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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association, Inc.
and others. However, the Association or its members, jointly or severally, make no guarantee of the results and
assume no liability or responsibility in connection with the information or suggestions herein contained. Moreover,
it should not be assumed that every acceptable commodity grade, test or safety procedure or method, precaution,
equipment or device is contained within, or that abnormal or unusual circumstances may not warrant or suggest
further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Association
invites comments and suggestions for consideration. In connection with such review, any such comments or
suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonable oppor-
tunity to be heard. Proposed changes may be submitted via the Internet at our web site, www.cganet.com.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Association recommends reference to or use of this
document by government agencies and others, this document is purely voluntary and not binding unless adopted
by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available
via the Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.

Work Item 21-049
Environmental Committee

NOTE—Technical changes from the previous edition are underlined.

NOTE—No technical information has been changed from the 2017 edition. This reaffirmed edition may include
minor editorial changes.

REAFFIRMED: 2022
FOURTH EDITION: 2017
THIRD EDITION: 2008
SECOND EDITION: 2004
FIRST EDITION: 1999
© 2017 The Compressed Gas Association, Inc. All rights reserved.
All materials contained in this work are protected by United States and international copyright laws. No part of this work may be
reproduced or transmitted in any form or by any means, electronic or mechanical including photocopying, recording, or any information
storage and retrieval system without permission in writing from The Compressed Gas Association, Inc. All requests for
permission to reproduce material from this work should be directed to The Compressed Gas Association, Inc., 8484 Westpark Drive,
Suite 220, McLean, VA 22102. You may not alter or remove any trademark, copyright or other notice from this work. ﬁocu ments

Document Sharing Hub

This docum licensec t@ %e use of the purchaser. It may not be shared with any other person or used after the expiration date
Full docums:vi ng%{h% es:%%e%zq\?sﬁit ésﬂl}p r%ufs ion of the CGA. Any unauthorized use, reproduction, distribution, or modification of this printed page will


http://www.avadocuments.com/doc/cga-g-1-8-2017-2022
http://www.avadocuments.com/doc/cga-g-1-8-2017-2022

Licensed for the sole use of the purchaser. See license agreement penalties for distribution.

CGA G-1.8—2017 COMPRESSED GAS ASSOCIATION, INC. PAGE iii
Contents Page
B R 101 oo [F o1 1o o SR 1
P2 Yoo o 1= = TaTo I o1 o 1= 00 1
LG T I = 011 (o g T 1
4 Carbide lime tECNICAI ISSUES .......cocuiiiiiiieiee ettt sb e re e be e saeennis 2
4.1  Chemical/physical properties of carbide lIMe ..........coooiiiiiiiiii s 2
4.2 LIME USES ..t et st e e e e e e a e b e e e e e e s n e naneas 3
5 Regulatory issues for carbide lIMe .........coooiiiiiiii e e e e 3
5.1 Carbide IMe—a CO-PrOAUCT.......cueieieiii ittt rb e e st e e beenne e nnnee s 3
5.2 Carbide lIME PONGAS. ...cccuiiiieie ittt sttt et e st e e e s et e e n e ere e e e s 4
5.3 Canadian reQUIALIONS ........cooiiiiiiiii et nnee s 4
6  Potential enVIiroNMENTal ISSUES...........ii it e 4
570 s To 1| SRS 4
B.2  GFOUNAWALET ... .ottt ettt ettt ettt et a et e e e bt e s b e e b et ebe e e et sa et eae e eae e nee et e e e e e nenens 4
ST T 0 g =TI 7= (Y S 4
ST | T OO T TR PRSP RR PR PSPPI 4
7 Lime pond operation and MaINTENANCE ...........ceiiiiiiiiie et ee e sre e s ee e e e e e snee s 5
% B 1= ToT0 L4 72R= LT I o Yo =) (1 o [ R 5
7.2 SAfE NANAIING.....ceiiiee ettt e e e nn e e e reeea 5
7.3 LimMe PONA INTEGIILY ..o eeeeieieeete ettt ettt b e ae e e bt e e b et e be e nae e nanee s 5
7.4 Removal of lime Slurry or liMe PaSsTe ......cooiiiiiii e e 6
8 Lime poNd ClOSUIE PrOCEAUIES .......eciiiiiteieetti ettt ettt ettt et e st e s e st e s et e en e e e sreeeaneesneesnneenns 7
8.1  Phase |—Site characterization and regulatory reVieW ...........cccocueeiieiiiiieiiee e 7
8.2  Phase Il—Development of a site-specific closure WOrk plan...........cccoecveeiieeioeiiienesee e 9
8.3 Phase lHI—Work plan implementation .............cooiieiiiiiiii e 10
8.4 Phase IV—POSICIOSUIE ...ttt ettt e et e e e s e e e et e e e e aneeeeeaneeeeaanneeeeeanneeens 11
LS T 1= =Y (=Y oo 11
Appendices
Appendix A—Phase | checklist—facility and lime impoundment characteristics (Informative)............ccccconeee. 12
Appendix B—Phase | checklist—regulatory requirements (Informative) ........cccccovieciiiieiie e, 14
Documents

Document Sharing Hub

This docum licensec t@ 5%9 use of the purchaser. It may not be shared with any other person or used after the expiration date
Full docum\nlevi ng%{h% es:%%e%esquﬁit ésr?}p r%us ion of the CGA. Any unauthorized use, reproduction, distribution, or modification of this printed page will


http://www.avadocuments.com/doc/cga-g-1-8-2017-2022
http://www.avadocuments.com/doc/cga-g-1-8-2017-2022

Licensed for the sole use of the purchaser. See license agreement penalties for distribution.

CGA G-1.8—2017 COMPRESSED GAS ASSOCIATION, INC. PAGE 1

1 Introduction

This guideline has been written in response to the demand for information relating to the proper operation and
closure of carbide lime ponds.

2 Scope and purpose

This guideline is intended for use by owners and operators of carbide lime ponds and others providing services
to these entities. Its purpose is to provide guidance on how to responsibly operate and close carbide lime ponds
associated with the manufacture of acetylene gas from calcium carbide.

3 Definitions

For the purpose of this publication, the following definitions apply.

3.1 Publication terminology

3.1.1 Shall
Indicates that the procedure is mandatory. It is used wherever the criterion for conformance to specific recom-
mendations allows no deviation.

3.1.2 Should
Indicates that a procedure is recommended.

3.1.3 May
Indicates that the procedure is optional.

3.14 Will
Is used only to indicate the future, not a degree of requirement.

3.1.5 Can
Indicates a possibility or ability.

3.2 Technical definitions

3.21 Calcium carbide
Nonflammable chemical compound of calcium and carbon that reacts with water to produce acetylene gas and
carbide lime.

3.2.2 Carbide lime
Calcium hydroxide (calcium hydrate) derived from the reaction of calcium carbide and water.

NOTE—Lime refers to carbide lime unless otherwise specified.

3.23 Co-product
Material such as lime slurry that is a product of a process produced for the general public’s use and is ordinarily
used in the form it is produced by the process.

NOTE—See Title 40 of the U.S. Code of Federal Regulations (40 CFR) Part 261.1(c) [1].!

3.24 Hazardous waste
Solid waste as defined in 40 CFR 261 [1].

NOTE—In Canada, waste management is governed by provincial as well as federal regulations under the Canadian Environ-
mental Protection Act [2]. Operators of lime ponds should reference the environmental regulations of the province where the
lime pond is operated for specific definitions [1].
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3.2.5 Hazardous waste under the characteristic of corrosivity

Solid waste that is aqueous and has a pH less than or equal to 2 or greater than or equal to 12.5 as determined
by using Methods 9040B or 9045C in Test Methods for Evaluating Solid Waste: Physical/Chemical Methods,
U.S. Environmental Protection Agency (EPA) SW-846 [3].

NOTE—In Canada, waste management is governed by provincial as well as federal regulations under the Canadian Environ-
mental Protection Act [2]. Operators of lime ponds should reference the environmental regulations of the province where the
lime pond is operated for specific definitions [1].

3.2.6 Lime paste
Carbide lime and water mixtures typically containing greater than 45% solids.

3.2.7 Lime pond
Natural or manmade structure generally formed by earthen materials used to store and contain carbide lime
before sale.

3.2.8 Lime pond closure
Overall process to responsibly decommission a lime pond with any necessary approvals from applicable regula-
tory agencies.

3.2.9 Lime slurry
Carbide lime and water mixtures typically containing 10% to 45% solids.

3.2.10 National/state pollution discharge elimination system (NPDES/SPDES) permit
Authorization, license, or equivalent control document issued by the U.S. EPA or a state environmental agency
to implement the requirements associated with point-source wastewater or storm water discharges.

3.2.11 pH
Hydrogen ion activity of a solution expressed as the logarithm of the reciprocal of the hydrogen ion concentration
in moles per liter at 25 °C (77 °F).

NOTE—The practical pH scale extends from 0 (very acidic) to 14 (very alkaline) with 7 corresponding to exact neutrality.

3.2.12 Pozzolanic effect
Reaction between siliceous or alumino-siliceous material (soils, sand, etc.) and alkaline hydroxides (such as
lime) in the presence of moisture to form compounds having cement-like properties.

3.2.13 Publicly owned treatment works (POTW)
System managed by a public agency to collect and treat sanitary and approved industrial wastewaters.

3.2.14 Solid waste
Any discarded, disposed of, burned, or incinerated material that is not excluded by 40 CFR 261.4(a) or that is
not excluded by variance granted under 40 CFR 260.30 and 260.31 [1].

NOTE—In Canada, waste management is governed by provincial as well as federal regulations under the Canadian Environ-

mental Protection Act [2]. Operators of lime ponds should reference the environmental regulations of the province where the
lime pond is operated for specific definitions [1].

4 Carbide lime technical issues

41 Chemical/physical properties of carbide lime

Carbide lime is a co-product generated through a reaction of calcium carbide and water during the acetylene
manufacturing process. It is also referred to as lime slurry, lime hydrate, carbide slurry, and generator slurry. The

chemical equation for this reaction is:

CaC, + 2H,0 — C,H, + Ca(OH), + Heat

A large amount of excess water is used in the wet process to produce calcium hydroxide in slurry f i v
to 15% solids. Dwuments
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The calcium carbide used in this process is manufactured by the reduction of high-quality quicklime (calcium
oxide) with carbon from selected cokes at high temperatures of the carbide electric furnacing process. The acet-
ylene manufacturing process produces a consistent quality hydrated lime with chemical properties that vary
slightly depending on the calcium carbide source and production conditions.

Carbide lime has a chemical analysis comparable to high-grade hydrated lime (see CGA G-1.5, Guideline for
Carbide Lime: Its Value and Uses) [4]. Carbide lime has a fine particle size and a characteristic grayish tint due
to finely divided carbon and ferrosilicon. Small quantities of acetylenic impurities give carbide lime a characteristic
odor, which quickly dissipates when exposed to air. Measuring the pH of carbide lime is a highly temperature-
dependent endeavor and should be done under controlled laboratory conditions (see 5.1 for further information
on carbide lime pH).

Lime slurry from a wet generating process is generally processed to increase the solids content through lime
ponds, decanting, membrane filtration, mechanical thickeners, and mixing with quicklime. Lime ponds, which
also function as a storage facility, are usually excavations with earthen dike perimeters.

Inactive lime ponds usually form a crusty surface when dry. This is due to the natural reaction of atmospheric
carbon dioxide with calcium hydroxide to form calcium carbonate. However, calcium hydroxide remains stable
several inches below the carbonate surface of the pond.

4.2 Lime uses

Carbide lime is a versatile material that can often substitute for commercial hydrated lime. It is used in many
chemical and industrial processes for neutralization, coagulation, precipitation, hydrolysis, chemical reactions,
and numerous other applications. It is also used in agriculture for soil sweetening and for soil stabilization in
highways, airfields, and other structural projects. Many environmentally beneficial uses include wastewater pH
adjustment, lime precipitation of sewage effluent, sewage sludge stabilization, water purification and softening,
neutralization of acidic waste streams, flue gas desulfurization of power plants, and stabilization of hazardous
waste before disposal. It is also used to close hazardous waste sites. See CGA G-1.5 for a further description of
carbide lime applications [4].

5 Regulatory issues for carbide lime
5.1 Carbide lime—a co-product

Carbide lime is a co-product resulting from the manufacture of acetylene gas from reacting calcium carbide with
water. Carbide lime is sold for many uses including but not limited to those identified in 4.2. In many cases, the
lime meets American Society for Testing and Materials (ASTM) purity standards before use [5].

As long as the lime is being marketed actively, it is considered a product and not a solid waste. Due to the
beneficial properties of lime in land application as described in 4.2, closure of lime ponds in strict accordance
with solid waste regulatory requirements can be unnecessary and unwarranted. In this publication, CGA has
identified responsible best practices to safely operate and close lime ponds while mitigating potential adverse
environmental impacts.

Carbide lime that can be classified as a solid waste is not considered a hazardous waste according to U.S.
regulations. On November 13, 1979, EPA removed calcium hydroxide from the hazardous substance list under
Section 311 of the Clean Water Act since it does not exceed the acute toxicity criterion when discharged to the
environment [6]. Further, on May 19, 1980, EPA finalized regulations that adjusted the upper pH limit to 12.5 for
hazardous waste under the characteristic of corrosivity. EPA established this upper pH limit principally so it would
not inhibit lime use for beneficial processes such as waste stabilization. Finally, on April 5, 1995, EPA issued a
regulation establishing a temperature range of 24 °C to 26 °C (75 °F to 79 °F) to use when analyzing the pH of
materials for the corrosivity characteristic when the material has a pH greater than 12. Since carbide lime cannot
have a pH greater than or equal to 12.5 under these laboratory conditions, carbide lime is not a hazardous waste
under the corrosivity characteristic [7].
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