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This report presents recommendations for structural d=cign, = ate-
rials, and construction of structures commonly w1sed ‘07 nazardous
materials containment, including reinforced concr >te 1e."'5s, sumps,
and other structures that require dense, imp. rme.ble concrete
with high resistance to chemical attack. The =nort discusses and
describes design and spacing of joints, proportioning of concrete,
placement, curing, and protection agu vst' chemicals. Informa-
tion on liners, secondary containme: * systems, and leak-detection
systems is also included.
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concrete; prestress; vater ementitious materials ratio; waterstop.

ACI Con mittee Reports, Guides, and Commentaries are
inter. Yed 10 ruidance in planning, designing, executing, and
i1 ~oect. g cor struction. This document is intended for the use
of 1. diviauals who are competent to evaluate the significance
a. 1 limitations of its content and recommendations and who
will accept responsibility for the application of the material it
contains. The American Concrete Institute disclaims any and
all responsibility for the stated principles. The Institute shall
not be liable for any loss or damage arising therefrom.

Reference to this document shall not be made in contract
documents. If items found in this document are desired by
the Architect/Engineer to be a part of the contract documents,
they shall be restated in mandatory language for incorporation
by the Architect/Engineer.
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CHAPTER 1—GENERAL

1.1—Scope

This report provides guidance for the design and cor str.c-
tion of hazardous material containment systems ‘nve virg
reinforced concrete construction. Hazardou. 1. aterial
containment structures require secondary con:rin nent and,
sometimes, leak-detection systems. Becau'e ¢.’the economic
and environmental impact of even sma'i ai. ovits of leakage
of hazardous materials, both primarv an.' secondary contain-
ment systems should be virtually: eak ‘ree. Therefore, when
primary or secondary containment . ‘s.ems involve concrete,
special design and construction tecuniques are required.
This report supplenients and enhances the requirements
of ACI 350, Code Req.irenients for Environmental Engi-
neering Concrete ‘Structures, which is intended for struc-
tures comnoni;~used in water containment, industrial and
domesticwate: and vastewater treatment works. ACI 350,
however, dc s not give specific guidance on the design of the
doub!¢ containment systems, leak-detection systems, or the
ad<iti0,al recommendations for enhancing liquid-tightness
cwere in this report. This report does not apply to primary
or sccondary containment of cryogenic liquids, nonliquid
.naterials, or to systems containing radioactive materials.
This document does not cover material storage requirements
or environmental impacts of leaching.

The use of information in this report does not ensure
compliance with applicable regulations. The recommenda-

(acis

tions in this report are based on the best technical knowl-
edge available at the time they were written; however, they
may be supplemented or superseded by applicable local,
state, and national regulations. Therefore, it is important to
research such regulations thoroughly. (Refer also to Section
8.1.)

Guidelines for containment and leakage-detection systems
given in this report involve combinations of materials that
may not be readily available in all areas. Therefore, local
distributors and contractors should be contacted during the
design process to determine what materials are available

Thorough inspection of construction is essential.to ensurc
a quality final product. The written program<for ‘nspec-
tion should be detailed and comprehensive and showid be
clearly understood by all parties involved. See =ction 4.3
for an inspection checklist. (Refer to AC" 31. 4P for guid-
ance in inspection programs.) A preconstrucion conference
to discuss the program in detail is rec ymmended. Personnel
should be qualified, experienced, a2 ¢ rtified as applicable
to their specialty.

1.2—Definitions

Please refer to the latesi ~crsion of ACI Concrete Termi-
nology for a ccmp ehensive list of definitions. Definitions
provided herein co. \piement that resource.

ancillary | equ'pment—ancillary equipment includes
piping . fitings, valves, and pumps.

coatin;—ua very low permeability barrier material that is
bor ded to wne concrete and that is used to prevent fluid (or
gas) .~igration through the concrete.

hazardous material—a hazardous material is defined as
having one or more of the following characteristics: ignit-
able, corrosive, reactive, or toxic.

NOTE: The U.S. Environmental Protection Agency (EPA)
listed wastes are organized into three categories under the
Resource Conservation and Recovery Act (RCRA): source-
specific wastes, generic wastes, and commercial chemical
products. Source-specific wastes include sludges and waste-
waters from treatment and production processes in specific
industries such as petroleum refining and wood preserving.
Generic wastes include wastes from common manufacturing
and industrial processes such as solvents used in degreasing
operations. Commercial chemical products consist of chemi-
cals such as benzene, creosote, mercury, and various pesti-
cides. Hazardous materials are considered to include liquids
that are a classified as a physical hazard, health hazard,
or hazard not otherwise classified, each as defined herein.
The Code of Federal Regulations (CFR) Title 40—Protec-
tion of Environment, Part 261 Identification and Listing of
Hazardous Waste may also be helpful in identifying catego-
ries of hazardous materials pertaining to this document.

health hazard—a chemical classified as posing one of
the following hazardous effects: acute toxicity (any route of
exposure); skin corrosion or irritation; serious eye damage
or eye irritation; respiratory or skin sensitization; germ
cell mutagenicity; carcinogenicity; reproductive toxicity;
specific target organ toxicity (single or repeated exposure);
or aspiration hazard.
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