
entitles” throughout the reguiator
process. The RFA requires an imtiai
screening analysis to be performed ‘o
determine whether a substantial nzmber
of small entities wiil be significantiy
affeczed by a regulation. If sa. reguiatory
alternatives that eliminate or mitigate
the impacts must be considered.

This section presents the results of the
Agency’s small business screening
anaiysis. based on a review of incusay
plant ownership patterns and estimated
comvpiiance costs. as revised in 1958
following the October 1985 proposed
rule. Based on this analysis, EFA
conciudes that there wiil not be a
significant impac: on a substandai
number of smail businesses.

In the nonferrous metais smelthnz and
refining industry. the Smail Businass
Administration (SRA) defines smai!
entities based on empioyment leve!s.
For most primary metal seczars. t5e2
criterion for a small entity is fewer :2an
730 employess: however, 3 higher
threshoid of 1,000 is used for some
sectots. Sased on the approcriaie
definitions for each sector, the Agency
screened all the facilities in the ten
industry sectors that were studied in

detail and determined that, among these.

only the ferroalloy sector contained
facilities owned by small business
enterprises. The 1985 analysis indicated

further that none of the ferroalloy
facilities owned by small businesseg
were among those projected to incyr
costs due to this remterpretation. Sincz
the 1988 revision did not significantly
alter the ligt of plants or wastea Streams
included in the EPA data file. this
conclusion should remain vaiid.

VIIL. Effective Date
A. Notice and Comment Requiremen:s

Today's rule is being issued withoy,
additional prior notica and opportunity
for comment. EPA is issuing this ruje
cirectly as final for a numper of reason
First. in light of the extremelv short, on
month time period allowed by the cour
to reiist these six wastes, EPA
determined that a public comment
pericd would be impracticabie and
would prevent EPA from meeting e
exclicit deadline set by the court's
orcer. Furthermore. EPA beiieves that
public comment is unnecessary. 3y
today's action. EPA is mereiy TBmowving
the suspension from the lisdngs that
were finalized iz 1980. Thesa listings
have aiready been through fuil cotice
and comment procedures. When the
listings were suspended. ETA axpiaine
that the only reason for suspension wa,
EPA's belief that these wastes fail
within the scope of the Beviil exemptc
EDA reiterated this view wien it
proposed its reinterpretation in 1985, =
the most part. the appropriateness of
listing of these wastes under the c12—
of secton 3001(a) of RCRA was no: - -
issue in the 1985 rulemaking, oniy
whether the wastes were Beviil wa
The Court of Arpesls has now ruie
the six wastes are “cleariy” aot Sewvii)
wastes. Thus. EPA’'s originai 1980
decisions to lst these six wastes is
reinstatec by today's action. EPA need
not ‘ake public comment prior to
reinstating the six listings. However. a:
described above in section 1. EPA wi
reat any information on the hazards

posed by these wastes submitted siter
1980 as a petition for rulemaking on th:
listings. and will publish the resuits 57
its —ore detailed review of :his
information in the Federal Register.

LAY

.
s
Q

8. Netification

All persons who zenerata. raasport.
treat. store. or dispose of wastes whics
are coversd by today's regulation mus:
zotify EPA or a State authorized v ST
to operate the hazardous waste pregrz
of their activities under Section 2010 o,
RCRA not later than December 12, 188
uniess these persons previousiv have
notified EPA or an authorized State th
they generate. transport. trest. store. ¢
dispose of hazardous wastes and have
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incusty Hazardous Waste, add the following in
EPA the appropriate numerical sequence:
haza. Hazarcous wasta Hazarg . i at
——te cx¢  Appendix VII—Basis for Listing
No. Hazardous Waste
Feroak EPA hazar~ous waste  Hazarcous consTtuants
loys: umoer for wimen iisted
K090..... Ervssion ol aust o (T)
studge from 3 . . . . .
sdican procucton. L ;
KOS!.... Smrasion  contol  cust o m zgg mmmm——— Badoomcmmn
sucge from ferrochromium K088 Oe.
proguczon. K088 Cyamce (comotexes).
¢ . . . . X0sQ Chromum.
KQs1 Do,

4. In Appendix VII—Basis for Listing

. . . . .

PART 302--DESIGNATION,

REPORTABLE QUANTITIES, AND
NOTIFICATION

1. The authority citation for Par 20
cantinues ta read as foilows:

Authority: 42 U.S.C. 9602; secs. 311 anc
501(a) and 33 U.S.C. 1321 and 1381,

2. [n § 202.4(a), amend Tabie 300.4 ¢
adding the hazardous substances KoE
K083, X088, X088, X090, and Koa1.
$302.4 Designation of hazardous
substancsas,

[a) - - 3

TABLE 302.4.—LST OF MAZAROUS SUBSTANCES AND REPCARTABLE QUANTITIES

Statutery =

‘nal RC
Hazaroous suostance CASRAN Sequiatory symonyms ag = SCSA at .
SO0 aste No. ~318000y ~uncs

KOB4 i < 4 <084 X 3
Ac plant  Nowoown LwTy/siudge  resuting

mmmackam‘gctcmsmfyﬁcm;n-

ALY COOPSr DroqUCIOn
K08s b 4 X088 X c.
Surtace impounament solas contanad in ang

aredged rom sutaca MpouUNdments at p-

mary lemd smey faciiitiag
K068 ing e 4 X085 X b
Siucge from Teatmant 3t DrOCEss wastawatar

and/or acxd ptamt Siowoawn  tom Prenary

NG ProcuCTon .
X088 .. 4 <C88 X N
Soent potlinecs itom SAMAry amnum recuc-

son
X090 .. e 4 X020 X vl
Emussion control oust or suage from terroenro-

; ; procucson
X081, . 4 <091 X
Emssonwmcustarsucgchnm:mm-

UM PrOCUCTON

. v . . »

{FR Doc. 8820780 Filed 9-12-38: 8:45 am)|
BILLING CODE 8580-50-u
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ENVIRONMENTAL PROTECTION
‘ AGENCY

40 CFR Part 261
{SWH-FRL 2871-7)

Mining Waste Exclusion

AGENCY: Environmental Protection
Agency.

AcTioN: Notice of proposed rulemaking.

SUMMARY: On October 21, 1980
Congress enacted Pub. L. 36482 which
included various amendments to the
Resource Conservation and Recovery
Act (RCRA). Section 7 of these revisions
(the "Bevill Amendment”) excluded
“solid waste from the extraction.
beneficiation. and processing of ores
and minerais™ from regulation under
Subtitle C of RCRA pending completion
of studies called for in Sections 8002 (f}
and (p) of RCRA. On November 18. 1930,
EPA amended its regulations to reflect
this exclusion (45 FR 76618). In the
preamble to that rulemaking. EPA
tentatively interpreted the exclusion to
encompass “solid waste from the
exploration. mining, milling. smelting.
and refining of ores and minerals”™ (45
FR 78618). Today's proposed
rulemaking. if promulgated as a final
rule. would eliminate from the mining
waste exclusion many wastes from
processing ores and minerals {other than
phosphogypsum. bawxdte refining muds.
primary metal smelting slags. and siag
from elemental phosphorus reduction)
and would relist six smelting wastes
previously listed as hazardous. EPA
believes that this revised interpretation
more accurately represents the intent of
Congress when it enacted the mining
waste exclusicn and best serves the
policy objectives of RCRA.

DATE: EPA will accept public commests
on this proposal until December 2. 1985.

The Agency will hold a public hearing
on November 14. 1985: see

“SUPPLEMENTARY INFORMATION" section
for details.

ADDRESSES: Comments should be sent
to the Docket Clerk, Office of Solid
Waste (WH-565A), U.S. Environmental
Protection Agency. 401 M Street SW.,
Washington. DC 20460. The public
docket for this proposal is available in
* Room S212 at the above address for
viewing from 8:00 a.m. to 4:00 p.m..
Monday through Friday. excluding
holidays. The public hearing is in
Washington. DC at the Department of
Health and Human Services. North

Auditorium. 330 Independence Avenue
SW. Attendees should use the “C”

P T

FOR FURTHER INFORMATION CONTACT:
RCRA/Saperfund Hotline at (800} 42+
9348 or 382-3000. For technical
information contact Dr. Dexter Hinckley,
U.S. Environmental Protection Ageacy.
Office of Solid Waste (WH-865). 401 M
St. SW.. Washington, DC 20460. {202)
382-2781.

SUPPLEMENTARY INFORMATION:
Preamble Oudine

1. History of Mining Waste Exclusion

11. Analysis of Options Available

111 Proposed Relisting of Smelting Wastes
A. General
_B. Wastewater Treatment Sludges
C. Wastes That Are Recycled
IV. Analysis of Economic Effects of the
Proposed Reinterpretation
A. Scope and Coverage of Economic
Analysis
B. Methodology and Data Gathering for the
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L History of Mining Waste Exclusion

1n Section 8002(f) of the Resource
Conservation and Recovery Act (ACRA)
of October 21. 1978, Congress instructed
the Adminsstratorto conduct. in
consultation with the Secretary of the
Interior, “a detailed and comprehensive
stody on the adverse effects of solid
wastes from active and abandoned
surface and underground mines on the

_ evironsoent, incloding, but not BEmited

10, the effects of such wastes on
humans. water. air. health. welfare. and
natural resources.”

On December 18. 1978 (43 FR 58.946).
EPA proposed regulations for hazardous
waste management under Subtitle C of
RCRA. These proposed regulations,
among other things. had fewer
requirements for a universe of so-called
“special waste” that are generated in
large volumes. were thought ta pose less
of 2 hazard than cther hazardous
wastes, and were not thought to be
amenable to the control techniques
proposed forhazardous waste
treatment. storage and disposal
facilities. EPA identified waste materials
from the “extraction. beneficiation. and |
processing of ores and minerals™ as
special wastes underthe proposed
reguiations.

On May 19, 1880 and July 16, 1960,
EPA listed as hazardous eight waste
streams from primary metal smelters.
Alsa an Mav 19. 1880, when it

pt;niuiéaﬁci.the final hazardou~ waste

management regulations. EPA ¢ ated’
that a “special waste” category was
unnecessary because: (1) the EF toxicity
and corrosivity characteristics of
hazardous waste had been narrowed.
thus excluding most "special wastes”
from control. and (2) the Agency
intended to promulgate tailored
standards for land disposal. as needed.
in future regulations.

Om October 21. 1980. Congress
enacted Pub. L 96482 which included
varous amendments to RCRA. Section
8002 was amended to include suosection
{p}. which requires the Adminisuator to
study the acverse effects on human
health and the environment. if any. of
the disposal and utilization of “salid
waste from the extraction. beneficiation.
and processing of ores and minerals.
including phesphate rock and
overburden from the mining of uranium
ore.” Section 7 of these amendments
{the “Beviil Amendment™) amended
Section 3001 of RCRA to exclude these
wastes from regulation under Subtitle C
of RCRA pending compietion of the
stodies called for in Sections 8002(f) and

On November 19, 1980. EPA published
an interim final amendment to its
bazardous waste regulations to reflect
the mining waste exclusion. The
regulatory language incorporating the
exclusion is identical to the statutory

e {except the phrase “including
coal” was added). In the preamble to the
amended regulation. however, EPA

.entatively interpreted the exclusion to

include “solid waste from the
exploration. mining. milling. smelting.
and refining of ores and minerals™
(emphasis added), (45 FR 76118, 76618}

For consistency with this
interpretation in the November 19, 1980
amendment, the Agency also amended
40 CFR Part 261 to suspend the listings
of specific waste streams associated
with smelting as hazardous wastes {48
FR 4614, January 18, 1881 and 46 FR
27473, May 20, 1981). These waste
streams are associated with the primary
copper: lead. zinc. aluminum, and
ferroalloy industries (see Table 1).

In the November 19. 1980 notice. EPA
made it clear that it intended to
reconsider ("over the next 90 days”) its
interpretation of the exclusion:

The Agency fully intends to consider the
sppropriate scope of the statutory exclusion
and may well take rulemaking action to
lessen the scope of the exclusion. . . . in
particularc EPA questions whether Congress
sctually intended to exclude . . . wastes
generated in the smeiting. refining. and other

of ares and minerals that are
further removed from the mining and
beneficiation of such ores and minerals.
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wastes” in regulations proposed by the
Agency under Subtitle.C on December
18. 1978. S. Rep. No. 96-1010, 96th Cong.
2d Sess. 32 {1980) (Conference
Committee Report]. In additian. Rep.
Santini stated that he believed the
amendment would “defer.regulation of
‘special waste' until after EPA stndies
the need to do so.” 126 Cong. Rec. H
1088 (daily ed. February 20, 1880).

¢ In the preamble 1o the 1278
regulations. EPA explained that it
intended to treat special wastes
differently because they were generally
thought to be high volume. low toxicty
materials, and not amenable to
management under the proposed
standards for hazardous waste
treatment. storage. and disposal
facilifes. While EPA listed several
smelting wastes as hazardous wastes,
only a few listed smelting wastes were
included in the “special waste"
category. Section 250.46-3 of the 1978
propasal, which was titled “Phosphate
rock mining. beneficiation. and
processing waste.” listed “slag . . . from
elemental phosphorus production” as
one of the wastes subject to special
waste regulations.?

° In the legislative history
accompanying the 19684 amendments to
RCRA. the Senate Committee on
Environment and Public works stated:

Solid wastes from mining and mineral
beneficiation and processing are primarity
waste rock from the extraction process and
crushed rock. commoniy called tailings.
produced froem concentrating steps sach as
grinding. croshing. sorting. siring.
classification. washing, dewatering,
amalgamation. gravity treatment. flotation.
aggiomeration and cyanidation. The 1960
amendments coversd wastes from the initial
stages of mineral processing, where
concentrations of minerals of value are
greatly increased through physical means,
beiore applying secondary processes. Smelter

siag might aiso be included. Massive voinmes.

of this waste ore are produced armnually by
mining and mineral processing {acihties—
roughly estimated by the Americas Mining
Congress (AMC]) to be approximately 1.75
billion tons in a typical year, which is clearty
significanyy greater in volume than the solid
waste generated by all other industries
combined. These wastes were considered
“special wastes™ ander the 1978 proposed
regulations as being of large yolume and
refativety low hazard.

Each of the options is evaluated
below in light of these indications of
Congressional intent: :

‘M&oqb!hembabnmﬂeaum
phmkmwnnhakdm

reduction. rather than smeiting both processes have

the same parpose {i.e_ separating the desired
eii-mem &m&eaﬂnﬁmwm(e@.
slagl. .

Option 1—Retain current interpretation

and conduct a Section 8002 study on

wasies that are currently sxcluded.

bt are not part of the carrent Section

8002 mining waste study.

EPA believes that this option does not
reflect either the special waste concept
or the intent of Congress as deseribed
above. This option would entail studying
many low volume wastes, some of them
hazardous. generated by facilities
processing ores. It would dihte
resources available for studies on large
volume wastes of interest ta Congrass.
Option 2—Narrow the exclusion to

include anly large voiume wastes from

processing ores.

This interpretation is most consistent
with Congressional intent because it
leaves large volume processing wastes
(Le.. phosphogypsum from phosphoric

- acid piams. slag from primary smelting

of metallic ores or phaspharous
reduction. and muds from bauxite
refining} within the exclusion. deferring
their possible regulation under Subtitle
C until completion of studies required
for the Report to Congress on mining
waste. Annual phosphogypsum disposal
is approximately 47 million metric tons:
siag disposal from primary metal
smelters is over 4 million metric tons:
slag from phosphorous reduction is over
3 miilion metric tons: and mud from
bauxite refining is about 2 million metric
tons. By limiting the mining waste
exclusion to these high volume wastes.
this option takes inta account the
references in the legisiative history to
high volume. relatively low toxicity
wastes. Le.. “special wastes.” In fact.
this approach constitutes the most
rigorous application of the special waste
concept. .
Option S—Narrow exclusion fo include
oniy large vohume wastes from
processing mefallic ores.

This-option represents the narrowest
possible reinterpretation of the mining
waste exclusion, but it reflects onty Rep.
Williams's specific remarks about siag
from copper smelting in Israel. It would
maintain the excluded states of red and
brown muds (2 million metric tons/year}
produced by refining bauxite ore.
However, a.very large volume
processing waste, the 47 million metric
tans of phesphogypsem produced each
yearby phosphoric acid plants. would
no longer be within the exclusion. This
option alse wauld remove another large
volume waste £‘x~un-.1f utilt:xu exclusion:
produced by the facilities extracting
elemental phosphorus from phosphate
ore. because phosphorns is not 2 metal.

Based on the above analysis of
Congressional intent, EPA believes that
it was incorrect in interpreting the

RS —

mining waste exclusion as

encompassing all wastes from primars
smelting and refining. Therefore, EBA is
proposing {o reintarpret the mining
waste exclusion so thatred and brown
muds. phosphogypsum. and primary
processing slags are the oniy processing
wastes that remain excluded from
regulation ander Subtitle C of RCRA. All
other wastes from processing ares and
minerals would be subject to Subtitie C
regulation if the wastes are hazardous.
EPA is aware that there are a {arge
number of wastes that could arguably
be viewed as wastes from the
“processing™ of minerals or ores.
However, we believe the term
“processing” must be interpreted in iight
of the criteria outlined above. Based on
these criteria, we conclude that not ajl
such wastes are properly excluded o
regulation under the mining waste =~ _
exclusion primarily because they do act
meet the “special waste™ criteria, i.e.,
high volume, relatively low toxicity. For
instance. as mentioned earlier, the
listings of certain smelting wastes as
hazardous waste were suspended after
the Bevill Ammendment was enacted
even though the rulemaking records for
these listings show they are hazardous
and these listings were not challenged.
In additian. many of the wastes
excludeg by EPA’s 1980 interpretation of
the mining waste exclusian are not high
volume wastes.? The processing wastes
we are proposing for retentian within
the exclusion range in voiume from 2 to
47 million metric tons per year. These
volumes are comparable to the ather
special waste categories proposed
December 18, 1978. See 43 FR 58892 For
example, utility waste was estimated at
66 million metric tons per year and
cement kiin dust at 12 million metric
tons per year. The volumes of wastes
that would be removed from the
exclusion as a consequence of the
reinterpretation are subsiantially
smaller in volume than the wastes that
would remain within the exclusion. in
fact. these waste volumes are generaily
smaller than the volumes already
subject to Subtitle C regulation in other
{non-mining) industrial sectors. ‘
EPA requests public comment ar: the
proposed reinterpretation of the mining
waste exclusion. Commenters spcowid

1Baged on the various indications of
Congressional inwent described i the text EPA
believes it is ressonable to rely pnmaniy on
volumes of weste generated o determme whrch
wastes shonid heve been excioded by the Bevill
Amendment. However: it may well be appropnate
to coamder additiooal faciors wn making regu-atory
decisions regardiag waste with hazard
charsctermtics similar s those of the hizh vohme
wastes covered by the Bevitl Amendiment.
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« Multiple extraction testing for all of .
the EP toxic metals and nickel on a
representative number of samples:*

« Techniques used in managing these
wastes (i.e.. unlined piles. lined surface
impoundments); in providing this
information. commenters should be as
specific as possible:

¢ Volume of waste generated:

* Ground-water monitoring data (if
available): .

* Percentage of wastewaters treated
with 10 percent excess lime which is the
basis for BAT guidelines for nonferrous
smelting and refining wastewaters:

* Percentage of wastestreams treated
using other precipitants:

* The amount of excess lime as a
percentage of dry sludge.

Based on this information, we may
conclude that the wastewater treatment
siudges generated using 10 percent
excess lime are in fact non-hazardous
and therefore may narrow the scope of
the listing accordingly.

C. Wastes That Are Recycled
1.Dtmduction

EPA recently promulgated a rule
which. among other things. specifies
which materials are solid and hazardous
wastes when they are recycled. See 50

‘FR 614. January 4. 1965. (This rulemaking
also specified general and specific
management standards for most types of .
hazardous waste recycling activities.) A
large percentage of the wastes that
would be relisted under this proposal
are land disposed. These include 63
percent of the acid plant blowdown
from primary copper production. 87
percent of the sludge from treatment of
wastewaters and/or acid plant
blowdown from primary zinc
production, 72 percent of the spent
potliners from primary aluminum
production. and 100 percent of the
emission control dust/siudges from
ferrochromium-silicon and
ferrochromium production. However.
three of the wastes are primarily
recycled by being reclaimed. These
include 100 percent of the surface

. impoundment solids from primary lead
production: 100 percent of the
electrolytic anode slimes/sludges from
primary zinc production: and 100
percest of the cadmium leach residue
treatment sludge from primary zinc
production. (see Table 3)..

* The Agency has developed and is using the
muitiple extraction procedure (MEP) in evaivating
cartgin delisting petitioas to avaiuate the long-term
stability of wasties. The Agency believes it
appropriate 1o aiso use it in evaluating listing
decisions. See the pubiic docket {or this proposed
ruie which describes.the methodology.

_TABLE 3.—GENERATION OF H

AZARDOUS WASTES IN THE PRIMARY NONFERRQOUS SMELTING AND

"= REFINING INDUSTRIES ...
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In the January 4. 1885 rulemaking. we
indicated that certain materials being
reclaimed ® are solid wastes only when
they are listed as hazardous waste. We
also indicated that materials being
reclaimed can be listed as solid wastes:
however. in doing so. a number of '
factors must be considered which would
demonstrate whether the material is
handled as a commodity or a waste. In
evaluating these three residues. we
believe that the surface impoundment
solids from primary lead production are
solid wastes and therefore should be
relisted. while the electrolytic anode
slimes/sludge and cadmium plant leach
residue from primary zinc production

are not solid wastes and should not be
relisted.

: A Y
» A matenai s reclaimed if it is processed to
recover & usable product or if it is regenerated. See

40 CFR 281.1(c}{4}: see aiso preambie discussion in

S0 FR at 633, january 4. 1898S.

. CODMN, DNC, MWTOANCYS.
PEI anc Racan n 1984}

2. EPA's Basis for Listing/Not Listing
Surface Impoundment Solids from
Primary Laad Production. and
Electrolytic Anode Slimes/Sludges. and
Cadmium Plant Leach Residue from
Primary Zinc Production

As described above, the January 4
rules define which materials are solid
and hazardous wastes when they are
recycled. Among other things. the rules
indicate that all spent materials 8
(whether they are listed or exhibit one
or more of the hazardous waste
characteristics) are defined as solid
wastes when they are reclaimed.?

* A spent material is any mateniai that has been
used and as s result of contamination can no longer
serve the purpose for which it was produced i
without processing. See 40 CFR 281.1(c}{1): see ait0
preambie discussion in 50 FR at 624. january 4. 1985,

T Based on our initial survey. 28 percent of the
spent potliners are ritycied by being reciaimed. It
couid be argued that this percantage is significant
and. thus. these materials are-more product-like
than waste-like and should not be listed. cheveﬁ«s

Conunu
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Analysis of Proposed Reinterpretation
of Solid Waste Exemption for the
Primary Smelting and Refining Industry
(two volumes, hereafter referred to as
the Economic Impact Report), and
Overview of Solid Waste Generation.
Moanagement. and Chemical
Characteristics (hereafter referred to as
the Technical Sludies). These
documents are available in the public
docket for this rulemaking.

A. Scope and Coverage of Economic
Analysis :

The Agency’s economic impact
analysis was conducted in two parts.
The first part consisted of a detailed
compliance cost and economic impact
analysis covering ten major primary
metal smelting and refining sectors
containing a total of 110 operating
facilities producing 97 percent of total
U.S. nonferrous and ferroally product
tonnage in 1983. These ten sectors
include all of the large volume sectors
with previously listed smelting wastes
(aluminum. copper. lead. zinc. and
ferroalloys) as well as a broad sampling
of five additional nonferrous metal
industries shown by previous studies to
generate potentially hazardous wastes
(magnesium. titanium metal. titanium
dioxide. zinc oxide. and zirconium/
hafnium). According to U.S. Bureau of
Mines and EPA survey data. the
rerraining three percent of nonferrous
production is contributed by 21 metals
sectors (400 facilities) not covered in the
detailed impact assessment.

The second part of EPA’s impact
analysis involved a much less detailed
screening study of these 21 sectors to
isolate those sectors most likely to be
significantly affected. Based on this
screening, EPA believes that the major
part of the total national cost impacts
are accounted for by the 87 percent of
the total production covered in our
detailed analysis. and that the impact
patterns in the dovered sectors will

generally be similar in the additional
Seclors.

8. Merthodology and Data Gathering for
the Tern-Sector Study

EPA first conducted a series of
technical survey and sampling studies
covering ten major ore-processing
industries to'determine the volume of
wastes generated. identify those wastes
which could be hazardous because they
exhibit one of the characteristics
defined in 40 CFR 261.2. estimate the
volume of these hazardous wastes. and
delineate the practices currently used to
manage these wastes. The major
findings are summarized in Table 3
above. Based on the technical survey
and samplinig results. a plant-by-plant

waste management assessment was
then made for all 110 facilities in the
sectors studied. utilizing plant survey
data from over 80 individual facilities
and waste sampling results fram 50
facilities.

Where data were incomplete for
surveyed plants or absent entirely for
non-surveyed facilities. the types and
quantities of hazardous and non-
hazardous waste. current waste
management practices. and production
relationships were estimated from
survey data at similar processing
facilities. In the absence of site-specific
information. EPA erred on the
conservative side by assuming that all
non-surveyed facilities did produce
hazardous waste streams comparable in
quantity and type to those found in the
sample survey for other facilities with
simiiar products.

EPA then estimated waste
management costs for both current
baseline practices (observed or
assumed) and RCRA Subtitie C
requirements at each of the 110
individual facilities. The difference
between current baseline costs and total
RCRA compliance costs is the
incremental compliance cost for this
regulation. providing the basis for
evaluating economic impacts.

In selecting RCRA Subtitle C
compliance practices for facilities, EPA
assumed that companies would adopt a
least-cost. conventional waste
management option consistent with
technical considerations relating to the
facility's current practices and waste
characteristics. All RCRA compliance
options involving surface impoundments
or landfiils were based on a double
synthetic liner technology consistent
with the requirements of the Hazardous
and Solid Waste Amendments of 1984.
The analysis did not consider in-plant
process changes, innovative recycling
activities. or by-product options that
might reduce compliance costs or turn
net compliance costs into net savings.

The Agency estimated incremental
compliance costs for storing,. treating.
transporting. and disposing of a waste
stream. Casts include initial capital
investment, annual operation and
maintenance (O&M). capital investment
for waste facility closure. and annual
O&M costs for postciosure maintenance
for a period of 30 years. Compliance
costs were converted to an annualized
cost form to provide the uniform annual
cost that would be equivalent to the
incurred cost stream. Initial investment
costs were amortized over a 20-year
lifetime, using the companies' weighted
average cost of capital.

As part of the economic analysis. EPA
also assembled extensive histarical
information on plant capacity and -
production levels, investment. prices.
and financial conditions in order to bas=
the impacts on mere accurate
projections. Where possible. EPA
collected financial information far
individual metals (for example. primary
alumirmam and primary copper). In som
cases, lack of data forced consolidation
of the financial characteristics of severa}
metal subcategories (for example. lead
with zinc and zirconium/hafnium with
titanium).

Historical data from 1978 to 1983 wers
then used to estimate projected me:zi
prices. In estimating rates of return.
investment levels. production. and
operating income. EPA used data from
the three-vear span of 1979 to 1981. on
the assumnptian that this period provided
the best indication of the perfcrmance of
these plants under expected future
conditions, and that 1982 and 1983 data
reilected an atypically severe period of
economic recession.

The plant closure methodology
focuses only on specific plants having
annualized compliance costs greater
than one percent of sales. Previous
Agency studies in support of effluent
guidelines regulations under the Clean
Water Act have shown few impacts
with compliance costs below this level.
but show occasional impacts when costs
are more than one percent of sales. For
plants with costs above this level. EPA
then emploved two plant closure tests: 2
net present value test and a liquidity
test. The net present value test focuses
on long-term profitability, with the
viability of the plant being judged by a
comparison of the net present vaiue of
its cash flow to its liquidation vaiue. The
liguidity test addresses short-term
viability and focuses on affordability
during the first few vears of compliance.
The closure analysis also assumes zero
pass-through of compliance costs: that
is. to avoid overlooking potential ‘
closures. plants are assumed to absord
all of the compliance costs as a direct
increase in production costs (decrease in
profit).

some
at

C. Costs of Campliance for Ten Major
Sectors

EPA identified 67 manuiacturing
facilities (out of 110) in the ten sectors
that will likely incur increased costs (0
comply with this regulation. Based on :t
industry survey. EPA concluded that
certain facilities were not-generating
hazardous wastes. while others were
either utilizing immediate recycling or
were probably already in compliance
with current RCRA management
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lower than average baseline rates of
return.

Plant Closures and Employment Losses

Based on its analysis. EPA concluded
that one plant in the ferroalloy
subcategory may close as a resuit of this

reinterpretation (Table g). If'realized.
this closure would involve a loss of
about 80 jobs at the closed facility. The
patential production loss associated
with closure represents approximately

three percent of the total ferroalloy
capacity.

TABLE 8.—SumMARY OF PLANT CLOSURE ANALYSIS
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£. Screening Study Conclusions for 21
Other Metal Sectors

In addition to the ten sectors surveyed
in detail for this rulemaking, EPA also
conducted a more genersl screening
study of the 21 remaining primary metal
Processing sectors: These 21 sectars
inciude about 400 facilities that together
produce just under 200.000 metric tons of
metal per year. Of these 400 facilities.
309 (over three-fourths) are primary
refiners of gold and/or silver. Few of
these 400 facilities produce more than
5.00.tons of metal production per year.,
andhthe majority produce under 100 tons
each.

The Agency's methodology for
evaluating these sectors inciuded a
literature review, evaluation of EPA fle
data from previous EPA nonferrous
industry surveys. and a general
comparative cost analysis for average
facilities in each sector based on current
product cost. Where necessary,
conservative waste generation
parameters derived from our ten-sector
survey analysis wers employed to
estimate a maximum RCRA impact for
specific sectors. These extreme case
assumptions included a proxy waste
generation rate of one ton of hazardous
waste per ton of metal production and”
&n incremental waste management
(compliance) cost of $200 per ton of
- hazardous waste,

Results of thig screening analysis
suggest that, at most. five out of the 21.
sectors could potentially incur
moderate<to-significant impacts from
this regulation. These five sectors—
tungsten. vanadium, rare-earth metala,
columbium. and m uld incur
incremental RCRA compliance costs in

!
|
:
|
;
!

T

§ Bloco8ouooo

é
]

the range of one M six percent of total
production costs under the extreme
costing assumptions used for this
analysis. Even at these maximum cost
levels, EPA's plant ciosure analysis
projects that plant closures would be
highly unlikely for tungston. rare-earth
metals or mercury. For columbium and
vanadium. it is not possible to rule out
Possible closures on the basis of the
Agency’s screening analysis: however,
no closures can be Projected from this
analysis. )

More definitive impact conclusions for
any of these five sectors would require
more detailed survey data for individual
facilities on waste generation, waste
characteristics {especially EP toxicity),
and waste management practices
{(including current or potentiai recycling
and by-product recovery opportunities).

EPA would appreciate further
comment regarding the technical
operation and possible RCRA impacts
for facilities in any of the 31 sectors
identified in the primary nonferrous
metals industry. In particular, current
data on total waste generation, phyvsical
and chemical properties of significant
wastestreams, current management
practices, and recycling or other by-
product use of process residuals is
Tequested-for facilities producing
primary tungsten. vanadium, rare-earth
metals, columbium, and mercury.

V. Public Participation :
Requests to participate in the public '
hearings should be directed on or before
November 7, 1985 to M. Geraldine
Wyer. Public Participation Officer.
Office of Solid Waste. [ LUS.
Environmental Protection Agency, 401 M

Strest. SW. Washington. DC 20160, The
hearing will begin at 9:00 a.m. with
registration beginning at 8:30 a.m. The
hearings will end at 4:3g p.m. unless
conciuded earlier Qral and written
statements may be submitted at the
public hearings. Persons who wish to
make oral presentations must resirict
these to 20 minutes, and are requested
to provide written copies of their
complete comments for inclusion in the
official record.

V1. Reguiatory F lexdbility Anaiysis

" The Reguiatory Flexibility Ac: (RFA)
of 1980 (Pub. L. 96-354), whick amends
the Administrative Procedures Ac,
requires Federal regulatory agencies tg
consider “small entities™ throughout the
regulatory process. The RFA requires an
initial screening analysis to be
performed to determine whether a
substantial number of small entities wiii
be significantly affectad by a regulation.
If so. regulatory alternatives that
eliminate or mitigate the impacts must
be considered.

This section presents the resuits of the
Agency’s small business screening
analysis. based on a review of industry
plant ownership pattemns and estimated
compliance costs. Based on this
analysis, EPA has determined that there
will not be a significant impact on &
substantial number of small businesses.

In the nonferrous metais smelting and
refining industry, the Small Business
Administration {(SBA) defines small
entities based on empioyment levels.
For most primary metal sectors. the
employment criterion is fewer than 750
however. a higher threshold of 1,000 is
used for some sectors. Based on the
appropriate definition. for each sector.
the Agency screened all 110 faciiities in
the ten sectors that were studied in
detail and determined that, among these,
only the ferroalloy sector contained
facilities owned by small business
enterprises. However. none of the
ferroailoy facilities owned by small ‘
businesses were among those projected
to incur costs due to this
reinterpretation.

The remaining 400 nonferrous
facilities not covered.in our deiailed'
impact analysis were also subjecteq to
this detailed smali business ownership
screening. It appears that there are smail
business facilities in the primary silver
and gold refining sectors: however, this
sector is not expected to incur
significant cost effects. Facilities in all
of the remaining sectors all appear to be
owned by large businesses or-
conglomerates and therefore would not

be subject to the Regulatory Flexibility
Act.
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4. In Appendix VII—Basis for Listing
lazardous Waste. add the following in
the appropriate alphabetical and
numerical sequence:

Appendix VII-Basis for Listing
Hazardous Waste

Hazsroous .
EFA nazaroous wasia mumoer CONSLIUEnS 1Or whalht
s
X064 ... .. Leed. Caorrwm
KCES . Lema. Cagrrwm
K068 . Laac, Caomem
X088 . Cvarvoe (Comuiexesi
ROSD .. Gvamum
K0S e Ovomesm Lsag

{FR Doc. 8523622 Fiied 10-1-35: 8:45 am!
BILLING CODE §580-50—u
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PRIMARY SMELTING AND REFINI

NG BACXCROUND DOCUMENT o

;:OCiO Eaissioa concrol dusc/sludge froz ferromanganese (Tedna)
production ia electric furnaces {1)
F(C’%] Eaisslon control dusc/sludge fronm ferrochromiuz (Talr)
produccion fa electric furnacas (1)
Zoisslon control dusc/sludge frem ferrochromium~
\<C%%2’5L11coa (FeCrSL) praoducczion fa electrcic furnaces (I)
. Suzcmarr of 33sis for Listing
The emission control dusts/sludges af
2rromanganese, farvrochreonmiux and fercochrocium~silicon arcs
2alerated vhen particulatas 2a2rafned im cthe Teactlion gzseas
iven off by elactric furaacas curing the scelziag procass
Te Temoved v ailr polluzfoz control aguismenc. ory collaczion
2thods generata dust; wat csllaccicn machods resulr ia
ludge. The Adzinlstrator hzs datev=inad zhat zhese duscs/
ludges are solid wvastes which =zay 2%sa i present ov
zzard to humazx health and zhe 2nvicosacant when iaproperly
Taasported, tveatad, scorad, disposed of or orherwisa

anaged and therefors should bYe s
ent requiregents under Subcizle C

s based on the following con

ol

ject o appropriate nacage-—

09

o RCRA. This conclusion

tions:

1) The 2aission contzol duscs/sludges from ferromanganese
and fervochromiuz production contala sigaificanc
comcentrations of the toxic heavy metals chromiem
and lead, and emission coaczol duscs/sludges from
productlon of ferrochromiuz silicon contain
sigaificant concentrations of chromium.

*The Agency has recancly obrained ifnformationm iadicatinag
that vastes generated by the farccalloys industry are likely
ta cottain substantial concentractions of seclycyelic organic
several carcinogenic compounds (3). Fer this reason, IPA
will expand che Listiag for che fevroallcys fLadustTy 12
furcher studies show that such wastas pose a hazard to
humaa healih and the 2avironmenc.
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Stgnificaat coaceatrations of chroaiuz and
have been shown to leach frao= various ?

= sam s

ferromangsaese and ferrochro=ium wastas subdjected
to extraction procedures, while significaac
concentratioas of chromium have been showa to leach
froa sacples of ferrochromiuz/silicon wasca sudjecta
to the same extTaction procedures.

33 4 larze guanticy (a combined zotal of approxizataly
120,000 toas) of cthese wastas Ls generatad aanually.
There %5 =hus a cTisk of laczgs scale contacminzcion
of the anvironzent L(f the wascas aves ziszanagsd.
Lead and chromiuz persisc victually Zadefinizely 1=
the envirconment, posing tihe zher threat oI Long-
term contacination.

<) The vascas zypizcally are disposed of by dumsing ia
the open, La laandfills or iz unlined lagooas.
Thus, zhe possiSilicy axiscs Ior the aigratioa ia
harmful comcenzTzzions of L=2zd aad chromiuz o
groundwactar or suriace vatart.

L. Sources of =he wasta zand Tvpiczl Disposal Practoces
AL Iadustry Profila and Macufaczuricsg Trocess he

farvro

rn

metals (1)

ferrochromium~-silicon or ZI=av

Those producers are Listed ia Table

or use ia the zanufacture of iron

alloys fLadustcry produces a vavriacy of ferrcalloys

2

. Ia May, 1980, =2ight companies sroduced ferrochroniua,

r
[v]
€]
w
]
o9
w
o
n
7
m

ia electric furnaces.

noted chat compaaies may Srequantly change their product

lines and

put furaaces 1L or out of service accordlag to

2]

product demand or operatiag requirescents.

erromanganese

m

licon and

her=al saelting 1in ealeccric

subzerged-arc furnaces (some ferrocaangsnese Is also producsd

- . - lgd
furnaceas). The raw macerials used most ofzef incliude
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2ineral ores aand coacentratss of manganese,

sflicon, steel turzings aad raducing agents such as coke,
cnal and wood chips (2). Fead matevials are chazzed to the
Zurnace on either a conctiauous or fLaterziztent Zasis. Tha
=olten alloy collacts az the Rottom of the furnace aand is
c2moved to a coolizg aresa.

3. Waste Gensrzaclon

The process of reducing =metallic oras 2z a =evallic
state generates large guantitiss of cardon zocnoxide aloangz
<izh other zases ITroa zoiscturs ian tha charge zactarials,
raducing 3gent volaztiles zaczer, tharmal dac
2 the Taw orea aad ILnrterzedlizce produczs of
The zases carcty Zuzes f{reom the high tazpera
ZIurnace and entraia Zine pa 2f the ¢
Zarcticulzte =atter, which zoatains lead zad chrosmium oviginally
srasent {n the charge =zatarials, Ls rezoved Z:com the gasas
>y baghouse colleczion syscems, a2isctzosctat aracipitazors,
3T scrubbers. Wastas ars collected Zrom baghouses and
preclpitators as dusts and from sccubbers as sludges {(2).
Thése emission control dusts/sludges ars the wasta streams of

concern. The Ferroalloys aAssociacion estimates that approximate

j-s
[

120,000 tons ¢f these wastes are generatad aanually (2).

c. Current

o

isposal 2ractices

Dusts typically are dumped directly om land or disposed

(¢}
(2
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in landfills (2 the producction of di

farvent
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1L Finakzation of §§ 251.31 and 28032
Hazardous Waste Lists

On [uly 18, 1880, EPA amended
Subpart I} of Part 261 by adding eighteen
wastes to EPA’s hazardous waste-list
{§§ 29171 andt 281.32, 45 FR 47833~
47834). These lists wer= published in
interim Snal farm to allow the public an
oppartunity to comment on additional
data the Agency had collected on these
wastes sinca the close of the initial
public comment period on the proposed
Subtitle C raguiations (43 FR 58857
58959, Decamber 18, 1978},

At the same time, the Agency also
proposed for comment seven additional
hazardous waste Hatings (45 FR 47835~
47838, July 18, 1580}, All of these wastes
wers ide;:g‘ﬁveedl by the Agency in the
course of developing the necessary
technical data to support the July 18
1580, interim final hazardaua waste list.

The Agency received a number of
comments on both the interim final and
proposed hazardous wasta listings. We
have evaluated thesa comments

carefully and responded in detnil in the
respective listing backgraund
documests. We are setting forth in this
preamble cur disposition of the listings
published in interire final and proposed
form on July 18. 1990, summarizing the
hasis for cur actions as to each of these
listings. We siso are responding to
comments criticizing the Agency's
decision to defer temporarily the listing
of wastes from the woven fabric dyeing
ang Snishing ind )

A. Wastes for Which No Comments
Were Recerfved and No Changes Were
Made to the Hezardous Waste Listings
or to the Respeciive Background
Documents

No comments were received an four
of the hazardaus waste listings
published on July 16..1980. In addition.
the Agency is not making any
substantive changes to either the
hazardous waste Bstings or tg the
respective backgreund docnments as a
result of its evaluation of these listings.

A Y

Inciuded in this categary are certain
wastes from the production of
veterinary pharmaceuticals (EPA
Hazardous:Waste:Nos: K084, K101 and
K102)..and wastes.from ink formulation
(EPA Hazardous Waste No. K088). We
therefore are promulgating all of these
listings as Gnal’regulations.

B. Waste for Which.No Comments Were
Recsived and No Changes Were Made
to the Hazardous Waste Lislng or
Respective Background Document. But
Final Implementation Hos Been
Temparertly Suspended

The Agency also received no
comment on the hazardous waste listing
of “spent potliners from primary
alugminum production” (EPA Hazardous
Waste No. K088). The Agency has no
doubt that this waste should be listed as
a hazardous waste, since it cantains
high concentrations of cyanide and has
been involved in damage incidents. The
lack of comment on the listing reflacts
further consensus that these wastes are
indeed hazardous. However, the waste
is excluded temporarily from control
under Subtitle C under § 251.4(b} of the
regulations. This provisian implements
Section 7 of the recently enacted Salid
Waste Disposal Act Amendments of
1980 (Pub. L. 94482, October 21, 1880),
and states that solid wastes from the
extraction. beneficiation and progessing
of ores.and minerals (inchuding coal] are
excluded from regulation under Subttle

. C of RCRA. For the thma being, the

Agency interprets the language of this
exclusion to include solid wastes
generated during the smelting and
refining of ores.and minerais. and so
would exclude the waste streams from
primary sluminum production. {See 45
FR Te818-78620 (November 19, 1980}).
After reviewing the applicable
legislative history and receiving public
comment, the Agency may amend this
exclusion to bring this waste (and others
already promulgated) back under
Subtitie C control

C. Wastes for Which Comments Were
Received But No Changes Were Mace
o the Hazardous Waste Listings

The Agency reczived commments
disputing the-hazardgusness of. ar
challenging aspects of the Agency’s
rationale for listing. certzin wastes ffom
the production of chlorine (EPA
Hazardous:Waste No. K073}, anilicef
nitrobenzene (EPA Hazardous Waste
Nos: K083..K103 and K104). and coking
gperations (EPA Hazardous Waste No.
X087). In evalusting these comments. the
Agency didnot agree with the
substantive criticisms, and did nat
modify the liating descriptions ar the
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aumber of wastes from both gray and
ductile iron foundries, namely lead
bearing wastewates treatment sludges
from gray iron foundries, and emission
coatrol dust from gray and ductile iron
foundry cupola furnaces (see discussion
in 45 FR 47835, july 16, 1980). These
wastes were proposed for listing since
they were shaown in certain cases to
contain or release significant
concentrations of the toxic metais lead
or cadmium. However, as a result of
industry commeat, the Agency—
undertook further study of these wastes,
beginning last summer, to determine
their hazardousness. The report af this
study is expected to be available for
public comment in the near future. After
evaluating this data and the public
comments receivad. the Agency wiil
consider the hazards posed by various
wastes from foundry operations. We
are. accordingly, deferring final action
on these wastes. (All of these wastes are
hazardous, of course. if they exhibit any
of the characteristics of hazardous
wasts, and generators of these wastes
are obligated to make this
determination.)

(3) Wastes From the Use and
Manufacture of Paints (EPA Hazardous
Waste Nos. FO17, F018, K078, K079,
K081, and K082).

Many comments were received from
various trade organizations and
interested individuals. who objected to
the listing of these paint wastes.

In general, most commenters criticized
the waste listings as overly broad.
resulting in reguiation of both hazardous
and non-hazardous paint wastes. In re-
evaluating the data, the Agency agrees
that further study of these wastes is
needed before a final listing can be
promulgated. We anticipate that our re-
examination of paint wastes wiil be
completed by the Spring of 1981. The
Agency therefore has decided to
suspend temporarily the interim final
listings of these paint wastes. Paint
wastes which exhibit any of the
hazardous waste characteristics remain
subject to Subtitle C controls.

G. Response to Comments Criticising
the Agency’s Decision to Defer
Temporartly Listings of Waste Streams

frem the Woven Fabric Dyeing end
Finishing Industry __ o

The Agency indicated'in the preamble-
ta the July 18, interim final regulations
that.it was deferring.temporarily listing
of wastewater treatment-siudges from
the woven fabric dyeing and Anishing
incustry {45 FR at 47832--:7833).

One commenter objected to-this
decision. arguing that the Agency had
improperty reiied on EP protocol test
data to evaluate the migratory potential
of organic contaminants ia these wastes.
The commenter further stated that there
is no documentation for the Agency's
determination that chromium (which
had been cited as a waste constituent of
concern) is used in the manuiacturing -
process in insignificant amounts. The
commenter also felt that data submitted
by industry sufficdently suzports listing
of these wastas as hazardous.

The Agency agrees with the
commenter that the EP test may not be
an appropriate measure of the potential
for migration of all organic
contaminants. Therefore, in evaluating
the potential mobility of organic
contaminants in textile waste. the
Agency did not nor will it rely on the EP
test to determine the potential mobility
of possible organic waste constituents.
In evaluating all the data currently in its
possession. the Agency believes that it
does not have sufficient data to assess
the potential hazard to buman health
and the environment that would be
presented by these wastes if improperly
managed. The Agency, however, is stll
very concerned with the potential
hazards that may be presented by these
wastes, and therefore still intends to
study further ths wastes generated by
the textils industry, paying particular
attention to the many toxic organic
constituents used in the production
process such as dyes and pigments
derived from benzidine, o-dianisidine. o-
tolidine, and 3.3'-dichlorobenzidine. as
well as acryionitrile. trichlorobenzene,
bis-{2-ethyl hexylphthalate}, lame
retardants and other additives.

With respect to the commenter's
concern as to the lack of documentation
on the use of chromium compounds in
the textiles industry, the Agency not

§281.31 Hazardous wasts {rom nonspecific sources.

orly was provided this information by
industry, but possessed corroborating
data in it Gwn files. However. the
Agency.wiil reevaluate this information
when furtherstudying these wasies.

0oL F'malizatipn of Appendix VII to Par
261

Appendix VI to Part 261 sets {erix ihe
hazardous.constituents for which each
of the wastes in $3§ 251.21 and 261.32 ir2
listad. This appendix has been amended
to reilect changes made in the
underlying listings. and is being
finalized in this revised form.

IV. Economic, Environmental and
Recuiatory Impacts

In accordance with Executive Crder
11821, as amended by Executive Orzer
11949 and Executive Order 12044, EPA
wasg prepared an Economic Impact
Analysis of the hazarcous waste
programa promulgated on May 18. 1880.
The net effect of today's actica reduces
the averall cost, economic impact. and
reporting and recording impact of EPA's
hazardous waste management
regulations. since the overail scape of
Subtitle C jursidiction is being reduced.
Since this action will decrease the
regulatory impact of the Subtitle C
regulatory program. we have oat
prepared a new Economic Impact
Analysis or Regulatory Analysis. The
Agency has also voluntarily prepared an
Environmental Impact Statement on the
p under the National
Environmental Policy Act. 42 U.S.C. 4321
et seq.

(Sec. 3001 of the Resourca Conservation and
Recovery Act)
Dated: January 13, 1581.
Dougias M. Costis,
Administrator.

For the reasons and as set out in the
preamble, 40 CFR Part 281 is amended
as follows:

1. The authority citation for Part 261
reads as follows:

Authority: Secs. 1006, 2002{a}, 5001, and
2002 of the Solid Waste Disposal Act. as
amended by the Resource Conservation and

Recovery Act of 1978. as amenced (42 U.S.C
§905. 5912, 6921 and 8322).

2. Revise § 261.31 to read as follows:
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ATTACHMENT

Table 1 - Producers of FeMn, FeCr or FeCrSi in

The United States May, 1980 (5)

Producer

CHROMASCO
Woodstock, TN.

INTERLAKE
Beverly, OH.

MACALLOY
Charleston, SC

OHIO FERROALLOYS
Philo, OH.

SAMANCOR
Rockwood, TN

SATRALLOY
Steubenville, OH.

SKW ALLOYS (CCMA)
Calvert City, KY.
Niagara Falls, NY.

UNION CARBIDE
Marietta, OH.
Portland, OR.

Products

FeCr

FeCrSi, FeCr

FeCr

FeMn

FeMn

FeCr, FeCrSi

FeMn
FeCrSi

FeMn, FrCr
FeMn



CTATTACHMENT 3

ferrcalloys are generally mixed and disposed of together.
(Comments of the Ferroalloys Association, January 6, 1979.)
Sludges usually are sent to unlined lagoons for settling; the
sediments are dredged periodically and dumped on land (3).
Waste piles 1in disposal areas can approach 250 feet in

places, and the depth of disposal lagoons may approach 25
feet (2).

IIT. Hazardous Properties of the Waste

Ferroalloy production emission control dusts and sludges
consist primarily of sub-micron particles composed of oxides
of various elements, including lead and chromium (3). The
Agency has data from two sources which indicate that
substantial amounts of lead and chromium are contained in
ferromanganese and ferrochromium dusts/sludges, while dusts
and sludges from ferrochromium-silicon production contain
substantial concentrations of chromium. The data are

presented in Tables 2 and 3.

Table 2. Concentrations of Lead and Chromium in Ferroalloys

Dusts/Sludges (3).

Product Sample Source Cr (ppm) Pb (ppm)

Ferromanganese Baghouse (dust 32 6000
Scrubber (sludge) 18 5000

Ferrochromium Electrostatic 3,390 300

precipitator (dust)

Ferrochromium-silicon Baghouse (dust 41 -=



Table 3. Concentrations of Lead and Chromium in Particulate

Matter Generated During Production of Ferroalloys®™ ¥

Product Sample Source Cr (ppm) Pb (ppm)
Ferromanganese Scrubber stack outlet <80 1,130
Ferrochromium Furnace 140,000 -—
Electrostatic
precipitator (dust) 40,000 1,000
Ferrochromium- Furnace 14,000 <10
silicon Baghouse inlet 4,400 -—

Most of the samples are of particulate matter collected
from the furnace emissions prior to cleaning in an air pollu-
tion control device. These samples should be similar to the
dust or sludge generated by these types of furnaces since
emission control equipment removes 95-99% of these contaminants
prior to air emission. (Comments of Ferroalloys Association,
June 7, 1977, App. B.) The sample of particulate matter from
the FeMn scrubber stack outlet should indicate which pollutant
species are present in the sludge or dust, although relative
quantities may be different from those in the solid waste.

Simulated leaching data also indicate that lead and
chromium are capable of leaching from these wastes in
concentrations sufficient to create a potential for
substantial hazard. Table 6 below shows distilled water and
acetic acid extraction data supplied by the Ferroalloys
Association for selected emission control dusts. In most
cases, contaminant levels in leachate are one to two orders

of magnitude in excess of drinking water standards.

The Agency also has extraction data showing high
concentrations of the constituents of concern in a distilled

water extract of the waste:
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ATTACHMENT

REVISED SITE SCREENING WORK PLAN

SKW Metals & Alloys, Inc.
Witmer Road Site

1.0 INTRODUCTION

Prior to the start of the proposed IRM work plan. SKW Merals & Alloys mrends to
complete site screening work to determine if ferrochromium dust was depostted on the

SKW property. The site screening work will be limited to areas ourside the closed landfill
cells. The purpose of the mvestigation is to

establish worker safety requirements and to
determine if ferrochromium dust

removal and/or containment will be a necessary
component of the IRM work plan. This condition is mportant 10 determime before the

start of the IRM work plan because of the added worker saferv issues and waste handling
requirements.

2.0 DEFINITION OF FERROCHROMIUM DUST

A key component of the site screening work is the definition of ferrocioromium dust.
Physically, it is a dark gray 10 black dust with ¢ lay size particies. The dust mayv oCcur as a
loose material or as a relatively compacted lavered deposit. Chemmcally, the

ferrochromium dust is 35 o 93 percem silica and comtains total chromium at

approximately 700 to 1500 mg/kg (Attachment 2).

12
o

SCREENING OF INDUSTRIAL FILL

Based on the above definition, surface and subsurface marerial on the SKW property will
be probed via a series of 25 randomly chosen test pits. Fill material occurs irregulariy
over parts of the SKW sie. It is typically found from 0 to § feer below ground surface.
While the test pits are being advanced, suspect fill marerial (dark grey to black dust.
either compacted mmto layers or loose) will be described, sampled, and amalyzed to
determine the total chromium concentration. If necessary particle size determinations will






Attachment 4

Summary Table of Determination Criteria



Ferrochromium & Ferrochromium Silicon
Baghouse Dust Determination Criteria

Criteria 1. Documented Total Chromium Concentration (mglkg)

Entity Total Cr Average Cr Comments Determination

EPA’ 41 to 4,400 2,220 EPA found 41 ppm result erroneous

EPA? - - no data FeCr & FeCrSi dust
SAIC 1,560 - iab documentation provided conatins total chromium
Macalloy 4,450 - lab documentation provided at 1,560 to 4,450 mg/kg.
Norchem - - no data

Lafarge - - no data

Criteria 2. Documented Grain Size (micron)

Entity Grain Size Average Size Comments Determination

EPA’ - <1.0 statemnent / no lab documentation

EPA? <6.0 - statement / no lab documentation

CCMA <5.0 0.391t0 0.55 lab documentation provided FeCr & FeCrSi dust is <6.0 microns
SFA - - no data and average is 0.1 to 0.55 microns.
Norchem - 0.1t0 0.3 statement / no lab documentation '

Lafarge - 0.1 statement / no lab documentation

Criteria 3. Documented Crystallinity

Entity Crystalline Amorphous Comments Determination

EPA’ - - no data

EPA? - - no data

CCMA no yes lab documentation provided FeCr & FeCrSi dust is composed
SFA no yes statement / no lab documentation of amorphous material.
Norchem no yes statement / no lab documentation

Larfarge no yes statement / no lab documentation

Notes: EPA’ - 1980 K090 and K091 Listing Background Document
EPAZ?- 1995 Compilation of Air Pollution Emission Factors

CCMA - Calvert City Metals and Alloys, Inc. (formally known as SKW Metals & Alloys, Inc.)

SAIC - Science Application International Corporation (Engineers/Consultant)

SFA - Silica Fume Association (Trade Organization)

Macalioy - Macalloy, Corporation (Ferroalloy Producer)
Norchem, Inc. (Silica Fume User)
Lafarge, Corporation (Silica Fume User)

Attachment 4

LAN Associates, Inc.
September 27, 1999
Job No. 2.3269.22

K390091 Determination
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Particle Size Study by Dr. Misiolek



Dr. Wojciech z. Misiolek
Materials Engineering Consultant
17 Glen Drive
Troy, New York 12180

PHONE (518) 276-6099, (518) 276-5634, FAX (518) 276-8554

November 14, 1992 XECEIVEL

Guy D. Vvan Doren, P.E.

Vice President

Lan Associates Inc.
Environmental and Facilities F
20 Cordova Street

St. Augustine, FL 32084-3619

NOV 1 51999

ngineering

Dear Mr. wvan Doren,

Enclosed is the Progress Report T
of the Fume Dust together with
sorting ocut some technical
these measurements for vyou.

on The Particle Size Distributien
the invoice for this project. After
difficulties we wers able to perform

In my personal opinion we need an additicnal scanning electron
microscopy (SEM) analysis to be able to completaly understand the
fume dust morphelogy. I will contact you in a couple of days
discuss these eventual measurements with you.

If you have any questions relatse
analysis do not hesitate to call
change of my home address and ph

d to the performed tests and Their
;e at (518) 276-6099. Please nots
one number as indicated above.

Sincerely,

;ZZ«;,:[4

Wojciech z. Misiolek, Sc.D.
Materials Engineering Consultant

W2M/consult/lan.2



INVOICE I

TO: LAN Associates Inc.

Environmental and Facilities
20 Cordova Street

St. Augustine, FL 32084-3619

Engineering

Attn: Guy D. Van Doren, Vice President

FROM: Dr. W. Z. Misiolek XQé;)Qféﬁi

Materials Engineering Consultant
17 Glen Drive

Troy, NY 12180

DATE: November 14, 1992
EQUIPMENT
FEE

Microtrac 12 x 3815 $180.00
ILABOR
Nick Sopchak 8 x $20 $180.00
Wojciech Misiolek 4 x $100 $400.00
TOTAL $760.00



Dr. Wojciech Z. Misiolek
Materials Engineering Consultant
17 Glen Drive
Troy, New York 12180

PHONE: 518/276-6099, 518/283-3806, FAX: 518/276-8554

PROGRES s REPORT I

THE PARTICLE SIZE DISTRIBUTION

OF THE FUME DUST

Prepared for

LAN Associates Inc.
Envirconmental and Facilities Engineering
20 Cordova Street
St. Augustine, FL 32084-3619

November 1992



Dr. Wojciech 7. Misiolek
Materials Engineering Consultant
17 Glen Drive
Troy, New York 12180

PHONE: 518/276=-6099, 518/283-380s, FAX: 518/276-8554

PARTICLE SIZE DISTRIBUTION OF THE FUME DUST

Introduction

The particle size distribution is one of the
whole characterization package for
Project was to measure and

distribution in twelve provided
objective is to understand format
eventual consolidation for the fu

measurements of the
the fume dust. The goal of this
analyze particle size ang its

fume dust samples. The overall
ion of the dust particles and it
rther processing.

Methodoloagv

The laser scattering method was implemented fo
and the state-of-the art particle
was used. The laser scatteri
its high precision and high

diffraction data are used for

its distribution based on an a
shape. It is the source of
assumption of particle spheric
methods except scanning electr

r these measurements
size analyzer, the Microtrak FRA,
Ng method is the most common due to
Speed. However, the measured laser
the calculation of particle size and
ssumption of the particles spherical
the eventual error, but <the same

al shape is made in all alternative
°on microscopy.

First measurements obtained for the analyzed fume dust were quite
inconsistent. Leeds & Northrup, equipment manufacturer, was
consulted and they informed wus that Si0, based powders are
exXtremely difficult to disperse. Sodium metaphosphate was alsc

Suggested as a surfactant for these powders. It was decided to use
recommended surfactant and to

repeat all of the previously
performed measurements.

Each sample was prepared in the
and then tested. To minim
surfactant was used ,

ultrasound vibration fo

form of suspended powder in water

ize an agglomeration, sodium metaphosphate
and all the samples

each powder.



Presented in the form of table
followed by the histogram plot; frequency v. particle size (based

on a logarithmic scale) . Ap the end the average values for the

TABLE I
Particle Size Summary Table
Sample "50%" Particle Average Particle The same Sample
No. Size (um) Size (um) Measurements |
1 0.38 0.39 Inconsistent
2 0.50 0.52 Consistent
3 0.39 0.38 Inconsistent
4 0.40 0.40 Consistent
5 0.47 0.47 Consistent
6 0.48 0.50 Consistent
7 0.51 0.53 Consistent
8 0.47 0.48 Inconsistent
9 0.38 0.38 Consistent
10 0.39 0.41 Consistent
11 0.47 0.50 Consistent
13 0.52 0.55 Consistent
Discussion

er with the exception of samples number 1,
nNumber 3, and number 8, where one out of three test provided

different results. The fact that particle size for 50% frequency is
SO close to average value is an indication of typical powder size
distribution. However, more detailed analysis, especially using
histogram pPlot, pointed out the additional peaks for larger

particle diameter. These secondary peaks appears to be
agglomerates or aggregates. ,



Agglomerate is defined as a collection of fine particles bonded
together by secondary bonds, and appears as large particle. This

kind of particle cluster can be usually relatively easy broken into
individual particles during processing. The second type of large
diameter particle cluster, which is build from the fine particles
bonded together by the primary bonds is called aggregate. It is
almost impossible to separate each individual particle from the
aggregate during processing. This causes additional technological

difficulties in terms of lower density, declined powder flow, and
difficulties with powder compaction.

All tested powders have their average particle size in the 0.38 to
0.55 um size range. There are relatively small differences,
especially taking into account fact that all the powders exhibited
the multi-modal size distribution. The major difficulty with this
data is a fact that both 50% and average size values do not
Tepresent tested powders well. The majority of the powders is

smaller that 50% size in each batch. It is necessary to perform an

additional investigation in order to evaluate true particle size
distribution.

It would be very beneficial for this project to exam and evaluate
the nature of the particle collections, and the character of the
Present inter-particle bonds. The best method for this kind of
analysis seems to be scanning electron microscopy (SEM). This
technigque provides sufficient information about particle size and
shape, its surface texture, and kind of inter-particle bonding.

Summarv and Recommendation

As indicated above all tested fume dust samples exhibited multi-
modal distribution with average particle size between 0.38 and 0.55

“m. Due to this multi-modal character <the whole particle size

distribution is shifted toward the high end. To evaluate the
particle size distribution of the fume dust in an explicit way, the
pPrecise characterization of large particles responsible for the
secondary peeks is necessary. It is recommended to perform

additional powder characterization analysis for particle size and
shape using SEM technique.
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p-‘ Ferroealloy Production

7r24.] General

Ferroalloy is an alloy of ron with some elemem other than carbon. Ferroalloy is usaed oo

?mll mrroduce Or "carTy” thar element Into molten mezal, usually duting stes! manufacmrre. In

. the term ferroalloy is used t inciude any alloys thar inroduce reactive elemenrs or alloy
Sy, such as nickel and cobali-based aluminum systems. Siiicon mew! is consumed in the
siwminum indusTy as an alloying agent and in the chemical industry as z taw marerial in silicon-based
-ceerical mamurfacmring.

The ferroalloy industry is associared with the iron and steel Industries, its largest customers.
Ferroalloys impart disdnctve qualides 1o steel and czst iron znd serve mportant funcrions during iron

d steel producdon cycies. The principal r-“oallovs are those of chromium, manganese, and

siicon.  Chiromium provides cOrrosion resiszance to swiniess stzels. Mznganese is essennial o

sxamrerac the harmtul effecss of sulfur in the produaion of virmually all stesis and cast iror. Silicon
s used primarily for deoxidation in steel and zs an alloving agemr in cast iron. Boron. cobal:t
columbium, copper. moivbdanum. nickal. phosphorus.,

Uiznium. wmngsten. vanadium. zirconfum. and
e rare eArhs impart Speciiic characterisucs and are usually added as ferrozlloys.
United Stares ferrozalloy producdor in 1989 as zpproximately 394,000 megagrams (Mg)

(983 XX twns), substandally less than shipments in 1973 of zpproximately 1.603.000 megagrams
1.770.000 toms). In 1989, ferroalloys wers produced in the U, S. by 28 companies. atthougt I of
mose produced oniy f2rrOPNOSPROTOLS as 2 dyproduc: of siementzi phosphorous producion.

:2.+.2 Process Descripdon

A typical ferroalloy plamr is illustrared in ¥
Submeryed eze%. = arc furnaces. exother
=n be used 10 produce ferroallovs.
Table 12 41,

Figurs 12.51. A variery of furmace types. nciuding
1 {:nm'ﬂlourmmc reaction furnaces, and aw—:mv"* cell

d »_~.~~S
Furnace descriptions and their Terroalloy products are given i

.1 Submerged =Zlecmic Arc Process -

In most cases, the submerged elecric ars furnace
may produce an inrermediare product that is subseguently usad in addirional processing methods. The
submerged arc process is a reduction smelung operation. The reacmants consist of metallic orss
(f=rrms oxides. siiicon oxides, manganése oxides, chrome oxides, etc.) and 2 carbon-source reducing
ag=, usually in the form of coke, charcoal, hxcn- and low-volarility coal, or wood chips. Limestone
may also be added as 2 flux marerial. Raw marerials are crushed. sized. and, in some cases. dried.
and then conmveyved to 2 mix house for welghing and blending. Convevors, buckess, skip hoistss, or
SIS Tansport the processed marerial to hoppers above the furnace. The mix is then gravity-ied
through a feed chure either contimuously Or imtermimently. as needed. At high temperarurss m the

Teacton zone, the carbon source reacts with metal oxides to form carbon monoxide and to reduce the
OTes to base metal. A typical reacdon producing ferrosilicon is shown below:

produces the desired product directiy. It

FesO5 + 2510, = 7C — 2FeSi - 7 CO &

Metllurgical Industy 12,41
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Table I2.41. FERROAITOY PROCESSES AND RESPECTIVE PRODUCT GROUPS

Process

L SR
A7 -

Producz

Sphemerged arc furnace? Sivery fron (15-22% Si)
Ferrosilicon (505 Si)
Ferrosiiicon (83-75% 5)) :
Silicon meral
Sm.ommzncanesn‘*u:omun (SNMZ)
High czrbon (HCO) TerTomangzness

Siiconmangzness
HC ferrochrame
% FetTocarome!siiicon
= re8i (0% Si) |
Expthemiz® =
Silizon reducrion l Low carbon (LC) farrochroms. LC ‘
fe:rom“ﬂoanesa medium zarbon MO
TeTOmanganes:
e
Aluminum Raduction Caromium merai. fecronrznive. 3
TerTocolumbium. farovasadium
b Nfixed ziumi umincthemnzissilicothemma: | FeTomoivbdanum, TerTomngsiaz :
? | '
| Secmoivuct ChTCmium meatal. manganess mess
! :
- i
p Vazmem fummacet ~C ferrochrom:
! :
<4 ! Exfnction furnacs® | Ferrotitznium i
! Provess OV wiick metai is smaited in 2 reTasiory-iinad cup-shaped staei shall oV submargad
FImnue elecrodes.
. ¥ Procsss O¥ which molten chargs material is reduced. in =xothermis reaction. © v addider of silicon.
— 3dTTimim or 2 combinarion of tha 2.

¢ Process by which simple jons of @ metl. u sally chromivcm

SITOWIUMm O mangznese in an slecTroivis. are
— , Platad on carhodes Dy direc 10\~-voha_° Surrent.

_? Process DY which czarbon is removed from solié-siate high-carbon ferrochroms within vas
=

3'-.

JTY"'.‘
< S3S maintained ar LSMDEI2mIess near melinng poins of ..uox
- Process inar converts slactricai ene ergy imro hea:r, wirhour = 2iecrodes. to melt mezal chargss inm 2 cuT
& drum-shaped vessal,

Smﬁ‘lﬁng In an eiecric arc furnace is accompiished by conversion of ala=ricai =“°“;} 0 hesz:.
Ing curremt applied 1o the elecrodss zapses Surremr e flow through e chargs berwsaep the
a-VCe Ups. This provides a reaction zons ar &mperzurss up 10 2000°C (3632°F). "‘ne Tp of

S Serods changss polarity continuousiy as the alzernaring current flows berwesn the tips. To
T o2 uniform siectic load, slesrods depth is continuously varied aunromezziz2lly by mechznical
Toraniic means,

Reforrmaned 1/95) Memllurgical Industry 12,43




v

A typical submerged elecwic are fornace desien s depicred In Figure 12.42. The low
Of We submerged elecrric arc fmmace is composed of 2 cylindrieaj sreel shel] Wi 2 far bomom
Rearth. The fmredior of the shell is Imed with 2 or more lzyers of carbon biocks. The fornace o
T2Y be warer-cooled I protecs i from the hezt of the PTOCSSS. 4 water-cooled cover and fimer
~ ollection hood are mountad over the farmace shell. Normaily, 3 =rbon elecrodes S
- Tiznguiar formarion extend wrongh the cover and inmp tha femzcs spel] Opeming. Pres

Saking (Soderbery) elecrodss Tanging from 76 © over 100 o (30 w over

Typically used. Raw maresiais zre somecimes S2Zrged W the furpzee Wrough faed chures from b
D¢ futmace. The surfzce of te fummace Cozrge, Whish copring both moited mareriai zng e
S==rge during cperarion, is typiczily maimmined DS Me @y of the furmace sheil, The lower ends o
e elecrodes are meinmined 2 zbowr 0.9 © 1S _

ed in 3
am. or. ‘—!*A‘
<0 Inches) in diamerse.

elow ths chargs Surlace.
Toresphase elecric crrrenr zros from elecwode o siscmode, Dassing through the chargs mareria]
T2e charge mareriai meirs znd reacss 10rm e desireq Drodus zs the slec—ie SDETEY IS comvemay TRE
- iOto hes:r. Qargs reacs with oxvesn in '
=2 hawws and reducss them o base meis. T
Zcnoxi =

20 1.5 metets 3 1o 5 feer) pe

. . e ehe S ..
Ths carpopaceous mzrerial m othe [Stewsicteis

& memi oxj
42 r22c70ns produce large quzmddes of carhop
s (CO) thar passes upward through the frrmace ==rge. The moiter mersi zng sizg ==
-S=0ved (zpped) tirough  or mors @o hoiss ext

T mereciaic —avy e czzrged contnuousiv or intar:.ina::i}-. Power is appiiac SomTITususiv,
-30ping w@n be intermimes: or contimuous 5258C 0% Srodusion == of the Turzzes

eTet! vy i R, ot
—:QIRE Zrough @me furszee shall

AT == Dy -
S e Gl

Stubmerged sisciz zrc fSimmaces ars of © CSiC TDes. open and soversd. Most ot De
S:::‘:FUM D7 Sp——n"

- e - = rhe 17 %
eSS ST IC &30 TETTEZESS e U —

te’e’s 3z i.:'}s: ‘,_ “—arar

—

2 T Tiemes

L - s tmeaT :Clla’:_““
meter (3.3 7==1; zbove the w©p S shell. Movezdis szneic o STT2ers zre -
SCIemmes uses 1p reduce Tha JD2n area peTw * 200C. zmd ¢ IINDrTove aissicns
—=FTere etfsiency Casben monexide cising LTough M firmace 32args DUTDI o W2 ates Sarwsan =e
ShETge surfzze ang RIS subsTRTallY increages me voluima of gzt ms
$¥iizm ou i

> 2 oI T o
—— i WioXal LT et Lk it an,

: : L S Alelam sha
- el
=—. UST ZEngl

2. Addinomally. e vigorous open

1)

T ey o

10° ~roroce — Semom emarmeia) o
— o 10T Zroess:s STTTInS Toes ceeml DT D
D e T el - - 1m=miiv nesa cn SOTT™OY Aol —— i—mm oo
—2 IIETgs. Fzbriz Sirers zre TOICELY ussC W conooi SIZ.S3I0RS TOm oDen frmacss.
i Dy y—— .
~OVarsC Turmases msy

“2VE 2 warar-oooied stasi iover thar “IS Cl0saiv W0 ne Tiomane
" . . N 1S 10 TRONNS mir teveSteean: H -5 Sn
-=% ODjecmive of soverad S:irmaces s [0 ceducs <8 IMTUTTETon o the Sremacs gasas,
:nat gas. Tais raduces the voiums CT g28 ragud
IEL gEs. rIls g !

~ZDustorn o)y
~~y s —~—— R T - —~ A Sisrem~ A se - -
Jver =3 2218 10T s SOETED GO 2eTT0oC=s 0 o
“~a M

Degs flOOC QDenINes with ~=~=ros s

Ting ilaction 2md mezmmans
2ss wrough. Coversd furaces thar sa—
Smings Wit Znarge marterial ars referred o ag Tmux-s2aied” or “semi-anciosad Ritucte—i
A10ugh thase coversd fummacas significanuy reduze ai- =ZiTzrion. some combustion s =3

¢
- — N v,

S2C2T (e dmmzse cover. JversC Turnaces tat Rav

¢ mec=zmical seais zround the siscodes ang
N x S % - g . - - . s - - .e i —am ———
322ing sompounds zround e ourer sdgss zrs TEIRTR0 W0 25 Tsealad” or “iowmilv ciosed -nese
-dTTaces nzve iimie. if zn

- If =my. 27 nfliTzdon =nd undersover combustion.  Warer leais Tom she cover
T2c2 must 02 munimized a5 This j2ads © sxeessive €3S producton zmd umsizbis furmace
oberztion. Producs prons w nighiy variabie raiesses of orocsss

—OVersd furmaces for safery reasoms. As tha dagree of enciosurs

=pmrs b - concentarion of
SCTubbers zre used to sonTol smissions o

=J0Onoxids zonptent gzs

Ik

gzses zZre wypicadly 2ot made in
IncTesses. lsss gas is Sroduced Tor

T ——
==IDOn monoxids in W2 TIromace €3S mrezses.

v Qe hood svsizm znd the
War = SOvered yrpzreg.

The subbed. aigh zzrhon
maYy D¢ used within e pizor or fizred

The moiten zilov znd siag that sccumulare op e fzThace hearth are removes ot - 10 S-hour
mrervais through the =p noie. Tapping typically lass 19 10 15 minures. Tar holss 2re Opened wiR
Deilet shot rom gun. .'a}' driliing, or by oxygsn l2ancing. The moiten mersi and sizg flow fom the
=D Dole inw 2 carbon-iined Tough. then inm 2 TUBRneT W3t direcs the merzi and siag =
2 izt iron Qr st==! pans iz provida tzpid

§
(]

SZroon-lined
22T

clon ladle. ingot moids. or chills. (Chiils ars low:
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cooling of the molten metal.) After wpping is completed, the furnace is resealed by inserting 3 .=
carbon paste plug imo the w@p hole. T

Chemisoy ad_iusunens may be necessary after furnace smelting t achieve 2 specified w
Ladle wrearment reactions are barch processes and may inciude metal and zllov addidons

During wpping, and/or in the reaction ladle, slag is skimmed from the surface of the mOhu;

metal. It czn be disposed of in landfills. sold as road ballast, or used zs a 2w mararial in 2 m
or reacdorn ladle to produce a chemically reiared ferroalloy product.

er cooling and solidifying, the large fewroalloy castmcs mayv De broken with drop Welgm:s
Or bammers. T] ] T

Ine broken ferroalloy pieces are then crushed. screened (sized), and stored in bins m'

shioment. In some instances, te alloys are stwored in lump Lorm in inveatories Prior 1o sizing for
shipping.

12,222 Zxothermic (Memllothermic) P’o:ess -

1oz exothermic process Is zenermn used

10 produce high-gracds zilovs with low-carbon

Lne intermediare molt=n allov used in the process mav come dirsctiv fTOm 2 submerged

glecTic 2ot Turnace Or fTOM another TyDe Of hezding davice. Silicon or ziuminum combines with
en ‘-:_ the moien zllov. resulung In

1SS

conrent.

2 SDzrp emperzmurs rise and g agltation of e moitan
Low- znd medium-carbon content ferroczromivn (FeCr) and fe:-:omang..nese (FeMg) ar=
oduced pv silicon raduction. Aluminum reduction is used to produce coromium metal.

oy
r{

{u

rTottz—ium . ferrovanadiurm, and ferrocolumbrom. Mix

ferromolybdenum and ferromngsten.
C2roon or silicon. the products are purer

Tusing coromium ore and lime ino 2 Turmace.
NG. 1). A kpown z/mount Of an intermedi

T ma rome——; 3
L2 T2ETT0n 1S

xad dummmsmcs thermal processi

i

u S"".
Or produzing Al mouvn al =

no
=
-
Wi

l‘} o

is more 2xpensive
Low-carpon (LC) ferrochromium is typically produces by
A spacified zmount is then piaced in 2 ladle (ladle
ate grade farvochromesilicon is then added to the ladle.
extremely 2xothermic and liberzres chromium from its ore. Drocmc:’“7 1C
TEITOC""'CZ‘.XLIR znd z caicium siicate SAZ‘.U Tais sizg. which sull contins recoverz ie chromium
xida. is reacted in z second ladle (ladle No. 2) wn.n momn high-czrbon fer

Troducs the in

rrochromesiiicon
ne inrermmediare- ;.Q.E jtey

ferrochromessilicon.  Exothermic procssses are generzily carried ow =
oben vessais and may have emissions similar 10 te submerged arc process 10t short periods while &2
reducdon is occurring.
i2.+.2.5 Elecooivdce Processes -

Ziacolydc processes are used 10 procucs high-purity mangamese and chromium. As of 1989
ters were 2 ferroailoy facilites. using elecToivdc

processes.

Maznganese may be produced by e slacTolvsis of an elecwroivie
znganese-dearing ferroalloy slag. Manganese ores contzin cioss
tnace siag normally contains about 10 percent mangznese.
82 0re 1D oon

—

nvert it 10 mangansse oxide (MnO). (2) lezchin

extracted TrOm mzanganese
10 50 percent mangznese!:
The procsss nas 3 steps: (1) roasung
g the roasted ore with sulfuric acid
-SO_ 10 solubilize manganese. (3) neuwalizarion and figzrion o remove iron and aluminum
vdroxidas, (4) purifving the leach liquor by weamen: with sulfide znd fiimztion © remove z wide
\“"’1" v Of mezis, and () slecmolysis.

Zlecolyuce chromium is geperzily produced from high-csrbon ferrochromium.
volume of hydrogen gas is produced by dissolving the alloy in sulfuric acid. The leachare is treated
Wwith armmonium sulfate and conditdoned © remove ferrous ammonium sulfate and produce a chrome
alum for Teed to the elecrolysis cells. The slacrolysis cells are well ventilated 0 reduce ambient
hvdrogen and hexavalent chromium concenmauons in the cell roorhs.

A large

12.45 EMISSION FACTORS (Reformaned 1/95) 10/8
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12-“ 3 Emissions And Conrrols

%

Partcutare is generared from several aiviries during Terroalloy production, mcluding raw

wxeerial handling, smeiting, tapping, and Proqus handling. Organic marerials are generated almos:
getusively from the smelting onermon The firnaces are the larges; potenmial sources of pardzutare
sad organic emissions. The emission facrors ars given in Tables 12,42 and 12,45, Size-specific
s=ission facors for submerged arc ferroalloy firmaces are given in Tables 1244 and 12.&5

Particulare emissions from electric arc furmaces in the form of Tumss account for an estimared
$¢ percemt of the total partculare emissions in the Terroalloy Industry. Large zmounts of carbon
sonoxide and orgznic materials aiso are emimes by

submerged electric arc firrnaces. Carbon
sonoxide is Tormed as a byproduct of the chamim) reacton

Detwesn oxygen in the meral oxides of
e charge and carpon comzined in the reducing agenr (coke, coal, erc.). Reduction gases contzinin g
-argaic compounds and carbon’ monoxide conzimmousiy rise from the hi gh-t=mmperamure reaction zons.
excaining fine particies and fume precursors. The mass Welgit of carbon monoxide produced
SXReUmss exceeds thar of the metallic produss. The hear-induced fume consist of oxides of the
moducts being produced and carbon from ths

re:mcmg agent. The fume is enriched by silicon
doxids, caicium oxids, and magnesium oxids. ¥ Dresent m the charge.

In an opex elecTic arc furpace,
b=ns Wit imduced zit at the fummzcs p. Tas Tamaming m mere
aove e futmace. is directed 1o 2 gzs cleaning desvice. Fang mtz:s ars used 10 conrol emissions
tom &S percent of the open *m'n::..s mthe U, S. Scm

boers are used on 13 percem of the furmac
=i :3-3::0523* 22IDIt3lors on 2 . Dercent.

Laidda
—d

virtuzlly zil carbon monoxide and muzsh of the Orgznic marge-

. capmred by hooding about 1 mars-

Two smission zapturs SYSISIms. not usuzily connestad to the same €35 cieaning devic
DESSSSATY 107 covarsd furmaces. A DTImary czomrs Systam withdraws gzses from beneatn ..n- Turmace
SV=. A secondary sysiem capturss fumes raisssed around the siecmode sws and during tapping.
Subbers are used aimost exciusively 10 conmoi exhaus gases rom sealed Turmaces. The scrubbess
SPTirs 2 substamial percentage of the Organic emissions, which are mush grearer for coversg
f=naces than open furnaces.

The gas from seszisd ang mix-s2aiag °uma:.=.s is usually flared a: the
=BT Of the sc—ubber. The CZrDOM MONnoxXida-risy g€as is sometimss usad as a fuel in kiips znd
Steting n::.:nm.s. The efficiency of flares for the conmol of carbon moncxide znd the
YOCs has been astimared 1o be greater than 98 perceny.
DO monoxids emissions is 98 perce

ercent = el

zro
Sige

raduction of
A €28 Deating raduction of orgznic and

Tapping operzribns aiso o

generate fumes.
3'::m:: 10 w 20 Derce

Tapping is intermimen: am and 1s usually conducred
t Of the furnace operzring dmes. Some fumes originare from the carbon iip
- DUl most zre 3 result of induced hear wansfer from the molten mewz! or slag as it comracs the
Tmners, ladles, casting beds. and ambient air. Some plams capmire these emissions 1o varying
“degrm WI 2 main canopy hood. 0‘th plamrs employ

Separate mpping hoods ducted to either the
= * emission conmol devies

= Of 2 separars comrol device. Emission fa=tors for 12pping emissions
£.X® unavaiiable gpe to lack of dazz.

=

b

After furnace apping is completed, z reaction ladle may be used to adjust the memallurgy oy
lon, axidarion, gas

mixing, and slag meral reactions. Ladle rezcdons are an intermiment
LCSSS, and emissions have not been quantified. Reaction ladle emissions are often captured by the
-.f"" ﬂmssxons conmrol system.

Mezailurgical Indosoy 12, 47
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Table 12.4-5 (comt).

Cumuiarive

Mass Emission | EMISSION
Conzrol Parricle Siz=t Mass % Factor FACTOR
Device (zm) < Stared Size| (Ibfon alloy) RATING

Nopz=-=

(@]
o W

| \ |
; 2.0 5 s
o | | 23 &3 125
= | — 75 16 |
i | 6.0 &8s | 183 1
\ 1) 10.0 96* i |
| b =c 100 lo192 1
| S=ubper™ \ 0s 56 | 3% | C
; § 10 80 33
| 2.0 96 | 403 |
‘ ‘ 23 00 , 216
| w0 . oses o es |
| 100 00 43
' Aerodynzmic dizmmeter. bEsed on Task Grour On Lung Dyvnamiss aslinition.
Pzruicie density = 1 ogicmT.
) * Includes woping smissions.
° References 4 1021
- ° Towml pardculare. basad on Method 3 w0t c3=of (s2s Tables (2,42 zmd L2.&-3%
77 % lIncludes t=pping fumes (esimared capmure efficiency 50%)
. ' Referemces 4.10.12.
! References 10.13.

Includes w=pping fummes (estimared capmurs
—- ' Referemces 1.13-17.
- Interpolared dazz.

References 2. 18-1Q.

ST~ o =~ 60 o
HS

[ PREN ) S e

"

Primary emission comzol system only. withou: t2oping smissions.

Avallable dzza ares insufficient 1o provide emission factors for raw marerial handling,
Perearment. and product handling. Dust parzicuiare is emimed from raw material handling, sto
®d preparzrion activites (see Figure 12.4-1

rage.
. 12.41). These actdvides mmciude unicading raw materials Tom
SSIVeTy venicles (ship, raitway car, or Tuck). sworing raw marerials in piles. loading raw materiais

Storage piles imo wucks or gondolz cars. and crushing and screening raw marerials. Raw

-

Berials may be dried before charging in rotary or other types of drvers, and these dryers can

je =0 sigmificant particulate emissions. Dust may aiso be generated by heavy vehicles used for
QIng, unioading, and wansferring material. Crushing, screening, and storage of the ferroalloy

EBOduCt emir particulate maner in the form of dust. The propertiss of parmicuiare matter emired as

8 TOS are similar 1o the natural properties of te ores or alloys from which tey originated, ranging in

from 3 o 100 micromsters (um). )

Loanl
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ADDroximareiy haif of al ferroalloy faciities have some

Dust generzrag from AW material storage may be on e
Si0Tage piles from the wing Wil block walls, snow
Sprayed wirh warer 1o brevenr airborne dust.
T=duced by using 2 w

nrolled in severai ways. inciudine sheirar

=

fexess, or plasdc zovers. Oc::asionaﬁy, Dileg

EZissions generareq DY heavy vehicie mwasSe

€IIng agent or Daving the pian; ¥ard. Moismre in the raw m=retiaig

De as high a5 20 bercemr. helps w limir dost exUssions from marecizl wnicading and loading
¢ §8nerzrad by CTushing, Sizing, drving, or othe- PTeTestment arivides maY be conmoliad by d=
collecson Squipmenr such ag ScTubbers, Cyclones, or =oric fiters. Fe::oailoy producs CTusking X
S0g usuaily requirs 3 Sboic frer. The ow ==r20ial smission cofiacion 2qUIDmenT may ha . 3
SOmnectad o the furpzce i

S=- ©Or fugigve em
Same;

3 g TUssions fom CTen sourses
===20n iZ 2 of this document.

Lwe . S22

- —- . A
Re:ere::s ror Secticn D4

- - . - .. - A
— T —— PE——— P 1.2 - T R oy N N A
- 10 7o SSA0T=ER. "remroziiovs T, 1egp TS FAZS And Pegsisme 3 ez OF Minac
: OFf Tha Inrarmipe  t3r. sl - .
- =. Depar=en: Of Thz in 20T, Wasninera- OC. 1080
- -~ Coame A AT T - g e — .- - -
- -~ Deaivoand A 0 MULZ Zrgmeeming 4a ISPy OF TR Fermosiioe sl
o A iSO — e A U S Teecimme - . T C - s
S5 AS0/ITI008 S. ZIVIISnmenty TIotETlen Aganze [S|&ATCL mzngiz Sanic Z
e
.\“.:.~ M
- -~ . . S .
2 =<=Slfrouns Imtormotion On Sioncoecs
pag P oty p Pt :or—,--wn!‘;nr\-r
- - - VC.L.--;,.. - S0 L/t..-u_ -
- I o :
- . Zovircomemrs ITolacion
: - < = oaemA T -~ : B -
= T VESIZTSOK nd DL D) D | TIORTERIS sczasomens O Do .
T . - e .- po = . e R T - g e -
~—"TlErrec - RIS . ::.-.—:Cu---:;~::¢. - . ZOViIIComents
TIZizction . i .
= SN —— s in e A4 e e
= SRR eie {otvnnvichall K. volme T Mermis a-- slimerzis. Se-san
TN <y ™ - - - - . - RO - 1 el
T oTimSe. Degzmmenmt OF Tas <DTemor. W =aZgon. DC.oi0sC
= < :.—:«.ror e a Tl '-\",amrh fs-;-'-i—sls-'; L‘,.._.....,,,.-. T I e—— i
~ = =00 232 =~ SEmedRlL, ST —- il z EEooredials” S S f—
- Tz~ ~ e~ ~— - i . . - N . N -
e 2 X3-1I5G0 GCs Tom SOratien. Racdinrs. MA | Novarsher RS
- - R ‘\,.-a SeiceTely am D ‘v\wc’ﬁa* .y - s N - ~ s e R RPN
- VY 2SISTO0K znd DT TURSRSTY. Imvtrommenen TP U Fermociioy Progu—or
T . o pe] —. 4 - - NS~ - N - - : M : - bo) - ——
2=ETIN Reporti issessmmenr: CT Nl D Rasaz-=n +T3Dg!: Insmmure. Ragsaros Ihutcint-gE-
- . - - - -—
TN NCL November 1973,
= e . — e . o .
X - e -~ -0 M . . _— ™ : ;- - ... .
=z A.Wark and C. FL War ST A Polluricn: e YRR And Commmpi, Sarmar Anc Row . New
N 3 1
1Crx. 1981 .
= i bl - and N . - —_—
<. M. 3z22b0 anc : - Cersel Operonions spo Meimronmnre oF Porcuicre Comnmoi —seviczs On
D ey L o pond T v Dee - - . - Rl I T - i — .
Seisz=sz 3 8- inZ rerrocilov 2 oczssar. ...P:*.-DQO._-:&—AJ: <. S. Znviroomers=i Srotecton
. S C O 7 z=== Q=<
TSRV, Washineon. DC. Mzoos 1878,
) CW Wace i [ T ey - S : ; 3 T
- - Y. Westsrook, Muirimeri- SO e s ALsessmens OF = 2CTIC Submerges ar- T prlodendal
S T . EDA-S00 - R oL TS p -
TTOoCucing Farm oc_'./a_w':.v:_..-w:OO;---::—‘*:-, L. 3. Zavironmar--!
W

Protectios A gencey,

isZingron. DC. Sepramper 1983

'Reformaness 1.9

)]

Yy 10/8€



11

,“.
1)

N

M

|

{;\

()

el

boe

“~~

-

- £ £rroaiioy ingyse—- Pardeui 2 _m.:szor'.s Sourcs C“"OOT'V
E‘P A~SDO/7 -So—o~° .L.S. E SAVironmens! Pro

Reporr
= é 2cT0n Agency, Cmcdman QE. N

Ovembper

- Epstain o &., Ferroalloy fUurnace = £TESSion Fomop Deveiopmen:, Roane 7;
RoCJO«—ood Tennesseo. =P

A-8007x . -85-325. T S ._.muonu_”::.l Protec
wasnmcmz; DC. juns 1981.

*

,f‘

2lon -‘-.gen:»'_

S Bezron, -~ a. = _w—oaﬂm Furmaes ZTssion
Mer

: ] . 0*&.;: frzﬁ.. Alcsam -
n""'vzc..! Corz., Seimg, Alcdomg. =AS00N-85.302 - =n et
Ag » Wash ms:on DC. Mz ¥ 1981 |

-4 ut \.OL__
T |T - T . : - - . N — -~
5. ._.Q X dolph, er al. F 877‘05{.’10} rocess ZTissions Me.:::a*a‘ne:::. =Pa 278043 )
U.S. = Vironmens] © ~T0teon Agency, \‘x‘s_;:mgv_on_ DC. Fehmam: 70

Wriman COu.mun‘...mo: rrom Josn:m L EySan

" ~¥52 Macajjoy Corpom-:ion‘ Charsissop
GCA C _-Omaradorn, Bedfore. Ma,

-
2. SC. o

-o TS e ——. M - -, - om—— : - -
: ~D~-» -C.iosz. “iTng Airas Alloys agng Casbigs Teas:
R-O07-7 TTTA000- 1 Glibex Com Tmonwesi-- R=‘="i:1g, Pa igmg

- 4 - T s
Sourzs Test Ajr- S0 Aliovs ans -=5
- < — .o - -] - .
- 3. Zoviroomen-a) Srotecs
- 212TaCne somminynas on o~

L. . - UL S
KRalal =vainzn ~00er=

- LT ol AL S

P —~— e
N c 3 v S ~ - N W vy . ¥ " R
2 2L = = SO~ iy i B —
-~ el D7 ———.l 207 Nt els f o, .’-f.u.al’:_.‘.. S —

TT AN e= . . PR .
— v — ‘~.-o\—w0~p1gh—«. . - -
[Pabal ~. 2. =oy ] peock TI2mmN L oo e

. - PR Py ——illl = -l 0on WX =

TRISIOR Fasmp Deve.f:::m-..: £o0r2 Minerni-
Virerirmr~ :D.‘_ SO oo It -
ITfimin, =X

—
_ {ine; - Crziiom
: - N T I ™= .- - ™ .
. A fASED-3TT T S. ==ViTonmenraj Sroe
July 1083

2ction Agency W 5:11::?‘01. DC.

5 LNz For New Stazionsm: sir o

()

- - H - A -
. :-...-OIL-A.. 12l Pro: 3:: O Agen~—

T HSO0T Sinal Remom AFTD093 T S. ZaVIrommensa) Protection
. W e . . - T~ o . —
Agency, Researzh ‘fangie Paric N ARmH IS8T,

Telephone Communi:azion Berween 1

Semgmn oo ==Slie 3 Ziang Ci&ize 07 Ay Quaiiry =
Endargs, =

- C. S d\'lron.m”" Protacy = >g2mCy. Resezros Triangis Par. NC, Ang
acherpr, GCa Comorf-”on Baciyc i 1

12+

19



B

[§8]
0

tJ
0

[¥D)]

ts)
t)

12,230

(@]

R. Ferrari, “Experiencss In Developing ITact
Submerged Arc Femoalloy Furnace Operzrion™, T

A E. Vandergrift, er al.., Particulgre Polluranr System Study—Meass Emissions, PB—?.OS—-IZS%
PB-203-322 And P-203-321, Nzrona] Technicg) Informarion Service, Springfieid, VA May ==
1971. =

Conrrol Techniques For Lead 4ir Zmissions. EPa3502-779 12, U. S. Zovironments] B
Protaczion Agency, Research Triangie Park NC. Decemper 1977

W. =. Davis, Zmissions Study Of Indusrial Sourczs OF Lead A4jr Pollizerrs. 1970
E.?A«A.P‘ID—-I:’—-#S, W, E. Davis And

Associates, Lesawoog. KS. Aprii 1973,

Source Tesr, Foore Minerzi Company, Vancoram Oper

aions, Sreubenviile. o=
IMB-71-PCO8 (FzaA) T s. Environmenrsi Protection Agency. Rasearch Triangiz Pa-
NC. August 1671

- R. Neunarts, "Ferrozilovs”. Minzrais Yezrpooic, Voiume I jfzrais And Minerziz .
ursznr OFf Mines, Deparmment Cf The Intedor, Washingion. DC. 1988,

— 7 . AL TN el N
CWLEY s Condenses wieniczl Dictions Vo

—_ ) .. -

=:2venm Zdizion. 10§
— S e e ) - - .
~020core Baumeister, Mo PR YotebsTodiodriod aaQnanooi For Mechanic-i =agineers. MoGraw-mi
- .
=188t =digon. 197%

T

-

cMISSION FACTORS ‘Reformanesd 1/95) 1







Attachment 7

Independent Documentation of Fume Dust Particle Size &
Amorphous Structure
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INFSEMATIEN

What is Silica Fume?

Silica fume is a byproduct of producing silicon metal or
ferrosilicon alloys. One of the most beneficial uses for
silica fume is in concrete. Because of its chemical and
physical properties, it is a very reactive pozzolan.
Concrete containing silica fume can have very high
strength and can be very durable. Silica fume is
‘available from suppliers of concrete admixtures and,
‘when specified, is simply added during concrete
:production. Placing, finishing, and curing silica-fume
concrete require special attention on the part of the
concrete contractor.

Silicon metal and alloys are
produced in electric
furnaces as shown in this
photo. The raw materials are
quartz, coal, and woodchips.
The smoke that results from
furnace operation is

" collected and sold as silica b : : 2

~ fume, rather than being High-strength silica fume concrete was
i landfilled. Perhaps the most  used to stiffen the Key Bank Tower in
important use of this Cleveland, Ohio.

material is as a mineral admixture in concrete.

Silica fume consists primarily of amorphous (non-crystalline) silicon dioxide (SiO2). The
individual particles are extremely small, approximately 1/100th the size of an average :
cement particle. Because of its fine particles, large surface area, and the high SiO2 content, |
silica fume is a very reactive pozzolan when used in concrete. The quality of silica fume is |
specified by ASTM C 1240 and AASHTO M 307.

High-strength concrete is a very economical material for carrying vertical loads in high-rise
structures. Until a few years ago, 6,000 psi concrete was considered to be high strength.
Today, using silica fume, concrete with compressive strength in excess of 15,000 psi can be
readily produced. The structure shown at the above right used silica-fume concrete with a
specified compressive strength of 12,000 psi in columns reaching from the ground through
the 57th story.

The greatest cause of
concrete

http://www.silicafume.org/general-silicafume.html 9/20/99
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deterioration in the
US today is corrosion
induced by deicing or
marine salts. Silica-
fume concrete with a
low water content is
highly resistant to
penetration by
chloride ions. More and more transportation agencies
are using silica fume in their concrete for construction of
new bridges or rehabilitation of existing structures.

Silica-fume concrete does not just happen. A specifier
must make a conscious decision to include it in concrete
to achieve desired concrete properties. Assistance in
specifying silica-fume concrete for high strength or
increased durability can be obtained from the SFA or
from major admixture suppliers.

Page 2 of 2

Silica fume for use in concrete is available in wet or dry
forms. It is usually added during concrete production at
a concrete plant as shown in the photo. Silica fume-
concrete has been successfully produced in both central-
mix and dry-batch plants. Assistance is readily available
on all aspects of handling silica fume and using it to
produce consistent, high-quality concrete.

Silica-fume concrete should be transported, placed,
finished, and cured following the good concreting
practices outlined by the American Concrete
Institute. Flatwork containing silica fume concrete
generally requires less finishing effort than
conventional concrete. The photo shows the "one-
pass"” finishing process in which the silica-fume
concrete is placed, consolidated, and textured with
little or no waiting time between operations. To
gain the most benefits from using silica fume, the
concrete must be cured effectively. The SFA or
your concrete supplier can provide any necessary
assistance concerning construction operations.

[ Specifiers/Engineers | Concrete Producers/Contractors ]

[ General Information | News and Press | Links | Contact Us | Home ]

http://www.silicafume.org/general-silicafume.html
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Silica Fume Products - Norchem Concrete Products Page 1 of 1

& 1997 Norchem, Inc.

The information contained herein is intended as promotional information regarding the nature
of our products. Norchem cannot be responsible for damages resulting from any use of this
information.

Silica Fume Manufacturers. Norchem is the the largest North American manufacturer of silica fume, a mineral admixture that has many benefits for ready mix and
precast concrete. Keywords are silica fume, silica, condensed silica fume, microsilica. pozzolan, pozzolanic, concrete, shotcrete, high strength concrete, high
performance concrete, concrete admixture, blended silica fume cement, reactive powder concrete, oil well grout, and durable concrete

http://www.norchem.com/home.html 9/20/99
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“Silica Fume... Exactly what is it?

Silica fume, a co-product of the silicon and
ferrosilicon metal industry, is an
amorphous silicon dioxide (SiOz) which is |

&

generated as a gas in submerged electrical
arc furnaces during the reduction of very
pure quartz. This gas vapor is condensed in
bag house collectors as very fine gray to
off-white powder of spherical particles that
average 0.1 to 0.3 microns in diameter with

a surface area of 17 to 30 mZ/g. Silica fume
is used in a variety of cementitious
(concrete, grouts and mortars), elastomer,
polymer, refractory and ceramic
applications.

Product Links:

Undensified (uncompacted) silica fume

Densified (compacted) silica fume
CORROCHEM (mineral & chemical admixture)
NORAD (superplasticizer)

Silica Fume...Exactly what is it?

http://www.norchem.com/products-sf.html 9/20/99
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freeze/thaw resistance
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Lafarge Corporation 11130 Sunrise Valley Drive Suite 300 Reston Virginia 20191
(703) 264-3600

© Copyright 1998 Lafarge Corporation. All rights reserved. No reproduction,
distribution or transmission of the copyrighted materials at the site is permitted
without the written permission of Lafarge Corporation.

http://www.sfcement.com/home.htm
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? history of

SF™* Cement

SF™ CEMENT TIMELINE

EARLY USE
INITIAL FIELD STUDIES

1982: LAFARGE PRODUCES
SE™ CEMENT

Hich STRENGTN CONCRETE (HSQ)

RurAsLITY=HIGH PERFCRMANCE
ConcreTe (HPQ

NT's axp DQOT's

FUTURE DEVELOPMENTS

Initial interest in the use of silica fume sprung from air-pollution enforcement. Silica fume is a by-
product of metallurgical processes used in the production of silicon metal and ferro-silicon metal. It is
called "fume" because it is an extremely fine particulate material found in the emissions of the silicon
metal production process. Concerns about the release of these particles in the atmosphere through
smoke stacks lead to its collection and analysis.

Silica fume is essentially composed of very fine spherical particles of amorphous silica with a high
surface area. As such, silica fume is a highly-reactive pozzolan and may be used to considerable

advantage as a supplementary cementing material in Portland cement concrete. For more information
about silica fume and its effect on cement and concrete, click here.

Silica fume has been used in the North American cement and concrete industry for over 20 years.
Early use was driven by economy since concrete of a given strength grade could be produced at lower
cementitious material content (and cost) if silica fume was incorporated in the mix due to the initial
low selling price of the material. The construction boom of the mid to late 1980's saw the exploitation
of high-strength silica fume concrete for high-rise construction. By the 1990's, concerns over the
deteriorating infrastructure had shifted the focus to concrete durability and silica fume was finding
applications in "high-performance" concrete. Today, silica fume is perhaps the material of choice for
engineers designing concrete to withstand aggressive exposure conditions.

Early use of silica fume
products in North America

Although the first North American research studies on silica fume lagged its initial
application in structural concrete in Norway by more than 10 years, silica fume has
steadily gained acceptance as a performance-enhancing admixture for concrete to the
extent that it has been specified as a principal component of the concrete in the two most
recent mega-projects in Canada (Hibernia Oil Platform and the P.E.I. Fixed Link

Bridge). Click here to see a time line of silica fume cement applications in construction
in North America.

http://www.sfcement.com/history/historyr.htm 9/20/99
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; iwhat it s _
What it |Does

WHAT 15 SF™ cement?
WHAT DOES IT DO TO CONCRETE?
APPLICATIONS

What is SF™ cement?

Silica fume is a by-product of the manufacture of silicon metals and ferro-silicon metals.
It is created by heating quartz, coal and iron and wood chips to approximately 1800

degrees C (3272 F) and collecting the tiny particulate present in the emissions from this
combustion process.

Silica fume is an extremely fine powder having particles with an average diameter of
about 0.10 microns and a bulk density of 150 to 250 kg/m3.

The particles are perfectly spherical in shape, a consequence of their origin
(condensation-vapor). Silica fume varies in color from white to pale grey to black with a
specific surface area in the order of 20,000 m2/kg. In relative terms, silica fume is about
100 times finer than cement particles, or about the same fineness as cigarette smoke.

Other terms for silica fume include: condensed silica fume, microsilica, ferrosilicon dust,
silica flue dust, and amorphous silica. Some of the end uses of silica fume include:

cement and concrete applications
refractories

fertilizer

rubber and plastic fillers

oilwell cementing

cosmetics

There are currently 13 plants in North America producing silicon and ferro-silicon silica
fume. Of the 13, 2 are in Eastern Canada and 11 are in the United States. Because of the
high consumption of electricity for the electric arc furnaces that manufacture these
metals, virtually all the plants are located in areas where there are abundant and cheap
sources of electricity.

Lafarge's SF™ cement is an integral blend of Portland cement and 8% silica fume
produced at our manufacturing facilities in Canada and the United States. Uniformity of
SF™ cement is assured through the addition of silica fume at the cement plant and
monitored with a quality assurance program ensuring consistently high quality. Users of
Lafarge SF™ cement can depend on a product with a constant ratio of silica fume to
cement.

Lafarge SF™ cement is handled like regular Portland cements and requires no special
equipment. Concrete made with Lafarge SF™ cement can be batched with as much ease

http://www.sfcement.com/isdoes/isdoesr.htm 9/20/99
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as ordinary concrete. At Lafarge we believe that SF™ cement is truly the most efficient
way to introduce silica fume into concrete in terms of handling, homogeneity and cost.

What does it do to concrete?

Silica fume creates two major effects which improve the properties of cement paste
which leads to better concrete.

1. Microfiller Effect
2. Pozzolanic Effect

MICROFILLER EFFECT

Silica fume particles are 100 times smaller than cement grains and are, therefore easily
introduced into the spaces between the cement grains, thus reducing the space available
for water and acting as nucleation sites for hydration products.

For example, it has been found that in a blend of 85% cement/15% silica fume, there are
approximately 2,000,000 silica fume particles for each grain of cement! This leads to
dense packing of the silica fume particles between the cement particles - minimizing
porosity.

OSSN
SR
QIT~
O0D

1.) Cement Only 11.) With Silica Fume

Dense Packing

This phenomenon also leads to improved packing at the cement-aggregate interface, wall
effect, which increases bond between the mortar and aggregates.

]

+ silica g

N e

fume ig
Wall Effect
POZZOLANIC EFFECT

http://www.sfcement.com/isdoes/isdoesr.htm 9/20/99



What is SF Cement ' Page 3 of 4

As the particles are amorphous silica (+85%8i02) with an extremely high surface area,
they react chemically with the calcium hydroxide from the cement to form calcium
silicate hydrates or CSH. CSH is the hydration product found in hardened cement paste.

Increased CSH leads to higher strength and a pore-blocking effect which reduces the
permeability of concrete.

Cement
grain

» e

calciom
hydroxide

i.) cement only

ii.) with silica fume

CONCRETE BENEFITS

Increase compressive strength
Silica fume addition can be used to produce concrete with a significantly higher
compressive strength than normal concrete.

Silica fume combined with a superplasticizer and low w/c produce concrete in the range
of 85 - 100 MPa.

Reduce concrete permeability
With silica fume it is possible to reduce the permeability of the cement paste

considerably as well as the porosity of the transition zone between the paste and the
aggregates.

These improvements together with a reduction in internal bleeding are primarily due to
the pozzolanic and filler effects of the silica fume.

Improve freeze / thaw resistance

Experience shows that silica fume concretes have very good freeze / thaw durability
when they have a satisfactory air-void system.

Spacing factor to follow ACI or CSA standards regardless of type of cement.

http://www.sfcement.com/isdoes/isdoesr.htm 9/20/99
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Improve sulphate resistance
The chemical reaction between the silica fume and the calcium hydroxide from the

cement produces secondary CSH which densifies the paste. This chemical reaction is
believed to be the principal reason for sulphate resistance

Reduce concrete bleeding

Because the paste is considerably denser there are fewer capillary paths for the mix water
to migrate to the surface in the form of bleed water.

Improve concrete pumpability

The pumpability of concrete is significantly improved when using silica fume because of
the ball bearing effect produced by the very fine spherical particles.

SF Cement Hoine | Structures | History | Technical Data | Sales Info

http://www.sfcement.com/isdoes/isdoesr.htm 9/20/99
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Manufacturer. custom toll processor, and global distributor ot higher tech inorganic specialty chemical raw materials
(powders, foils. and wires). Fax: 1-401-433-7001.

Reade Advanced Materials offers:

Silica Powders

e Key Words:

Silica dioxide, silicon dioxide, crystalline silica, quartz, amorphous fumed
silica, hydrophobic fumed silica, treated fumed silica, untreated fumed
silica, amorphous fused silica, precipitated amorphous silica,
microcrystalline silica, foundry sand, utility sand, fracturing sand, silica
sand, silica, flint, glass sand, melting sand, engine sand, blasting sand,
traction sand, hydraulic fracing sands, filter sand, soft silica, condensed
silica fume, cristobalite, tridymite, synthetic fused silica, hydrated
precipitated silica, colloidal silica, silica dispersion, and silica aerogels.

e Designations:
Chemical Name: Silicon dioxide

Chemical Formula: SiO2

o Description:

Silica is noncombustible, colorless or white, tasteless "crystals". It occurs
naturally in the crystalline and amorphous forms. The specific gravity and
melting point depend on the crystalline form. Silica is known to occur in 17
crystalline phases or modes and five amorphous phases.

e Types Available:

Natural, Amorphous, Diatomaceous, Precipitated, Hydrophobic and Aerogel

o Physical Properties Available:

Powder

o Typical Applications:

http://www.reade.com/Products/Oxides/silica. html 9/20/99



Siliocon Dioxide/ Silica Powder (SiO2) from READE Page 2 of 3

Filler for paints, plastic, epoxy, glassmaking, papers, seed germination,
cosmetics, automotive, storage, wood & metal primer, water retardation,
powder coating, structural concrete forms, masonry treatment,

chromatographic column treatment, wood treatment, powder metal molding,
etc.

Packaging:

Jars, pails, drums, multiply paper bags, bulk bags and fiberboard containers.
For further information on packacmg options Contact READE

TSCA (SARA Title III) Status:

Yes. For further information please call the E.P.A. at 1.800.535.0202 or the
National Institute for Occupational Safety and Health at 1.800.35-NIOSH.

CAS Number:

Crystalline (quartz)=14808-60-7 and Amorphous= 7631-86-9

UN Number:

East Coast: (401) 433-7000 West Coast: (775) 352-1000

©1997 Reade Advanced Materials, All Rights Reserved.
Legal Disclosure
To report problems with this site, send your e-mail to: webmaster(@reade.com
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Attachment 8

LAN Associates’ Memo by Dr. Handi Wang



LAN ASSOCIATES:

Memo to: File #2.3269.6 Date: June 26, 1998
SKW/Witmer Road
Copies to: Ed Bredniak
From: Handi Wang{. dll/" Subject:  Characterization of Selective
Landfill Site Samples

The writer selected five landfill samples for the physical, chemical, and mineralogical analyses.
These samples are from the SKW/Witmer Road landfill in Niagara Falls sent from Advanced
Environmental Inc. The ID number of these samples are:

AQ071, 44-48 inches;
AOQ31, 4-8 inches;
A048, 28-30 inches;
A064, 12-17 inches;
092, 20 inches.

RAEF i b

These samples are found to contain total chromium in the range of 1,000 to 2,000 ppm, except
sample AO31 that contains over 9,000 ppm of total chromium. All five samples contain hard
aggregate particles. The samples were wet to moist with light brown to dark brown color. These
samples were characterized for one (1) particle size analysis using sieve; two (2) total elemental

analysis using x-ray fluorescence spectrometry; and three (3) mineralogical analysis with x-ray
diffraction.

1. Particle Size Analysis

The samples were transferred from the sample jar into a Teflon coated pan and air dried in
the laboratory. A portion of the sample (about 100 g) was pretreated with 0.5 M Na-acetate
solution (pH 5) to remove free carbonate that may have coated the sample. The sample was
then oven dried at 102°C. A portion of 20 to 30 g of Na-acetate pretreated sample was
passed through a stack of stainless steel sieves with sizes of 4, 2, 1, 0.5, 0.25, 0.1, and 0.05
mm, respectively. Soil samples for each particle size fraction are indicated (Attachment #1).
The results show that all samples are dominated by sand size and larger particle size (>0.05
mm). Less than 6% of the material is silt and clay for all the samples. The color of material
for different particle size fractions are the same. The results indicates that it is not likely that

the samples are fume dust samples because fume dust samples are dominated by clay and silt
size particles (<0.05 mm).

2. Total Elemental Analysis

Both Na-acetate pretreated and non-pretreated soil samples were analyzed for total elemental
content using x-ray fluorescence spectrometry analysis. The data is presented in Attachment
#2. The difference in Ca content reflects the presence of CaCOs that is formed by reacting



LAN ASSOCIATES:

CaO with CO, in the landfill. For the non-pretreated samples, both fine material and pebble
were analyzed for two samples (A071 and A048). The purpose was to determine if the fine
material and pebble material are from the same source. If we are correct this should be
pursued further to demonstrate that the material is not fume dust. Overall, the SiO; content
of all five samples were ranged from 48% to 56% which is much lower than that of the
fume dust. The materials also contain variable ranges of CaO (5% to 30%) and ALO;
(5% to 22%). The ranges of Ca and Al contents are too high for fume dust. However,
the range of SiO;, CaO, and ALO; contents are more reasonable for slag materials.
Ca0, and AL, O; tend to be more concentrated in the slag material rather than the fume dust
fraction due to three reasons: (1) the melted Ca and Al metals tend to be more easily oxidized
than Si metal; (2) the melting points of CaO, and AL, O; are much higher than their metal
counterparts; and (3) boiling points for CaO (2850°C), and AL O; (2980°C) are much higher
than SiO, (2230°C). The temperature of melted ferroalloys ranges from1500°C to 2400 °C.
At this temperature range, the CaO, and ALO; are in solid form while SiO, can be in solid,
liquid, or vapor forms. The variation in contents of Al and CaO in the slag materials is due to
their contents in raw materials used to produce ferroalloys. The melting point and boiling
point data for metals an oxides are presented in Attachment 3.The chemical makeup of the
pebble material is similar to that of the fine materials. However, total Cr content is higher in
the fine material than in the pebble for both samples A048 and AO71.

3. Mineralogical Analysis.

Fume dust can be differentiated from slag material through their mineralogical properties.
Fume dust is in non-crystalline or poorly crystalline form, while slag material is dominated by
crystalline minerals such as quartz, lime, and ferroalloys. The difference in mineralogy is due
to the difference in cooling processes. Fume dust is formed by condensation of fume
evaporated from the furnace in which the fume is cooled rapidly from gas form into
liquid/solid form. It takes seconds to a few minutes to finish the transformation. Slag
material is consists of a mixture of raw material impurity, oxidation products of the molten
metals, and ferroalloys. The slag is cooled down more slowly allowing crystallization of the
material to form well structured minerals.

X-ray diffraction technique is the most common method to determine the crystallography of
material. The diffraction curve will show diffraction peaks of diffraction for crystalline
material. The sharpness of the diffraction peak demonstrates how well crystalline in the
material. For fume dust that is non-crystalline or poorly crystalline, the diffraction curve will
show no peak or broad diffraction peak. This is because diffraction occurs as x-rays interact
with a regular structure whose repeat distance is about the same as the wavelength. It
happens that x-rays have wavelengths on the order of a few angstroms, the same as typical
interatomic distances in crystalline solids. That means x-rays can be diffracted from minerals
which by definition, are crystalline and have regularly repeating atomic structures. Diffraction
will not occur when the mineral is not crystalline.
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The five air-dried soil samples were ground into powder form and submitted to Dr. Willie
Harris at the University of Florida in Gainesville for mineralogical analysis using x-ray
diffraction (Attachment #4). X-ray diffraction displays the mineralogical phase of the samples
(whether the material is crystalline or amorphous). All five samples contain dominantly
crystalline materials as indicated by sharp peaks on the x-ray diffraction curves. The patterns
of the curves indicate that none of the samples contain fume dust. Fume dust is mostly non-
crystalline material with a broad peak at 2 theta, 15 to 30 degrees. All five samples contain
quartz (d = 3.34 A and 4.26 &) and lime that are the characteristics of slag materials. The
peaks (d = 3.02 to 3.04 & and 3.85 A&) indicate the presence of calcium carbonate mineral.
In addition, the metallic material exists in the samples indicated by peaks at d = 5.1 &, 2.39
A, 2234 1924, 1.87 A, and 1.83 & (Attachment #4).

4. Conclusion

All five samples are unlikely fume dust materials, which are proved via particle size,
elemental content, and mineralogical analyses. All the analyses indicated that all the samples
are slag materials.

HWjw

2.3269.6-M-Samples-980625-hw

Attachments: #1-Particle size analysis
#2-Total Chemical Data-X-Ray Fluorescence
#3-Melting point and boiling point data for metals and their oxides.
#4-XRD-Minerological Data
#5-XRD Standard for Quartz & CaCOs
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Melting Point & Boiling Point Data

for Metals & Oxides

SKW Metals & Alloys, Inc.

Witmer Road
Metal or Oxide Melting Boiling
Point Point

Al 659.7 2,057
AlL,O, 2015 +/- 15| 2980+/-60
Ca 848 +/-0.5 1,240
CaO (lime) 2,580 2,850
Fe 1,535 3,000
Fe,O4 1,563 ——
Mg 651 1,107
MgO 2,800 3,600
Si 1,410 2,355
Si0; (quartz) 1,610 2,230

LAN Assodiates. inc.

Ret. #2.3269.6

Melting/ Boiling Data

july 7,1998

Attachment 3



2.365.4 Armwrngr L
UNIVERSITY OF o

'FLORIDA Yillvr
' ce. zfh
Institute of Food and Agricultural Sciences 2169 McCarty Hall /
Soil and Water Science Department PO Box 11029G77 . /
Gainesville FL 32611-020¢7 * /
(352) 392-1951
Fax (352) 392-3902

Dr. Handi Wang

Lan Associates, Inc.

66 Cuna Street

St. Augustine, FL 32084

Dear Handi: e

Enclosed are the x-ray scans for the 5 powders that you sent for analysis. All samples definitely

contain crystalline materials, as evidenced by well defined diffraction peaks. You did not requ
that specific crvstalline phases be identified. However, quartz and carbonate minerals appear t
present in all samples. Other minerals are present as well, particularly in sample 631.

est
o be
Hopefully, these data will suffice for your purposes. Let me know if vou have questions.

Sincerely,
. ; \,x‘/'
/A
o LA AL
Willie Harris
Professor
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13:582 32 2 - -
13:52 3523923382 Ur SOIL WATER SCI
L R
A oz 7/
e rae= |
5-58¢b ;
¢ 100 | 239 | 20 | s.ae | ceco, * !
748 100 I 18 l 13 12 Calesum Crrbonate (Calcite)
Red. Culay i 1.540% Filter  %¢ Dile, 44 Wi | Bkt da 1 /L bki .
Cue ol 171, Diffractonstar 3.38 (5 102 1.3%7 2 218
Ref. Swanson and Fuyet, N85S Clroulsar 835, Yol. 1I, 51 3.835 ¢ 100 14 3,284 1 206
11953 i Gl lae 1 110
L& ¢ 110 fi.21s b 11 X
Sys. lszsponal 5.C. 23 (11) 2.285 1. 113 1.179§ 3 n:LS i
s 4,588 by <o 17,082 A é: é-;ﬂ’ 2.008 | 11 W3 {rass| s 514 !
Ret. 1516 r - B t.027 5 04 flaem | g 226 !
el : eS| 17 108 |1a28¢ | <1 nu i
1,378 ! 316 |1.p613 3 012 ;
ca  1.487  nug 1.as? <y Sign - 1.628 4 W1 13.0473 1 3 404 !
b3S -p Colpr CaloTiess 1,804 z 17 1.0447 3 138 !
Rel. Ibid. 1.587 b 1019 1.0352 1 jels, 111l
1.528 H 214 10238 | < {21y
Specimcn from Mallinctrodt Chem. Naorks. $pect. zmel: .5 < 208 1.0118 2 3013
€0.1% 5r; <0.01% Ba; <0.G01% AL, &, C3, Ov, K, g, we, | 1510 s 113 [0.5835 ¢ «f 1
SL. Ba_ «Q.0001% Ag, Cr, Fe, L&, Ma. 1.473 - 213 948 1 322 )
T-Zuy patteen 2t 26°%, ' 1.440 s o0 87%2 1 o017 .
Qtner fara: araponite. . 1,422 3 oor2 8767 3 FIRE] :
Marck index, 8ch Td., p. 190, 1.356 1 17 B6SS 2 134
i Salcite grouve. 4.330 2 010 Plus & refléctions.
- 148 '
C
CALCULATED PATTERN=PTAX ROWHT ] :
344374 :
24-727 '
e s e e se 2w ] ex g/t x| x| urglnya |
1.6040 | i3 122 |
! 1821 0 7 | o !
i ZaC0, 1.5247 l 3 14 |
! s 1.5661 | 2 1
i Zalciws Carcanate Cetcire yoaden |t 300 ;
! i H
; lawe . 1| ooy i
' 5 N at si., Anmual Report to the Joiat M i 3 2 i
| Re?, c‘::;ut“ on Powssr Dlffrection Standsmre: (1873) )1":1376?; | 5 g‘;{g !
! - 1asse b1 b ;
| iys, Heasgenzl S.C. 23c (167) Ox :..7‘.‘.:“ EECE N VI I 138 ;
| ae 4,700 s e 17.002 toeTr L2 104
P s N 1.04¢2 1 T st i
| Ref. Chealn et al., Act3 CTryse.. |8 680 (12653 : |
i Scals factsr (lnteprates Intensizies) i
[ 1.54080 Calcite grovs. i
¢ A }X/Xul: LR ¢ i ‘,i”cl”‘ i
i i
! s s 27 | 22 : i
12 |1 oL . 004 W i
I s.e3 | aos \ 104 131261 ¢ o i |
\ T |11 oo 1.9071 Y o : {
ey . 110 1.2720 5¢ 116 H |
| 1.408 7 M a1 ! | i
R 1 ol 1.6259 | : \ m : I i .;
| ! i ;
i I
S-Qgugg
d 3.34 ! 4.26 1 1.32 .26 2-3iCy
; 1
n, (t 100 s ‘ 17 33 i %iltcon Oxyde Quarts. low
Rad. Cufw, 1 1.5485  Finer ¥l oo sh TULE bkl §odA b
Cut aff 1/1, Oiffractomatar /1 cor. 3.6 L.2e 3 100 [REP>31 b
Ref. Swanson and Fuyat, wx2S$ Clrcular $32, vei, &, 24 3.343 100 1at 1.1907 s
{1034} 2.488 1 12 e 1.157% 2
- .28 12 102 Lo
Sys Hexagena) 5.6, Pl (152,154) 237 | 6 w1 1.102 | 4
30 - 4913 b cg S.405 A < 1,10 2,123 s 200 L1530 .
Rei. 1 g ¥ <3 b 2,847 1.980 | 6 201 13408 |«
Ref. 1nid. 1.317 |} 17 212 104}
o1 | @ 003 1.088 | 4
ca wwfB  1.54¢ ¢y 1.553  Sign o 1872 7 2 1. 1
v D 2.35%¢ ap Celor Cotoriess 1.45¢ 3 105 10477 | 2
Ref. 1u4d. . 1.608 | «l 24 1.0437 3
1.841 | 15 211 1.0346 | 2
Sample from Lxke Tuzeway, N.Q. Spect. ansi,: <0.0Iv Al; 1.453 3 113 l.0349 H
«0.DOIY Cs, Ou,Fu, Mg, 1,433 | .t 380 0.0806 | 2
Low quartz {5 form 3tablg at Towm toameraturs. 1.382 7 U2 .02 2
Thers aro many othiar pslyworphs, .37 | 1 08 21
Merck indox. Bth Td. p. 046, 1,373 9 301 9782 1
X.rvay pattern at 25°C. 1.238 3 104 987 | 2
1.6 | 4 302 Plus 25 T
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