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1.0 INTRODUCTION

1.1 Site Location
The Port of Rochester site is located at 4590, 4630 and 4752 Lake Avenue and 1000 

North River Street in the City of Rochester, New York.  The Site is generally bounded by 
Lake Avenue to the west, the Genesee River to the east, Corrigan Street to the north, and 
River Street to the south (see Figure 1).

1.2 Site History
In the mid to late 1800’s to the mid-1920’s Charlotte Iron Works was an 

operational steel mill located on the western portion of the Site.  Waste products, 
including foundry sand and slag, generated from the facility were used to expand the 
shoreline eastward toward the Genesee River and subsequently across the Site.
Beginning in 2000, samples from several soil borings and test pits at the Site have been
collected and analyzed.

1.3 Planned Marina Project
Currently the City is preparing a preliminary design for the development of the Site 

into a functioning public marina. The project is proposed to be completed in two phases 
(see Figure 2). During the first phase of construction approximately 143,000 cubic yards of 
material, including approximately 47,000 cubic yards of iron slag will be mechanically 
excavated. Initial demolition and construction activities for the first phase are planned to 
begin in the Fall of 2011. The second phase of the marina has not been scheduled, but will 
include the mechanical excavation of and additional approximately 79,000 cubic yards of 
material, including approximately 31,000 cubic yards of slag

1.4 Purpose & Scope
As part of the planned marina development project, the City of Rochester proposes 

to seek and secure a case-specific Beneficial Use Determination (BUD) for the excavated 
and separated slag fill in accordance with Solid Waste Management Facility Regulations 
(6NYCRR Part 360).
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2.0 MATERIAL DESCRIPTION, PROCESSING, & USE

2.1 Material Description
As defined by the American Society of Testing and Materials (ASTM C125 Definition 

of Terms Relating to Concrete and Concrete Materials) iron slag is “the non-metallic product 
consisting essentially of silicates and aluminosilicates of calcium and other bases that is 
developed in a molten condition simultaneously with iron in a blast furnace”. Descriptions 
of the subsurface slag materials encountered in previously completed borings and test pits 
indicated that there were color variances in the slag. The corresponding analytical data 
(Summarized in Appendix F) do not indicate significant variances in the concentration and 
types of metals detected amongst the various colored slag materials.

According to the National Slag Association (See Appendix A), the primary 
constituents of iron slag are oxides of silica, alumina, calcium and magnesia which comprise 
approximately 95% of slag’s total makeup.  The remaining elements include manganese, iron 
and sulfur compounds as well as trace quantities of several others.  As in natural geological 
formations, the major oxides are combined to form various silicate and alumnosilicate 
minerals such as melilite and woolastonite.  The chemical composition of iron slag from a 
given source generally varies within relatively narrow limits since raw materials charged into 
the furnace are carefully selected and blended. Changes in the raw materials charged  into 
the iron  furnaces over time  are likely reflected in the color changes in the slag.

According to the National Slag Association (see Appendix A), iron slag has a 
characteristically vesicular structure with many non-connected cells.  Crushing slag forms 
angular, roughly cubical pieces with few flat or elongated fragments.  Due to iron slag’s 
vesicular structure, it generally has a greater surface area and lower density than other natural 
aggregates of equal volume. Iron slag is a non-corrosive material that provides an excellent 
bond with Portland cement, resists polishing, and is highly durable when subjected to 
weathering.
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LaBella Associates, P.C. completed numerous soil borings at the Site to determine 
among other things, the nature and extent of slag and other fill deposition on the Site. Soil 
borings locations are depicted on Figure 3.

According to LaBella’s boring logs, the deposits of slag consisted mainly of large 
chunks up to approximately 2-inch diameter.  However, the maximum size was limited to 
the 2-inch diameter of the split spoon.  Larger size chunks are likely to be present.  The 
thickness of the slag fill layer varies from zero to 16.3 feet across the footprint of the 
proposed marina project.

Samples of the slag material from the Site were supplied to 3rd Rock, LLC of East 
Aurora, NY for analysis of particle size distribution and for the potential expansion of 
aggregates from hydration reactions (See Appendix B). The grain size distribution of the 
slag consisted of 63.8% gravel, 29.2% sand, and 7% fines.  The distribution may be slightly 
skewed based on the action of the rotary drill and split spoon sampling. The slag was also 
tested and found to be non-expansive, consistent with most iron slag.

LaBella collected composite samples of slag from the soil borings completed at the 
Site.  The samples analyzed for semi-volatile organic compounds (SVOCs) and metals.  As 
shown in Table 1, no SVOCs were detected in the slag samples and all metals meet the 
NYSDEC Part 375 Soil Cleanup Objectives (SCOs) for the protection of groundwater and 
restricted residential use.  

The synthetic precipitation leaching procedure (SPLP) analysis was also completed to 
determine the leaching potential of the Site slag. As shown in Table 2, very low 
concentrations of metals leached from the slag, thus making the material well-suited for 
surface or subsurface reuse.
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2.2 Material Processing
To facilitate the processing of the slag, an approximately 2.5-acre portion of the Site 

will be used for: storage of the raw material; processing of the slag including, crushing, 
screening and possibly magnetic separation of iron as required for the intended beneficial 
use ,and ;temporary staging of the reusable processed slag product(s). Off-site stockpiling of 
the processed slag products may also be necessary. Careful planning, observation and field 
control of excavation of the slag layer is critical to both maximize slag recovery as well as 
minimizing the cost and amount of mechanical processing of the excavated raw slag fill.

During Site excavation, overburden materials will be handled and disposed off-site in 
accordance with contract documents to be developed for the project. When the excavation 
reaches the slag layer, the in-place slag fill material will be dewatered as necessary and 
transported to the slag processing area of the Site where the slag will be processed.  The  raw 
unprocessed slag as excavated and until separated from other mixed fill materials shall be 
managed as a regulated solid waste in accordance with the Solid Waste Control Plan (see 
Appendix G). Nominal quantities of mixed fill materials separated from the slag during 
processing shall also be managed as a regulated solid waste in accordance with the Solid 
Waste Control Plan .  The separated and processed slag product, subject to the BUD issued 
by the NYSDEC in accordance with this Application is not a regulated solid waste and 
therefore not subject to the Solid Waste Control Plan, .

In order to ensure a consistent quality of the iron slag for beneficial use, one 
representative composite sample will be analyzed for each 10,000-tons of processed slag.
The composite sample will consist of at least five grab samples.  Each grab sample will 
consist of random aliquots taken from the lower, middle and upper sections of the working 
face of the excavation area or from the stockpile.  Approximately equal volumes of each
grab sample will be thoroughly manually mixed in the field or laboratory with a pre-cleaned 
stainless steel spoon in a pre-cleaned stainless steel or plastic pre-cleaned bowl to form the 
composite sample subject to analytical testing. Proper chain-of -custody procedures will be 
followed to assure sample integrity. 
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Each sample will be analyzed by a NYSDOH-approved (ELAP certified) analytical 
laboratory for RCRA Metals using EPA methods 6010C with 7471B for mercury.  If the 
analytical results exceed the NYSDEC “Protection of Groundwater” values, SPLP 
extraction will be performed on split samples.  Additional contingency sampling and analysis 
may be required the analytical data shows significantly different concentrations than the 
initial sampling.  All data will be summarized and submitted to the NYSDEC.

The Solid Waste Control Plan (SWCP), provided under separate cover, describes the 
different native and fill materials expected to be encountered (i.e. slag, slag intermingled with 
mixed fill , and  materials) and outlines the appropriate handling and disposition of the 
materials excavated from the Port of Rochester site.

2.3 Reclaimed Slag Product Uses (General)
According to the National Slag Association iron slag is an extremely versatile and 

durable building material with applications in concrete, asphaltic pavement, masonry units, 
lightweight embankments, and waterway applications.

Some of the processed slag will be used on-site as a base or sub-base for construction 
roadways, building foundation backfill and parking area surfacing. A portion of the material 
will also be used off-site on other City parcels or projects.

Iron slag can be crushed and screened to fulfill the grading requirements of the 
various City Departments or City projects, as specified by their consulting engineers and/or 
the City Engineer.

The vesicular structure of iron slag results in a lower unit weight than most other 
natural aggregates. The slag is also very angular, well graded, and structurally competent for 
compaction and grading as an alternative to run-of-crusher or gravel aggregate.
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Iron slag has a rough surface and is resistant to weathering, making it a superior 
component in asphaltic wearing courses.  Freezing and thawing has little to no effect on slag 
and since the melting point of slag is above 2100ºF slag is resistant to high temperature.

According to the Portland Cement Association’s July 2005 Sustainable Manufacturing 
Fact Sheet for Iron and Steel Byproducts (see Appendix D), iron slag can be used in the 
production of clinker, blended cements, and/or as an aggregate in Portland cement concrete.
In July 2005 there were 39 Portland cement plants using slag as a raw material in the 
production of clinker and 11 plants blending slag into one or more cement products.

2.4 Previously-Approved BUD Applications for Iron Slag
According to the New York State Department of Environmental Conservation

(NYSDEC), Division of Solid and Hazardous Materials, Bureau of Solid Waste (see 
Appendix E) no fewer than four Beneficial Use Determinations have been granted for iron 
(blast furnace) slag. 

The uses approved by the NYSDEC include use as a road base, a road sub-base, 
aggregate, and structural fill.  Table 3 summarizes the list of BUD Approvals for iron slag.

2.5 Proposed Beneficial Use of Site Slag
Based upon the physical and chemical characteristics of the Site slag as presented 

herein which are consistent with industry-wide iron slag material, we propose the following 
beneficial uses of the Site slag for:

Road base and sub-base
Structural fill on non-residential properties
Chip and seal aggregate
Asphalt aggregate
Concrete aggregate
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