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requirements, costs, and construction
practices, EPA is not recommending
recovered materials content levels for
cement or concrete containing coal fly
ash or GGBF slag. However, EPA is
providing the following information
about recovered materials content.

• Replacement rates of coal fly ash for
cement in the production of blended
cement generally do not exceed 20–30
percent, although coal fly ash blended
cements may range from 0–40 percent
coal fly ash by weight, according to
ASTM C 595, for cement Types IP and
I(PM). Fifteen percent is a more
accepted rate when coal fly ash is used
as a partial cement replacement as an
admixture in concrete.

• According to ASTM C 595, GGBF
slag may replace up to 70 percent of the
Portland cement in some concrete
mixtures. Most GGBF slag concrete
mixtures contain between 25 and 50
percent GGBF slag by weight. EPA
recommends that procuring agencies
refer, at a minimum, to ASTM C 595 for
the GGBF slag content appropriate for
the intended use of the cement and
concrete.

Specifications: The following
recommendations address guide
specifications, materials specifications,
contract specifications, performance
standards, mix design, and quality
control.

• Guide specifications. EPA
recommends that procuring agencies

ensure that their guide specifications do
not inappropriately or unfairly
discriminate against the use of coal fly
ash or GGBF slag in cement and
concrete. EPA further recommends that
procuring agencies revise their guide
specifications to require that contract
specifications for individual
construction projects or products allow
for the use of coal fly ash or GGBF slag,
unless the use of these materials is
technically inappropriate for a
particular construction application.

• Materials specifications. EPA
recommends that procuring agencies
use the existing voluntary consensus
specifications referenced in Table C–3
for cement and concrete containing
GGBF slag.

TABLE C–3.—RECOMMENDED SPECIFICATIONS FOR CEMENT AND CONCRETE CONTAINING RECOVERED MATERIALS

Cement specifications Concrete specifications

ASTM C 595, ‘‘Standard Specification for
Blended Hydraulic Cements.’’.

ASTM C 618, ‘‘Standard Specification for Fly Ash and Raw or Calcined Natural Pozzolan for
Use as a Mineral Admixture in Portland Cement Concrete.’’

ASTM C 150, ‘‘Standard Specification for Port-
land Cement.’’.

ASTM C 311, ‘‘Standard Methods of Sampling and Testing Fly Ash and Natural Pozzolans for
Use as a Mineral Admixture in Portland Cement Concrete.’’

AASHTO M 240, ‘‘Blended Hydraulic Ce-
ments.’’.

ASTM C 989, ‘‘Ground Granulated Blast-Furnace Slag for Use in Concrete Mortars.’’

AASHTO M 302, ‘‘Ground Granulated Blast Furnace Slag for Use in Concrete and Mortars.’’
American Concrete Institute Standard Practice ACI 226.R1, ‘‘Ground Granulated Blast-Furnace

Slag as a Cementitious Constituent in Concrete.’’

• State specifications. EPA
recommends that procuring agencies
consult other agencies with established
specifications for coal fly ash or GGBF
slag to benefit from their experience.
Procuring agencies can consult the
Federal Highway Administration, which
maintains a data base of state highway
agency material specifications. The
States of Alabama, Connecticut, District
of Columbia, Florida, Georgia, Illinois,
Indiana, Maryland, Michigan, North
Carolina, North Dakota, Ohio,
Pennsylvania, South Carolina, Virginia,
and West Virginia have adopted
specifications which allow the use of
GGBF slag in one or more applications.
If needed, procuring agencies can obtain
these specifications from the respective
state transportation departments and
adapt them for use in their programs for
cement and concrete, as appropriate.

• Contract specifications. EPA
recommends that procuring agencies
which prepare or review ‘‘contract’’
specifications for individual
construction projects revise those
specifications to allow the use of cement
and concrete containing coal fly ash or
GGBF slag as optional or alternate
materials for the project, where
appropriate, consistent with the
agencies’ performance and price
objectives.

• Performance standards. EPA
recommends that procuring agencies
review and, if necessary, revise
performance standards relating to
cement or concrete construction projects
to insure that they do not arbitrarily
restrict the use of coal fly ash or GGBF
slag, either intentionally or
inadvertently, unless the restriction is
justified on a job-by-job basis: (1) To
meet reasonable performance
requirements for the cement or concrete
or (2) because the use of coal fly ash or
GGBF slag would be inappropriate for
technical reasons. EPA recommends
that this justification be documented
based on specific technical performance
information. Legitimate documentation
of technical infeasibility for coal fly ash
or GGBF slag can be for certain classes
of applications, rather than on a job-by-
job basis. Procuring agencies should
reference such documentation in
individual contract specifications to
avoid extensive repetition of previously
documented points. However, procuring
agencies should be prepared to submit
such documentation to analysis by
interested persons, and should have a
review process available in the event of
disagreements.

• Mix design. In concrete mix design
specifications which specify minimum
cement content or maximum water, the

cement ratios could potentially unfairly
discriminate against the use of coal fly
ash or GGBF slag. Such specifications
should be changed in order to allow the
partial substitution of coal fly ash or
GGBF slag for cement in the concrete
mixture, unless technically
inappropriate. Cement ratios may be
retained, as long as they reflect the
cementitious characteristics which coal
fly ash or GGBF slag can impart to a
concrete mixture, e.g., by considering
Portland cement plus coal fly ash or
Portland cement plus GGBF slag as the
total cementitious component.

• Quality control. Nothing in this
RMAN should be construed to relieve
the contractor of responsibility for
providing a satisfactory product.
Cement and concrete suppliers are
already responsible both for the quality
of the ingredients of their product and
for meeting appropriate performance
requirements, and will continue to be
under this RMAN. Nothing in EPA’s
recommendations should be construed
as a shift in normal industry procedures
for assigning responsibility and liability
for product quality.

Procuring agencies should expect
suppliers of blended cement, coal fly
ash or GGBF slag, and concrete to
demonstrate (through reasonable testing
programs or previous experience) the


