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PREFACE 

The attached doctment was prepared by Versar Inc. for the Office of 

'lbxic SUbstances of the Envirormental Protection Agency. The purpose of the 

~rk reported in this document was to estimate the probable costs of carcq?ly­

ing with the draft PCB narking and disposal regulations, 40 CFR 761 

(Appendix B). '111ese regulations are being prepared in fulfillm:mt of the 

statuatocy requirements of Section 6(e} of the Toxic Substances Control 

kt (Appendix A) • 

This econanic analysis program was sponsorerl by the EPA, but the results 

reporterl are tlDse of Versar Inc. This report was suJ::mi tterl in partial ful­

fillment of the requirerrents of Contract It>. 68-01-3259. The reJ.X)rt is not 

an official EPA publication. lb~er, this study does rreet all of the require­

nents of an econanic impact analysis of the proJ.X>sed regulation. 

The ea:>nc:mic analysis of the draft disposal and marking regulation 

was one of a number of research tasks conceming PCBs which Versar has per­

fo:med for the Office of Toxic Substances, U.S. EPA. This report was prepared 

under the sur;:ervision of Mr. Robert Westin, Principal Investigator. Other 

major contributors were: 

I.Duis Fourt, Ph.D. (Econcmic rrethodology and transportation 
costing) 

Marvin Drabkin, Ph.D. (Incinerator technology and costing) 

Deb:>rah Guinan (Landfill technology and costing} 

David Berkey (Analysis of marking regulations) 

Irwin Frankel, Ph.D. (~ntamination and storage costing) 

Dave SOod (Incinerator location/transportation cost analysis) 

Special acknowledgements must be given for the close SUPIXJrt received 

frcm Mr. David E. Wagner, EPA Project Officer, and Mr. Harold Snyder, EPA 

Regulations Developnent Group of the Office of Toxic Substances. The factual 



strengths of this report are due to the close cooperation received frcm 

industry, particularly representatives of the existing incinerators and the 

major electrical equiprent manufacturers. 

'lltls report is based on the draft regulations as they were written on 

J\f)ril 18, 1977. 'Ihis draft was undergoing continued review by the Office of 

'Ibxic Substances and other offices within EPA, and changes which may haw been 

made to the draft regulations after April 18 could not be considered in this 
analysis. 'Iherefore, it is suggested that the draft regulation which is 

included in Appendix B be carefully catl)ared with the fonnal prop:,sed regula­

tion which will be published in the Federal Pegister, and that the econani.c 

oosts developed in this report be recalculated as necessary to reflect any 

subsequent changes in the draft regulation. 

'Ihis report is being released and circulated prior to the public hearing 

on the p:rop:>sed regulation. It will be considered along with the infomation 

during the hearings in the establislurent of the final regulations. Prior to 

final promulgation of the regulations, this study shall have standing in any 

EPA p:roceeding or oourt proceeding only to the extent that it represents the 

views of Versar. It cannot be cited, referenced, or represented in any respect 

in any such proceeding as a statenent of EPA's views regarding the inpact of 

the proposed regulations. 
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1.0 INI'ROOOCTION 

The purpose of this study was toe-valuate the economic impact of the 

draft regulations for the marking and disposal of p:,lychlorinated biphenyls 

(PCBs), 40 CFR 761. '!be draft regulations were prepared by the Office of 

'Ibxic Substances of the Envirannental Prote::tion Agency with the SUfPC>rt of 
the Interagency PCB ~rk Group. 

The scope of this analysis included estimates of the quantities of 

PCBs and equiptent containing PCBs which will be affected by the proposed 

regulations, the present and required future availability, feasibility, 

and costs of the required PCB disposal facilities, the secondary oosts of 

controlled disposal inclu::ling storage, recordkeeping, and transportation, 

and the costs of satisfying the various narking :requirenents. The eco­

nanic analysis included estirna.tes of the additional costs of corrplying 

with these .regulations as a function of year and economic sector. The 

analysis also considered the p:,ssilile econanic effects of these costs on 

price levels, investrrent requirerrents, and en1J?loyrrent. Finally, the 

effects of conpliance on energy requi.re.-rrents and on t..~e availability of 

strategic ma.terials were estimated. 

1.1 CUrrent PCBs Usage in the United States 

PCB.shave been used in the United States since 1929. Major 

uses of this chemical in the past have incll..lded transforrrer C'OOling 

liquids, capacitor dielectric liquids, heat transfer and hydraulic 

liquids, as a dye carrier in carbonless copy paper, as a plasticizer 

in paints, adhesives and caulking oompounds, and as a filler in investrrent 

casting wax. Under a previous task of this oontract, Versar studied the 

use of PCB.s and reported the estimated usage and distribution of PCBs 
as shown in Table 1-1. (l) 

U) Versar Inc. PCBs in the United States: Industrial use and Environmental 
Distribution. NTIS PB-252 402/3WP. Feb., 1976. 
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Table 1-1 

Estimates of Cumulative PCBs Production, Usage, and ·Gross Environnental (l) 
Distribution in the United States over the Pericxl 1930-1975 in Millions of Pounds 

Estirntod 
Com-ercial Camrercial Jntuutrial l'Clls CUrrently I"CDs currently PCDs ~lii\J.>i lily 
Produ,:;tion Sales Purchases of PCll in Service in E)11111 onncnt Destroyed of \'.i.lues 

U.S. l"CB Production 

'lbt.al U. S • PCB Iilp:>rta 

U.S. PCB lbnestic USd<JO 

Tot4l u.s. FCB E:x[Jorts 

l'CB by Use Category: 

Petrolcun !l<lditivcs 
Heat ·rran1;fcr I-' 

I Misc. lndllStrial 
Iv C.1ct0nlcss Copy Paper 

ll11.l1aulics ill1d Lubricants 
Oll,er PlasUcizi;r Uses 
ca,·,3citms 
Transfo111.:e,:1 

Ue;es OU1er than Electrical 
.. 

~ 

PCD D<:<)radcd or Incinerated: 

F.1w i ruru11.mt:ally De<Jrotled 
l11ci11ct·,.-,tt:.,J 

Landfills tln() PCDs in O~tps: 

uip. ,uvl 'J'r,ms. Pn.x.luct ion 
~:asto,s 

0bsoletc Ele. t']Uifm'nt 
Other (par.or, plastic, etc.) 

Frt.-e PCBs in the Environirent 
(soil, water, air, ~ilrcnt) 

Tot.al 

1,400 

l 

1,253 

150 

l 
20 
27 
45 
80 

115 
630 
335 

1,401 1,401 1,253 

(1) Versar Inc. PCBs in the United. States: 
February, 1976, NTIS PB-252 402/3WP 
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The major U.S. manufacturer of PCBs has l:::een M:msanto. Since 

1972, M:msanto has limited sales of PCBs to manufacturers of transformers 

and capacitors. A previously reported investigation by Versar indicated 

that al::x:>ut one million pounds of PCBs -were prcrluced by a small manufacturer 

fran 1972 through 1974 for use as a heat transfer liquid, but that there 

-were no significant arrounts of U.S.-pro:iuce:i PCBs ranaining in use in :non­

electrical systems in 1976. (1) 

PCBs have also been irnp::>rted for use in investment casting wax, 

for maintenance of certain mining machinery, and as the coolant in electrical 

transfonners. The use and industrial .importance of these .imported PCBs was 
2 the subject of a recent investigation by Versar. < ) 

Decachlorobiphenyl was .iroporte:i fran Italy for several years for 

use as a filler in investment casting wax, but this use was end.eel in mid 

1976. Several manufacturers of invest:rrent casting wax are presently using 

imported !?()lychlorinated terphenyls in their products, and these Pers may 

be contaminated with up to 10% PCBs. It is assumed that the concentration 

of PCBs in the PCTs can be reduced. to below .05% by stricter quality control 

during manufacturing. If this cannot be done, the PCTs will have to be 

rnarke::1 as being PCBs, and tre used wax may be subject to the proposed marking 

and disposal requirerrents. 

The use of in;:orte:i PCBs in the maintenance of certain mining 

machinery is well documented, and will be investigated in rrore detail during 

a research program to be sponsore::i by the U.S. Bureau of Mines later this 
year. Section 6 (e) (2) (A) of the Toxic Substances Control Act requires that 

this mining machinery not be used after 1977. The disposal of the PCBs in 

the machinery arrl tre contaminated rrachinery will be subject to the require-

(l) Versar Inc. Usage of PCBs in .g,:,en and sani-close:i systems and the Re­
sulting Losses of PCBs to ili3 Environment. EPA.560/6-77-009 (unpublished 
bra£€ Rei:ort) • September 1, .1976 •. 

(2) Versar Inc. ·.ru;sessm:mt of the Environnental. ·ana. F.cOnanic Ircpacts ·of the 
Ban on Jl'cq:orts of PCBs. EPA 560/6-77-007 (ttf1publishe:1 Draft Report). 
February 1, 1977. 
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nents of the proposed disposal regulations. 'llle disposal of the PCBs from 
the approximately 350 mining machines is not expected to have a significant 
impact on the availability of landfill or incineration facilities, nor is 

it expected to have a significant econanic impact on the mines. 

Recent inp:)rts of PCBs as c::amp:)nents of transfonners are known to 

have excee:ied 500,000 lbs. such inp:>rts of PCBs do not significantly effect 

the estimates of total an:ounts of PCBs in service based on U.S. proiuction 

data. The PCBs in such foreign built equipnent will, of course, be subject 

to the proposed marking and disposal regulations. 

Due to growing conce-rn about the environmental hazards of PCBs, 

M::>nsanto announced late in 1976 that it 'MJUld cease operation of its PCB 

manufacturing facility in Cctober, 1977. As a result, rrost manufacturers of 

:!?CB transfonnars and of large high voltage capacitors have switched to 

other liquids in place of PCBs, an:i n:ost manufacturers of small capacitors 

have indicated that they will stop using PCBs during 1977 or 1978. 

Based on these previous studies, we can ronclude that the marking 

and disposal regulations will have little effect on manufacturers wh:> use 

PCBs in new equip:nent, and that the only existing PCB uses that will be 

affected will be transfomers and capacitors. 

For p.u:poses of analysis, the existing PCB electrical ecJl,l.ipnent has 

been classified in the following six categories. The PCB and equiixnent 
weights arrl the service lives listed for each categocy are averages for all 

equipnent in that categocy. The total weights listed for the capacitors are 

the average ~ghts of the smallest disposable units. 

PCB transfo:rners @: 

2150 lb PCBs 

3000 lb liquid 

6500 lb drained weight 

40-year average life 
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(LHV) Large High Voltage capacitors @: 

25 lb PCB 

120 lb total 

20-year average life 

(LLV) Large I.l:M Voltage capacitors@: 

3.5 lb PCB 

20 lb total 

15-year average life 

(HID) High Intensity Discharge Lighting Capacitors @: 

2 lb PCB 

8 lb total 

20-year average life 

(SA) Small Appliance Capacitors@: 

1 lb PCB 

5 lb total 
15-year average life 

(FL) Fluorescent Lighting Ballasts @: 

0.1 lb PCB 

3.5 lb total 

15-year average life 

'Ihe total numbers of electrical items containing PCBs is sum­

rrarized in Table 1-2. 

'Ihe .il:rp:)rtance of controllinq disPOsal of PCBs from electrical 
equif;l!Eilt lies in the fact that there is presently fi-ve tines as much 

PCB in use in electrical equiprrent as there is free in the environment. 

Although controlled disposal of the PCBs presently in use will not solve 
the problems which are row being caused by PCBs in the enviromrent, un­

controlled disposal could increase the levels of environmental PCBs by 

a factor of six or nore. 
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Table 1-2 

Number of PCB Items·m service 

Tr,msfuimers UIV LLV 

Capacitors 

HID SA FL 

lltilities fM,000 7,600,000 1,000,000 800,000 

Cumercial illrl 
Apartnent Buildings 28,000 7,500,000 500,000 5,000,000 630,000,000 

1--' 
I 

°' 
Industrial 

Private ResidP.ntial 

28,000 400,000 7,500,000 

4,000,000 

19,200,000 

45,000,000 

130,000,000 

40,000,000 

'f(YJ'l\£, 140,000 8,000,000 20,000,000 25,000,000 50,000,000 800,000,000 



1.2 Effect of the Toxic Substances Control Act on the Usage 
·of PCBs 

In 1971, the President's Council on Envirormental Quality 

developed a legislative proposal for dealing with p::>llution fran toxic 

chemical substances. Finally, after I'IEl'lY carplex congressional hearings 

and debates, the Toxic Substances Control Act was signed into law in 

October 1976. The Toxic Substances Control Act becarre effective on 

Januaxy 1, 1977. '!be Act enables the Mninistrator of the Envirormental 

Protection Agen.cy to d:>tain from industry any infonnation bearing on the 

use, distribution, production volurres and ItEthods, health effects, arrl 

any other data necessary to tmderstanding whether or not to what extent 

aey given chemical substance or a:inpound may adversely affect peoples' 

lives either directly or indirectly. The Mninistrator of EPA is ern­

pc:Mered to act through the courts to prohibit the manufacture, process­
ing, distribution, use, or disposal of any chemical substance or mixture 

found to present an unreasonable risk of injury to health or the envi:ron­

nent. 

The Act addresses only one chemical class directly, that being 

polychlorinated biphenyls, a class of bicyclic compounds having between 

1 and 10 chlorine atoms :i;:er rrolecule. Section 6 (e) of the Act establishes 

dates for the discontinuation of the use of PCBs in open systems, for the 

end of nanufacturing and imp:)rtation of PCBs, and for the errl of the use 

of PCBs in newly manufactured equipnent (see Appendix A). Section 6 (e} (1) 

requires that the Administrator prc::s:m.ilgate rules prescribing the disposal 

and marking of PCBs by July 1, 1977. The draft of the proposed regulation 

analyzed by this report was prepared in response to this statuatory require­

n:ent by the Office of Toxic Substances with the support of the Interagency 

PCB Work Group. 

With the exception of the regulations for marking and disposal, 

Section 6 (e) will have little inpact on the use of PCBs. The Act does not 

require that existing capacitors or transforrcers be renoved from service, 

oor does it specifically pi."'Ch.ibit the continue:l use of stock-piled PCBs 
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for transfomer maintenance. 'llle prohibition on open systan uses after 

1977 will result in the early retirerrent or m:x:li.fication of several 

htmdred mining machines, but no other significant open sys tan uses are 

known. The manufacturers of transfo:t:nerS and large capacitors plan to 

end llDSt of their usage of PCBs by the end of 1977. Several nanufacturers 

of snail capacitors will continue using PCBs into 1978, ~rking frcxn 

inventories of PCBs as there will be no U.S. production of PCBs after 

1977. 'llle marking J:eqllirenents will apply to these srrall capacitors 

and to the new electrical equip;rent in which they are used as conponents, 

but these marking requirenents should end within a year or two as use of 

PCBs is discontinued in new capacitors. 

1. 3 Draft Regulation· for the Marking · and Disposal of PCBs 

The draft regulation is included in this re:r;:ort as Appendix B. 

'llrls regulation specifies the required disposal procedures for various 

types of PCB equipnent and materials, and establishes requirerrents for storage 

areas, record keeping, and labeling of PCB equip-cent, containers, storage 

areas, and vehicles. 

Prior to the enactxrent of the F.esource Conservation and Recovery 

Act of 1976 (Pub. Law 94-580) in October, 1976, the Federal EPA had no 

jurisdiction over the operations of hazardous waste incinerators and chemi­

cal waste landfills. Regulations have not yet been promulgated under 

ICFA. Therefore, EPA has included special requirerrents for PCB incinera­
tors and landfills in the prop:>sed marking and disposal regulations. These 

proposed regulations require that all incinerators and chanical waste land­

fills used for the disposal of PCBs must be approved by the EPA Regional 

.Administrator, and establish guidelines for the evaluation of the accepta­

bility of the facilities. Since this require1rent for Federal approval 

has not previously been required, existing facilities operate under state 

authorization and do not have the required Federal approval. It is not 

~ whether any of the existing landfill facilities can neet the pro­

:[X)Sed requirarents without m:xlifying their facilities and/or operating 
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p:r::ocedures. All existing incinerators will have to be m:xlified to pro­

vide for additional nonitoring before they will neet. the requi.rerrents. 

1.4 Defirtition of Economic Inpact 

Executive Order 11821 (as extended) and CMB Circular A-107 

require that najor legislative proposals and regulations by agencies of 

the Executive Branch must be accanpanied by a statarent certifying that 
the eoonanic inpact of the proposal has been evaluated. EPA' s guidelines 

on Economic Ircpact Analysis Statercents (fo:crerly Inflation Impact 

Statatents) provide that regulations shall be considered a :rrajor action 

and shall require an Econanic Impact Analysis under the follCMing oon­

ditions: (1) If the increnental annualized costs of ~liance, includ­

ing capital charges, exceed $100 million in any year, (2) the increnental 
cost of p:roduction of any major product exceeds five percent of the sell­

ing price of the produ:t, (3) net national energy oonsurrption would be 

increased by the equivalent of 25,000 barrels of oil a day, or ( 4) the 

supply or demand of certain specified materials would be affected by rrore 

than three percent. 

The major impact of the rules will apply to the owners and 

users of currently operating PCB capacitors and transfonoors. These 

p:rsons will be affected by increased costs due to the special :rrarking, 

storage, disposal, and recordkeeping that will be required for this 

equiprent. In the following analyses, 1iJe have reviewed. the availability 

and costs of disposal facilities, storage facilities, and transportation 

services. Estimates are also niade of the anount of PCB equiµren.t requir­

ing oontrolled. disposal by year and segrrent of the econcrcy'. The total 

oosts are calculated based on the application of unit capital and opera­

ting costs to the disposal requirercents. Price .inpacts are calculate:1 
an the assmption that all costs of o::xrplying with the regulations will 

be reoovered from the ultimate consuner of gooos and services. Effects 

on energy requirerrents and the supply of strategic materials are cal­

culated an a national basis using the upper round estinates of the im­

pacts of the regulations. 
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In a similar wey, the effects of the marking, storage, and 

reoomkeeping costs have been analyzed an a unit basis as applied to 

individual items or facilities. Total econanic .inpacts are then cal­

culated based on estinates of the total mmber of such ita:ns or facilities 

affected by the regulations. 
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Consideration of the unit costs of storage and disp:,sal are basic to 

any calculation of the total economic impacts of the prop:,sed regulation. 

'!he proi;:osed regulations are very sp:cific ooth in specifying what is to be 

done and in sp:cifying now it is to be done. The following sections of 

this rep:,rt consider in detail the technical and econanic aspects of each 

part of the proi;:osed disi;:osal requirements. 

2.1 P:rop:>sed Disp:,sal Requirem:mts 

The basic disp::>sal requirarent for all PCBs is controlled use and 

storage follor,.,ied by high ~ature incineration. considerations of the 

present lack of incineration facilities capable of handling capacitors and 

of the high costs that would oe incurred by requiring renoval of small 

capacitors fran. large equipnent and requiring special handling of fluores­

cent light ballasts in individual residences have resulted in a mm1ber of 

exanptions fran the basic requirenent of incineration: 

Cl} Until July 1, 1979, non-liquid PCB mixtures (contaminated 

soil, rags, sewage sludge, etc.), PCB capacitors and PCB 

fluorescent light ballasts may be disp:,sed of in chemical 
waste landfills. 

(2) PCB containers (tank cars, trucks, drums, etc.) that have 

been contaminated with PCBs may be decontaminated by 

triple rinsing. 

(3} PCB transfonners may be disi:osed of in chemical waste land­

fills following rinsing to reduce their content of PCBs and 

tm chance of leakage during transp:>rtation or after 
burial. 

(4} Small PCB capacitors in electrical equiptent do not have to 

be renoved before the equipnent is disp:,sed of. Since rrost 

capacitors are rerroved fran service because the equii;:m:=nt is 
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obsolete, rather than due to failure and replacanent of the 

capacitor, the effect of th.is exemption appears to be that 

the. disp:)sal of rrost small capacitors will be as municipal 

solid wastes as part of larger eqi.ripnent. 

(5) Srall capacitors and fluorescent light ballasts used in 

private housing units may be disposed of by the occupant 

as municipal solid waste. 

(6) Material or equipnent containing less than 500 :ppn (one i;ound 

per ton} of PCBs will not require special handling or disposal. 

Incinerators and chemical waste landfills used for disposal of PCBs 

will have to have approval from the EPA regional administrator. 'Ihe proi;osed 

regulations establish.detailed technical guidelines for the proper operation 

of these facilities. 

All .in:lustrial plants, utilities and others who dispose of other 

than small PCB capacitors will be required to provide special diked and pro­

tected storage areas. Each storage facility larger than two 55 gallon drums 

will also be required to maintain records as to hcM- the PCBs are handled. 

CMners of significant quantities of PCBs in transfonners, capac­

itors, or other eg_uipnent are required to maintain rea:>rds including the 

location and scheduled disi;osal of the PCBs. 

2.2 Decontamination 

Because of the i;otential for liability from accidental spills of 

PCBs during decontamination, we do not foresee :rruch use of this alternative 

disposal rneth:xi. There will be sane initial decontamination of tank cars, 

tank trucks, and production machinery as production of new PCBs is phased 

out. This will not have a major effect on total econanic impacts. Any de­

contamination perfo:t:m:rl after this initial period will result in a slight 

decrease in the costs shown for incineration, but the effect should not be 

significant. 

2-2 



Effective decontamination of drums and small containers has been 

reported. for pesticides, by triple rinsing of the containers with solvents 

which contain< 0.05 per cent of pesticide but have a solubility of 5 per 

cent or rrore f0r the pesticide. (1) Each rinsing uses a volume of solvent 

approximately 10 per cent of the volurre of the container, and the rinsing 

I1U.1St be acccmplisherl by sloshing or oth.enrise forcing repeate:i contact of 

the container internal surfaces with the solvent. The efficiency of de­

contamination depends in part on the degree of solvent contacting and on 

the condition of the container surfaces being cleaned. After each rinse, 

the solvents are collected and incinerated. This procedure is believed 

readily adaptable for PCB containers. 

r-bst large transfonrers are filled with a liquid which acts b:>th 

as a coolarrl and as an electrical insulator. Approximately 5 per cent of 

such transfonrers are filled with a mixture of PCBs with up to 40 per cent 

trichlorobenzene. This non-flamnable coolant containing PCBs is known by 

the generic term "askarel". Ccrnplete decontamination of askarel filled 

transfo:r:rrers does not appear feasible. However, partial decontamination of 

askarel transfonrers which are being taken out of service is required. This 

can be accanplished by thoroughly draining the askarel fluid frcm the trans­

former, followed by refilling and recirculating for several murs with a 

solvent such as mineral spirits. The solvent is then drained and incinerated. 

Preliminary results of a test which was perfonned by Westinghouse, spJnsored 

by the Federal Failway Administration, and based on the al:ove procedure, 

achieved. a 99 per cent reduction in the quantity of PCBs in t.l-ie transfonner. 

Transfo:rrrers so treated may then be disp:>sed in a chemical waste landfill. 

The ranaining 95 per cent of liquid filled transfonners are filled 

with mineral oil. 'Ihl.s mineral oil may ce contaminated with small arrounts of 

PCBs because the same equipnent has been usai in the past to manufacture and 

service mineral oil filled and askarel filled transformers, arrl the equip-

Cl) Midwest Research !nstitute, Guidelines•for the Di~sal of·Srna11•cuantities 
of Unuse:l Pesticides, EPA-67072-75-057, Cincinnati~: National 
Envi.rOnn'ental Research Center, USEPA, June, 1975. 
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rrent has not always been decontaminated thoroughly after handling PCBs • 

.Recent surveys have irrlicated that the contamination of the mineral oil is 

alm:>st always below a concentration of • 02 per· cent PCBs. No cases are 

documente:i where transfo:i:rner mineral oil has contained over .05 per cent 

PCBs thJugh the ultirrate disposal of any such oil ~uld have to be by high 

tarq_::erature incineration under the requirements of the pro:r;osei regulations. 

It is p:,ssible that routine incineration of transfo:rrrer mineral oil may 

eventually supply a significant p:,rtion of ti)= fuel required to incinerate 

PCB capacitors. Such incineration of mineral oil v.OUld not be exi:ected 

to have a significant economic impact because its value as a fuel w::>uld off­

set the cost of handling ti)= oil. 

Ask.a.rel transforrrers which are kept in service, but retrofilled 

with a silicone or other oil, should be thoroughly drained of askarel oil 

prior to refilling with replacement oil. SUbsequent drainings and refillings 

of such transfonrers will require eventual incineration of the oil used to 

retrofill the transfonners. In the case of silicone oil, it has been re­

p:,rted that treatment with an activated carton will rem:>ve the PCBs and 

r:enni t reuse of the oil. (l) In the case of mineral oil, the initial retro­

fill must be incinerated. Subsequent mineral oil retro-fills must also be 

incinerated tmtil the level of PCB is less than 500 ppn. 

2.3 Storage for Disposal 

M:>st storage areas required by the prop::,sed regulations will be 

established by office and cc:mnercial buildings, electrical re:p:rir shops, and 

small industrial buildings for the storage of small capacitors and fluores­

cent light ballasts that are rerroved during nonnal maintenance. These 

storage requirements may be fairly significant in the case of a large 

building. For instance, the WJrld Trade Center in New York City has 250,00 

fluorescent light ballasts; replacarent of failed ballasts may result in the 

requiranent to store several hundred ballasts per week prior to disp:,sal. 

Snall facilities may generate only a ff:!W capacitors or ballasts each year for 

disp:,sal. 

(1) Personal camo.mication, Mr. 'Ibr orbeck, Dow COming, Midland, Michigan. 
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If the storage areas for accumulation of small capacitors (and 

presumably fluorescent light ballasts) are limited in size to two 55 gallon 

drums stored inside, no special flooring, diking, or record keeping will be 

required. The cost of establishing such an area will be the cost of pro­

curing a 00T spec 5, SB, or 17C open head drum, :marking the drum and area, 

and establishing maintenance i;:olicies requiring the collection of capacitors 

and ballasts. 'lbtal costs ~uld be about $25 for the drum, plus $10 (one 

man hour) for labeling the drum and setting up the storage location, and an 

additional administrative expense of $80 for ordering the drum, establishing 

:i;::olicy, etc. First year costs ~uld therefore be about $115 per small storage 

area plus an equivalent of rent for the storage area of $30, or a total of 

$145 per area. 

Annual operating costs of the small storage facilities include the 

equivalent of rent for the area dedicate::1 to PCB accumulation (10 square feet 

x $3/ft2/year}, replacanent drum costs (0.6 drums/year x $25), and $50 per 

year administrative costs, for a total of $95 per year. 

While all of these costs can be attribute::1 to the establishment and 

operation of small storage areas, they may not all be economic costs. By 

locating the drum in an unused area of the basenent or warehouse, the facility 

could reduce or eliminate the econanic costs of the storage area. Similarly, 

by using second hand drums and by setting up the storage area during a time 

of slack labor demands, the out of pocket costs for the establisturent and 
operation of the storage areas could be reduced to the few dollars a year 

required to purchase the special labels and procure {or not return for credit) 

the drums. 

In addition to the small storage areas, special indoors storage 
facilities which may not now exist will be required by utilities, transfo.rmar 

repair shops, and other operations which store large capacitors or trans­

fonners or which stockpile PCBs for transfo.rmar maintenance. 'Ihese storage 

areas will require irnpemeable floors and dikes. Engineering and construction 

costs of $1000 to $5000 ~uld be incurred in ~ting these specifications for 
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each major storage facility. 'An average major storage facility might have 

an area of 200 square feet, recpiring a capital outlay of $2000. F.quivalent 

rental costs of $3.·oo per square foot per year would still apply, and drum 

costs would be aoout $225 per year. Labor costs would be incurred in 

handling the PCB equiµnent and checking the drums; tw::> man tours per week 

\oO.lld result in an annual cost of $1000. Administrative costs of $300 per 

year might also be attributable to the storage area. The o:perating costs 

for each major storage area would therefore be $2125 per year. 

2.4 Chemical Waste•Landfill 

Chemical waste landfills provide enviromental safeguards and long 

tenn protection designed to prevent the entry of stored PCBs into the environ­

m::mt. Altmugh the PCBs will only be :innobilized, rather than destroyed, 

the use of chemical waste landfills is to be preferred to uncontrolled dis­

p::,sal of PCBs_where incineration capabilities are not available. 

2.4.1 Propose:i Requirements 

The draft regulations require that chemical waste land­

fills used for the diSp:>sal of PCBs I::e approverl for such use by the EPA 

Regional l-rlmi.nistration. The prop:>se:i regulations specify the following 

guidelines for approval of chemical waste landfills: 

(1) The canposition and voluma of each waste is known and approved 

for site diSp:>sal by pertinent regulatory agencies. 

(2) The site should be geologically and hydrologically approved 

for hazardous wastes. Incllrled in the criteria would be 

soil or soil-liner :perrreation rate of less than 10-7 cm/sec; 

in-place soil thickness of 4 feet or canpacted soil liner 

thickness of 3 feet, greater than or equal to 30 percent passing 

a number 200 sieve; liquid limit greater than or equal to 3u; 

a plasticity index of greater than or equal to 15; and an 

artificial liner thickness of 30 mils or greater. Some typical 

liner materials include clay, rubl:er, asphalt, concrete and 

plastics such as Hypalon (a chlorinated polyethylene plastic) 
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and PVC (:i;:olyvinyl chloride) . The water table should be at 

least 50 ft below the lowest level of the landfill and adequate 

provision should be made for diversion and control of surface 

run off. If the soil is rna.ssively impermeable, the level can 

be as little as 5 feet to the water table. 

(3) M:>nitoring ~lls are provided. 

( 4) leachate control and treatrre...-rit ( if requirerl) • 

(5) 'Ihree-dinensional records of burial coordinates to avoid any 

chemical interactions. 

(6) Registration of the site for a pennanent record of its location 

once fille:1. 

At this t.irre there are no secured sites known to be approved 

by the regional administrator for disrx:,sal of PCBs. For further detail on 

criteria see Appendix B, Sections 761.41 and 761.45 (b). 

2.4.2 General Engineering Considerations 

Chemical waste landfills should be sited to take advantage of 

geologic factors responsible for optimum attenuation of the wastes and any 

decarp:,sition products, and designed to overcorce the disadvantages posed by 

less favorable sites. 

In selecting and evaluating a chemical waste landfill site, 
sar.e general criteria to be considere:1 are:(l) 

(a} Ch:rn.ical waste landfills ideally should be located in 

areas of low population density, low alternative 

land use value, and low grour.d water contamination 

p::,tential. 

(b) All sites sh::mld be located away fran flcx:xi plains, 

natural depressions, and excessive slopes. 

(1) Battelle Pacific lt>rt.mvest Laboratories, Program for the Management of 
Hazardous wastes, (El?A Contract N:>. 68-01-0762), Richlarn, wa.,: 
July 1973. 
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(c) All sites should be fenced, or otherwise guarded to 

prevent public access. 

(d) Wherever possible, sites should be locate:i in areas 

of high clay content due to the low perrreability and 

beneficial adsorptive prOferi:ies of such soils. 

(e) All sites should l::e within a relatively short distance 

of existing rail and highway transportation. 

(f) Major waste generation should l::e nearby. Wastes 

transp::,rted to the site should not require transfer 

during shipnent. 

(g) All sites should l::e located an adequate distance from 

existing wells that serve as water supplies for human 

or an.imal. consumption. 

(h) Wherever possible, sites should have low rainfall and 

high evai;:oration rates. 

(i) Records should be kept of the locations of various 

hazardous waste types within the landfill to permit 

future recovery if economics pennit. This will help 

facilitate the analysis of causes if undesirable 

reactions or other problems develop within the site. 

(j) Detailed site studies and waste characterization 

studies are necessary to estimate the long-te:on 

stability and leacha.bility of the waste sludges 

in the specific site selected. 

(k) The site should be located or designed to prevent 

any significant, predictable leaching or run-off 

fran accidental spills occurring during waste 

delivery. 

(1) The base of t.'1-ie landfill site should l::e a suffi­

cie.11t distance ab::lve the high water table to prevent 

leachate movanent to aquifers. Waste leachability 
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and soil attenuation and transmissivity character­

istics are im!;ortant in detennining what is an 

acceptable distance. Evar:otranspiration and pre­

cipitation characteristics are also irnp:)rtant. The 

use of liners, encapsulation, detoxification, and/o::::­

solidification/fixation can be used in high water or 

r:oor soil areas to decrease ground water deterioration 

potential. 

(rn) All sites should be located or designed so that no 

hydraulic surface or subsurface connection exists 

with standing or flowing surface water. The use 

of liners and/or encapsulation can prevent hydraulic 

connection. 

(n) In arid regions where the cumulative precipitation 

is less than the evap:,transpiration, water will not be 

likely to accumulate in the landfill or migrate through 

the soil. IJnder such conditions, leac'hate containment 

precautions (liners, etc.) will not be necessary unless 

the water table is high or large quantities of liquid 

wastes are disposed. 
(o) Unless leachate generation or escape is prevented in 

sane manner, such as by encapsulation, location in 

arid regions or naturally impel:meable basins, or by 

inmediate rover with an .:i.mpe:rmeable rnenbrane to prevent 

infiltration, it will be necessary to line the basin 

with an .impermeable menbrane, collect the leachate in 

headers, and recycle it through the fill or pump it to 

an appropriate treatment facility. 

(p) All liners, cover materials, and encapsulating materials 

must be tested or have known chemical resistance to the 

materials it will contain or might otherwise cane in 
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contact with. Ideally, such materials should have 

effective life greater than the toxic life of the wastes 

they contain. 

(q) Studies. will be necessary to determine general site 

rronitoring requirarents. Hydrogeological rronitoring 

will be. required to detect routine and. accidental 

releases of liquid effluents. A system of observation 

wells should be installed in aquifers arourrl the site 

and concentrated in p:>tential water and f,.,Tcl,Ste rrovanent 

paths dawngradient £ran the site. A rronthly sampling 

frequently has been suggested by one source. Ibwn­

strearn m:mitoring stations an.:i a birronthly sampling 

frequency were suggested for surface streams in the site 

vicinity. 

M:,nitoring wells are necessary for tra safe operation of a 

chemical waste landfill. Prior to tbe dep:>sition of hazardous wastes, observa­

tion and rronitoring wells should be installed around the periphery of the 

site. locations should be detennined by the appropriate regulatory author­

ities based on the site topography and hydrogeological conditions. A recent 

C6W docurrented case history(l) illustrates the importance of rronitoring wells. 

A ccmpany in the north central United States had utilize::!. the sazre dump site 

for laroratory waste disi;:osal since 1953. M)re than half of the waste dumped 

was arsenic. Although the rronitoring wells around the site were superficial 

in nature, arsenic concentrations greater than 175 ppn were detected. The 

U.S. Public Heal th Service drinking water standard for arsenic is O. 05 ppn. (l) 

'l1le dump site is located arove a li.t'tlestone bedrock aquifer which supplies 

arout 70 percent of a nearby city's residents with drinking and crop irriga­

tion water. Indications are that this water is in danger of being contaminated 

(1) Office of Solid Waste Managenent Programs. Rel;:?rt to Congress: DiSfX)sal 
of Hazardous Wastes. (S'W-115) Washington: U.S. Environmental Protection 
Agei.1cy, 1974. 
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by arsenic seepage through the bedrock. Without nonitoring wells, this 

waste transport "WOuld·not have been detected, and serious illness could 

have resulted. 

2.4.3 CUrrently Available Chemical waste Landfills 

A 1977 Office of Solid Waste survey of hazardous waste 

manage:ne.nt facilities indicated sixteen with "secured" or chemical waste 

landfill sites. Ih order to assess the capabilities of existing sites to 

han:lle these PCB-containing solid wastes, these facilities were contacted, 

d.isp:>sal costs were up:lated, and the estimated ope.rating life of each fill 

and its willingness to accept PCB-containing solid wastes ~e ascertained. 

Fifteen of the sixteen landfill sites surveyed indicated a 

willingness to accept PCB-containing solid wastes such as capacitors and 

transformer internals although many indicated that they have not had re­

quests for disposal of such items. The fifteen sites are scattered through­

out the country: nine Class I landfill sites in califo:rnia, one in Idaho, one 

in Illinois, one in Nevada, ~ in New York, and one in Texas. 'Ihe one 

secured site which irrlicated it could not accept PCB-containing solid waste 

is located in Missouri. Private carnpmies OI:Jerate four of the Class I land­

fill sites in california and five others are operated by local jurisdictions. 

'lhe landfills run by county jurisdictions serve only a limited locale and 

this could I=Qse problems in adequate disposal cap?1city. 

The California sites are regulated by the California State 

Department of Public Health and nrust meet the following criteria: (l) 

(a) Ge'.Jlogical conditions are naturally capable of preventing 

hydraulic continuity between liquids and gases emanating 

fran the waste in the site and usable surface or ground 

waters. 

(l) c.alif~ State ~ter Resources Control Board, •oilf-sal Site Design and 
Operation InfOll'Clation, Sacramento: March 1975, p. -21. 
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(b) Geological conditions are naturally capable of preventing 

lateral hydraulic continuity between liquids and gases 

emanating fran wastes in the site and usable surface or 

gro'lmd waters, or the disp:,sal area has bee.'1 rrodified to 

achieve such capability. 

(c) underlying geological fomations which contain rock 

fractures or fissures of questionable permeability must be 

pennanently sealed to provide a caupetent barrier to the 

movement of liquids or gases fran the disposal site to 

usable water. 

(d) Inundation of disp:,sal areas shall not occur until the 

site is closed in accordance with requirements of the 

regional board. 

(e) Disposal areas shall not be subject to washout. 

{f) Leachate and subsurface flow into the disposal area 

shall be contained within the site unless other dis­

position is rrade in accordance ·with requirements of the 

regional ooard. 

(g) Sites shall not l::e located over zones of active faulting 

or where other forms of geological change would impair the 

canpetence of natural features or artificial barriers which 

prevent continuity with usable waters. 

(h) Sites made suitable for use by man-1T'ade physical 

barriers shall not be located where :improper operation 

or maintenance of such structures could pennit the 

waste, leachate, or gases to contact usable ground or 

surface water. 

(i) Sites which canply with a,b,c,e,f,g, and h but would be 
, subject to inwrlation by a tide or a flood of greater 

than 100-year frequency may be considered by the regional 

board as a limited Class I disposal site. 
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The other sites canply with the criteria and are licensed by 

their individual state or local pennitting autmrities. 

These landfills range m size from 32 acres to 1,300 acres. 

However, the. areas of each site which are currently active range fran one to 

300 acres. M:>st of the landfills were indicated to have sufficient operating 

capacity for e,q;e.nsion and operating lives m excess of 10 years. 

A site-by-site listmg of pertment infoDnation is given m 

Apperrlix C. This data was gathered from ooth the 1975 and 1977 SUrvey of 

Hazardous Waste Management Facilities, and from poone contacts with know­

ledgeable :personnel at each site. 

2.4.4 costs of Chemical Waste L:ll'rlfill Disposal 

costs for disposal m chemical waste landfills are highly 

variable and are dependent on location and area serviced. Iandfills m 

California are county-operated to service specific nearby locales and have 

relatively low charges plus additional state fees. 

Sites which service a number of states typically charge from 

$1.00 to $10.00 per cubic foot of material disposed mcluding freight and 

irnr;:osed state fees. The lower costs are largely attributable to Califomia 

and the West where climate and goology allow location of Class I landfill 

sites close to the counties which are serviced. The facilities m the East 

nust provide impermeable liners and rrore stringent rronitoring and leachate 
controls, thus making disposal rrore expensive. 

A representative average cost of $3.00 per cubic foot is felt 

to be a reasonable nationwide average for the disp::,sal of PCBs in chemical 

waste landfills. Although the specific requirarents in the pror:osed regula­

tion ma.y result in one or rrore of the currently oi;:erating landfills not bemg 

able to accept PCBs, no ma.jar impacts of the regulation on the availability 

or costs of such dis};:osal is anticipated. 
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2.5 Incineration 

2.5.1 Existing Incinerator Facilities.· 

2.5~1~1 Liquid Waste Incinerators 

During the perfomance of Task n under this contract, 

it was detennined that the facilities listed on Table 2-1 are the existin<J 

a:mnercial scale incinerators which are capable of handling PCBs liquid wastes. 

ltmsanto has a John Zink designed, forced draft 

incinerator at Sauget, Ill. that va:i;:orizes the PCBs liquids and waste oils 

and maintains a turbulent bw:ning gas at 2200°,F for aoout 2 secor:ds. General 

Electric at Pittsfield, Mass. uses a John Zink designed, induced draft incin­

erator with a C'Ombustion terrperature of 1600°F to 1800°F and a residence 

time of 3 seconds or longer depending on the concentration of PCBs in the 

industrial oil. 

P.ollins uses specially designed units at three loca­

tions: Bridgeport, N.J., Deer Park, Texas, and Baton PDuge, Ia. P.ollins' 

b:lsic incinerator is a Cow design; however, reportedly, since 1972 Rollins 

has ma.de significant rrodifications to the incinerator-scrubber unit. 'lhe 

Ibllins unit includes a solids burning rotary kiln that exhausts to an after­

burner plus a liquid turbulent burning chamber which also exhausts to the 

afterbtn:ner. Liquids can be burned either in the liquid chamber or in the 

kiln. The afterburner is 40 feet long and is followed. by a hot duct of 

about equivalent length that allows further canbustion. Rollins claims an 

overall residence time of 3 to 4 seconds, at a minimum tanperature of aoout 

2400°F at the aft end of the hot duct. The gases then go to a Venturi scrubber 

and a tower scrubber for cooling and neutralization. 

The Cow Che:nical Plant in Midland, Michigan operates 

four liquid canbusters to destroy in-house irrlustrial liquids. 

Liquid PCB wastes as handled by the ccmrercial dis­

p::>sers are normally diluted with waste solvents to a 5-10 percent by weight 

PCB level, prior to incineration. Average heat of canbustion of the blended 
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TABIB 2-1 

Existing PCBs Liquid waste Incinerators 

Typic.,l Feed llppro:dll1ilte l\nnUilh, 
llesidence Rate Air h>ll11t.io11 Systan Cost, ~ 

Facility <'.:tj)rl<.:J Ly 'J'ypical Cperilt irnJ 
Draft {ay.;t busisl liters_ (gallons) 'Iu,p.ar a ture Him<Je time, .sec. Jpn(yr,n) controls IE'~.:'.t ion 

Up to Oxl0 6 (l) B /1-1093°<: 1 to 12 !Ip lo IS. I 1-'ackoo ~=r Inluc..BI 4'.-0 1 000 (l974) 

Pittc;ficld, (2.1 X l06 
) ( lG00--2000°F) (4) Scrubber 

4-;.E., 

~.:iss. 

Forced 
Qwm-Trol op to 27.8x10• 171 H87°f' 2.~ llp t:D 52.9 S<·1nlh,r 

r1,1e,l city, (7.4 X lO") c2100°r1 (lH) 

N. I:. 

21 1-.j Up to 60.5 /I rt c,l"I ,rn llC!t", Forced i,':iOO,UllO (197-1) 

·~· u, 10 6 I (2400-2'i00°Fl (lh) Venl1tri Scntbber, & 
lbllins' 31.H;:]0 6 , c,,ch 1316-1 JI0"C 

Env i 1 01\llk~nLl.l (fl.4 X 
a Pal·kn·I 'J\hA.'l services 
scrul.Ji:.er l'v 

I 
t-' lllqh 1'1·essure f'orcod 

lo.I Cl¥.,mk,1!. ()) 51.5 X 106 (·l) <J82°C <2 ·-n.1 
lJ1 

(13.6 X IO'') (l000°F) (·lj) Vent.11.ri willi 
r!i<ll.arxl, Hi. Dc,mister 

(1970) (GI 
IO'll-120•1°C 2 ~ 1.6 lliyh Pressur·e R>rcol 790,000 

t-tJnsanto 2.4 X 10' 
(2000 2200°FJ (2) Venturi Scn1hber 

Sauy'-'t, Ill. (0. 6 l X 10•1 
toll0<,r,,,:l by a Pucked 
1tMel ScntlJ•.•r 

t-btes: Cl) Industrial oil \vhich is =nt-,nlinate<l wilh ilI'Pl"OXin.-.tely 2 wti l'('!Js. 

(2) '111.n:!C icl~llic.:tl uni tr; (kiJ11, I iquid d,!SI 1 rn ·t fr,11 Cl1t-i11tlx~r & an .1ft PrlJIIIL°llPJ) loccth"!'ll OtU! f·!ach c1t R1· id<,eport, N.,J., Ot:,~r Pt1rk, Tt1.x<1:; 

ancl nc1ton lbuqe, I,,. 
(J) rour <..'Qllrnsters to ck,stroy in-ho•tse i11clustrjal liquids. 

(4) P.i;tim1to.J c,lp.~cit.y of tl1P four o.1nJ-ustPn>. 

(5) 'l1iere are differences c,f opinions as to or,tin•Jn tl31loerature level and resiJence t:inx> for PC!Js incineration. Capacities giw>.n are 
rep-,rtcrl valtNJS ba.-"-'<I on incineration ol ,u~IL'f inr.•l kL'dstocks. 'nN., c<111.,bility uf these units fur PCBs dc,i;truction can te only 
detecnined if a given doctore:1 feed aoo a specific test plan is use:! to evaluate an-J c<npare the performance of tJ,ese units. 

(6) An additional $160,000 was spent for m:xllfication durinq 1970-74. 

(7) 'lhi.s unit hils been shut <iol.n since 1974. Chem--Trol ships liquid Pals to the St. Lawrence Cenent Co., Mississauga, Cntario, Cln.c,d<1, 

as hlenJs in wash, ,-,1lvPJ1l.s, to l:x> desl.rnya:I at. Ulilt·. facil ily, Snlhl 1-'CJl wast.ea shipped to c:hem-Trol are lan:lfilled in 55 gallon 
dnms. 
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material is 9-10,000 B'IU/lb. M:msanto has been burning liquid PCBs on an as­

received basis. General Electric has been burning PCB~ste oil mixtures 

(as a supplemental fuel to natural gas), with PCB concentrations as high as 

20% by weight. General Electric has been successfully burning 1260 type 

Aroclor with 60% chlorine content; this is believed to be the nost refractory 

material being destroyed by incineration. 

The incineration units described above can be 

catec;orized as liquid injection type incinerators. Injection type incinera­

tors increase the rate of vaporization a:rrl thus combustion by atanizing the 

liquid waste to create a larger heat transfer surface area. rbnaa.lly, this 

is done by llEanS of internal mixing nozzles and steam atanization. Forced 

draft and/or induced draft is supplied to the canbustion chamber to provide 

the necessary mixing and turbulence. 

The General Electric, funsanto and Rollins facilities 

are examples of vortex ccmbusters. such units typically feature very high 

heat release rates e.g., 100,000 BTU/hr - ft 3
• In operation the ignition 

chamber is preheated and the waste and pd.nary air are intrcxfuced in such a 

manner as to create a vortex which is maintained through the length of the 

cambuster. 

2.5.1.2 Solid Waste Incineration 

General Electric's incinerator at Pittsfield, Mass. 

bas partial solid waste incineration capability. This facility can handle 

PCB soaked transfonner internals in a high temperature incapsulator for waste 

incineration and copper recovery. This unit destroys paper, rags cardl:oard 

and the like but it does not handle fuller's earth contaminated with PCBs 

(used for PCBs filtration) , contaminated dirt and similar materials. 

Rollins uses their Bartlett-Snow tumble burners (the 

rotary kilns) for harrlling solid wastes of alrrost all types. For PCBs con­

taminated materials, the kiln is operated at 2200°F. The gases frc::m the kiln 

pass to the afterburner operating at a tarq::ierature of 2500°F. They exit the 

2-16 



the afterburner to a long hot duct that ccrnpletes oo.mbustion and maintains 

the terrq;:erature to 2400°F until the gases enter the Venturi scrubber. Rollins 

accepts solid wastes which are packed in 35 or 47 gallon line:i fiber packs, 

or in standard steel drums. Solid PCB wastes are fe:i to the b..1rr.ble bun1er 

only in the fiber packs. The liquid contents of steel drums are mechanically 

transferre:i to a storage tank prior to blending and incineration. Rollins 

will not accept .impact sensitive, radioactive materials, or heavy metals 

concentrations in the PCBs wastes of generally greater than 25 pµn. As a 

general rule, Rollins will accept solid wastes which are packed according 

to the latest ICC tariff for hazardous materials. 

2. 5 .1. 3 Costs of PCBs Incineration 

Current toll charges for cliSJ;Osal of PCBs by incin­

eration are as follows: 

PCBs 'Ibll Incineration 
Disp:>sal Facility Waste Charge(l) 

funsanto, Sauget, Illinois Liquid 10¢/lb (2) 
Chem-Trol, Mxlel City, N. Y. Liquid 7-9 l/2¢/lb(3) 

General Electric, Pittsfield, Mass. Liquid 10¢/lb 

Ibllins Env. Services, 
Bridgeport, N .J., Baton, Rouge, La., 
Deer Park, Texas 

Liquid 
Solids 

10-14¢/lb 
$40/drum (35 gal. 
fiber packs) 

(1) D:>es not include transportation or drum handling charges. Conplete 
schedules of toll charges for Chem-Trol and Rollins are included in 
Appendix D. 

(2) Regardless of quantity (rnini.rnurn charge is $10. 00). There is also an 
$8/drum harxiling charge. CUstaner pays freight. 

(3) Sare of the liquid PCBs are incinerated at the St. Lawrence Cement Co. 
facility in Mississauga, Ontario, with the balance being landfilled at 
Chem-Trol's Wilsonville, Illinois, chem.cal landfill. 
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2.5.2 COmrents on Draft Liquid PCBs Disposal Regulations 

The draft liquid PCB waste incineration requ].ations 

(Sec. 761.40) provide for the. following combustion criteria: 

A. Maintenance of the. introduced liquids for a 2-second dwell 

ti.Ire at 1200°C (± 100°C) and 3 percent excess oxygen in the 

stack gas, or 

B. Maintenance of the introduced liquids for a 1 1/2 second 

dt.oie!l time at 1600°c (± 100°C} and 2 percent excess oxygen 

in the stack gas. 

C. COmbustion efficiency shall be at least 99 percent based 

on: 

cco2 .- Ceo 
COrnbustion Efficiency= C x 100 

CO2 

where: 

Cco = concentration of carl:on dioxide 2 
Ceo = concentration of carbon monoxide 

Corcrnents on these and other parts of tb.is section are presented below: 

2.5.2.1 P.ollins Environmental Services, Inc. 

This cannercial disposer believes that the pro:i;:osed 

tenp:ratures and dwell times, 'While in the right range, represent a "tight" 

condition, i.e., they would rather see a minimum combustion temperature of 

1316°c (2400°F) (wtri.ch their equi:pnent is capable of maintaining) and 3-4 

seconds dwell tilre as a minimum. They seriously question the availability 

of equipnent for continuous trouble-free rronitoring of oxygen, carl::on rronoxide 
and caroon dioxide. They believe that a suggeste:i 1 ppb PCBs (l) level in 

the scrubber waste water is achievable by use of a water cleanup system such 

as activated. carbon or ozonolysis. '111ey have never encountererl CO in the 

incinerator stack gas, so maintenance of at least 99 percent combustion 

efficiency is not a problem. . . . .. 

U) t-bt in the draft PCB disposal regulations. 
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2.s.2.2 General Electric co., Pittsfield, Mass. 

This General Electric.division has l:::een disposmg 

of waste liquid PCBs by incineration since 1972 l:.oth for themselves and for 

other divisions of the canpany. Their experience with liquid PCB mc.inera­

tion indicates that given the pi::oper mc.inerator geanetry and flame distri-

1:ution and properly blended PCB-fuel feed, a combustion temperature of 871-

9820C (1600-1800°F) with. a mi.n.irnum 3 second dwell time will effectively 

destroy PCBs. A canoustion temperature :below 1093°C (2.000°F) ~uld limit 

rox generation, pennit the use of standard refractory firebrick (ratber 

than the very oostly high temperature brick), and result in longer equip­

ment life. '!his miit has oi:erated 24 hours per day, 7 days per week, for 

approximately 5 years at an average fee:1 rate of 60 gallons per hour with a 

total replacement of 40 individual firebricks during this time. 

Another imp::)rtant consideration in PCB incinerator 

operations, according to G.E., is the type of air rrovement used, e.g., 

induced draft versus forced draft. An inspection of Table 2-1 shows that 

only G.E. 's incinerator is of the induced draft type. This node of operation, 

where the incinerator is always under slight negative pressure, prevents 

the penetration of HCl through the firebrick which ~uld otherwise cause 

extensive corrosion of the metal incinerator shell. This type of corrosion 

was observed on the Chem-Trol incinerator during a recent visit to the 

M::xiel City facility by Versar personnel. The shell had become so badly pitte::1 

that a steel "bandage" had to be placed around a portion of the unit. 

General Electric believes that rrore realistic 

criteria for disposal of liquid PCBs by incineration should include: 

a} Limits on PCB level of gaseous emissions 

b) Limits on PCB level in scrubber water effluent 

In effect these~ limits define a "destruction efficiency". 

(.l} Office of .. solid .waste.; .Managene1t .Programs,: .u.s ... Envirormental Protection 
Agency, ·aazamous ·waste•·Mariagement ·Facilities-·In··the•united ·states 
(El?A,1530/SW-146.3), ~'TIS PB-262 917/SWP, January 1977. 
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2.5.3 ~Tew Incinerator Facilities 

Basecl on tbe latest EPA nationaj. survey of ccmtercial hazard­

ous waste incineration facilities, there are approximately twenty liquid 

waste incineration oi;:erations which will not or do not handle PCBs. (l) There 

are three installations which presently have the capability of handling 

ooth solid and liquid PCB wastes and which have the presently required e.11.viron­

m?.ntal approvals. There are b.D installations which have liquid PCB inciner­

ation capability and one installation with roth solid an:::l liquid PCB waste 

:incineration capability which are awaiting state operating pennits. There is 

one facility, presently shut down, which has state authorization (as of 1974) 

to dispose of liquid PCB wastes. The b.D liquid PCB waste :incineration 

op:rations carrie::1 on by industry - General Electric at Pittsfield, Massa­

chusetts(l) and funsanto at Sauget, Illinois, will I:e l:oth shut down well 

be.fore the prop:,sed disposal regulations take effect. Various technical and 

econanic factors will affect incinerator design once the prop:,se:I. new regu­

lations take effect. 

2.5.3.1 New PCBs Incinerator Design Bases 

The three currently operating incineration facilities 

with l:oth liquid and solid PCB disposal capabilities are all owned by Ibllins 

Environmental Services, Inc. 'I'hese uni ts are located in I.ogan 'It:Mnship, N. J. , 

Baton Fouge, Louisiana and Deer Park, Texas, and each serves a five to six 

state area. Data fran a recent test burn of shredded capacitors at the Deer 

Park (Houston) facility indicate::1 that this unit processed approximately 700-

800 p:,unds per oour of shredded capacitors containing 20 percent PCBs. (2) 

'Ihis burn resulted in a PCB destruction efficiency of greater than 99.99 per­

cent. 'lbe residue fran the burn contained approximately 0.1 ppn PCBs. Total 

dwell tim: was 2.5 seconds and combustion tenperature ranged fran 2,000 to 

2,400°F. Number 2 fuel oil was used for a heat supply and 1.3 gallons of 

fuel oil was consurre:l :r;:er p:,und of PCB contaminated waste feed. A test burn 

ll) This facility is scheduled. to cease PCB incineration as of April 15, 1977. 
(2) Personal Cormnmication, Mr. Gene Crumpler, USEPA, csw, March 10, 1977. 
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was also conducte::I. on whole capacitors. PCBs level in the gaseous emissions 

during this test -was less than 0.001 gnv'kg of feed. Ho~ver, the solid 

residues had close to 500 ppu of PCB making this material unacceptable for 

disposal in a sanitary landfill according to the proposed EPA disposal regu­

lations. Based. on this adrnitte::l.ly limited data, it is believed that the 

PCB capacitor disposal operation should be conducte::1.with shredde::I. feed 

naterial. Figure 2-1 presents a schematic of the Deer Park test PCB burn. 

In order to conform to the proposed incineration 

regulation, the Deer Park unit ~d have to be rrodified with suitable instru­

mentation to continuously measure the concentration of carl:x:>n dioxide, carbon 

:rronaxide, and oxygen in the stack emissions. In addition, suitable milling 

equip:nent would be required to be installed in order to supply the shredded 

capacitor feed to the Houston unit. 

Rollins personnel believe that an improved shredding 

action is neede::1 to break up the cap:1.citors prior to incineration. {l) The 

Gruender harmer mill used to prepare the Houston feed caused a great deal of 

spraying and fragmenting of the PCBs and PCB-bearing :material during the 

Pl1.verizing operation. Pollins favors a tearing or s},.redding operation, such 

as provided by a finger-like or claw-like action which imposes rrcre torque 

arrl less impact energy in canparison to a harnrer mill. They are evaluating 

other shredders, and expect to make a decision on acquisition of a shredding 

unit in the near future. Improved shredding is expected to increase incinera­

tion capacity significantly. Estimates are as high as 5,000 #/hr, but tests 

are needed to find out just how much of a gain can be made. Rollins is also 

considering running two rotary kilns in parallel feeding the rest of the 

incinerator train in order to double the cap:1.citor hand.ling capacity. 

The scrubber water discharge from the Deer Park test 

bJrn contained 5-10 ppb of PCBs. This concentration range is given as 

representative of the three lbllins operations. (l) A 1 ppb PCB level in tha 

(1) Personal camtuni.cation, Mr. c. E. Ashby, lbllins F.nvironmental services, 
Inc., IDgan Township, N.J., March 21, 1977. 
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effluent is believei to be practicably attainable through_the use of activatei 

carl:xm treatrrent. (1} F.qu.:4:ment for this puq:ose would .include a fixed bed 

system containing activated. carl:on and suitable filtration equip:rent to 

rem::,ve particulate fran the feed. to the carl:on bed. The spent carbon would 

be incinerated. .in the rotary kiln unit after suitable dewa.tering. 

2.5.3.2 New PCB Incinerator Facility•ccst Estimate 

A preliminary estimate for the cost of a canplete 

shredded capacitor disposal unit based on the Houston design is $5 million, 

installed. Such a unit would be capable of processing 3000 lb/hour of 

shreddei capacitors. (2) The sarre unit could handle 500-1000 lb/hour of 

liquid PCB wastes as a blend in the fuel feed to the incinerator. A break­

down of the investment cost for the dual puri:ose unit is shown in Table 2-2. 

The annual costs of operation have been determined. based on data from the 

Ibuston facility test bl.lrn of shredded capacitors and engineering estimates, 

and are tabulated in Table 2-3. All costs shown are in 1977 dollars. 

The unit cost of 52 ¢/lb. for solid PCB waste disposal 

represents an upper bound for this cost. The major cost item involved - fuel 

cost, can be averagei down by using inexpensive waste solvents as fuel. This 

is the current practice of cc:mnercial incineration facilities. (2) 

Figure 2-2 is a plot of PCB sol.id waste incineration 

capacity versus total annual operating cost. A 0.6 exp:,nent was used to 

adjust the respective plant investment costs. Inspection of Figure 2-2 in­

dicates a rapid rise in total per J:X)und cost above a plant capacity of 2000 

lb/hour of solid PCBs. Operating cost becanes relatively insensitive to 

plant capacity above a rate of 4000 lb/hr. 

(1} Personal Ccrmn.m.ication, Mr. Richard Fusco, 9a].gon .Corp., Pittsburgh, Pa., 
March 30, 1977. This statement is qualified by tne· neai for experimental 
verification using the.actual scrutber water effluent. 

~l Personal Cc:mmmication, · 1-!r. C. E. Ashby, · PDllins Environrrental Services, 
Inc., IDgan Township, N .J ~, March 21, 1977. . 
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Table 2-2 

Preliminary Engineering Estimate of a Dual Purj;ose 
PCBs Incineration Facility 

Plant Capacity: 3000 lb/hr shredded PCB capacitors 

500 lb/hr PCB liquids 

F.quipnent 

Shredding and solids Conveying Equipnent 

Rotary Kiln, Afterburner, Liquid Conbustor 
and Associated Ducting 

Scrubbing Equiµnent, Tan.kage, Pumps 

Stack, Foundations, Site and Site Preparation 

Activated carton Treatnent System including Activated 
Cartx:,n Beds and Filtration System 

Settling Pond System 

Sub-Total 

Piping and Valves@ 25% 

Sub-Total 

Engineering@ 7% 

Sub-Total 

Contingency@ 20% 

Total 

Say 

Installed Cost 

100,000 

2,000,000 

500,000 

150,000 

250,000 

100,000 

3,100,000 

775,000 

3,875,000 

270,000 

4,145,000 

830,000 

4,975,000 

$5,000,000 
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Table 2-3 

Annual Operating Costs for PCB Capacitor Incineration 

Plant Ca:pacity: 3,000 lb/hr of shredded PCB capacitors 

500 lb/hr of PCB liquids 

Operating Factor: 7300 hours/yr 

Capital Investrrent: $5,000,000 

Variable Costs 

Fuel Oil (#2) 21,900,000 gal, @ 40¢/gal(l) 8,760,000 

Direct Op:rating I..abJr, 2 men/shift@ $9/br 157,000 

Supervision and .Administrative@ 50% of direct 79,000 
operating lal:or 

Activated Carron Systern(2) 122,000 

Maintenance@ 20% of capital investment 1,000,000 

Power, 100,000 kwh@ 3¢/kwh 3,000 

Sampling and Analysis 100,000 

waste Disposal, 9,000 TPY @ $10/ton<3) 90,000 

'l'btal Variable Costs 10,311,000 

Fixed Costs 

Capital Recovery Fate (10 yrs@ 10%) 814,000 

Taxes and Insurance@ 4% of capital cost 200,000 

'l'btal Fixed Costs 1,014,000 

'IDTAL ANNUAL COST 11,325,000 

Cost/lb of PCB Solid waste $0.52 

(1) Assuming a 1:1 fuel oil/solid PCBs feed ratio. This is 
approximately 30% lo~r than data £ran recent EPA sponsored 
test of incinerating shre:lded capacitors by Rollins at Houston. 

(2) This includes replacement of 43,000 lb/yr of spent activated 
carbon arrl incineration of the spent carl:::on in the PCBs facility. 

(3) Assurances were given by the EPA that the ash disposal 
requirerrents in the draft regulation 'vl.Ould be revised to 
alla,,r sanitary land-fill disposal of ash havjng insignifi­
cant levels of PCBs. 
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Figure 2-2 
PCBs Inci..,eration Cost as a Function of 

Plant caoacity 

I 
I 
I 
I 
J o. 70-:-
I 

2l 
C/l 

i 
~ ! 

'ti 
·r-i 
,-+ 

! 
I 

~ l 

1 
i:l, 

I 
0.60~ 

I 

i 
' ~ I 

.. 
.w 

I 
i 

Ul 

8 I 
i 

Cl ' 
.;:i 
.w 
!tl 
I-. 

i 
i 
i 
i 

~ 
,.... 

J_ 
a.so ! )( 

rel 

j 
,--1 

Jg 
g 

I 
I 
I 
I 

i 
o. 40...L 

0.30 
I 

1000 2000 3000 4000 5000 6000 

0 
capacity, Pounds Per Hour 

of Solid PCB Waste 

2-26 



2.5.3.3· Factors.Affecting ~ion of COm:rercial Incinera­
tion Facilities 

RES, ;me. (Pollins) appears to be the only ccmnercial 

waste diSFOser with currently available incineration capacity and know-how 

to handle PCB solid wastes. lbllins is ready to consider building new incin­

eration facilities when market research stx)ws that the economics are favor­

able, that the states are going to enforce hazardous and toxic substance 

regulations and restrict landfill uses, and where the local :i.:olitical climate 

is favorable to the establishment of a m::xlem waste treatment facility. 

Ibllins estimates that new facilities could be installed and running at their 

existing installations by early to mid 1979 assuming imnediate assurances 

from EPA as to the "teeth" in the pro:i.:osei new PCB disposal regulations. 

For any new incineration facility installed anywh3re 

in the country, approval of an environmental :impact stat.anent, and obtaining 

of local and state app:rovals, could cause delays of fran one to two years 

before orders could be placed for equi:prent. It would seen probable that the 

best course of action for near-tenn. diSFOsal of significant am::runts of PCB 
solid wastes . by i."lci."leration 'WOuld be the expansion of existing facilities 

even though this would entail excessive tran5FOrtation costs for waste genera­

tors located at considerable distances fran these sites. 

2.5.4 CE!'lent Kiln Operations 

'!be r;ossibility of disp::,sing liquid PCBs in existing ce.rrent 

kiln operations nee::is to be evaluate:i as an altemative to incineration in 

the relatively few incinerators meeting EJ?A's pro!:X)sed disp:,sal requirements. 

Carent kilns nonnally operate at 3000°P flame tanperature and dwell time of 

a fe,, secorrls to as much as a minute. Preliminary tests at the St. Iawrence 

Cercent co., Mississauga, Ontario, canada, have been conducted during 1975 

and 1976 under the s:i.:onsorship of the canadian Environmental Protection 

Service, using mixtures of highly chlorinated hydrocarbons (inclu:ling up to 
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50 per cent PCBs) as partial fuel input to the cerrent kiln. ( l, 2) These 

materials were destroyed in the cerrent kiln with at least 99.98 per cent ef­

ficiency in all cases. Emissions of high nolecular weight chlorinated hydro­

carbons were not detected. Tentative recomnendations are: 

(a) Chlorinated hydrocarbon wastes rnay be used in cerrent kilns, 

replacing otrer fonns of chloride ion (such as calcium 

chloride) used for reduction of alkali content. 

(b) A srrall prol:X)rtion of fossil fuel required for cement :rr.anu­

facture is conserved through use of these materials. 

( c) Burning chlorinated hydrocarbon wastes is considered a 

valuable rreans of destroying persistent and toxic fonns of 

p:::>llutants while recovering useful heat values. 

Recent test runs at the Peerless Cerrent Company, Detroit, 

Michigan, have confirrre::i the St. Lawrence Cement Co. results. (3) In the 

Peerless tests, waste Aroclor 1260 fran the Detroit Edison Co. was injected 

directly into the hot zone of a ~t process cement kiln. There was no 

detectable increase in stack PCB emissions over background levels. 

(1) M:::Ibnald, L.P., (St. Lawrence Ce.went Co.), D.J. Skinner (Envirorurental 
Canada), F.J. Hopton and G.H. Thomas (Ontario Research Foundation), Burn­
ing Waste Chlorinated Hydrocarl:ons in a Cement Kiln, for the Petroleum 
and Industrial Organics Chemicals Division, Water Pollution Control 
Directorate, Fnvirornrental Protection Service, Environrrent Canada, Re[X)rt 
No. EPS 4-WP-77 (unpublished report) 1977. 

(2) As a result of the incineration studies at the St. Lawrence Cerrent Co., 
Chem-Trol Pollution Services (one of the participants in these studies) 
has receiverl a U.S. Patent No. 4,001,031 covering the use of chlorinated 
hydrocartons as a blending rraterial in the cerrent kiln fuel. Tte basic 
claim of this patent is that the p:>tential K20 conte.'1.t of cerent clinker 
due to the presnece of }:X)tassiurn canpoun:ls in the raw feed mix is sub­
stantially eli.rninaterl by intrcx::lucing a chlorinated. organic waste product 
into the kiln along with or in conjunction with the fuel used to fire the 
kiln. The destruction of the chlorinated material in the kiln liberates 
HCl which is effective converting K20 to KCl. 

(3) Personal Conmm.ication, Mr. Myron w. Black, Dir. of Env. Control, Peer­
less cenent Co., tletroit, Michigan to Mr. Karl Bremer, USEPA Region 5, 
Chicago, Illinois, March 7, 1977. 
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There are relatively few cEIIE!lt kiln operations which could 

anploy waste liquid PCBs as a fuel blend in their operations {Irost ce.rrent kilns 

are now coal-fired} and which would benefit from reduction in calcium chloride 

requirements. Preliminary discussions with industJ:y representatives indicate 

that there could be a problen of handling the highly toxic PCBs (prior to 

injection in the cenent kiln) by operators not familiar with the hazards of 

these materials. Also, there ~uld be a marked increase of volatile alkali 

chlorides in the electrostatic precipitator dusts. These dusts are reused in 

same plants and appreciable concentrations of alkali chlorides limit the use 

of the recycled material. Some corrosion problems could also develop in 

dust collection duco-.ork and in chain sections. The waste liquid PCBs would 

be m::>st advantageously employed in those kilns using fuel oil as a source of 

heat input. 

The measurable benefits of PCB liquid incineration may re 
marginal to cerrent kiln operations, primarily resulting fran slightly reduce:3. 

fuel costs. '!he only clear-cut benefit is in providing additional incineration 

capability for the waste liquid PCBs. The p::,tential disp::,sal rate for waste 

liquid PCBs is approximately 18,000,000 p::,unds per year over the next few 

years, with a gradual decline thereafter. Current disp:>sal charges are in the 

l0-15 ¢/lb range. Comnercial incineration of liquid PCBs is therefore a sub­

stantial potential source of revenue for cerrent kiln operations. 

2.5.5 Pow--er Boilers 

Tests have been conducte:i to detennine the feasibility of PCB 

destruction in a p::,~ J:oiler. (l) This unit apparently has no flue gas scnlb­

bing equip-rent so that PCBs level in p:,wer b:>iler scnlbber water could not be 

detenn.ined. The PCB concentration in the l::oiler fuel fee:3. -was approximately 

4 pµn. Only liquid PCBs were incinerated. 

(1) Environnental Science and Engineering, Inc., -ReJ;Ort ·on PCB Emissions From 
sanford unit ~- 4; ·florida Power and Light canpany, May 1976. 
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The PCB incineration results are considered.preliminary as the 

various pararreters affecting PCB destruction efficiency, i.e., l:oiler feed 

composition and rate, and ash analysis were not sufficiently evaluated. Com­

bustion te.mr:erature a,nd dwell time appear to meet the. proFQsed EPA diSEX)sal 

regulations. (l) 

2.5.6 Sewage Sludge Incineration of PCBs 

A review of test aataC2) indicates that destruction of liquid 

PCBs by co-incineration with sewage sludge is not desirable in that the 

average combustion temperatures achieved in this oi;:eration (950°-l,15O°F) are 

sufficient to insure 99.99% destruction efficiency of the PCBs. Criteria for 

destruction of PCBs in sewage sludge at levels of ~25 ppu, ary basis, are 

discussed in the Federal Register of 'lfurrsday, June 3, 1976, Part N. (3) 

2.5.7 Incinerator Ships 

Incinerator ships (as exenplifie:l. by the ship M/V Vulcanus 

sailing under Dutch registry) can only operate with favorable logistics when 

large loads of liquid incinerables are available at one time at a p:,rt. '111e 

Yulcanus handles 4,000 netric tons per day. The full charge for a recent burn 

of waste chlorinated hydrocarrons for Shell Che'nical Co., Deer Park, Texas, 

on the Vulcanus was $72/metric ton (~40¢/lb). (4) 

Since the ship's incinerator oi;:erations are carried out :rrany 

miles from land, there is no need for scrubbing of the gaseous p:Jllutants such 

as HCl. The Vulcanus has not yet incinerated any liquid PCBs. 

(1) Personal Cormrunication, Mr. 'Ibm Fair, Florida Power and Light Cetnpany, 
Miami, Florida, .March 23, 1976. 

(2) Versar Inc., Destruction of Polychlorinated Biphenyls in Sewage Sludge 
During Incineration, NTIS PB 258 162, 1976. 

(3) U.S. Environrrental Protection Agency, Municipal Sludge Management; 
Environrrental Factors, 41 FR 22531 (June 3, 1976), page 22536. 

(4) Personal o::mnunication, Mr. Neighoors, Universal Shipping, Arlington, Va. , 
March 17, 1977. 
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2.6 Transpxtation.costs 

Unit tranSEX)rtatian.costs depend on m:xie, z:egion, distance, size of 

shii;:ment, type of material or product, and exact city-pair for departure and 

arrival. 

In this study the main concem is with. trucking 55 gallon steel 

drums of: 

PCB liquids fran draining transfo:i::mers 

Solvents used to flush drained transfo:i::mers 

Pags, sa\\dust, etc. used to soak PCB spills 

2. 6 .1 'Irucldng ·costs- · 

The. hnerican Trucking Association's Classification Board has 

assigned the following codes to materials ani articles of interest in this 
study: 

capacitors 61,400 

transfor.mers 63,420 

userl electric notors 62,580 

fluorescent fixtures 109,830 

electrical oils 155,250 if derived frcrn petroleum 

43,940 for chemicals not otherwise 
indexed 

2.6.1.1 Shipnents of Liquid PCBs 

One 55 gallon drum of PCB liquids will have a net 

weight (not inclu:ling the container) of 55 x 11.5 lbs or 632.5 lbs. Shiprents 

of 500-100 lbs for 0-100 miles cost $4.75 per one hundred p.:,unds in the Mid­

Atlantic conference. Thus a single drum of PCB liquids ~ighing 45 lbs empty 

and 632.5 + 45 fillerl or 677.5 lbs gross weight will cost $32.18 for a trip 

up to 100 miles. The rates per drum do not increase prop.:,rtionately with 

increasing quantities or distance of ship:nent. The rates for various size 

shipnents of drums of liquid PCBs for distances up to 500 miles are surmarized 

in Table 2-4 and Figure 2-3. 
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Table 2-4 

·Truck Freilht>Charges for Sil1gle ·0rums , 
· o Transformer Oils · 

Distances Mid-Atlantic Confere.?lee · 'lbtal ·dlarge for 677.5 lbs. 
$/100 lb 

0-100 .$4. 75 $32.18 
100-200 5.16 34.96 
200-300 5.51 37.33 
300-400 5.87 39. 77 
400-500 6.24 42.28 

. TL Truckload Pates: 30~000 lb Minimum 
·$/100 lb $/100 lb 

0-100 1.14 1.01 
100-200 1.34 1.21 
200-300 1.54 1.37 
300-400 1.81 1.60 
400-500 1.97 1.73 

Iess than truckload rates for 5000 lb. ship.nents an:l up 

LTL 
. $,/l"O(f lb 

0-100 2.53 
100-200 2.89 
200-300 3.23 
300-400 3.62 
400-500 3.96 

source: S.G. Harold, Ex:ec. V.P., Middle Atlantic Conference 
and I.c.c. statenent No. 2Cl-75 
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Even lower shipping costs for liquids -v;ould result 

fran shipping 5000 gallon tank truck lots. The savings. are achieved :both in 

the elimination of the. expense of buying (and disposing of) drums, and in 

lower transp:>rtation and handling charges. Tne tank truck rates for liquid 

PCBs are surnnarized in Figure 2-4. 

2.6.L2 Shiµnents of capacitors and Transfonners 

The.truck transportation rates for shiµnents of capac­

itors and transfo:rmers are sumnarized in Figure 2-5. 

2.6.2 Platfo:rm Costs 

In addition to charges for intercity hauling, there ma.y be 

significant charges for handling at the origin, destination or intenrediate 

interchange p:>int. 'Itle latter are nore likely to occur when b-.o carrrnercial 

haulers are involved because of limitation on the routes each-may service. 

Unit costs for one platfonn harrlling for one drum at 677.5 lb 

in the Middle Atlantic Region Cl) ,;,,uuld be 43.2¢ per one hurrlred p:,unds or 

$2.85 per drum. (2) 'Thus one carrnercial platform handling incre.ases the costs 

by 13%, ~ by 26% and three by 39%. Presumably, similar real costs w:w.d 

be incurred in private, non--carmercial loading and unloading, except for 

savings r:ossible from use of less expensive non-union or under-utilized laror. 

Actually, han:iling at an interchange involves one unloading and one loading 

so the charge is roughly double that of one platfo:rm harrlling. 

2.6.3 Other Factors Affecting TranSIX)rtation Costs 

It is significant that platfonn costs bear heavily on single 

drums and especially so if multiple handling is required.. On the other hand, 

(1) nus is one of the higher-cost regions and can be considered an upper 
bourrl. . .............. . 

(2} Interstate catroorce c.cmnission, Cost of Trcin5e?rting ·Freight by Class I 
and II M:>tor Camon •carriers of Generdf ·carrm:xhtles, ·1975, Bureau of 
Accounts Statenelt It>. 201-75, ~ 1976. 
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truckloads of drums mar involve no intennejiate handling beyong exchanging 

notar-cabs. Also, the. handling charges that are incurred· are smaller. For 

example 5000 lb lots r,.,ould be charga::119.5¢/perone hundredJ:X)l.ll'rls per 

handling or 7. 5% of 0-100 mile travel charge.· At 400;..soo mile distances the 

platform charge is 4.9%. Truckload lots incur 14.6¢/one hlmdred pounds for 

'ileights fran 11,000 lbs to 30,000 lbs. 

Collection points can be use:1 to store capacitor solids and 

J?CB liquids or solvents until at least 5000 lbs (8 fifty.five gallon drums) 

are accumulated. Short trips to collection points. may not be out-of-pocket 

costs at all. For exarrple, a small business with. a pick-up truck, van or 

even a station wagon could ccmbine delivery of one 55 gallon drum with other 

routine business near the. closest or rrost convenient collection point and 

experience no tangible costs. Only otherwise unused capacity is involved, so 

the opportunity costs are zero or very close to zero. 

Trucking charges in rates per one hundra1 pounds or per 100 

gallons increase alm:>st linearly with distance and decrease with size of truck 

an:i shiprent. Thus establishment of centralized collecting points and inciner­

ator locations w::>uld minimize the length of haul for small sh.iprrents and 

nax.imize the size of shii;:rnent for long hauls. The problem with these pre­

scriptions is that each of than increases the arrount of storage required. Un­

fortunately, it turns out that storage is already the largest single cost before 

these trade-offs are considera1. 

2.7 Reporting ani Record Keeping 

'llle draft regulations .urpose record keeping and reporting require­

rrents on incinerators, chemical waste landfills, large storage facilities, and 

major users of PCBs. The record keeping and m:mitoring costs for incinerators 

and chemical waste landfills ha-ve been implicitly included in the estimated 

disposal costs for PCBs by these rrethods. ~ proposed regulation does not 

inp:)se any record keeping requirerrents on the million small storage areas which 
handle only small capacitors. 
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The 2000 large.storage·areas will be required to maintain a perpetual 

invento:ry of all it€!lIJS' or containers in storage.· Since the.. record for each 

itau tm.lSt include its ~ight, 9rigin, and date· of entry into tie area, 

clerical costs of perhaps ~ dollars per item· might .. be. expected in addition 

to a cost of $200 per area tc establish the record keeping procedure. In 

addition, the annual rep:>rts will require al::out one ·rran · week per facility 

($400). 

In addition, owners ·of transformers and large capacitors 11U1St maintain 

records as to their location, estimated. date of retirement, and date of dis­

t=Osal. Costs of establishing such records might· be expected to run $5 per 

transformer or high voltage capacitor location. M:xlification of the records 

to reflect retirerent of equiprent would cost aoout one dollar per itan dis­

P=)sed. of. 
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3.0 ECXNCMCC a:>STS OF THE DRAFl' DISPOSAL REGUU\TIONS 

3.1 Disposal Demand 

The estimated arrount (in i:ounds) of PCB electrical equi:prent requiring 

disposal in 1978 is surrmarized in Table 3-1. 

The proposed regulation requires that all of this material be inciner­

ated with the follCMing exceptions: 

• Transfonrers nay be disposed in chemical waste landfills if 

they are flushed to ren:ove at least 98 percent of the PCBs 

• capacitors may be disposed in chemical waste landfills until 

July 1, 1979 

• Small appliance capacitors and fluorescent light ballasts in 

private residences nay be disposed in sanitary landfills 

• Small capacitors {and preSLmlably flmrescent light ballasts 

and HID capacitors) need not be rerroved frcm equiµnent which 

is disposed in sanitary landfills. 

Because of the higher costs of incineration, it nay be assurred that few capaci­

tors will be incinerated until after July 1, 1979. '.Ihe upper bound estimates 

of incineration requirenents are shown bela..r in option 1 which assumes that all 

PCB capacitors are renoved fran equipment before it is scra'R)ed,. Option 2 is 

probably a more realistic estimate of dis{X)sal requirerrents as it assumes ~t 

2/3 of all small appliance capacitors, HID capacitors, and fluorescent light 

ballasts are not rerroved fran the equiµnent, but are disposed of as m.micipal 

solid wastes with the equi:E_:l'(ellt. Cption 2 still results in the requirerrent to 

incinerate large numbers of fluorescent light ballasts from ccmrercial and 

industrial buildings. The PCBs in these ballasts are very well contained, and 

little migration would be expected in a landfill. Therefore, option 3 is 

suggested as a less exp:msive disposal alternative which differs fran option 2 

only in that it allows the continued disposal of fluorescent light ballasts in 

chemical waste landfills. 
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Table 3-1 

Disposal Requirenents for PCB Electrical F.quiprrent in 1978, 
millions of pounds 

'l'Rl\NS1''0l~HS CAPACI'IOllS 
Large 
lli9h Flu Light Iii Intens.1ty Large la,,/ ~11 

Source PCB Liq. Solvent 'l'ran!:i. Vult.:ige Aallasts r.iqht Ball. Vull:.d.CJe ~lplianccs ·---·--------

w Utilities b.3 4.7 13.6 45.6 .3 l.3 
I 

N 
Large Residential 2.1 1.6 4.6 146.U 2 10 1. 7 

arn.1 Comcrcictl 

Industrial 2.1 1.6 4.6 2.4 30.4 7.7 10 

Private 9.5 Ne<Jligible 5.4 15 
Iesidential 

'lbtal 10.5 7.9 22.8 48 186. 7 10 26.7 16."1 



The disposal requirem:mts for the year following July 1, 1979, are 

S1..ll1lParized .in Table 3-2 for each of these three options. 'As PCB electrical 

equi:prent is rerroved fran service, the disposal requi.reirents 'WOuld be expected 

to decrease at a rate of about 7 i:;ercent per year. 

The effect of the various options on the disposal of PCBs is sumna­

rized in Table 3-3. 

3.2 Decontamination 

We do not see mu::h use of decontamination to reduce the PCB level in 

equiprent because of the potential liability fran accidental spills of PCBs. 

There will be sorre initial decontaminatic:n of tank cars, tank trucks, 

and production machine:ry as production of new PCBs is phased out. This will 

not have a major effect on requirerrents for incineration or total economic 

.inq;,acts. Any decontarn.ination of electrical equip:nent performed after this 

initial period will result in a slight decrease in the costs shown for incin­

eration, but the effect should not l:e significant. 

Effective decontamination has been achieved for drums and small con­

tainers contaminated with pesticides. The decontamination procedure requires 

triple rinsing of the containers with solvents which contain less than 0.05 

percent of pesticide but have a solubility of 5 percent or rrore for the pesti­

cide. (l) Each rinsing uses a volurre of solvent equal to approximately 10 per­

cent of the wlume of the container, and the r.insing is acc:anplished by sloshing 

or otherwise forcing repeated contact of the container internal surfaces with 

the sol-vent. The efficiency of deoontamination depends in part on the degree 

of solvent contacting and on the condition of the container surfaces being 

cleaned. After each rinse, the solvents are collected and incinerated. This 

procedure is believed readily adaptable for PCB containers. 

(1) Mi~st Research Institute, Guidelines for the Disposal of Small Quantities 
of Unused Pesticides, .EPA-670-2-75-057, Cincinnati, Ohio: National Environ­
nental Research center, u.s. EPA, June 1975. 
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Table 3-2 
Annual PCB Equiprent Disposal Requirerrents, 

after July 1, 1979: millions of pounds 

CAPACI'I\)RS 

Ditip'.JS<ll Db1~cll DiS?JSdl 
Dlpty (\.ltion 1 1 (\.ltion 2 2 ({>lion 3 3 

Source PCB I.iq. Solvent •rrans. 1-G'l CWI.F Inci.n MSW CWLF Tooin MSW CWIF rocin 

Utilitie!;I 6.] 4 •. , 13.b 4/.2 0.2 47.0 0.2 47.0 

I~r<JEl ~sidential 2.1 l.6 4.6 160.5 100.3 60.2 100.) 48.9 11.) 
and Cu1111..:m.:L.tl 

Industrial 2.1 1.6 4.6 50.5 25. 4 25.l 25.4 10.1 15.0 
w 
I 

.:a. Pdvate 2'.l.4 0.5~ 29.4 0.5' 29.4 0.5~ 
f<csidentia.l 

'lblul 10.5 7.9 22.B 29.4 25!.l.7 155.3 U2.8 155.] 59.0 73.tl 
(inc in) (jncin) (LWI.I'') 

srk•· ~ sanitary Landfill 
LWI.F = Olelnical Waste Lmdtill 
Incin = Incinerate 

--·--··--·------
1Incinerate dll except for residential. M.':,1"'{residential): All except 10'1. of large la,, voltage 

capaci tore (notor run, air <Xlndi tioner, etc.) renoved for repla=t by service shops. 
21'1.SW = 2/J of flu lighl ballasts, HfD, and rmall applicance capctcitoni; 
1nci.n -· All lllV dlld li.ii:tJC LV+l/3 (flu li<Jhts + mu + suull c1ppl.) 

1M.':>1-I = sJJfl= as option 2; L"WL = 1/3 ot flu light lxlllasts; 
Incin '" all IIIV and large r.v-11/3 (IIID + small appl.) 

'• 10'1. of large LV cap. tt~n'V(ed by rep.Ji r shops (central air <.XJnd., 11otor!ci, clc.) 



Table 3-3 

Disposal of PCB Chemical Substance in PCB Eguiµrent, 
after July 1, 1979: million lb/year 

Souroe PCR r.iq. 

'llW-l.SFORl-ERS 

Nnply 
Rolw.nt Trclll.S. 

Dispusctl 0ptiw1 1 1 

SU' cwu· Incin 

CAPACI'IORS 

Disposal r:ption 22 
SLF (l-lJ.!-' lncin 

Disposal Cplion 3 3 

SU' LWIF lncin 

Utilili.es 4.5 .2 .1 9.79 0.05 9.74 0,05 9.74 

Large Hesident.ial 
and Co,m.::rc.ial 

1.5 .1 .05 6,78 3,35 ].43 3.35 1.40 2.03 

Industri..il 1.5 .1 .us 5,04 l.86 3.18 

w 
I 

Ul 

l'rivalO 
Residential 

4.lL 0.01 4 .12 O.l 4.12 0.1 

'Jblctl 8. .4 .2 4.12 
(16%) 

21.71 
(84%) 

9. JIJ 
(16¥,) 

16.45 
(64%) 

9.38 
(36't.) 

1.69 14.76 
(7%) (571) 

SI.I.-' ~ .Sanitary Landfill 
LWLF = Ulemi.<.:<11 Wi.151:c hmdfill 
I ncin "' Incinerare 

· Lncinerate all except for residential. 
SU' (residential): All except 10% of l.u-ge lo.-1 voltage capacitm:s {ll'Otor nm, air conditioner, 
et:c.) rem.,ve<l foi- repli10::Jrt::nl bf service shops. 

2S1.t': 2/3 of flu liyhl bdlli.tst:c;, HID dlld :;11ull ctpplicance C<lpclCitors 
Incin: All HIV and large LV+l/) (fln li<J1ts + IIID + small applk.an::es 

'SJJ<': Same as cpLicn 2 
a-RE: 1/3 flu H(Jht b.illasts 
Incin: All HIV and large LV-t-1/3 (HID + small appl.) 



Corrplete decontamination of askarel transform:rs does not appear 

feasible. Havever, partial decontamination of askarel transformers 'Which are 

being taken out of service is required. This can be achieved by thoroughly 

draining the askarel fluid frc:m the transforrrer, followed by refilling with a 

solvent such as mineral spirits and recirculating for several hours. 'Ihe 

solvent is then drained and incinerated. Preliminary results of a test which 

was perfomed by Westinghouse, sponsored by the Federal Railway Administration, 

and based on the above proceduze, achieved a 99 :r;:ercent reduction in the 

quantity of PCBs in the transfonrer. Transfo:orers so treated may then be dis­

posed in a chemical waste landfill. 

'lbe rinsing of transformers will generate a quantity of contaminated 

solvents equal in volurre to that of the askarel drained frc:m the 1:Iiansfonner. 

A total of 36,500,000 gallons of solvent will eventually be .required to flush 

the 140,000 existing askarel transfonners. This solvent could cost as much as 

$.40 per gallon, but it is likely t.11at waste mineral oil from scrapped oil­

filled transfm:mers would be used. The maxirrn.lm annual cost for this solvent, 

assuming new kerosene is used, would be $365,000 :r;:er year. All of this oon­

taminated solvent ¼Ould require special incineration in a chemical waste 

incinerator or cerrent kiln. However, the energy value of the solvent would be 

high, and the incineration fuel oosts should therefore be negligible. 

Askarel transfonrers whic."1. are kept in service, but retrofilled wit."1. 

a silicone or other oil, should be thoroughly drained of askarel oil prior to 

refilling with replacerrent oil. Subsequent drainings and refillings of such 

transfm::rrers will require special disposal of the retro-fill oil. In the case 

of silicone oil, DcM Coming has repor-....ed that t:reabre..l"lt with activated carbon 

will rem:::,ve the PCBs and permit reuse of the oil. In the case of mineral oil, 

the initial retro-fill must be incinerated. Subsequent mineral oil retro-fills 

must also be incinerated unless the level of PCBs less than 500 pfill. The 

operation of the askarel transformer with replacerrent oils "w"Ould result in the 

residual PCBs being leached out of the insulation. If, after draining the 

retro-fill oil, the residual levels of PCBs in the transforner -weigh less than 
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.OS percent of the total weight of the transfonrer, the transfomer need no 

longer be considered a PCB item for purp:,ses of labeling or disposal. 

3.3 Storage for Disposal 

'lhe draft regulation requires that each industrial and a:irrrcercial 

facility that disposes of snail capacitors such as floorescent light ballasts 

must have a specially designated PCB storage area consisting of a specially 

marked steel drum. 'lhe nurrber of such facilities oould conceivably run into 

the millions, depending on how strictly EPA enforces the storage requirements. 

Unooubtedly, there will be substantial non-cacpliance by the smtller facilities. 

Therefore, it is probably safe to asSUire an upper l:lound estimate of one million 

such small storage facilities. 

Large storage facilities will be required by electric utilities, 

major m3Ilufacturing facilities, transfoi:rrer repair shcps, and other concerns 

who have large capacitors, significant nurnl:ers of askarel transfo:i::::rrers, or who 

service askarel transfomers. The total nUllber of such facilities required by 

electric utilities will be about 800 (see Section 4.2.2). There may be as 

many as 20 transfo.rrrer repair shops that will require the large storage areas. 

A total nunber of 2000 such areas, including the utilities, is probably a 

realistic estimate. 

The total attributable costs of the storage facilities are surrmarized 

in Table 3-4. As expalined in Section 2. 3, these costs may be considerably in 

excess of the econa:nic opportunity oosts as much of the attributable oosts may 

be for otherwise un::1er utilized storage space and rnani:aver. 

3.4 Chemical Waste Landfill 

The draft regulation allows the use of chemical waste landfills 

as the least expensive disposal alternative only for transfomers that have 

been drained and partially decontaminated. Demand for such disp::,sal in 1978 

may be 22,800,000 lb at 100 lb/cubic foot. 'Ihe total cost of landfill at 

$3.00/cubic foot ~uld then be $684,000/year initially, decreasing thereafter 

at 7 :par-cent per year. 
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Table 3-4 

Econanic Costs of Storage Facilities 

Size 

Srrall 

large 

'l'yFe of Cost 

Drum ( initial) 
First Year Administrative 
Labor 
F.quivalent F.ent 

First Year Total 
Replacerrent Drum 
Continuing Administrative 

Subsequent Year Total 

Engineering and Construction 
Drum Costs 
Lab::>r Costs 
Administrative Costs 
Equi vale.l'lt F.ent 

First Year Total 
Subsequent Year Total 

$ 

25 
80 
10/year 
30/year 

145 
15/year 
SO/year 

105 

2,000 
225/year 

1,000/year 
300/year 
600/year 

4,125 
2,125 

Number of 
Facilities Total 

1,000,000 

$145,000,000 

$105,000,000 

2,000 

$ 8,250,000 
$ 4,250,000 
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For the one year period 7-1-78 through 6-30-79, the regulations would 

allow disposal of all capacitors in chemical waste landfills. Depending on the 

number of such capacitors re.roc,ved fran electrical equiprent, the cost of land­

fill for this one year period (assuming 150 lb/cubic foot) v.euld run from $5.2 

million (option 1) to $2. 7 million (option 2). After 7-1-79, the proposed 

regulation v.auld preclude the use of dlemi.cal waste landfills for capacitors. 

Disposal q)tion #3 prq:>osei in this report ~uld allcw the disposal 

of 59,000,000 lb/year of fluorescent light ballasts in chemical waste landfills 

follcwing 7-1-79. This ~d result in a continuing rost of landfills of 

$1,180,000/year. 

In addition to this electrical equip.rrent, there may be an additional 

.immediate demand for chemical waste landfill for contaminated rags and other 

equiprent associated with decorrmissioning present PCB facilities, and for dis­

posal of capacitors presently being stored. awaiting the prarulgation of the 

regulations. This would not be expected to increase t..11e landfill costs by 

ITDre than one million cbllars in 1978. 

Total landfill costs oould readl. a peak of $7 million in 1978, but 

would probably be sarewhat less. Continuing costs would be incurred only if 

disposal option #3 is incorporated into the regulation. 'Ihis i.vOuld result in 

oontinuing landfill costs of $1,180,000 per year. Not all of these rosts can 

be attributed to the prOp::)sed regulation. Chemical waste landfills are cur­

rently specified as the disp::>sal rrethod for transfo:rners and capacitors in the 

ANSI Guidelines for aksarels. (l} As rrruch as 50,000,000 pounds of large capac­

itors and transformers might be disposed of in chemical waste landfills in 

1978 even if no disposal regulations were prorru.lgated. Thus, the peak year 

econanic costs of cherni.cal waste lan:lfills attributed to the regulations 

should not exceed $5,500,000. 

(1) Arrerican Naticnal StanJards Institute, Inc. Guidelines for Handling and 
and Disposal of Capacitor- and Transfo~r-Grade Askai:els COntaining 
Polychlorinated Biphenyls, ANSI C 107 .1-1974, New York: l974. 
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3.5 Incineration 

The greatest demar:rl for incineration will occur in the year starting 

July 1, 1979. As suntnarized in Table 3-2, facilities will be required to in­

cinerate 10.5 million lb of transfo.r:mer askarel, 7.9 million lb of contaminated 

solvent, and (depending on the disposal cption pranulgated) fi:an 73.8 million 

to 258.7 million lb of capacitors. In addition, small airounts of a:>ntaminated 

solids such as rags, dirt, etc., will require incineration. 

The unit a:>st estimates developed in Section 2.5.3.2 were based on 

existing uicinerators having a capacity of 3000 lb/hour of solids. 'lbe m.nnber 

of 3000 lb/hour incinerators required for each disfosal option and the result­

irg operating cost to incinerate the solids are Sl.1I'm1arized in Table 3-5. The 

cost of incuierating the liquids may be an additional 2.5 million to 3 million 

dollars per year/'depending on the credit received for the :fuel value of the 

liquids. 

3.6 Transportation Costs 

'lbe transp:,rtation a:>sts incurred by the rontrolled disposal of PCBs 

will depend both on the locations of the incinerators and chemical waste land­

fills and on the point of origin of the PCB items. Alm:>st all of the PCB 

ma.terial will a:>nsist of transfonner oils and solvents, drained transfomers, 

and capacitors. Both capacitors and transforrrers are used as an integral part 

of electrical distriliution systerrs, and it is expecte:l. that the number used in 

any geographical area will be highly correlated with the consurrption of 

electrical pa,1er. Table 3-6 surnnarizes the state-by-state PCB disposal re­

quirerrents for 1978 on the asSUit1?tion of a:>rrelation between PCB usage and 1973 

electric:al power a:>nsunpt.ion. Based on this distributicn, preliminary assess­

nent has been wade of the appropriate locations of the new incineration facil­

ities which would be needed in 1979. 'l'hese locations are tabluated in Table 

3-7. 

Incineration costs would be reduced 'Wa!e'What by operating fewer, 
larger incineration plants. However, reduction of the nurrber of inc.ir.erators 

would increase transportation costs of waste PCBs. 
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Table 3-5 

Total Cost of PCBs Solids DisP?sal by Incineration ( l} 

EPA 
Option (2) 

Total Annual PCB Solids( 3) 
to Incineration, ~lb 

Total No. of 
Facilities Reqd. 

Total Annual 
Cperatin2 Cost 

1 258 12 $134,000,000 

2 133 6 69,000,000 

3 74 4 39,000,000 

(1) It is assurred that the waste liquid PCBs w0uld be partly handled in presently 
existing .incineration facilities, and partly blended .in the fuel used in 
the n.&-N .incineration plants. 

(2) As given .in Table 3-2. 

(3) These quantities are the estimated amounts of solids (£ran Table 3-2) to be 
handled in 1979 when the waste capacitors can be no longer placed in chemical 
landfills. The amounts to l:e disposed will decline by approximately 7% per 
year thereafter. 
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Table 3-6 

PCB DiSf)OSal ReSEirerrents - 1978 

1973 
Total E:ec. l9i8 Disposals 

Energy Sales Frac. or ~1 Total 
KW-Hours x :03 Total Filled Cap. ':'r!U".S f . PCB :.ic. Sclv. :.ic. -

Total U.S. :,703.2 288.l 22.4 10.50 7.9 :S.4 
Alabama 41.8 0.0245 7.02 0.55 0.26 0.20 0.46 
Alaska l.6 0.0009 .26 0.02 o.n O.Dl 0.02 
Ar:izor.a 18.7 0.0110 3.15 0.25 0 -~ '., ::l.09 0.21 
Arkansas 16.4 0.0096 2.75 0.22 o.:o 0.08 0.18 
Califo.oia. 145.4 0.0854 24.46 l.91 0.90 ·J. 5i 1.57 
C::lloracio lJ.9 0.0082 2.35 0.18 0.09 '.l.06 D.15 
C:Jnnect:.::ut 13.J 0.0113 3.23 0.25 0. :2 0.09 0.21 
Delaware 3.6 O.:J033 .95 0.07 O.:J3 :J.03 0.06 
District o:: COL (with '.•!d.) --
Flcrica 66.:J 0.0393 ll.25 0.88 0.41 J.31 o. 72 
Georgi.a 40.6 o. 0238 6.32 0.53 :i.:s J. :9 Q.44 
Hawaii 4.9 0.0029 .33 0.06 o •. )3 0.02 :J.05 
:daho .L:. 7 0.0069 :..98 0 .15 0.07 0.05 0.12 
::u.i..'10iS S2.9 0.0487 13.95 l.09 0.51 C.38 J.89 
Indiana 46.l o. 0271 7.76 0.61 0.29 0.21 0.49 
:owa 18.6 0.0109 3.:2 0.24 0.12. 0.09 0.20 
Kansas 16.7 0.0099 2.34 0.22 0.10 0.08 0.18 
Ke.'l~JC.~ 43.6 0.0256 7.33 0.57 J.27 0.20 0.47 
Louisiana 37.8 0.0222 6.36 0.50 ,).23 c.~s 0.41 
:•lai.-.e 6.0 0.0035 LOO 0.08 J.04 0.03 O.Oi 
Maryland -t C.C. 34.2 0.0201 5.76 0.45 0.2.:. 0.16 Q.37 
:•lassacl'.usects 30.2 0.0177 5.07 0.40 0.19 0.14 0.33 
~ti.ch.:.gan 66.3 0.0389 11.14 0.87 0.41 'J.31 o.n 
Minnesota 25.2 0.0148 4.24 0.33 J. :.s 0.12 0.28 
:,ti.ss:..ssippi 18.5 0.0109 3.12 0.24 0.11 C.09 0.20 
:•ti.ssouri 31.3 0.0184 5.27 0.41 0.19 0.15 0.34 

0 1. '.-bntana 8.6 0.0050 l.43 ').05 0.04 0.09 
Nebraska 10.4 0.0061 1.75 0.14 D.06 ,J .OS O.ll 
~Tevada 7.3 0.0043 1.2'.; o.:o C. :JS 0.03 0.08 
New HarnpshLna 4.9 0.0029 .83 0.06 J.03 0.02 0.05 
New Jersey 45.5 0.0267 7.55 0.60 '.J.28 0.21 0.49 
New ~le.u:::o 6.3 0.0037 1.06 0.08 o. 04 0.03 0.07 
New York 99.6 0.0535 16.75 1.31 0.61 0.46 1.07 
:sOrt.'l. ca._-.., 1..:.. '"Id 49.4 0.0293 '3. 39 0.66 0 • .31 0.23 0.54 
Nort.':. !:lak:::ta 3.3 0.001'.) .54 0.04 0.02 0.02 0.04 
Chio 106.5 0.062.5 17.90 l.40 '.l.66 0.49 l.15 
Cklar.cma 20.6 0.0121 3.47 0.27 0.13 0.10 0.23 
Oreoon 30.2 0.0177 5.07 0.40 0.19 O.H 0.33 
Pennsylvania 90.2 0.:)530 15.l8 :.19 -'.).56 ".~. 42 0.98 
Rhode :sl.an::i 4.8 'J.0028 .30 .06 •). 83 D .. :J2 0.05 
Sou-:.'l carolina 29.2 c. :)1 il 4.90 .JS ·J.l8 o.:.4 0.32 
South '.;.akota 3.4 0.0020 .57 .04 '.J.02 0.02 0.04 
Tennessee 64.9 0.0381 10.91 .85 0.40 0.30 0.70 
Texas 120.8 ,J.0709 20.30 l.59 0.74 0.56 l.30 
Jtah 6.7 0.0039 1.12 0.09 0.04 '.J. 03 ~.07 
Ve..~t 3.1 0.0018 .52 .04 0.02 0.01 0.03 
Vi..-gL"l.ia 3i.l 0.0218 6.24 .49 0.23 :J.17 8.40 
Washi."1gton s.;. 9 ·J. 0322 9.22 .72 0.34 '.l.25 :J.59 
,lest •1irginia 16.7 O.:J098 2.81 .22 O.lD o. :;a 0.18 
:-lisccnsi."1 30.0 C.0176 5.04 .39 0.13 o.:.4 :J.32 
:~'"lg 3.9 G.0023 .66 .OS o.n o.n 0.84 
E"~-= Rico 10.5 O.QC62 1. 78 o.:4 0.07 0.05 0.::.2 
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Table 3-7 

I.Dcation of PCBs Incineration Facilities 

Disposal Total No. of No. of (1) Number of IDcation of 
Option Facilities Regg;. Existing Facilities New Facilities New Facilities 

1 12 3 9 No. calif. - 1 

So. Calif. - 1 

Colorado - 1 

Illinois - 1 

· Ohio - 1 
w 
I Georgia - 1 
t:: - 1 (2) Virginia 

New York - 1 

Arkansas - 1 

2 6 3 3 California - 1 

Virginia - 1 

Ohio - 1 

3 4 3 1 california - 1 

(1) These are the three Rollins facilities located respectively in New Jersey, Texas, and 
Louisiana. These will require the addition of shredder facilities and certain rronitoring 
instrurentaticn to rreet the reguirerrents of the prop.:>sed regulations. 

(2) 'Ihis is the proposed kepone incineration facility 'Which ~uld be available upon ccmpletion 
of the kep:me destruction program. 



The total incineration plus transportation dlarges were evaluated 

for several different scenarios to evaluate the sensitivity of the total dis­

posal costs to different nurrbers and sizes of incinerators. 'Il1e scenarios 

were based on three different demand levels corresponding to the solid waste 

incineration requirements of the dis:i:::csal options (Table 3-2), and on the in­

cinerator siting locations sumarized in Table 3-7. In each case, all solid 

wastes fran each state were assurred to l:e generated at the CEnter of population 

of that state and tlel transported in truckload lots to the nearest inciner­

ator, the transportation costs being taken frcm Figure 2-5. Ocean shipping 

charges fran Puerto Rico to Jacksonville or Baton Rouge; Honolulu to San 

Francisco; and Anchorage to Seattle were added to the trucking charges fran the 

part of entry to the incinerator for PCBs wastes fran those three areas. The 

total demand on each incinerator was used as a basis for obtaining per pound 

incineration costs fran Figure 2-2. 

The results of the analysis of four different incinerator siting/ 

demand scenarios are sumnarized in Tables 3-8 through 3-11. 

Sina: it was assu:nro that all shiprents were in truckload lots, the 

average transportation charges are comparable arrong the various scenarios. As 

expected, an increased nurrber of incinerators results in decreased average 

shipping distances and decreased transportation cost. Hc,,..ever, as surn:narized 

in Table 3-12, the transportation savings resulting frcm an increase in the 

number of incinerators frcm 4 to 12 is only one-half cent per pound. 

The increased transportation costs resulting fran longer shiprrents 

where there are only a few incinerators are rrore than offset by the economies 

of scale achieved by operating larger incinerators. Corrparison of Tables 3-9 

and 3-10 indicates that a reduction of the number of incinerators fran 6 to 4 

(thereby increasing the size of each renaining incinerator by 50 percent} re­

sults in a decrease of the incineration costs of 2.6¢/lb. 'I.his rrore than can­

pensates for the 0.3¢/lb increase in the average transportation oost. 

It is apparent fran this analysis that the transportation oosts will 

l:e nnre sensitive to the size of the individual shiprents than to the size &7.d 
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Table 3-8 

Incinerator/Transportation Cost Scenario #1 

DiS[X)Sal Option: 1 
Nunber of Incinerators: 

. . (1) Incinerator Iocat1.on 

Bridgeport, New Jersey 

Houston, Texas 

Baton Rouge, Louisiana 

San Francisco, california 

IDs Angeles, California 

I:enver, Colorado 
w 
~ Chicago, Illinois 
Ul 

Sandusky, Ohio 

Atlanta, Georgia 

Richrrond, Virginia 

Niagara Falls, New York 

El Dorado, Arkansas 

'IOI'AIS 

(1) Table 3-7 
(2) Figure 2-2 
(3) Table 2-5, Truckload lots 

PCB Solids 
Million lb/Year 

50.95 

18.23 

8.51 

13.81 

25.90 

10.28 

23.66 

33.04 

44.90 

15.66 

.90 

12.86 

258.7 

12 

Incineration Cost 
¢/Lb(2) 

47 

53-1/2 

61-1/2 

56 

51 

59-1/2 

52 

49-1/2 

48 

55 

1.30 

• 57 

'lbt.al: Million $ 

23.9 

9.8 

5.2 

7.7 

13.2 

6.1 

12.3 

16.4 

21.6 

8.6 

1.2 

7.3 

133.3 

Transµ.)rtatian 
Costs( 3) 

$ 859,697 

286,211 

121,045 

401,662 

489,258 

240,293 

384,689 

501,496 

911,418 

259,650 

22,500 

286,891 

$4,764,810 

Average incineration cost: .515/lb 
Average transportation cost: .0184/lb 
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Table 3-9 

IncineratDr/rransportation Cost Scenario #2 

Disposal Option: 2 
Nurrber of Incinerators: 6 

PCB Solids Incineration C.Ost Transportation 
. . ( 1) D,;lllerator I.Dcation Million Lb/Year ¢~(2) 'lbtal: Million $ Costs (3) 

Bridgei;.ort, New Jersey 24.11 51 12.3 $ 370,124 

Houston, Texas 15.19 55 8.4 317,422 

Baton Rouge, I.Duisiana 16.77 54 9.1 342,558 

San Francisco, California 22.92 51.5 11.8 510,133 

Sandusky, Ohio 35.02 49 17.2 709,565 

Richnond, Virg.inia 20.92 52.5 11.0 473,188 

'IOI'AIS 134.93 69.8 $2,722,990 

Average incineration oost: .517/lb 
Average transJ:X>rtation oost: .0202/Jb 

(1) Table 3-7 
(2) Figure 2-2 
( 3) Table 2-5, Truckload lotg 



Table 3-10 

Incinerator/TransF,Ortation Cost Scenario #3 

Disposal Option: 2 

. . (1) 
Inc1.nerator Location 

Bridgeport, New Jersey 

Houston, Texas 

Baton Rouge, Louisiana 

San F'rancisoo, Calif omia 
w 
I 

I-' 'IOrAIS 
-.J 

(1) Table 3-7 
(2) Figure 2-2 
(3) Table 2-5, tru:::kload lots 

Nt.nrber of Incinerators: 

Prn Solids 
Million lb/Year 

68.39 

14.44 

27.91 

22.26 

133,0 

4 

Incineraticn Cost 
¢/Ib(2) 

46 

56 

50.5 

52 

'Ibtal: Million $ 

31.5 

8.1 

14.1 

11.6 

65.3 

Transportation 
Cbsts (3) 

$1,587,554 

312,796 

711,884 

522,981 

$3,135,215 

Average incineration cost: .491/lb 
Average transportation oost: .0236/lb 



Table 3-11 

Incinerator/Transportation Cost Scenario #4 

Disposal Option: 3 
Number of Incinerators: 4 

PCB Solids Incineration Cost Transportation 
. . ( 1) Inclnerator wcation Million Lb/Year ¢/Ib(2) 'lbtal: Million$ Costs (3) 

Bridgep:>rt, New Jersey 38.22 48.5 18.5 $ 884,039 

Houston, Texas 7.98 62.5 5.0 169, 774 

Baton PDuge, Louisiana 15.41 55 8.5 377,075 

San Francisro, califomia 12.67 57 7.2 289,324 

w 74.28 39.2 $1,720,212 
I 

I-' 
00 

Average incineration cost: .528/lb 
Average transportation cost: .0232/lb 

(1) Table 3-7 
(2) Figure 2-2 
(3) •rable 2-5, truckload lots 



Table 3-12 

Average Transportation Cbsts of Shipping Solid 
PCBs Wastes to Incinerators 

Number of Incinerators Cost per Pound 

4 $.0234 

6 .0202 

12 .0184 
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locations of the incinerators. Review of Table 2-5 shows that transportation 

costs for a single drum shipped 400 miles 'WOuld be $.07/lb, but the cost 'WOuld 

be reduced to $.02/lb if the drum were consolidated with other waste PCBs to 

fonn a truckload shipnent. 'Ihis suggests th.at the establisment of PCB col­

lection services in large cities t."lat are not near incinerators could result 

in savings in transportation and an assured demand for the incinerators. 

It is not :r;ossible to accurately predict the locations of the 

incinerators and chemical waste landfills that will be used to disperse of 

PCBs. Ha-1ever, the transportation costs are relatively .insensitive to the 

nurrber and locations of such facilities, and may be expected to average no 

more than four cents per fOund of PCB wastes. 'Ihis would result in a total 

transportation oost of not :rrore than $13.2 million per year (disposal option 1) 

and :rrore likely a maximum cost of $7. 4 million dollars per year (diSf)Osal 

options 2 and 3) • 

3.7 Record Keeping Costs 

'lhe record keeping and rronitor:ing costs for incinerators and chemical 

waste landfills were implicitly included in the estimated operating costs. The 

prof)Osed regulation does not impose any recoro keeping requirenents on the one 

million small storage areas which will handle only small capacitors. 

'Ihe 2000 large storage areas will be required to maintain a perpetual 

inventory of all PCB items or containers in storage. Since the record for each 

item rrust include its weight, orig.in, and date of entry .into the area, clerical 

costs of perhaps two dollars per ite.'ll might be expected in addition to a cost 

of $200 per area to establish t."ie record keeping procedure. It would t.'1ere­

fore be expected that initial costs of 400,000 dollars plus an additional one 

millicn cbllars per year associated with large capacitors arrl transfoz::rrers and 

an adlitional one million dollars per year associated with containers might be 

expected. In addition, the annual ref)Orts will require al::x:mt one man week per 

facility ($1,000,000 total). 'Ihus, total record keeping oosts for storage 

areas might reasonably be estimated at $400,000 initially, plus $3,000,000 per 

year thereafter. 
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In addition, owners of transfonrers and large capacitors mJSt main­

tain records as to the location of the PCB equiprent, estinated date of 

retirement, and date of disposal. Based on a current usage of 140,000 trans­

fo:r:ners and 8,000,000 la:r:ge high voltage capacitors at 400,000 locations, and 

assuming a cost of $5 per transfo:rmar or capacitor location, the initial rero:rd 

keeping rosts may be exp;cted to be $2,700,000 the first year, with rero:rd 

maintenance and reporting oosts of perhaps an ad:litional million dollars per 

year. 

Total record keeping costs are therefore estimated at $3,100,000 

initially plus $4,000,000 per year. This will result in an equivalent increase 

in clerical eri;,loym:mt of over 200 jobs. 'Ihe cx:>sts will be widely distributed 

across utilities and industrial ooncerns, and should have little inpact on 

prices or market structure. 
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4.0 MARKING 

4.1 Ieqt.ri.rem_nts in Draft Regulations 

'1he proposed regulations establish specific requirerrelts for marking 

PCB equ.:i.µtent, containers, storage areas, capacitors, transfonrers, and other 

items. The marking is required to assure prcper clean up action in case of an 

accidental spill while the item is in service, and to assure proper disposal of 

the items when they are raroved fran service. 'll1e specified canpliance dates 

are sumnarized in Table 4-1. 

Table 4-1 

SUMMARY OF <XMPLIANCE DATES 
FOR THE DPAFI' w..RKING REGUIATICNS 

Regulated Units Coitpliance Date 

New Articles Janua:r:y 1, 1978 

NeW Equir=nent January 1, 1978 

containers January 1, 1978 

Inventory 

TransfoD'll::lrs Januru::y 1, 1978 

Large capacitors January 1, 1978 

Storage Areas January 1, 1978 

Vehicles Mardi 31, 1978 

Large High Voltage Capacitors July 1, 1978 

HID capacitors March 31, 1978 

Transfo:nne.rs July 1, 1978 

4.2 Methodology 

The oosts of a:xnplying with the draft marking regulations can be 

divide:i into two areas: (1) the oost of specified labels and (2) the oosts 

associated with awlying the labels. In order to arrive at cost estimates for 

these~ categories, it was necessaxy to approximate. not cnly the demand for 

labels by producers and users of PCB transfo:i:mers and PCB capacitors, but also 

the magnitude of their respective operations. 
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'llle narre and location of all U .s . producers of PCB transfo:crers and 

PCB capacitors is found in Tables 4-2 and 4-3 respectively. All such pro­

ducers were contacted in order to establish maxinurn likelihood estimates for 

producers' marking costs. ~ users of PCB electrical equiJ;[llel1t are utility, 

industrial, connercial, and residential concerns. Extra:pclations we.re rrade 

fran available info:onation regarding PCB electrical equiprrP..nt users to arrive 

at satisfactocy ma..:rJdng cost estinates. 

Label costs are based upon nanufacturers ' retail prices for lots of 

1,000. Transportation and labor co.sts - costs associated with applying the 

labels - are maximum estirra.tes; they are costs that would be incurred by a 

full-t:irce marking prcgram. 

4.2.1 Containers 

In order to arrive at a satisfactory approximation of the 

tDtal mmtier of containers required for the year ending tecember 31, 1978, it 

was necessary to specifically define a PCB container. For marking purposes, 

a PCB container is defined as a 55 gallon drun constructed of steel, w:xJd 

fiber, or other material. (Note that this definition differs fran that in the 

prop:,sed regulations.) Implicit in this definition is the assunption that all 

PCB liquids, solid waste, contaminated materials, etc. , will be contained in 

55 gallon drums when ao:::urmtl.ated for disposal. In fact, there have been and 

will be other types of containers used for PCB materials. However, information 

obtained fran producers and users of PCB electrical equiprrent supp:,rts the 

aforementioned assunption - i.e., 55 gallon dJ::urns are the primary containment 

employed by nost producers and users of PCB electrical equiprrent. 

Given that nost producers of PCB electrical equiprrent have 

ceased production of such units already, or will have prior to January 1, 1978, 

the number of PCB containers required by producers for the year ending December 

31, 1978, will be relatively small. Based on telephone conversations with 

U.S. producers of PCB electrical equipment, it is estima.ted that approximately 

10,000 containers will l::e required by producers in 1978. 
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Table 4-2 

U.S. Transfonrer Manufacturing Industry Using PCBs 

Canpany Nama location of the Plant 

Westinghouse Electric Corp. South Boston, Va. 
Sharon, Pa. 

General Electric c.atpany Fane, Ga. 
Pittsfield, .Mass. 

Research-Cottrell Finderne, N.J. 

Niagara TransfoJ::Irer Corp. Buffalo, N.Y. 

Standard Transfonrer Co. warren, Ohio 
Medford, Oregon 

Helena Corp. Helena, Alabama 

Hevi-Duty Electric Goldsboro, N.C. 

Ku.hllllan Electric Co. Crystal Springs, Miss. 

Electro Engineering ¾brks San Leandro, calif. 

Envirotech Buell Lebanon, Pa. 

R.E. Uptegraff Mfg. co. Soottsdale, Pa. 

H.K. Porter Be lloont , Calif • 
Lynchburgh, Va. 

Van Tran Electric Co. Vandalia, Ill. 
Waco, Texas 

Source: Versar Inc., PCBs .L'rl. the United States: Industrial Use and Environ­
nental Distribution, Nl'IS PB-252 402/3WP, Februa.J:Y 25, 1976, p. 89. 
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Table 4-3 

U.S. Cap.1.citor Manufacturing IndustJ:y Using PCBs 

Canpany Narre 
(In Order of PCBs Usage) 

General Electric Carpany 

Westinghouse Electric corp. 
Aerovox (AVX) 

Universal .Manufacturing Corp. 

Camell Dubilier 

P.R. Mallory & co., Inc. 

Sangarro Electric CO. 

Sprague Electric CO. 

Electric Utility Co. 

Capacitor Specialists, Inc. 

JARD Corp. 

York Electronics 

McGraw-Edison 

RF Interonics 

AJ(el Electronics, Inc. 

Tobe Deutschmann Labs. 

Electro Magnetic Filter Co. 

Location of the Plant 

Hudson Falls, N.Y. 
Ft. Edward, N.Y. 

Bloomington, Ind. 
Ner.-1 Bedford, Mass. 

Bridgep:,rt, a:mn. 
Totowa, N.J. 

New Bedford, Mass. 

Waynesboro, Tenn. 

Pickens, S. Carolina 
North Adams, Mass. 

LaSalle, Ill. 

Esoondido, Calif. 

Bennington, Vt. 

Brooklyn, N. Y. 

Greenwood, s. ca:rolina 

Bayshore, L.I., N .Y. 

Jamaica, N.Y. 

Canton, Mass. 

Palo Alto, Calif. 

Source: Versar Inc., PCBs in the United States: Industrial Use and Environ­
rrental Distribution, NTIS PB-252 402/3WP, February 25, 1976, p. 69. 
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It is expected that residential users of PCB electrical equip­

irent will not require any a:mtainers. The underlying assurrption is that no 

single residential dwelling, in the course of one year, will have accurrulated. 

sufficient PCB related waste to warrant using a 55 gallon dnnn. 

Estimates of the nurrber of containers required by utilities and 

industrial and a::mnercial users of PCB electrical equipment for the year ending 

December 31, 1978, were arrived at as follCMS: 

A) Small PCB capacitors (i.e., HID units): 

Available infonna.tion 

1) Utilities - 1,000,000 units 

2) Industrial and comrercial o:mcerns - 23,900,000 units 

3) Armual disposal rate - 6 percent (approximately) 

4) Each 55 gallon drum hold awroximately 50 small PCB capacitors 

1,000,000 
6% 

60,000 Nurrrer of units disposed of by utilities 

23,900,000 
6% 

1,434,000 Number of units disposed of by industrial and 
o:::mrercial users 

60,000/50 = 1,200 Number of containers required by utilities 
for small PCB capacitors 

1,434,000/50 = 28,680 Number of containers required by 
industrial and o::mrercial users for 
small PCB capacitors 
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B) Large PCB capacitors (i.e., lcw and high "liOltage units): 

Available infonnation 

1) Utilities - 8,600,000 units 

2) Industrial and cormercial users - 19,400,000 units 

3) Annual disposal rate - 6 percent (approxirrately) 

4) Eadl 55 gallon drum holds approximately 3 large ·PCB capacitors 

8,600,000 
6% 

516,000 Number of units disposed of by utilities 

19,400,000 
6% 

1,164,000 Number of uni ts disposed of by industrial 
and o:::mrercial users 

516,000/3 = 172,000 Nurrber of oontainers required 
by utilities for large PCB 
capacitors 

1,164,000/3 = 388,000 Number of containers required 
by industrial an::l romrercial 
users for large PCB capacitors 

C) PCB mixtures (i.e., liquids and solvents - transfonner.3) : 

Available infonration 

1) Utilities - 11,000,000 lb. of PCB mixtures 

2) Industrial and ccmrercial users - 7,400,000 lb. of PCB mixtures 

3) Conversion factor - 11.5 lb. of PCB= 1 gallon 

11,000,000/11.5 ~ 956,522 gallons 

956,522/55 = 17,391 Number of containers required by 
utilities for PCB mixtures 

7,400,000/ll.5 ~ 643,478 gallons 

643,478/55 Se 11,700 Number of containers required by 
; nc!u.::.-trial and oorrmercial users for 
PCB mixtures 
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D) Miscellaneous 

Based on telephone conversations with producers and users of PCB 

electrical equipment, it is estimate:! that approxirrately 400,000 

55-gallon drurrs will re required by users of ?CB electrical equip­

rrent, for the year e.r1ding December 31, 1978, to contain clean-up 

materials, contaminated materials, small appliance capacitors, 

and fluorescent lighting ballasts. In order to safely divide the 

additional 400,000 55-gallon drums retween utilities and industrial 

and ccmnercial users, it is necessary to assurre propc:>rtionality as 

follexvs: 

For utilities: 

1,200 + 172,000 + 17,391 = ___ x __ 
1,200 + 172,000 + 17,391 + 28,680 + 388,000 + 11,700 400,000 

X '= 123,166 Miscellaneous 
containers 
attributable 
to utilities 

For industrial and cxmuercial users : 

28,680 + 388,000 + 11,700 X 
1,200 + 112,000 + 17,391 + 2s,6so + 38a,ooo + 11,100 = ....,.40"'"'0,....,...,,.0-=-oo~ 

X ~ 276,834 Miscellaneous 
rontainers 
attributable to 
industrial and 
o:::mrercial users 

In Surrma.J:Y, for t.1-te year ending December 31, 1978, prcx:lu:ers 

of PCB electrical equipm:mt will require 10,000 containers, utilities and 

i..~dustrial and camercial users will require approximately 314,000 and 705,000 

containers respectively, and residential users will not require any. 
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4.2.2 Storage Areas 

It is estimated that approximately 1,000,100 storage areas 

will be required to tanp:)rarily house solid and liquid PCB waste prior to 

disposal, for the year ending Cecerrber 31, 1978. 'iliis estimate, as well as 

its distribution anong produ:;ers and users of PCB electrical equipment, is 

based on telephone interviews with such producers and users, and on extra­

polations from existing data. Specifically, it is anticipated that producers 

will require approximately 100 storage areas, utilities will need approxi­

rre.tely 100 storage areas, utilities will need approximately 796 storage 

areas, industrial and corttrercial users will require approximately 999,204 

storage areas, and :residential users will oot require any - i.e., it is 

assun-ed. that residential users of PCB electrical equipment do not possess 

sufficient quantities of PCB waste articles to require storage areas. 

ExtraF,olations were made from available infol:llation to 

dete:rmine hav many of the 1,000,000 estirrate:l storage areas would be allo­

cated to utilities; those remaining are to be distributed to industrial and 

camercial users. 'Ihe extrapolation procedure is as follows: 

Available infonnation 

1) PEPCO's total sales of electric power in KWH's represents 1.01% of 

total retail sales 

2) TVA's total sales of electric :i;x::,w-er in KWH's represents 37.91% of 

total wl:olesale sales 

3) PEPCO has 7 storage areas 
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4) TVA has 39 storage areas 

.0101 X = 7 
X = 693 Number of retail utilities' storage areas 

.3791 X == 39 
x = 103 NwTber of 'Wholesale utilities' storage areas 

796 Total number of storage areas required by utilities 

1,000,000 Estimated total nurrber of required storage areas 
796 required by users 

999,204 Number of storage areas allocated to industrial and 
ccmnercial users 

4.2.3 Vehicles 

'Ihe total number of vehicles that will be required to haul 

solid and liquid PCB waste to storage and for disposal facilities for the 

year ending I:ecerrber 31, 1978, was estimated as follcws: 

Available informa.tion 

1) Estimated anotmt of solid and liquid PCB waste requiring disposal 

by primary users (i.e., utilities and industrial and carrrercial 

entities) - 299,400,000 {Table 3-1) 

2) Average minimum acceptable trucklood at disposal sites - 40,000 lbs 

NUMBER OF TRUCK LOADS= 299 , 400,000/40,000 = 7,485 

Assuming that each transport vehicle were to carry 40,000 

lbs of PCB waste and to make only one trip, the rra."{imLlm nurrbe.r of truc.1<s 

would l:e required by users - i.e. , 7,485 vehicles. Based on telephone 

interviews with producers and users of PCB electrical equipnent, it is 

estirriated that actually only 3,000 vehicles will be required by users of PCB 

electrical equ.ipne.nt. Note that only utilities and industrial and connercial 

users will require transport vehicles. Residential users will not require 
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transport vehicles because it is asSUired that such users do not possess 

sufficient quantities of PCB waste to warrant trucking operations. 

In order to divide the estimated 3,000 vehicles between 

utilities and industrial and ccmre.i:-cial users, it is necessary to assUire 

proportionality as fol1C1NS: 

Available info:onation 

l) Utilities' estinated disposal i:equirerrents for PCB electrical 

equip:nent in 1978 - 71,800,000 lbs. 

2) Industrial and cx:rrrrercial users' estimated disposal requiremants 

for PCB electrical equi:i;:rre.nt in 1978 - 227,600,000 lbs. 

71,800,000 X = 71,800,000 + 227,600,000 3,000 

X = 720 Nun:t>er of vehicles attributable 
to utilities 

227,600,000 X = 71,800,000 + 227,600,000 3,000 

X = 2,280 Number of vehicles attributable 
to industrial and ccmrercial 
users 

Based on telephone interviews with producers of PCB elec­

trical equiprrent, it is estimated that each of the 37 plants in the United 

States which prcduce such equi~t will require approxinately 2 transport 

vehicles. 

4.2.4 Transportation and Labor Marking costs 

Estimates of transportation and. labor costs associated with 

marking for the year ending Decanber 31, 1978 were derived from information 

cbtained fran telephone interviews with prcducers and users of PCB electrical 

equi:i;:rre.nt and frcm extrap:,latians of existing data. 
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All estima.tes, except those associated with utilities' 
transoprtation and labor (marking) costs conceming large high -voltage 

capacitors and transfo:mers, are based on the following assurrptions: 

1) Lal:or costs are estimated to be approxiniately $10 per manhour 

2) Transportation costs are estimated to be approximately $5 per 

location visited for the purposes of applying labels. 

Utilities' transportation and labor (narking) oosts 

associated with large high -voltage capacitors and transfonrers are estimates 

derived by extrapolating fran data provided to the EPA by the Tennessee Val­

ley Authority. Table 4-4 outlines the existing data, carputations, and 

subsequent extrap:llations. 

4.3 Economic Impact 

The econanic impact of the proposed marking regulations on manu­

facturers of PCB electrical equip:rrent will be relatively snall because rrost 

production of such equiprent will have ceased prior to January 1, 1978. It 

is anticipated that two PCB capacitor manufacturers will continue production 

after January 1, 1978 and hence will be faced with substantial tooling costs -

$25,000 - in order to conply with the proposed regulations. 'lhe total 

econanic impact of the proposed marking regulations on manufacturers of PCB 

electrical equip:rent is ~cted to be less than $100,000 as calculated. and 

sur:miarized in Tables 4-5 and 4-6 respectively. 

The major costs of crnplying with the proposed marking regulations 

will be incurred. by the present users of PCB electrical equipn:ent. Tables 

4-7 through 4-9 surrmarize the necessary calculations in detexrnini."'lg users' 

nark.ing costs. It is estimated that users of PCB electrical equip:rent will 

face marking costs totaling approximately $33.2 million, as sumrrarized .in 

Table 4-10. 

The total cost of catplying with the prcposed narking regulations 

for the year end.ing ~cerrber 31, 1978, will be approxirrately $33.3 million, 
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Table 4-4 

TVA: 
Total Units 

C!IIC'JIM:ICN OF tn::!l.ITIES I l'IWJSPORI:A'.I':CN 
R.D L.IBOR 11ARKING CUSTS 

I DISTR:BUTICN 
I SUBSTATIONS E'EEDERS (PCU:S) 

I 
I 345 3710 

TR'lliSFCFt-!3PS 

1350 

Transportation 
Ccsts 5 10 -
Labor 
costs 70 (approx.) 

I 

I 40 (~.) 15 

Total Trans-
i;:ortation 
and ::.ator COsts 

345 X (70 + 5) 
,; 25,000 

I 
I 

3710 X (10 + 
2 18:,000 

40) 1350 X 15 
i 20,000 

PEPOJ: 
Total Units 32 :SC9 64 

~tal '!'ranS-
:x>r-...ation 
and :.abor costs 

32 (70 + S) 
2400 

"' J..509 X (:O -
= 75,450 

40) I 
; 

! 

54 
= 

X 15 
960 

":'IA' s total ':rar.sportation and 1-at:or =!wig costs a.re approx.urately 
225,000 (p~-ly a wr.olesa.J.erl 

PEPCO' s ':'Otal transpor-...atlon ar.d .1.a..1:cr inark.: . .ng o:,sts a..---e ai=)pr.:,x.ir.lately 
78,800 (pr'..ma.r.:.ly a retailer) 

Available il"..fo:anat.::.on 

1) Fiscal year 1976: total retail sales of electrical 

energy - 1,391, 7;..4,575,000 l<l-.H 

2) Fiscal year 1976: total ·..r.olesale sa.:.es of el.ec----ic 

ener:;y - 276,681,665,000 ~ 

3) l:'iscal year 1976: Pepco's total sales '.reta.i.:) - 14,:69,412,000 Kl'."H 

4) Fiscal year ::.976: TVA's total sales (wholesale) - 104,900,000,000 I<l',1I 

l 4 ,lG9 , 4l2,0CO/l,391,714,575,000 i .0101 

78, 810/.{ = 0 , Ol,/ 
' ' ~ .9899 
X • 7,724,160.30 

7,724,.:.50.30 
78,810.00 

7,802,970.30 t:tillt:i.es' (retail) trans~rtation ;;;:.d lal:::or 
maz:king costs 

l04,9oo,oao,ooo;276,681,665,000: .3791 

22s,ooo;x 3791/ 
' = • .6209 
X • 368,510.94 

368,.S:.o.94 
225,000.00 
593,510.94 Utilities' (wholesale) t..-ansportati.on and la.bor 

mrl:.ing o:>sts 

7,802,970.30 
593,510.94 

8,396,481.24 Utilities total transpo.rtatiai and labor 
!llilrkinq a:ists 
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'fable 4-5 

calculation of Electrical Equipnent Manufacturers' 
Marking Costs for the Year Ending Decerrber 31, 1978 

----1.i:Nfll!'QR'l -·. -· 
Cont.diners SID~~e J\r8<'1S Vehicles 'l'r.:u ,s forn-.a1·s Lat':]e l'<'IIJctCi ton; NL"W Arliclcs ~ ~uipu-c11L -· 

'lutdl Uni.ts 110,000 2 100 •·14 10 10,000 ~NA )IA 

10,000 100 74 10 10,000 
'l'OLal l...atel Cosls l{ 27¢ ed. l{ '1.7¢ CJ. X [N ed. X n¢ ea. x 27C ea. b$25,000 1 $25,000 

= 2700 = $27 - $20 - $] = $2700 
------ ------·-- -· -"" I 8 100 .100 74 ]O 10,000 

I-' 
w ·rot al 'l'ranSf<)rlal ion X $15 X $10 X $5 $2 X $•I --- ---l{ 

~ c11 H.l L.tl.ur Cos ts $1500 = $1000 = $370 = $20 = $40,000 

1 ' 1 
' 

3'l'olul 11u11l:ier of units wil L decrece;e at d rate ot 40% r,:er year, ass1uning a 20 yedr life tor PCD units. 
'' 'NA ni::ans information or data was not avai !able. 
6 ' 7'Jhis fiq11re rep1-esent.s arnrnal n.,Lcolirn.1 u:isls fo1· transforncr aml capdcilDr p.coducLio11 - i.e., Lhe required 

11urkinq will Le st..111lied L1to the cusin<J uf UII.! PW w1it. 
0klsumiHg Utat containers may be found in 100 locations. 



Table 4-6 

Electrical Equi;rnant ~.anufact:..irers I Total Mar.lc.."'lg costs 
For the Year Er.di."lg r:ece.rci:er 31, 1978 

(i."'l collars) 

Containers 

Storage Areas 

Vehicles 

Label Costs 

2,700 

27 

20 

Trar..sp:irtation 
and :.al::or Costs 

1,500 

1,000 

370 

4,200 

:.,027 

390 

T:rar...sfooers 

La"'ge C3.pacit::irs 

New Ar--.::..cles 

New Equiprrent 

3 

2,700 

25,000 

25,000 

55,452 

20 

40,:JOO 

42,890 

23 

42,700 

25,000 

25,000 

98,340 
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Table 4-7 

Calculation of Utilities' Marking Costs 
for the Year Ending D:!cerrber 31, 1978 

La.rye u.w L.trge llil)h 
Voltage Vultage 

.-
Containers Storaqe Areas Vehicles Capacitors C.apacitors 'l'ransformers HID caoacitors -

'futi.ll Units I Jl4,000 2 796 3 -140 l,OUU,000 -, ,600,000 84,000 1,000,000 
··--------·-----

]l<l,000 796 740 '100,000 ~380,000 04,000 •120,000 
.i::, 'lblal L:ilicl Cbsls X 27¢ t!d. X 2'/¢ Cd. x 27¢ ea. x 27¢ ea. ){ $2 ,:>.a. X 27¢ ea. x 9¢ ea. I 
I-' = $1:34,780 = $215 $200 = $27,000 = $760,000 = $22,680 - $10,800 -ln 

7 10,000 796 740 100,000 120,000 
'l'Olal 'l'ransi:orta Lion 

X $10 X $10 X $5 X $10 "$8,396,481 X $1 
cUlU L.tuor O_islt; = $100,000 = $7960 = $J,700 = $1,000,000 $120,000 

I 
~ 

. ------

1 '' '>'I'ot.al m.lllbter ot units will decrease at a rate uf 40% pee yeur, assuming a 20 year lit.e tut PCB w1its. 
'JO~, of tl-e total m11tlCr of 1mit.s are availcihle fm· marking annually. 
~i,;:;lim.'\Leu 11uruec of localio11s - Lu., lot.~,Lions m:1y Ix 111:1rkeJ rc1ther lhan individual uni Ls. 
6 12% u( Uie tut.ii nuntJer ul units ale <1v<.1ili..lble fol· nurking i.lOilLUlly. 
'Aa;suming that oontainel'.!o m:.y be tound in J0,000 locutions. 
u'l'otal transportation and lnhor rosts for IM.ricing la:rge high ...oltage c.apacitors and transformers 

l>y Loth ~mlc:;alcr~ and .cctuilers of ck-ctric r,o.,.,cr. 



Table 4-8 

Calculation of Industrial and Camercial Entities' Marking 
costs for the Year Ending D=canber 31, 1978 

r.an_Je I.ow Large lliqh 
Volta,_JC Volla<jC 

Vehicles Cc.1pacitors Cw:.>acitors 'l'ri.Uls formers IIID Caoaci tors 

'l'c,tal lJnits l-/05,000 2999,204 19,000,000 400,000 56,000 D,900,000 
-··--------- ---· -----·---- -- ·------------

705,000 2,:.!60 '1,900,000 400,000 56,000 '2,868,000 999,20-1 
'fuw 1 L.ilie l OJs t.s X 2-/¢ e.:i. x 27¢ ea. X 27¢ ea. X 27¢ e.:l. x $2 ea. x 27¢ ea. x 9~' ea. 

= $190,)50 = !;i2h9,7il5 :: $610 = $:ii ),000 ~ $800,000 = $15,120 = $258,120 
----------1------------ _,, _________ ,. ______ ----------- ------------ ---------- --- ------------

t/U,000 999,204 2,260 1,900,000 400,000 56,000 2,Bb8,0OO 'J'otctl 'l'rilll!;(JULt<.1tio11 
X $5 X $5 X $5 X $5 X $5 X $15 X $) and Lalx)i:- Cos ts = $)';0,000 = $4,996,020 $11, 100 $9,500,000 $2,000,000 $840,000 $2,868,000 

1 ' 2 ,i,llital mu1w1- of 1u1its wi 11 ,t·cteaGC al a rc1Le of -10'l pct- yuctt, <.1Sf,1u1u11•J -1 20 ye-1r li (c tor PW n11it:;. 
'1<)% of thu totc1l 11U11il,er ut w,it!; ,ire c.1vc1ilc!Lle lur Hurking c.111nu<.1Uy. 
'12'1. of tllt'l total nunt.er of unit-.:, ar<e: avai !ah 1e for m'lrking a.nni1i:i lly. 
"Assumin,J lhal r;Dnlair,.,.-;; 1my Ix, fo,u,I i11 70,000 lcx.:atio11s'. 
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Table 4-9 

Calculation of Residential Users' Marking Costs 
for tb.e Year Ending I"bcember 31, 1978 

l.'U:CJe IDW L.~1-ge High 
Vulld<Jl! Voltc~<Je 

Co11tairu21s Stor..age An.ld!ai Vehicles Capacitors Canacitoi:s 'l'ranstormers IIID Cawcitors 

'l'otal Ur,its -0- -0- -()- -0- -0- -0- 100,000 
·- -------- ----------· - ·-·-- --

112,000 
'l'utul wool Cust;!;i -0- -0- -0- -0- -0- -0- X 9<,': ea. 

- $1,080 
------ ·-------- - --------- ----

12,000 Totul •rransportation -0- -0- -0- -0- -0- -0-
X $1 and Labor Costs 

~ $12,000 
---- --------- -·- ·---- ----------

112'!, of the total mumer of tml Ls are avai lal.Jlc for m,u:ki11y il.lmu..cilly. 



Table 4-10 

Electrical Equipment Users' Total ~.iarking Costs 
for the Year Ending Deceml::er 31, 1978 

Ctilities: 

Containers 

Storage Areas 

Vehicles 

large raw Voltage 
Capacito=s 

Large :iigh Vcltage 
Capacitors 

l'ranSfoi::::re..---s 

HID Capacitors 

'I'OIALS 

Indi::st..-ial and CCrrrrercial: 

Ccn~..ers 

Storage -~ 
Vehicles 

La..r;e :o,. Vol-=.ac;e 
Capacitors 

:.arge High Voltage 
Capacitors 

Transfomers 

HD Capacitors 

~ 

Resicie.'ltial: 

C..--n ta.iners 

S tor:;ge .::..reas 

'le.11.:..cles 

:.arce i.J:M Vcluige 
capacitors 

Lar;'e High Vol~ge 
capaci-:crs 

Trans:or:rers 

HID Car;aci tors 

~ 

GRA."ltl ~ 

( in dollars) 

ki.1:el C;:sts 

84,780 
2l5 

200 

27 ,:.JOO 

76C ,000) 

22., 6so l 
10,800 

905,675 

190,350 

269,785 

6l0 

513,JCO 

800,000 

15,120 

258,120 

2,J46,985 

-0-

-0-

-o-

-0-

--0-

-0-

1,080 

l,080 

2,953,"740 

~p:,rtat.:.= 
a.nd !..al:or Ccs ts 

:00,000 

7,960 

3,700 

:.,:;oo,ooc 

8,396,-.81 

120,000 

9,628,141 

350,000 

4,996,C20 

:.:.,300 

9,500,000 

2,000,(;CO 

840,~00 

2,863,'.;00 

20,565,320 

-0-

-o-
-0-

--;)-

-0-

-o-
12,'.)00 

12,0CO 

30,205,461 

:'Qt.al 

184,780 

8,175 

3,900 

:.,~27,000 

3, l 79,161 

l30,30C 

l0,533,816 

540,JSO 

3,25::,805 

:..:.,910 

::.0,013,000 

2,300,000 

ass ,:.20 

3,126,120 

22,612,305 

-0-

-0-

-<}-

--,}-

-{)-

--0-

13,060 

13,080 

JJ,:'.59,2(:l 
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with users' marking costs ccrcprising 99. 7 percent of this total. Undoubtedly, 

a large percentage of total marking costs will be passed along to consumers 

as higher prices for final goods and/or services. Ha.vever, sare relatively 

small percentage will be bome by prcducers and users of PCB electrical equip­

nent. 

Estimated label costs are based upon manufacturers' retail prices 

for lots of 1,000. Unit costs for latels will be extrenely small if all 

labels are manufactured by a ff:M carpanies rather than many - i.e., economies 

of scale will give rise to decreasing average costs. Costs associated with 

applying the labels - transportation and labor costs - are maxin:nJrn estimates; 

they are costs that -would be incurred by a full-tine labelling program. Such 

costs will be greatly reduced if users' PCB electrical equipnent is marked 

during routine maintenance operations. For exarrple, it -would be :roo.re eco­

nca:n:i.cal for a utility cc:a,:pa.ny to have its crews mark the various units dur:ing 

their :routine visits to substations for periodic checks, servicing, nonitoring, 

etc., rather than sending crews to substations for the sole purpose of marking 

PCB electrical equi:pnent. 

Users' transportation and labor (rnarking) costs comprise 91.1 per­

cent of their total rnarking costs. Sum costs could be greatly reduced if 

the proposed regulations were to be changed so that large capacitors and 

transfo:i:::mers are labelled only when they are retired from service and hence 

gathered for (eventual) disposal. Tables 4-11 and 4-12 surrmarize the neces­

sary ma:ddng cost calculations regarding users, ooder th.is scenario; Table 

4-13 sumnarizes total niarking rosts. '!his revision of the proi;:osed regu­

lation would reduce users' total marking costs by approximately 48.2 percent, 

utilities' marking costs by approxirrately 71.3 percent, industrial and com­

mercial marking costs by approximately 37.5 percent, and leave :residential 

narking costs unchanged. 'lliis revision, having its greatest i.npact. on users' 

transportation and labor {marking) costs, -would reduce that figure by approx­

imately $14.3 million. (Note that users' total marking rosts are reduced by 

approximtely $16 million.) 
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Table 4-11 

Calculations for Utilities' Marking C.Osts 
for the Year Ending Decerrrer 31, 1978* 

1.ar<Je f,:'J.J Large High 
VultJ<Je Volli_t<JC 

Containers Stora.Je Areas Vehicles Capacitors Ci.lllilci to.1. s 

'l'otal Units 1 31'1 ,000 2796 '740 1,000,000 7,600,000 84,000 1,000,000 _______ ._ _________ _ 
--------------·-t--------- ------i--------+----·-·-- - i-----------------

314,000 7% -,40 "50,000 5 45b,OOO 6 5,040 7 120,000 
'lbtal Label costs x 27¢ ea. x 27¢ ea. X 27¢ ea. x 27¢ ea. X 27¢ ei.l. :x: 27¢ ea. :x: 9¢ ea. 

~ .i,. - 84,780 $215 - $200 ...:. $11/)00 - $123,120 "$1,361 "'$10,800 
I ·-----·----------<---------+----- ---

0 
N 8 10,000 '/% 740 50,000 4~b,OOO 5,040 120,000 

'lhtal Tr,msportatioo 
X $]() X $10 X $5 X $5 }{ $5 X $5 X ~l and Labor (bsLs 

~ ~ ~ $100,000 $7%0 SJ,700 - $:60,000 - $2,280,000 - $25,200 - $120,000 
---------~------~-------~------------~------------------ ----- - ------------

1 ' 2 tl,l'olct l nunt:er of t11its wi 11 dcc1e.:isu dl a rdle of 40't> per yed1-, assl111in<J a 20 year life for PCl:l uni ts. 
'5% ot: the total number ut unit:; are availc1ble tor 111d.dd11g u1muul ly. 

~,tu, of l'he LOtal nlilber of units are available for marking annually. 
·· 12i of t.he total nunllJei· o( wiils am avdilable for marldn,1 annually. 
"A;;suming tlul cont<linen; muy I.le found in 10,000 lOCdliUC1s. 

*Co:a;t e:;tiITli.ltes are bu:;ed on tlie i..l!ciSLlllption tl1dt lur.ye Cd{Ji..lt.:i b.>ts i..lIJU ttiillait'orncrs ctre not 1n1uired to be 
label led until renoved fn-Ju servioc, and hence gatJiert!d for (eventual) disposal. 

https://Cd{Ji..lt
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Table 4-12 

Calculations for Industrial and COIIlllercial Entities' Marking Costs 
for the Year Ending Decerrber 31, 1978* 

Ldt\JLl lu,/ Lar<Je lliyh 
Vul.ti . .l':J~ Vullage 

,..ontainei:s Storage Areas Vehicles Capacit.on, Capacitors 'l'ransfo~rs IIID Caoocit:o1s 

'!utct l U11iU.l 1 7os,ooo i999,2U4 1 2,260 19,00U,000 400,000 56,000 23,900,000 
.. ··--

705,000 999, 20,1 2,2Ci0 ''950,000 ~24,000 "3,360 ·
1 2,UG8,~00 

'l'Ot:a l L.ahel Cbsts X 27¢ ea. X 27¢ ea. X 27¢ ea. X 27¢ ea. X 27¢ ea. X 27¢ ea. X 9~: ea. 
~ - ~ $190,350 ~ $269,785 $610 = $256,'.>00 $6,480 $907 - $258,120 -

----·--··-----·------ ---------·-- . --~--------- -------· ·-
"70,000 999,204 2,260 9~0,000 24,000 3,360 2,868,000 

'rota! 'l'ransporuition 
X $5 X $5 X $5 X $5 X $'i X $15 X $1 and labor costs 

~ = $150,000 - $4,996,020 - $11,300 - 4,750,000 $120,000 - $50,400 - $2,868,000 
--- ·-----··· ·-- - -- ---------- -·-------- ---·-·-L--.---·---- ----------· ----

1 
,2 ,3'1bl.al numl.-,c,r of Wlits will llucrnase at a rat.e of 40% per yea1:, asS1nning a 20 year life for· PCB uni.ts, 

••~'t o[ th:, Lolal nunfier uf units ,nu dV<lili.tblc for uu.i.kiHy d!lltUdlly. 
~ '"tii of the t:.uwl nuuber ot unit,; i.lHa! i.lVdili.lble tor nurking armm1 lly. 

·
1 12% of the tot.J.l nunber of units are <1vai1al,le for markinq annually. 
8A.sSLunin<J tJ,at O:)ntainers may t.Jt'l found in 70,000 local ions. 

*Co:;t estimates i.111.! base<.! cu tl1e assumption t:.J-wt large cdpdcitors und tra11sforners ure not 
required to be labelled until rrnoved fron sor:vioe and henoe qathe1·ed for (eventual) distX>Sal. 
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Table 4-13 

Electrical. EG-.. ti:;;:tent :Jsexs' :'o~ Y.a.rking CosG 
:or the Year EndL-.c ::>eO?.!!lber 31, ::.97.3* 

(in dollars) 

Trar.soor-...a tion 
Label Ccsts and Labor costs 

Utilities: 
Ccntaine.rs 84,780 100,000 

Storage Areas 215 7,960 

Vehicles 200 3,700 

i'..arge Lc.w 'le 1 tage 
Capacitcrs 13,500 250,000 

Large High Voltage 
Capacitors :i.23,120 2,280,000 

Trans fo.crrers 1,361 25,200 

HID c.apacitcrs ::.o,aoo ::.20,000 

'ro!AL 233,976 2,736,860 

:.--:.cu.st..--i.3.1 and Cctmercia.1. : 
Ccntai.r.e_--s ::.90,350 350,000 

Storage Areas 269,785 4,996,020 

Vehicles 610 ::.l,JOO 

Large Low voltase 
Capacitors 256,500 4,750,000 

Large :ii.gh '/cl tage 
Capacitors 6,480 120,000 

Tran.sf or.a rs 907 50,400 

:illJ ca;iaci tors 258,120 2,568,000 

'ICT.JU.S 982,752 :J,145,720 

Residential: 
containers -0- -J-

Storage .l:\.rea.s -o- -o-
~✓-ehicles -0- -0-

:.a.rse :.t;1,;Voltzge 
Capac::. t::irs ..:J- -J-

r.arqe Hig.!:'. '.'olt2ge 
Capacito:rs -:J- -0-

:'I"an.sfo:tr.e.-'"S -JJ- -JJ-

~ capacito:::s l,:J80 ::.2,000 

':C'IALS l,:J80 1.2, 000 

GR~liD TCTALS 1,217,808 15,944,580 

::.84,730 

3,::.75 

3,900 

263,500 

2,403,120 

26,561 

130,800 

3,020,836 

540,350 

s,26s,acs 
ll,910 

5,006,500 

126,480 

Sl,307 

3,126,::.20 

:4,128,472 

-0-

-o-
-o-

-0-

-0-

-o-
13,080 

:3,08C 

17,162,328 

*Cost e.Sti..Tates are 2Sed en t."'.e asS\.."'Tipticn that lar;e ~a;a:::iwrs ar.d tr-a.ns::-::.::rnrs 
a.re :10t :::equ.ired -::c re l.abe::ec ·.mtil rer:c-;ed == ser.rioe ar:d ~.ce ga,:.:-.1;;.~ ::or 
( eve.'1 tua.l l disposal. 
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5.0 ECX>NOMIC IMPACT ANALYSIS 

The derrend for PCB disposal depends an the nurrber, size and location of 

transfo:oners and capacitors containing PCBs and similarly of appliances and 

other equipirent containing PCB capacitors, including various lighting equip­

irent - e.g., fluorescent lighting and high-intensity discharge lights. In 

the U.S. this inventory has been estimated at about 750 million pourrls of 

PCBs in a total of nearly 6 billion p::,unds of PCB capacitors and transfonrers. 

The distribution of these PCBs by size of capacitor and type of owner (resi­

dential, cornrercial and institutional, industrial and utility) is reasonably 

well kno.vn. 

In this study, the total weights of 1?CBS capacitors and transfonrers 

were allocated to the 50 states and Puerto Rico. For this purpose, Federal 

PCMer Comnission data on annual sales of electric pawer by staes were used to 

obtain the fraction of the total U.S. electric power ronsurred in each state. 

These fractions were then applied to the total weights of various types of 

PCB equi:prent. Then the average lives of the various types of PCB-containing 

units were used to estimate annual disposal needs by year. 

Disposal demand derived from capacitors in the non-residential economy 

has been estimated at 258.7 million p::,unds for the first year after July 1, 

1979. (large apartrrent buildings and o:,nplexes incluling such residential 

use were included in this sector.) This total is~ to decline by 

about 7 percent a year and thus wruld becorre: 

240.6 million lb in 1980-81 

223.7 million lb in 1981-82 

208.1 million lb in 1982-83 

193.5 million lb in 1983-84 

180.0 million lb in 1984-85, and so forth 

5.1 Incineration costs 

If all of these capacitors must be incinerated, as in option 1, 12 

incinerators of the type ncM oi;:erated by Ibllins near Houston, Texas, Baton 

Rouge, La. and Bridgeport, N.J. will be required, none of them nEM. If such 
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plants can be operate:l 365 days a year for 20 hours a day at 3000 pounds of 

shredded capacitor solid per hour, as Rollins p:rsonnel l::elieve, each plant 

oould incinerate 21.9 million pourrls of PCB-containing shredded capacitors 

per year while also incinerating as much as 3.65 million pounds of PCB 

liquids. 'Iwelve such plants o:>uld incinerate 262.8 million poi.mds of shredded 

capacitors and 43.8 million pounds of PCB liquids. 'Ihis exceeds the :nexinuJm 

demand for solids incineration of 251. 5 million fOUl'lds and for PCB liquids and 

solvent of 18.6 million pounds. 'Ille total costs; hcMever, v.0uld J:e oonsider­

able. Each plant would require $5 million in-vestrrent and take a year to con­

struct after all approvals have been ootained. Annual capital recovery costs 

of 10 percent for 10 years would l::e $814,000 for ead:l plant. Taxes and in­

surance at 4 percent v.0uld average $200,000, making total fixed CX)sts per 

plant $1,014,000 per year. Total variable costs at the asSllI!ed operating rate 

of 4,300 hours per year would be $10,311,000; hence total annual costs are 

estimated at $11,325,000 per plant. For all 12 plants this is a total com­

mitirent of $134 million resources per year for incineration. 

Option 2, which diverts 2/3 of all small capacitors to sanitary 

landfills, w0uld require only six incinerators, of 'Which 3 would l::e n<:M. 

'.Ihis translates to $69 million total annual incineration costs. 

Option 3 goes one step further, and diverts the other 1/3 of 

fluorescent light ballasts to c:hernical waste landfills. This option requires 

only one new incinerator am., even if it were canpletely new, the total can­

mit:Irent would l::e reduced to $39 million in annual incineration costs. 

Before other costs are CX)nsidered, it is useful to consider how' 

sensitive these incineration costs are to the asstm!ptions underlying these 

oost estimates. Two assurrptions appear to be rrore critical than others: 

(1) the price of #2 Fuel Oil will be 40¢ per gallon; 

(2) each plant can l::e operated at the rate of 7,300 hours 

per year. 
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It is probably fnti.tless to try to .irrprove the estimate for the price of 

fuel but it should be noted that such costs represent slightly m:>re than 77 

percent of the total annual incineration costs. A one-cent per gallon in­

crease thus would inflate each plant's annual oosts by 2.19 percent and an 

increase to 84.6¢ per gallon would double the total annual costs. Even at 

40¢, .l.lllEX)rts would increase by 105 million dollars for 12 plants. Hav-ever, 

if other EPA regulations were to result in an increase in the c1T10unt of 

solvents and waste oils i:equiring incineration, the use of these liquids as 

fuel in the PCB incinerators could substantially reduce total fuel costs. 

TWO safeguards are built into the estimated costs that could al­

leviate disapµ:>intrrent in ahcieved annual operating factors: 

(1) each plant has a "contingency" factor of 20 percent or 

$830,000 in its capital costs that could be applied to 

maintenance or to .i.nprovem:mts if no other problems 

intervene and pre-empt these funds; 

(2} annual demand for PCB incineration will decline by 7 

percent per year. 'lhis reduces the required operating 

factor by 7 .i;::ercent each year, and provides rrore tirre 

for rnaintenanoo or corrective adjustnents in operations. 

5.2 Other Costs 

Total costs for the system include not only incineration costs but 

also oosts of other rrethods of disposal, transportation costs arrl storage 

costs. These three, disposal, transportation and storage are inter-related 

and should be considered together. Finally, there are marking costs and 

record costs. Recordkeeping will cost $8 million in 1978 and $4 million a 

year thereafter arrl is discussed elsewhere in this report. Marking costs 

depend upon whether marking can be µ:>stponed until scrapping or must be done 

imrrediately. If irrmediate marking is required, outlays of $33. 3 million will 

be required in 1978 (of which $100,000 is capital) and $5 million a year 

thereafter. If :marking can be done upon rercoval fran service, the 1978 

outlay is reduced to $17.3 million but the $5 million per year is unchanged. 
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Transportation costs will probably average 4¢ per pound, and could 

be reduced if storage at area collection points is used to consolidate ship­

ments and obtain truckload lots. At 4¢ per pound, 335 million pounds of 

capacitor solids, transfomers, and liquids will require $13.2 million in 

transport costs. 'Ihis ,;..ould decline by 7 percent a year because of declining 

quantities but escalation of transport rates may offset this decrease. 'Ihe 

weight of the steel drums containing PCBs will incorease the total weight and 

make $15 million a year a better estimate of total transportation oosts. 

Option 2 reduces the PCB solids requirerrents by diverting 2/3 of 

the small capacitors to sanitacy landfills with negligible transportation 

costs, but liquid requi.renEnts (fran transfonrers) will not be affected. 

With 155.6 million pounds in solids and 18 .6 in liquids (including solvents), 

transportation oosts are reduced to $7.4 million which becorres $8 million a 

year after allowance for steel drums. 

Option 3 allONs chemical waste landfill disposal of 1/3 of the 

fluorescent light ballast. This doubles the costs of chemical waste land­

fill operations fran 1 to 2 million dollars annually in 1969 and later years, 

but does not reduce transportation oosts because these operations are fEM in 

number and, therefore, like incinerators, require transportation. Hence, 

transportation costs are the sane as for option 2. 

5.3 Annual Attributable Costs of Cbmpliance 

The total costs of o:::nplying with the proposed regulation will 

depend both on the disposal and marking options adopted and on the degree of 

cnnpliance with (or enforcena1t of) the regulation. The total capital and 

attributable operating oosts of carplying wit11. the various options are shown 

in Table 5-1. These costs are upper bound estimates, and the econanic oosts 

may be significantly less if the storage and marking is accomplished in the 

nonnal course of operations using othel:wise idle storage space and rranpcwer. 

'Ille major out-of-p:>cket oost will be fual for the incinerators, and this may 

be reduced if waste solvents and oils are used for fuel. 
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TAmE 5-1 

Total Attributable Corrpliance Costs 
Millions of Dollars 

capital Costs Annual Operating Costs 

1978 1979 and later(6) 

DislX)sal Option 1 (l) 

Incinerator 45 
Chem Waste LF 5 l 
Incineration 0 134 
TransIX)rtation 15 15 

. al Opti' 2 (2 ) (probable response to prap::>sed regulation) 01s:i;:os an 

Incinerator 15 
Chem waste LE' 5 1 
Incineration 0 69 
Transportation 8 8 

Disp::,sal Option 3 ( 3) 

Incinerator 5 
Chem Waste LF 5 2 
Incineration 0 39 
Transportation 8 8 

Recordkeeping 8 4 

Maz:king 

New PCBs 0.1 
Existing PCBs 

Option 1 (4) (proposed regulation) 33.3 5 
Option 2 (S) 17.3 5 

Storage 4 149 109 

(1) Incin. all 
(2) 2/3 small c.ap. to SLF 
(3) 1/3 of Fl. Light Bal J asts to CWLF 
( 4) All initially 
(5) When rerrcved fran service 
(6) Costs listed will decrease by 7 percent per year 

after 1980 
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The total capital requirerrents may be as great as $45.1 million in 

1978, but will m::>re likely be in the range of $10 million to $20 million. 

Annual attributable operating costs may be as great as $210.3 million in 1978 

and $268 million in 1979, but adoption of the suggested options could reduce 

these oosts to $187,3 million in 1978 and $167 million .in 1979. The actual 

economic costs are expected to be considerably less than these upper bound 

estimates of the attributable costs. 

5.4 Effect on Prices and Market Structure 

The impact of the proposed regulations on any specific industry 

will be proportional to the arcotmt of electricity used, except for electrical 

equipnent service organizations such as contractors, transfonrer repair s:t,.ops, 

and appliance repair s:hops. .Among small business, perhaps as many as 20 

transfo:i::ner repair businesses will either haw to stop handling askarel 

transfo:i::ners or install special diked work and storage areas. Because rrost 

askarel transfo:trners are handled by GE and ~stinghouse and because rrost 

transfonners are oil filled, there should be little effect on small businesses 

e"Ven if the small independent repair shops stop servicing askarel transfo~. 

The regulations may result in the developrrent of collection and 

storage services to reduce storage and transportation charges fran nurrerous 

small generators of PCB wastes. This \'.Uuld result in increased business 

opporttmities for nt.nnerous small labor intensive service businesses, resulting 

in an increase in sna.11 business opportunities and employrrent. 

conceivably the incinerator business could be daninated by Rollins, 

which has a sister business in trucking, .Macklin T:rucking. Macklin or P.ollins 

cx:mld franchise collector and storage operations in areas that Macklm and 

Ibllins could se:rvice. This \'.Uuld also .increase srna.11 business opportunities 

by making technical expertise available to small oi;:erations. Rollins could 

then be n:ore confident of a steady supply for their incinerator business and 

\\Ould be rrore willing to tmdertake the invest:Irents required for new incin­

eration capacity. 
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The prOfX)sed regulations will result i.."1. substantial compliance 

costs for the electric utilities, as this industrial segrrent has the nost 

intensive use of PCB capacitors and transformers. 'I1he utilities will 

generate about 35 i;:ercent of the demand for incineration of capacitors (see 

Table 3-2, disposal option 2) resulting in a cost to the utilities of $27 

million per year after 1979. In addition, much of the oosts of complying 

with the record keeping and marking requirerrents will be incurred by the 

utilities. Total attributable costs to the utilities nay be in the range 

of $30 million :per year starting in 1978. These costs will be includ.ed as 

a o:mponent of the oost basis on which the electric rates are established 

by state regulatory agencies, and will therefore be recnvered from the con­

surers of electric ~r. Basro on total annual U.S. electrical sales of 

$53,462,864,000 in 1976, (l) the proposed rrarking and disposal regulations 

will cause an average increase in the price of electricity of about 0.06 

percent. 

Because the use of PCBs is so universally associated with the use 

of electric power, no specific industry or region will be relatively dis­

advantaged by the costs of carplying with the proposed regulations. Since 

all segrrents of industry will be .impacted to an equal degree, costs can be 

recovered from the oonsurrers in the form of higher product prices without 

resulting in any significant market shifts or price increases. 

'Ihe only effects on enployment will be increases in manpcwer 

required to carply with the proposed regulations. Small increases in 

errployrrent may occur in several categories including: clerical 'INOrkers to 

caT1ply with record keeping require.rrents; plant operators and managers to 

operate larger or additional incinerators; truck drivers to handle increased 

transportation aemand, and construction v.0rkers during the initial con­

struction of storage facilities. 

(1) Personal Communication, Mr. Karl TObin, Edison Electric Institute, 
New York, N.Y., April 21, 1977. 
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5.5 Ene;rgy Consumption Requirerrents 

The major increased energy requirement resulting fran the proposed 

regulation will be for fuel oil to operate the incinerators. In addition, 

energy in the fonn of fuels or solvents will be required to generate the 

electric pc:Mer to operate the incinerators, p::m:r the trucks used to haul 

the PCB equip-rent to disposal sites, and flush transfo:rrners prior to disposal. 

Total energy consunption requirerrents are smmarized in Table 5-2 

for disposal option 1. The energy requirerrents are converted into equivalent 

barrels of crtrle oil using a loss factor of 3.7 percent during the refining 

of oil to fuels or solvents and an energy requirerrent of one gallon of fuel 

oil per 39.5 kilowatt hours of electricity. 

The total energy requirerrents will probably be considerably less 

than the upper oound estimate of 17, 700 BBI./day. The actual anount of 

material incinerated will be closer to disposal option 2, and waste solvents 

and oils will be used to replace part of the incinerator fuel requirements. 

5.6 Effect on Supplies of Strategic .Materials 

The regulations do not directly have any significant affect on the 

supply or consumption of any strategic materials. Hcwe-ver, strict controls 

on the disposal of transfo:rrners may discourage d:!velqnent of reclamation 

technology for the copp:r in transformer windings as the GE incinerator will 

shut down soon and there are no others able to handle ccpper windings. Not 

all transfo:orers have copper windings; many of the ne\'ler transfomers have 

used aluminum conductors, so there are pe:r:haps 100,000 copper/askarel trans­

fonrers in service containing 1,000 p:>unds of~ each. The disp:)sal of 

these transfo.rners over 40 years into chemical waste landfills would result 

in the less of 2,500,000 lbs of CQRJ& per year which might othei:wise be 

reclaimed. This is considerably less than 1 percent of the total am::runt of 

copper recla.i.m::d each year in the u.s. and is an insignificant p:>rtion of 

the total arcolll'lt of ccp:E=er consumed eadl year. 
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'11\.BLE 5-2 

Annual Energy Requirements of Disposal Regulations 
Disposal Option 1 (Incinerate all capacitors) 

Fuel for Incinerators: 

1 gal. fuel oil per lb PCB equiµnent 258,700,000 gal 

1 gal solvent per gallon transforner 
askarel drained 

1,215,000 gal 

Electricity (100,000 kwh-x 12/39.5 gal/kwh) 30,379 gal 

Transportation (.01 gal/lb PCB equiprent) 2,587,000 gal 

Total Refined Fuel 262,000,000 gal. 

Crude oil equivalent: 262 ,000,000-= 271 000 000 gal .963 I I • 

Cruie oil Q("'l'1 1 ivalent: 27l,OOO,OOO = 6 452 000 BBLfyear 
~- 42 ' ' '/. 

Crude oil equivalent: 61 ~~;,000 = 17,700 BBL/day 
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.APPENDIX A 

TOXIC SUBSTN-JCES CCNTIDL Per 

Public Law 94-469 

90 Stat. 2003 et seq 

Page A-2: Section 6 (e) : Polychlorinated 
Biphenyls 

Page A-3: Section 6 (a): Scope of Regulation 
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PUBUC LAW 94-469-0CT. 11. 1976 

(e) PoLYCHLORINATED Bll'HE-~YLS.-(1) Within six months after 
the etfeetive date of this .A.ct the .Administrator shall promulgate 
rules to-

(.A) prescribe methods for the disposal of polychlorina.ted 
biphenyls, and 

( B) require polychlorin11ted biphenyls to be marked with clear 
and adequate warnings, and instructions with respect to their 
processing, distribution in commerce, use, or disposal or with 
respect to any combination of such activities. 

Requirements prescribed by rules under this paragraph shall be con• 
sistent with the requirements of paragraphs ( 2} and 1. 3). 

( 2) (A) Except as provided under subparagraph ( B), effective one 
year after the effective date of this A.ct no peI"Son may manufacture, 
process, ot· distribute in commen--e or use any polychloti.nated bi phenyl 
in any manner other than in a toe ally enclosed manner. 

(B) The .Administrator may by rule authorize the manufacture, 
processing, distribution in commerce or use ( or any combination of 
such activities) of any polychlorinated bi phenyl in a. manner other than 
in a totally enclosed manner if the Administrn.tor finds that such manu­
facture, processing, distii.bution in commerce, or use ( or combination 
of such activities) will not present an unreasonable risk of injury to 
health or the environment. 

( C) For the purposes of this pamgraph, the term "totally enclosed 
mu.nner~i means any manner which will ensure that any exposure of 
human beings or the environment to a polychlorinated biphenyl will 
be insignificant as determined by the Aclministrator by rule. 

(3) (~~) Except as prO\•·ided in subparagraphs (B) and (C)-
(1) no person may manufn.ctul'e any polychlorinated biphenvl 

after two years after the effectfre date of this Act. and • 
( ii~ no per~on may p_rocess or distribute in comrr1tirce any poly­

chlonnated b1phenyi after two ~nd one-half years after such date. 
( B) Any pe_rson may petition the Administrator for an exemption 

f~om the requirements of subpamgraph (A), and the Administrator 
may grant f>y rule such an exemption if the .Administr-.1tor finds 
that-

(i) an unreasonable risk of injury to health or environment 
would not result, and 

(ii) good ~aith efforts have been made to develop a. chemical 
substance which d~ not present an ~nreasonable risk of injury 
to health or the environment and which may be substituted for 
su, h p~lychlorinated bi phenyl. 

.-\.n exemption granted under this subpllr:>.graph shall be subject r.o 
such ter~s and c~nditions as, the Administrator may prescribe and 
shall be l?, ~ft'ect for such period ( ~u~ not more 1:h11.n one year from 
the dat~ It 1s granted) as the Adnumstrator mav prescribe. 

(C) t;ubparngraph (A) shall not apply to the ..,distribution in com­
~erce of any polychlorinated biphenyl if such polychlorinnted 
b1phenyl was sold for purposes other thnn resale before two and one 
half years after the date of enu.ctment of this A.ct. 

(-!) Any rule under para.graph (1), (2) (B), or (3) (B) shall be 
promulgated in accordance with para.graphs (2), (3), and (4) of sub­
section ( c). 

( 5) This subsection does not limit the nuthoritv of the Adminis­
trator, under any other provision of this Act or any" other Federal law, 
to take action respecting any polychlorinated biphenyl. 

90 STAT. 2025 

Rules. 

"Totally enclosed 
manner." 

Petition for 
exempti.:in. 

Te= aad 
cou.ditioas. 
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15 USC 2605. 

SEC. 6. REGULATION OF RAZARDOUS CHE)IICAL SL"'BSTA.."l'CES AND 
MIXTURES. 

(a) ScoPE OF REm.7~\TION".-If the .:\.dministmtor finds that there is 
a. reasonable basis to conclude that the manufacture, processing. dis­
tribution in commerce. tL<ie, or disposal of a chemical substance or 
mixture, or that any combination of such ndivities, presents or will 
present ll-n unreasonable risk of injury to health or the environment, 
the Administrator shall by rule apply one ,ir more of the following 
re<1uirements to :such substance or mi:tture to the extent necefsary to 
prot~ct adequute!y abrainst ;mch risk using the least hlll'densorni\ 
1-eqwrements: 

( 1) .-\. requirement ( .\.) pt'ohibiting the mimufacturinl?, proces:.­
inii:, or distribution in commerce of such substance or mixture. or 
(B) limiting the amount of such substance or mixture which may 
be manufactured. p1-ocessed, or distr'ibutcd in commerce. 

(2) .\. requirement-
(.\.) prohibiting the manufacture. processing, or distribn• 

tion in commerce of such substan,;I! or mixture for ( i) a 
particular use oi- (ii) a particular use in a concentration in 
e:<:ces~ of a le\·el specified bv the Administrator in the rule 
imP.o.sing the requirement, or 

( B) limiting the amount of such substance or mixture 
which may be manufactured, processed. or distributed in 
commerce for ( i) a particular use or (ii) a particular use 
in a concentration in excess of a le\·el specified bv the 
Administrator in the rule imposinz the requirement. • 

(3) A requirement that such substance or mixture or 11nv 
article containing such substance or mixture be marked with o·r 
accompanied by dear and adequate warnings and instructions 
with respect to its use, distribution in commerce, or disposal or 
with respect to any combination of such acti,·ities. The form and 
content of such warnings and instructions shall be prescribed by 
the . .\.dministrntor. 

( 4) A requirement that manufacturers and processors of such 
substance or mixture make and retain records of the processes 
used to manufacture or process such substance or mixture and 
monitor or conduct tests which are rea.sonable and necessnr"." to 
as.sure compliance with the requirements of anv rule applicable 
under this subsection. · 

( 5) A requirement prohibiting or otherwise regulating a.ny 
manner or method of commercial use of such substance or 
mixture. 

( 6) (A) A requirement prohibiting or other-wise regulating any 
manner or method of disposal of such substance or mixture, or 
of any article containing such substance or mixture, by its manu­
facturer or processor or by any other person who uses. or disposes 
of, it for commercial purposes. 

(B) .A requirement under subparagraph (A) mny not require 
any person to take anv action ,vhich would be in violation of 
any la.w or requiremen't of, or in effect for, a State or political 
subdivision. and shall require each person subject to it to notify 
each State and political subdivision in which a required disposal 
may occur of such disposal. 

(7') A requirement directing manufacturers or processors of 
such substance or mirture (A) to give notice of such unreasonable 
risk of injury to distributors in commerce of such substance or 
mbr::ture a.nd, to the e::ttent reasonably ascertainable, to other per­
sons in possession of such substance or mixture or exposed to such 
substance or mixture, ( B) to give public n<'.'ti~~ of such risk of 
injurv. and (C) to replace or repurchase such substance or 
mixture as elected by the person to which the requirement is 
directed. 

Any requirement (or combination of re<p1irements) imposed under 
this subsection may be limited in application to specified geographic 
areas. 
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DRAFT PCB ~G AND DISPOSAL REGJLATIONS (4-18-77) 

40 CFR 761 
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It is proposed to establish a new 40 CFR 761 ta read as follows: 

. PART 761 - POLYCHLORINATED BIPHENYLS (PCBs) 

Subpart A - General 

Sec. 761.1 Applicability 
761.2 Definitions 

Subpart B - Disposal of PCBs 

Sec. 761 .10 Disposal Requirements 

Subpart C - ~arking of PCBs 

Sec. 761.20 Marking R2quirements 

Subpart D - (Reserved) 

Subpart E - List of Annexes 

Annex ~lo. 
Sec. 761.40 Incineration I 

761. 41 Chemical Waste Landfills iI 
761.42 
761.43 

Storage for Disposal 
Decontamination 

I II 
IV 

761.44 
761.45 

Marking Formats 
Records and Monitoring 

V 
VI 
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Subpart A - General 

Sec. 761 .1 Applicability 

(a) This subpart establishes ~rocedures, methods, and other requirements 

for the disposal, storage, and marking of polychlorinated bipheny1s 

( PCBs). 

(b) This subpart applies to all persons who manufacture, process, dis­

tribute in co~merce, use, or dispose of PCBs, including mixtures 

and manufactured items which contain PCBs. 

(c) The basic requirements of these regulations are set forth in Subpart 

B - Disposal of PCBs and Subpart C - Marking of PCBs. Subpart E 

· elaborates the requirements which are referred to in the disposal 

and marking sections. Definitions of words used in all of these 

sections are found in Subpart A. In particular, Sec. 761.2(p)-(v) 

of Subpart A define 11 PC8s 11 covered by these regulations. 

(d) Section 15 of the Toxic Substances Control Act (TSCA) states that 

failure to comply with these regulations is un1a~vf:.il. Section 16 

imposes liability for civil penalties upon any person who violates 

these regulations. Sect~on 16 also subjects a person to criminal 

prosecution for a violation which is knowing or willful. 

Sec. 761.2 Definitions 

For the purpose of this part: 

(a) 11 Administrator 11 means the Administrator of the Environmental Pro­

tection Agency, or any employee of the Agency to whom the Adminis­

trator may either herein or by order de1e~ate his authority to carry 

out his functions, or any person who shali by operation of law be 

authorized to carry out such functions. 
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(b) 11 Agency 11 means the United States Environmental Protection Agency. 

(c) "Capacitor" means a dev1ce for accumulating and holding a charge 

of electricity, consisting of conducting surfaces separated by a 

dielectric. Types of capacitors are as fallows: 

(1) 11 Sma1l Capacitor" means a capacitor which contains less than 

1.36 kg (3 lbs.) of dielectric, except for a capacitor which 

is defined as an "HID Capacitor. 11 

(2) 11 HID Capacitor" means a capacitor ,•1hich contains less than 

1.36 kg (3 1bs.) of dielectric and which is used as part of the 

ballast of a high intensity discharfe 1ighting fixture (e.o., 

sodium vapor and mercury vapor arc lights). 

(3) "Large High Voltage Capacitc~• means a capacitor which contains 

1.36 kg (3 lbs.) or more of dielectric and which operates at 

2000 volts a.c. or above. 

(4) "Large Lmv Voltage Capacitor'' means a capacitor 1vhich contains 

1.36 kg (3 lbs.) or more of dielectric and which operates below 

2000 volts a.c. 

(d) (1) Except as provided in subparagraph (2), tl7e term "Chemicai 

Substance" means any organic or inorganic substance of a 

particular molecular identity, including: 

(A) any combination of such substances occurring in whole or 

part as a result of a chemical ·reaction or occ:.1rring in 

nat:.ire, and 

(B) any e1ement or uncombined radica1. 
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(2) Such term does not include: 

(A) any mixture, 

(B) any pesticide (as defined in the Federa1 Insecticide, 

Fungicide, and Rodenticide Act) when manufactured, 

processed, or distributed in commerce for use as a 

pesticide, 

(C) tobacco or any tobacco product, 

(O) any source materiai, specia1 nuclear material, or 

byproduct material (as such terms are defined in the 

Atomic Energy Act of 1954 a~d regulations issued under 

such Act), 

(E) any article the sale of which is subject to the tax 

imposed by Section 4181 of the Internal Revenue Code of 

1954 (determined without regard to any exemptions from 

such tax provided by Section 4182 or 4221 or any other 

provisions of such Code), and 

(F) any food, food additive, drug, cosmetic, or device (as such 

terms are defined in Section 20i of the Federal Food, 

Drug, and Cosmetic Act) when manufactJred, processed, er 

distributed in co~merce for use as a food, food additive 

drug, cosmetic, or device. 

(e) "Chemical Waste· Landfill" means a landfill at which protection is 

provided from PCBs deposited therein against risk of injury to 

health or the environment by locating, engineering, and operating 

such 1andfi11 so as to prevent migration of PC8s to land, water, or 

the atmosphere. 
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(f) 11 Commerce 11 means trade, traffic, transportation, or other commerce 

(1) between a place in a state and any place outside of such 

state, or 

(2) which affects trade, traffic, transportation, or commerce 

described in clause (1). 

(g) 11 Disposal 11 means to intentionally or accidentally discard, throw 

away, or otherwise complete or terminate the useful life of an 

object or substance. Disposal includes actions related to containing, 

transporting, destroying, degrading, decontaminating, or confining 

those substances, mixtures, or articles that are being disposed. 

(h) "Distribute in Commerce" and "Distribution in Commerce" when used 

to describe an action taken with respect to a chemical substance or 

mixture or article containing a substance or mixture means to se11 

or to transfer the ownership of the substance, mixture, or article 

in commerce; to introduce or deliver for introduction into commerce, 

or the introduction or delivery for in:roduction into commerce of 

the substance, mixture, or article; or to hold, or the holding of, 

the substance, mixture, or article after its introduction into 

commerce. 

(i) "Fluorescent Light Ba1last 11 means a device which e1ectrically 

controls fluorescent light fixtures and which includes a capacitor 

containing O.l kg or less of dielectric. · 

(j) '1 Incinerator 11 means any installation operated for the incineration 

of chemical substances, mixtures, or articles. 

B-6 



(k} "Manufacture" means to produce, manufacture, or import into the 

customs territory of the United States. 

(1) 11 Mark 11 means the descriptive name, instructions, cautions, or other 

information applied to chemical substances, mixtures, articles, 

containers, equipment, or other objects or activities described in 

these regulations. 

(m) 11 Marked 11 means the permanent application of a legible mark by 

painting, fixation of an adhesive label, or other method. 

(n) 11 Mixture 11 means any combination of two or more chemical substances 

if the ·combination does not occur in nature and is not, in whole 

or in part, the result of a chemical reaction. Such term does 

include 

(1) any combination which occurs, in whole or in part, as a result 

of a chemical reaction if none of the chemical substances 

comprising the combination is a new chemical substance and if 

the combination could have been manufactured for commercial 

purposes without a chemical reaction at the time the chemical 

substances comprising the combination were combined, 

(2) any combination of chemical substances which is the result of 

solution or hydration; and 

(3) any combination which occurs as a consequence of a reaction 

which may take place if a chemical substaoce which functions as 

a stabilizer, colorant, antioxidant, filler, solvent, carrier, 

surfactant, or plasticizer is added to another chemical substance 

and performs as intended. 
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(o) ''Municipal Solid Wastes 11 means garbage, refuse, sludges, wastes, 

and other discarded materials resulting from residential and non­

industrial operations and activities. 

(p) 11 PCB 11 and 11 PCBs 11 mean one or more of the following: 11 PCB Chemical 

Substance", "PCB Mixture 11 
, "PCB Article", "PCB Equipment", and 

11 PC8 Container." 

(q) "PCB Article" means any manufactured item, other than a PCB container, 

whose surface(s) has been in direct contact with a PCS chemical 

substance or a PC3 mixture, and includes capacitcrs, transformers, 

electric motors, pumps, and pipes. 

(r) "PCB Article Container 11 :neans any package, can, bottle, bag, barrel, 

drum, tank or other device used to conta~n PCB articles or PCB 

equipment, and whose surface(sJ has not been in direct contact with a 

PCS chemical substance or ?CB mixture. 

(s) "PCB Chemical Substance" means any chemical substance which is 

limited to the biphenyl molecule which has been chlorinated to 

varying degrees, and includes substances such as Arochlors. 

(t) 11 PCS Container" means any package, can, bottle, bag, barrel, drum, 

tank, or ether device used to contain a PCS chemical substance, PCS 

mixture, or PCB article, and whose surface(s) has been in direct 

contact with a PCB chemical substance or PCB mixture. 

(u) 11 PCS Equipment 11 means any manufactured item, other than a PCB 

container er a PCB article container, which contains a PCB article 

or other PCB equipment, and includes microwave ovens, television sets, 

and fluorescent light ballasts and fixtures. 
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(v) "PCB ~ixture" means any mixture, except municipal sewage treatment 

sludge, which contains 0.05 percent (on a dry weight basis) or 

greater of a PCB chemical substance, and includes dielectrics, 

contaminated solvents and oi1s, rags, soil, paints, and debris. 
-

(w) 11 Person" means any natural or juridical person including any 

individual, corporation, partnership, or association, any State or 

political subdivision thereof, any interstate body and any department, 

agency, or instrumentality of the Federal government. 

(x) 11 Prccess" means the preparation or use of a chemica1 substance or 

mixture, after its manufacture, for distribution in commerce: 

(1) in the same form or physical state as> or in a different form 

or physical state from, that in which it was received by the 

person so preparing such substance or mixture> or 

(2) as part of an article containing the chemica1 substance or 

mixture. 

(y) "Municipa1 Sewage Treat:nent Sludge" means: the solid residue resulting 

from the treatment of munic~pal sewage. 

(z) "Storage for Disposal" means temporary storage of PCBs that have 

been designated for disposa1. 

(aa) "Transport Vehicle" means a motor vehicle or rail car used for the 

transportation of carso by any mode. Each cargo-carrying body 

(e.g., trailer, rai1road freight car) is a separate transport 

vehicle. 
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Subpart B - Disposa1 of PCBs 

Sec. 761.10 Disposal Requirements 

These regulations do not require removal of PCBs from service and disposal 

earlier than would norma11y be the case. However, when PC3s are removed 

from service and disposed of, disposa1 must be undertaken in accordance 

with these regulations. Future regulations will be directed to the 

manufacture, use, and distribution in commerce of PCBs and may result in 

some cases in disposal at an earlier date than would otherwise occur. 

(a) PCB Chemical Substances 

(1) A PCS chemical substance shall be disposed of in an incinerator 

which complies with Annex 1. 

(2) Prior to disposal, a PC3 chemical substance shall be stored ir. 

a facility which complies with Annex IiI. 

(b) PCS Mixtures 

(1) Except as provided in subsect~ons (2) and (3), a PCB mixture 

shall be disposed of in an incinerator which complies with 

Annex I. 

(2) A non-liquid PCB mixtJre in the form of contaminated soil, 

sludge, dredge spoil, rags, or other dearis sha11 be disposed 

of 

(A) in an incinerator which complies with Annex I, or 

(8) until July 1, 1979, in a chemical waste landfill which 

complies with Annex II. 

(3) Solid residue from an incinerator used for PC3 disposal in 

accordance with Annex I shall be disposed of 
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(A) in an incinerator which complies with Annex I, or 

(B) in a chemical waste landfill which complies with Annex II. 

(4) Prior to disposal, a PCB mixture shall be stored in a facility 

which complies with Annex III. 

(c) PCB Articles & PCB Fluorescent Light Ballasts 

(1) A PCB transformer shall be disposed of 

(A) in an incinerator which complies with Annex I, or 

(B) in a chemical waste landfill which complies with Annex 

II, provided the transformer is first drained, and flushed 

internally if necessary, so that no more than two percent 

of the dielectric liquid volume measured to the fill line 

remains. PCB chemical substances and PCB mixtures which 

are removed shall be disposed of in accordance with sub­

sections (a) and (b). 

(2) Unless the manufacturer 1 s literature, the label, or chemical 

analysis indicates that a fluorescent light ballast does not 

contain a PCB chemical substance or a PCB mixture, the ballast 

shall be disposed of in an incinerator that complies with Annex 

I or until July 1, 1979, in a chemical waste landfill that 

complies with Annex II except that the occupant of a private 

housing unit may dispose of ballasts used in the housing unit 

as municipal solid waste. 

(3) Other PCB articles shall be disposed of in an incinerator which 

complies with Annex I. 
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(4) Except for fluorescent light ba11asts used in private housing 

units, prior :o disposal PCB artic1es sha11 be stored in a 

facility which comp1ies with Annex II!. 

(d) PCB Equipment Other than PCB Fluorescent Light Ballasts 

(1) Except as provided in Subsection (2), PCB equipment other than 

PCB fluorescent light ballasts shall be disposed of 

(A) in an incinerator which complies with Annex I, 

(B) in a chemical waste landfill which complies with Annex 

I I, or 

(C) as municipa1 solid waste. 

(2) Whenever PCB equipment is serviced in a manner which provides 

direct access to a PCB article such as a capacitor and a 

decision is made to dispose of the PCB equipment, the PCB 

article shall be removed from the equipment and disposed of in 

accordance with Subsection (c). 

(e) PCB Containers 

(1) Unless decontaminated in accordance with Annex IV, a PCB 

container shall be disposed of 

(A) in an incinerator which complies with Annex I, or 

(B) in a chemical waste landfill which complies with Annex 

II, provided that the PCB container shal1 first be 

drained, and flushed internally if necessary, so that 

remaining PCB chemica1 substances and PCB mixtures 

constitute no more than 0.5 percent of the tota1 volume 

of the container. 
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(2) Prior to disposal, a PCB container shall be stored in a 

facility which complies with Annex III. 

(f) Spills 

(1} Spills and other uncontrolled discharges of PCB chemical 

substances or PCB mixtures constitute the disposal of PCB 

chemical substances or PCB mixtures and must comply with this 

section. 

(2} PCB chemical substances and PCB mixtures resulting from spill 

incidents shall be stored and disposed of in accordance with 

Subsections (a) and (b) respectively. 

(3) This subsection does not exempt owners or operators respon­

sible for a spill from any actions or liability under other 

statutory authorities, including Section 311 of the Federal 

Water Pollution Control Act (Pub. L. 92-500) and the Resource 

Conservation and Recovery Act (94-580). 

(g) Municipal solid wastes containing PCBs shall be disposed of as 

provided in applicable Federal, state, or local laws, regulations, 

and policies. 

(h) A municipal sewage treatment sludge which contains 0.05 percent 

(on a dry weight basis) or greater PCB chemical substances shall 

be disposed of· 

(1) in an incinerator which complies with Annex I, or 

(2) until July, 1, 1979, in a chemical waste landfill which 

complies with Annex II. 



Subpart C - Marking of PC3s 

Sec. 761.20 Marking Requireme~ts 

(a) The following marking requirements shall apply: 

(1) Each PCB article manufactured after January 1, 1978, shall 

be marked at the time of manufacture with mark ML as described 

in Annex V - Sec. 761.44(a). 

(2) Each item of PCB equipment manufactured after January 1, 1978, 

shall be marked at the time of manufacture with ~ark ~L. 

(3) Each PCB container, whether new or existing, shall be marked 

by January 1, 1978, with mark ML. 

(4) Each PCB article, except small PCS capacitors, contained in PCB 

equipment in inventory after January 1, 1978, shall be marked 

before it is distributed in commerce with mark ML. 

(5) Each PCB article container used to contain a PCB article that 

shall be marked under the provisions of (1) or (4) above shall 

be marked by January 1, 1978, with mark 1'\. 
(6) Each storage area used to store PC3s for disposal shall be 

marked by January l, 1978, with mark t\. 
(7) Each PCB article when removed from use after January 1, 1978, 

shall at the time of removal either be marked with mark ML or 

be placed in a PCB container marked ~i:h mark ~L' except for 

PCBs dispo~ed of as municipal sc1id waste as provided in 

SP.<:tions 761.10(c)(2), 761.l0(d)(l)(c), ~nd 761.l0(g). 
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(8) Each of the following PCB articles using PCB chemical substances 

or PCB mixtures as internal fluids shall be marked by January 1, 

1978, with mark ML: 

(A) Electric motors using PCB coolants. 

(B) Hydraulic machinery using PCB hydraulic fluid. 

(C) Heat transfer systems (other than transformers) using PCB 

fluids. 

(b) In addition to the requirements of Subsection (a), the following 

marking requirements shall apply: 

(1) Effective March 31, 1978 each transport vehicle loaded with 

PCB containers with more than 45 kg of PCB chemical substances 

or PCB mixtures in the liquid phase or with one or more PCB 

transformers shall be marked with mark ML" 

(2) Each PCB large low voltage capacitor and each PCB HID capacitor 

that is in use after March 31, 1978, shall be marked with mark 

ML as soon after the date as the capacitor is available far 

marking because of other servicing of :he equipment. A 

capacitor is available for marking when other servicing oper­

ations provide the servicing person direct access to the 

capacitor. 

(c) In addition to the requirements of Subsections (a) and (b), the 

following marking requirements shall applj: 
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(1) Each PCB transformer sha11 be marked by July 1, 1978, with 

mark ML. 

(2) Each PCB large high voltage capacitor shall be identified by 

July 1, 1978, by at least one of the fo11owing methods: 

(A) Each individual capacitor is to be marked with mark 

ML' or 

(B) If one or more PCB larse high voltage capacitors are 

installed in a protected location as on a power pole or 

structure or behind a fence, the pole, structure, er 

fence is to be marked with mark ~Land a record or 

procedure identifying the ?CB capacitors is to Je main­

tained by the owner er operator at the protected location. 

(d) ~here mark ML is specified but the PCB article or PCB equipment is 

too small to accommodate the sma11est permissible size of mark ML' 

mark Ms, as described in Annex V - Sec. ~61.44(b), may be used 

instead of mark ML. 
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Subpart O - (Reserved) 
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Annex I 

Sec. 761.40 Incineration 

(a) Liquid PC3s 

An incinerator used for incinerating PCB chemical substances or l~q-

uid PCB mixtures shall be approved by the Agency Regional Administrator 

pursuant to Subsection (d). Such incinerator shall meet all of the re­

quirements s~ecified in (1) through (9) of this subsection, unless a 

waiver from these requirements is obtained pursuant to (d)(S). In addi­

tion, the incinerator shall mee: any other requirements wh~ch may Je 

prescribed pursuant to (d)(4). 

(1) Combustion criteria shall be either of the following: 

(A) maintenance of the introduced liquids far a 2-second 

dwell time at 1200°c (± 100°C) and 3 percent excess 

oxygen in the stack gas, or 

(B) maintenance of the introduced liquids for a 1 1/2 dwell 

time at 1600°C (± l00°C) and 2 percent excess oxygen 

in the stack gas. 

(2) Combustion efficiency sha11 be at least 99 percent computed as 

follows: 

Combustion Efficiency= Cco2 - Ceo x 100 
Cco2 

where 

Cco2 = concentration of carbon dioxide 

Ceo = concentration of carbon monoxide 

(3) The rate and quantity of PCSs which are fed to the :ombustian 

system shall be measured and recor~ed at regular interva1s of 

no longer than 15 minutes. 



(4) The temperatures of the incineration process sha11 be contin­

uously measured and recorded. The combustion temperature of 

the incineration process shall be based on either direct 

(pyrometer) or indirect (wa11 thermocouple-pyrometer correla­

tion) temperature readings. 

(5) The flow of PCBs to the incinerator shall stop automatically 

whenever the combustion temperature drops below the tempera­

tures specified in (1) above. 

(6) Monitoring of stack emission products shall be conducted 

(A) 1..men an incinerator is first used for the disposal of 

PCBs under the provisions of this regulation, and 

(B) when an incinerator is first used for the disposal of 

PCBs after the incinerator has been modified in a manner 

which may affect the characteristics of the stack emis­

sion products. 

(C) At a minimum such monitoring shall be conducted for the 

following parameters: 

( i) 02 

{ii ) co 
(iii) CO2 

( i V) Oxides of Nitrogen (NOx) 

(v) Hydrochloric Acid (HCl) 

(vi) Total Chiorinated Organic Content ( RCl) 

(vii) PCB Chemical Substances 

(viii) Total Particulate Matter 
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(7) At a minimum, continuous monitoring and recording of combustion 

products and incineration operations shall be conducted for the 

following parameters 'Nhenever the incinerator is incinerating 

PCBs. 

(A) o
2 

(B) CO 

( C) CO2 

(8) Incinerator operations shal1 be immediately suspenced when any 

one or more of the fo11owing conditions occ~r: 

(A) failure of monitoring operations specified in (7) above, 

(B) failure of the PCB rate and quantity measuring and re-

cording equipment specified in (3) above, or 

(C) combustion temperature, dwell time, or excess oxygen fall 

below those specified in (1) above. 

(9) Water scrubbers shall be used for HCl control during PCB in­

cineration and shall meet any performance requirements speci­

fied by the Regional Administrator. Scr~bber effluent shal~ 

comply with applicable water quality standards, E?.i; Water 

Quality Criteria, and any other state and Federal laws and 

reguiations. An alternate method of HCl contro1 may be used 

if the a1ternate method has been approved by the Regional 

Administrator. 

(b) Non-Liquid PC3s 

An incinerator used for incinerating nan-liquid PC3 mixtures, PCS 

articles, PCB equipment, or PCB co~tainers sr.al: be appr~ved by the 

Agency Regional Administrator pursuant to Subsectior. (c). Such incinera­

tor shall meet all of the requirements specified in (1) through (3) of 
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this subsection, unless a waiver from these requirements is obtained 

pursuant to (d)(5). In addition, the incinerator shall meet any 

other requirements which may be prescribed pursuant to (d)(4). 

(1) The mass air emissions from the incinerator shall be no 

greater than O.OOlg PCS chemical substances/Kg of PCS chemical 

substance introduced into the incinerator. 

(2) Such incinerator shall comply with the provisions of Section. 

761.40(a) (2),(3),(4),(6),(7),(8)(A) and (B), and (9). 

(3) The flow of PCBs to the incinerator shall stop automatically 

whenever the combustion temperature falls below the tempera­

tures specified in any approvals issued by the Regional Admin­

istrator pursuant to Subsection (d) below. Incinerator opera­

tions shall stop immediately whenever the excess oxygen 

measurements fall below those specified in any approvals 

issued by the Regional Administrator pursuant to (d) below. 

(c) Maintenance of Data and Records 

All data and records required by this se~tian shall be maintained 

in accordance with Annex VI - Section 761.45, Records and ~onitoring. 

(d) Approval of Incinerators 

Prior to the incineration of PCBs, the owner or operator of an 

incinerator shall receive the written approval of the Agency 

Regional Administrator of the Region in which the incinerator is 

located. Such approval shall be obtained in the following manner: 

(1) Initial Report 

The owner or operator shall submit to the Regional Administra­

tor an initial report which contains: 

(A) T:1(: location of the incinerator. 
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(B) A detailed description of the incinerator including gen­

sral site plans and design drawings of the incinerator. 

(C) ~ngineering reports or other infonnation on the antici­

pated perfonnance of the incinerator. 

(D) Sampling and monitoring equipment and facilities avail-

able. 

(E) Waste volumes expected to be incinerated. 

(F) Any loca1, state, or Federal pennits or approvals. 

(G) Schedules and plans for complying with the approved re­

quirements of this regulation. 

(2) Trial Burn 

(A) Following receipt of the report described in {1), the 

Regional Administrator shall notify the person who sub­

mitted the report whether a trial burn of PCBs must be 

conducted. The Regional Administrator may require the 

person who submitted the report described in (1) to sub­

mit such other infonnation as the Regional Administrator 

finds to be reasonably necessary to detennine the need 

for a trial burn. 

(B) If the Regional Administrator detennines that a trial 

burn must be held, the person who submitted the report 

described in (1) shall submit to the Regional Administra­

tor a detailed plan for conducting and monitoring the 

trial burn. At a minimum, the plan must include: 

(i) Date trial burn is to be conducted. 

(ii) Quantity and type of PCBs to be incinerated. 

(iii) Parameters to be monitored and location of 

sampling points. 



(iv) Samp1ing frequency and methods and schedules for 

sample analyses. 

(v) Name, address, and qualifications of persons who 

will review analytical results and other pertinent 

data and perform a technical evaluation of the ef­

fectives of the trial burn. 

(C) Following receipt of the plan described in (B), the 

Regional Administrator will approve the plan, require 

additions or modifications to the plan, or disapprove the 

plan. If the plan is disapproved, the Regional Adminis­

trator will notify the person who submitted the plan of 

such di sapprova 1 , together 1t1i th the reasons why it was 

disapproved. That person may thereafter submit a new 

plan in accordance with (B). If the plan is approved 

(with any additions or modifications which the Regional 

Administrator may prescribe), the Regional Administrator 

will notify the person who submitted the plan of such 

approval. Thereafter the trial burn shall take place at 

a date and time to be agreed upon between the Regional 

Administrator and the person who submitted the plan. 

(3) Other Infonnaticn 

In addition to the infonnation contained in the report and 

plan described in (1) and (2), the Regional Administrator may 

require the owner or operator to submit such other information 

as the Regional Administrator finds to be reasonably necessary 

to determine whether an incinerator shall be approved. 
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[Note: The Regional Administrator will have available for review and in­

spection an Agency manual containing information or sampling 

methods and analytical procedures for the parameters required 

in Section 761.40(a)(3),(4),{6), and (7) plus any other parama­

ters he may determine to be appropriate. Owners or operators 

are encouraged to review this manual prior to submitting any 

report required in this Annex.] 
(4} Contents of Approval 

(A) Except as provided in (5), the Regional Administrator may 

not approve an incinerator for the disposal of PCBs un­

less he finds that the incinerator meets all of the re­

quirements of (a} and/or (b), whichever is applicable. 

(B) In addition to the requirements of (a) and/or (b), the 

Regional Administrator may include in an approval such 

other requirements as the Regional Administrator finds 

are necessary to ensure that operation of the incinerator 

does not present an unreasonable risk of injury to health 

or the environment from PCBs. Such requirements may in­

clude a fixed period of time for which the approval is 

valid. 

(5) Waivers 

An owner or operator of the incinerator may submit evidence to 

the Regional Administrator that operation of the incinerator 

will not present an unreasonable risk of injury to health or 

the environment from PCBs, when one or more of the require­

ments of (a) and/or (b) are not met. On the basis of such 

evidence and any other available infonnation, the Regional 
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Administrator may in his discretion find that any such require­

ments are not necessary to protect against such risk and may 

waive such requirements in any approval for that incinerator. 

Any such finding and waiver must be stated in writing and in­

c1uded as part of the approval. 

( 6) Persons Approved 

An approval will designate the persons who own and who are 

authorized to operate the incinerator, and will apply only to 

such persons. 

(7) Final Approva1 

Approval of an incinerator wi11 be in writing and signed by 

the Regiona1 Administrator. The approval wi11 state all re­

quirements applicable to that incinerator. 
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Annex II 

Sec. 761.41 Chemical Waste Landfills 

(a) Genera1 

A chemical waste landfill used for the disposal of PCBs shall be 

approved by the Agency Regional Administrator pursuant to Subsection 

(c). Such landfill shall meet all of the requirements specified in 

Subsection (b), unless a waiver from these requirements is obtained 

pursuant to (c) (4). In addition, the landfill shall meet any other 

requirements which may be prescribed pursuant to (c)(3). 

(b) Technical Requirements 

Requirements for chemical waste landfills used for the disposal of 

PCBs are as follows: 

( 1) Soils 

The landfill site shall be located in thick, relatively 

impermeable formations such as large-area clay pans. Where 

this is not possible, the soi1 shall have a high clay and 

silt content with the following parameters: 

(A) In-place soil thickness, or 4' 

Compacted soil liner thickness 3' 

(8) Penneability (cm/sec) ~ lxlO-l 

(C) Percent soi1 passing No. 200 Sieve ~ 30 

(D) Liquid Limit ~ 30 

(E) Plasticity Index ~ 15 

(F) Artificial Liner ihickness ~ 30 mi 1 

~ote: In the event that an artificial liner is used at a 

landfill site, special precautions shall be taken to 

insure that its integrity is maintained ar.d that it 
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is chemically compatible with PCBs. Soil underlining 

shall be p~ovided as well as a soil cover). 

(2) Hydrology 

The bottom of the landfill shall be substantially above the 

historical high groundwater table. Floodplains, shorelands, 

and groundwater recharge areas shall be avoided. There shall 

be no hydraulic connection between ~ite and standing or flowing 

surface water. The site shall have monitoring wells and 

leachate co1lection and shall be at least fifty feet from 

the nearest groundwater. 

(3) Flood Protection 

(A) If the landfill site is below the 100-year floodwater 

elevation, the operator shall provide surface water 

diversion dikes around the perimeter of the 1andf111 site 

with a minimum height equal to two feet above the 100-

year floodwater elevation. 

(B) if the landfill site is above the 100-year floodwater 

elevation, the operator shall provide diversion struc­

tures capable of diverting all of the surface water run­

off from a 24-hour, 25-year storm. 

(4) Topography 

The landfill site shall be located in an area of low to mode~ate 

relief to minimize erosion and to help prevent lands1ipes or 

slumping. 

(5) Monitoring Systems 

(A) Water Sampling 

(i) The ground and surface water from the disposal 

site area shall be sampled for use as baseline 
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data prior to the coliBTiencement of disposal 

operations. 

(ii) Defined sources shall be sampled at least monthly 

when the landfill is being used for disposal 

operations. 

(iii) Defined sources shall be sampled indefinitely on 

a frequency of no 1ess than once every six months 

after final closure of the disposal area. 

(B) Groundwater Monitor Wells 

(i) If underlying earth materials are homogeneous, 

impermeable, and uniformly sloping in one direc­

tion, only three sampling points shall be neces­

sary. These three points shall be equally spaced 

on a line through the center of the disposal area 

and extending from the area of highest water 

table elevation to the area of the lowest water 

table elevation on the property. 

(ii) All monitor wells shall be cased and the annular 

space between the monitor zone (zone of satura­

tion) and the surface shall be completely back­

filled or plugged with Portland cement to effec­

tively prevent percolation of surface water into 

the well bore. The well opening at the surface 

shall have a removable cap to provide access and 

to prevent entrance of rainfall or stonnwater run­

off. The well shall be pumped to remove the vol­

ume of liquid initially contained in the well 
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before obtaining a sample for analysis. The dis­

charge shall be treated to meet app1icable state 

or Federal discharge standards or recycled to the 

chemical waste landfill. 

(C) Water Analysis 

As a minimum, all samples shall be analyzed for the fol­

lowing parameters, and a11 data and records of the 

sampling and analysis shall be maintained as required ir. 

Annex VI. Sampling methods and analytical procedures for 

these parameters shall be as specified in 40 CFR 136 as 

amended in 41 FR 52779 of December 1, 1976. 

(i) PCBs 

(ii) pH 

(iii) Specific Conductance 

(iv) Chlorinated Organics 

(6) Leachate Collection 

A leachate collection monitoring system shall be installed be­

neath the chemical waste landfill. Leachate collection sys­

tems shall be monitored monthly for quantity and quality of 

leachate produced. The leachate should be either treated to 

acceptable limits for discharge in accordance with a state or 

P.ederal permit or disposed of by another state or P.edera1 ap­

proved method. Water analysis shali be as provided in (S)(C) 

above. Acceptable leachate col1ection monitoring/collection 

systems include, but are not limited to, the following basic 

designs; 
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(A) Simple Leachate Collection: This system consists of a 

gravity flow drainfie1d installed under the waste dis­

posal facility liner. This design is recommended for 

use when semi-solid or ieachable so1id wastes are placed 

in a lined pit excavated into a re1ative1y thick, un­

saturated, homogeneous layer of low permeability soil. 

(B) Compound Leachate Collection: This system consists of a 

gravity flow drainfie1d installed under the waste dis­

posal facility liner and above a secondary installed 

liner. This design is recommended for use when semi-

1iquid or 1eachable solid wastes are placed in a lined 

pit excavated into relatively permeab1e soil. 

(C) Suction Manometers: This system consists of a network 

of porous 11 stanes II connected by hoses/tubing to a vacuum 

pump. The porous 11 stones 11 or suction manometers are in­

stalled along the sides and under the bottom of the 

waste disposal faci1ity liner.·- This type of system 

works best when installed in relatively permeable unsat­

urated soil immediately adjacent to the disposal facil­

ity's bottom and/or sides. 

(7) Chemical Waste Landfill Operations 

(A) PCBs _sha11 be placed in the landfill in a manner that will 

prevent damage to containers or. articles. Other wastes 

placed in the 1andfi11 that are not chemically compatible 

with PCBs or PCS containers shall be segregated from the 

PCBs throughout the waste handling and disposal process. 
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{B) An operations plan shall be developed and submitted to the 

Regional Administrator for approval as required in Sub­

section (c). This plan shall include detailed explana­

tions of the procedures to be used for recordkeeping, 

excavation and backfilling, waste segregation, burial co­

ordinates, vehicle and equipment movement, use of road­

ways, leachate collection systems, sampling and monitor­

ing procedures, monitoring wells, and security measures 

to protect against vandalism and unauthorized waste 

placements. EPA guidelines entitled 11Thermal Processing 

and Land Disposal of Solid Waste 11 (39 FR 29337 of 

August 14, 1974) are a useful reference in preparation 

of this plan. 

(C) Records shall be maintained for all PCB disposal opera­

tions and shall include the three dimensional burial 

coordinates for PCBs. Additional records shall be devel­

oped and maintained as provided in Annex VI. 

(8) Supporting Facilities 

(A) A six foot woven mesh fence, wall, or similar device 

shall be provided around the site to prevent unauthorized 

persons and animals from entering. 

(B) Roads sha11 be maintained to and on the site which are 

adequate to operate and maintain the site without caus­

ing safety or nuisance problems or hazardous conditions. 

(C) The site shall be operated and maintained in a manner to 

prevent safety problems or hazardous conditions resulting 

from spilled liquids and windblown materials. 
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(c) Approval of Chemical Waste Landfills 

Prior to the disposal of any PC8s in a chemical waste landfill, the 

owner or operator of the 1andfill shall receive written approval of 

the Agency Regional Administrator of the Region in which ~he landfill 

is located. Such approval shall be obtained in the following manner: 

(1) Initial Report· 

The owner or operator shall submit to the Regional Administra­

tor an initial report which contains: 

(A) The location of the landfill. 

(B) A detailed description of the landfill including general 

site plans and design drawings. 

(C) An engineering report describing the manner in which the 

landfill complies with the requirements for chemical 

waste landfills in (b) above. 

(D) Sampling and monitoring equipment and facilities 

available. 

(E) Expected waste volumes of PCss·. 

(F) General description of waste materials other than PC8s 

that are expected to be disposed of in the 1andfi11. 

(G) Landfill operations plan as required in Subsection (j), 

(H) Any local, state, or Federal permits or approvals. 

(I) Any schedules or plans for comp1ying 1h'ith the approval 

requirements of these regulations. 

(2) Other Information 

In addition to the infor.11ation contained in the report de­

scribed in (1), the Regional Ad~inistrator may require the 
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owner or operator to submit such other information as the 

Regional Administrator finds to be reasonably necessary to de­

termine whether a chemical waste landfill should be approved. 

(3) Contents of Approval 

(A) Except as provided in (4), the Regional Administrator 

may not approve a chemical waste landfill for the dis­

posal of PCBs unless he finds that the landfill meets all 

of the requirements of (6) above. 

(B) In addition to the requirements of Subsection (b), the 

Regional Administrator may include in an approval such 

other requirements as the Regional Administrator finds 

are necessary to ensure that operation of the chemical 

waste landfill does not present an unreasonable risk of 

injury to health or the environment from PCBs. Such re­

quirements may include a fixed period of time for which 

the approval is valid. 

(4) Waivers 

An owner or operator of a chemical waste landfill may submit 

evidence to the Regional Administrator that operation of the 

landfill will not present an unreasonable risk of injury to 

health or the environment from PCBs, when one or more of the 

requirements of Subsection (b) are not met. On the basis of 

such evidence and any other available infonnation, the Re­

gional Administrator may in his discretion find that any such 

requirements are not necessary to protect against such risk 

and may waive such requirements in any approval for that 
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landfill. Such finding and waiver will be stated in writing 

and included as part of the approval. 

(5) Persons Approved 

Any approval will designate the persons who own and who are 

authorized to operate the chemical waste landfill, and will 

apply only to such persons. 

(6) Final Approval 

Approval of a chemical waste landfill will be in writing and 

will be signed by the Regional Administrator. The approval 

will state all requirements applicable to that landfill. 
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Annex III 

Sec. 761.42 Storage for Disposal 

(a) A PCB article or PCB container stored for disposal before July l, 

1981, shall be removed from storage and disposed of before July 1, 

1982. Any PCB article or PCB container stored for disposal after 

July l, 1981, shall be removed from storage and disposed of within 

one year from the date when it was f~rst placed into storage. 

(b) Except as provided in (c) below, after October 1, 1977t owners or 

operators of any facilities used for the storage of PCBs designa­

ted for disposal shall compiy with the fo1lowing requirements: 

(1) Such facilities sha11 have: 

(A) An adequate roof to prevent rainwater from reaching the 

stored PCBs. 

(B) An adequate floor which has continuous curbing with a 

minimum six inch high curb. Such floor and curbing must 

provide a containment volume equa1 to at least two times 

the interna1 volume of the largest PCS equipment or PCS 

container stored therein or twenty-five percent of the 

tota1 internal volume of a1i ?CB equipment or ccntainers 

stored therein, whichever is greater. 

(C) No drain valves, floor drains, sewer lines, or other 

openings that wou1d permit liquids to flow from the 

curbed area. 

(D) Continuous, smooth, and impervious construction for 

floors and curbing such as Portland cement concrete. 
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(2) The storage area shall be marked as required in Subpart C -

Sec. 761.20(a)(6). 

(3) No items of movable equipment used for handling ?CBs in the 

storage facilities shall be removed from the areas unless 

decontaminated. 

(4) All PCB containers shall be checked for leaks at least once 

every 30 days. A11 leaking containers and their contents 

sha11 be transferred immediately to properly marked non­

leaking containers. Any spilled or leaked materials sha11 be 

immediately cleaned up using sorbents or other adequate means, 

and the cleaned materials and residues shall be disposed of 

in accordance with Subpart B - Sec. 761. 10(b). 

(5) Any PCB container used for storage of liquid PCS chemical sub­

stances or liquid PCB mixtures shall comply with the specifi­

cations of the Department of Transportation Materials Trans­

portation Bureau Hazardous Materials Regulations, 49 CFR 

173.346 (41 FR 42544, September 27, 1976). Any PCB container 

used for the storage of PCB articles, PCB equipment, non­

liquid PCB chemical substances, and non-1iquid PCS mixtures 

may vary from 49 CFR 173.346 by meeting DOT Spec. 5, Spec. 5B, 

or Spec. 17C with removable heads. 

(6) PCB articles and PCB containers shall be dated when they are 

placed in storage. The storage shall be managed so that the 

PCB articles and PCB ccr.tainers can be located by the date 

they entered storage. 

(7) Owners or operators of storage facilities shali establish and 

maintain records as provided in Annex VI. 
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(c) After October 1, 1977, storage facilities storing only small 

capacitors and having an aggregate storage voiurne not greater 

than two fifty-five ga1lon drums, may limit their compliance 

to using sound, non-leaking containers and storage of the 

containers within a building. 
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Annex IV 

Sec. 761.43 Decontamination 

(a) A PCB container may be decontaminated by a triple rinsing operation 

which requires the flushing of the interna, surfaces of PCB 

containers three times with a solvent containing less than 

0.O5 percent PCB chemical substance in which the solubility 

of PCBs is five percent or more by weight. Each rinse shall 

use a volume of the normal diluent equal to approximately ten 

percent of the PCS container's capacity. The sa1vent may be 

reused for decontamination until it contains 0.5 percent PCS 

chemical substance. The solvent shall then be disposed of 

as a PCB mixture. 

(b) Movable equipment used in storage areas shall be decontaminated 

by swabbing surfaces that have contacted PCB chemical sub­

stances and PCB mixtures with a solvent meeting the criteria 

of (a) above. 
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Annex V 

Sec. 761.44 Marking Fonnats 

The following formats shall be used for marking: 

(a) Large PCB Mark - ML 

Mark ML shall be as shown in Figure l, with black 

letters and striping on a white background, and shall be 

sufficiently durable to equal or exceed the life (inclu­

ding storage for disposal) of the equipment or container. 

The size of the mark shall be at least 15.25 cm (6 inches) 

on each side. If the PCS equipment is too small to 

accommodate this size, the mark may be reduced in size 

proportionately dawn to a minimum of 5 cm (2 inches) an 

each side. 

(b) Small PCB Mark - MS 

Mark M5 shall be as shown in Figure 2, with black 

letters and striping an a white background, and shal: be 

sufficiently durable to equal or exceed the life (inclu­

ding storage fer disposal) of the e~uipment or ccntainer. 

The ~ark shall be a rectangle 2.5 by 5 cm (1 inch by 

2 inches). If the PCS equipment is too small to acco~mo­

date this size, the ~ark may be reduced in size propor­

tionateiy down to a minimum of l by 2 cm (.4 by .8 inches). 
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Annex 1/I 

Sec. 761 .45 Records and Monitoring 

(a) PCBs in Service or Projected for Disposa1 

By January 1, 1978, each owner or operator of a facility containing 

forty-five kilograms of PCB chemical substances or PCS mixtures 

in the liquid phase or fifty or more PCB large high voltage capacitors 

shall develop and maintain records on the location and disposition 

of the PCBs. These records shall form the basis of an annual document 

prepared for each facility by March 1 covering the previous calendar 

year. Owners or operators with more than one faci1ity which contain 

PC8s may maintain the records and documents at a single location, 

provided the identity of this location is available at each facility 

containing PCBs that is normally manned for eight hours a day. The 

records and documents shall be maintained for at least five years 

after the facility ceases containing PCBs at the prescribed quantities. 

The follo~ing information for each facility shall be included in the 

annual document: 

(1) The dates when ?CBs are removed from service, are placed into 

storage for disposal, and are placed into transport for dis­

posal. The quantities of such PCSs shal1 be indicatsd using 

the following breakdown: 

(A) Total weight in kilograms of any PCB chemical substances 

or PCB mixtures in PCB contain~rs, including the identi­

fication of container contents, such as liquids, and 

capacitors. 
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(B) Total number of PCB transformers and total weight in kilo­

grams of any PCB chemical substances and PCB mixtures 

contained in the transformers. 

(C) Total number of PCB large high voltage capacitors. 

(2) For PCBs removed from service, the location of the initial 

disposal or storage facility and the name of the owner or 

operator of the facility. 

(3) Total quantities of PCBs remaining in service at the end of 

the calendar year using the following breakdown: 

(A) Total weight in kilograms of any PCB chemical substances 

and PCB mixtures in PCB containers, including the identi­

fication of container contents such as liquids and cap­

acitors. 

(B) Total number of PCB transformers and total weight in 

kilograms of any PCB chemical substances and PCB mixtures 

contained .in the transformers; 

(C) Total number of PCB large high voltage capacitors. 

(b) Disposal and Storage Facilities 

Beginning in 1979, each owner or operator of a facility used for 

the storage or disposal of PCBs shall by March l of each year 

prepare and maintain a document which specifies the manner in which 

PCBs were hanqled at the facility during the previous calendar 

year. Such document shall be retained at each facility for at 

least five years after the facility is no longer used for the 

storage or disposal of PCBs, except that in the case of chemical 

waste landfills such documents shall be maintained at least twenty 
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years after the chemical waste landfill is no longer used for the 

disposal of PCBs. Such documents shall be available at the facility 

for ins~ection by authorized representatives of the Environmental 

Protection Agency. If the facility ceases to be used for PCB 

storage or disposa1, the owner or operator of such facility shall 

promptly notify the Agency Reg~ona1 Administrator of the region in 

which the facility is located that the facility has ceased storage 

or disposal operations and shall specify ,..,here the documents 

required to be maintained by this paragraph shall be located. The 

following information shall be included in each document: 

(1) The date when any ?CBs are received by the faci1ity curing 

the previous calendar year for storage or disposal, and the 

identification of the person and facility from whom such PCBs 

were received. 

(2) The date when any PCBs are disposed of at the disposal facility 

or transferred to another disposal or storage facility, in­

cluding the identification of the specific types of PCS chemi­

cal substances, PCS mixtures, or PCB articles in containers; 

PCB transformers; and PCS equipment or PCB artic1es not in con­

tainers ~hich were stored or disposed of. 

(3) Total weight in kilograms of any PCB containers and the total 

weight in kilograms of any PCB chemical substances or PCB mix­

tures contained in any PC3 transformers, received during the 

calendar year, transferred to other storage or disposal facil­

ities during the calendar year, and remaining on the disposal 

or storage facility site at the end of the calendar year, re-
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spectively, including, where applicable, the identification of 

PCS container contents such as liquids, capacitors, etc. When 

PCB containers or PCB chemical substances or PCB mixtures con­

tained in a transformer are transferred to other storage or 

disposal facilities, the identification of the facility to 

which such PCBs were transferred shall be included. 

(4) Total number of any PCB articles or PCB equipment, not in PCB 

containers, received during the calendar year, transferred to 

other storage or disposal facilities during the calendar year, 

and remaining on the facility site at the end of the calendar 

year, respectively, including the identification of the speci­

fic types of PCB articles and PCB equipment received, trans­

ferred, or remaining on the facility site. When PCS articles 

and PCB equipment are transferred to other storage or disposal 

facilities, the identification of the facility to which such 

PCS articles and PCB equipment wer~ transferred must be 

included. 

[Note: Any requirements for weights in kilograms of PC3s may be calcu­

lated values if the internal volume of containers and trans­

formers is known and included in the reports, together with any 

assumptions on the density of the PCB chemical substances or 

PCB mixtures contained in the containers or transformers.] 
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(c) Incineration Facilities 

For each owner or operator of a PCS incinerator facility, the 

following information is required in additioi1 to the information 

required in Subsection (b): 

(1) When PCBs a re being i nci nera ted, the fo 11 owing continuous and 

short-interval data shall be collected and maintained fer a 

period of five years from the date of collection: 

(A) Rate and quantity of PCos fed to the combustion system, 

as provided in Annex I - Sec. 761 .40(a)(3). 

(B) Temperature of the combustion process, as provided in 

Annex I - Sec. 761 .40(a)(4). 

(C) Stack emission products to include o2, CO, and co2, as 

provided in Annex I - Sec. 761.40(a)(7). 

(2) When PCBs are being incinerated, data and records resulting 

from the monitoring of stack emissions as required in Annex I -

Sec. i61 .40(d)(2), shall be co11eeted and maintained for five 

years. 

(3) Total weight in ki1ograms of any solid residues generated by 

the incineration of PCBs during the calendar year, the total 

weight in kilograms of any solid residues disposed of by 

such facility in chemical 'i'iaste landfills, and the total 

weight in kilograms of any solid residues remaining on the 

facility site sha11 be retained for five years. 

(4) When PCSs are being incinerated~ additional periodic data 

shali be collected and maintained as specified by the Regiona1 
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Administrator pursuant to Annex I - Sec. 761.40(d)(4). 

(5) A document shall be prepared on any suspension of the opera­

tion of any incinerator by the owner or operator thereof, as 

required in Annex I - Sec. 761.40(a)(8). The document shall, 

at a minimum, include the date and time of the suspension and 

an explanation of the circumstances causing the suspension 

of operation. 

(d) Retention of Special Records by Storage and Disposal Facilities 

In addition to the information required to be maintained by Sub­

sections (b) and (c), each owner or operator of a PCB storage or 

disposal facility shall collect and maintain for the time period 

required in (c) the following data: 

(1) A11 documents, correspondence, and data provided to the cwner 

or operator by any state or local government agency that per­

tain to the storage or disposal of ?CBs at such facility. 

(2) All documents, correspondence, and data provided by the owner 

or operator of such facility to any state or local government 

agency that pertain to the storage or disposal of PCSs at such 

facility. 

(3) Any applications and related correspondence sent by the owner 

or operator of such facility to any local, state, or Federal 

authorities in regard to wastewater discharge permits, solid 

waste permits, building permits, or other permits or authori­

zations, such as those required by Annex I - Sec. 761.40(d) 

or Annex II - Section 761.41(c). 
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Address: casnalia Disposal Site IDcation of Landfill: 
P.O. Box 5275 Santa Barbara, CA 
Santa Barbara, CA 93108 
(805) 969-4703 

contact: Mr. Hunter or Mr. Cole 

Waste Streams: 1. Exclusion: Radioactive waste. 

2. Accept: PCB-contarnir1.ated solid wastes, prirr.arily oily 
wastes, oil field wastes, pesticides, and etchant vJastes. 

3. Volume: Unknown. 

Site Area: 300 acres wit.111,000 acres buf:er. 

Disposal Price: $ .40/42 gal. barrel - oily wastes 
$ .OS/gal for special wastes 

Estimated landfill Life: Indefinite 

Expansion Pote.'1tial: Good, the finn is interested in expanding se.-rvice to 
handle all hazardous chemical wastes. 

Site Infer.nation: The site is equipped with monitoring wells and leachate 
51.ll:Veillance facilities. 

Licensed By: State of califomia, Class I site. 

CCltlne."lts: Petroleum .L.~dustry and sane elec-.xonics are curre.'1tly t.'1e only 
generators of waste cheni.cals in t.l-i..is area. 
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Address: Chancellor & Cgden, 
3031 East I Street 

Inc. /BKK Lcx:ation of Landfill: 
City of West Covina, CA 

Wilmington, CA 90744 
(213} 432-8461 

Contact: Mr. William Shearer 

Waste Streams: 1. Exclusions: Padioacti ve wastes. 

2. Accept: PCB-contaminated solid wastes, Group I wastes 
as defined by t.11e State of california. 

3. Volune: ~ to 500,000 gals. /day. 

Site .i\rea: 600 acres 

Disy;;osal Price: Variable 

Estimated Landfill Life: 45 years 

Expansion Poter.tial: None 

Site Infonnation: Acids are accepted but disc}-1..arged i."1. a separate location. 
The site meets state requirements for Class I materials. 
It has a natural clay strata with three monitoring wells 
placed in bed rock to monitor leachate activity. 

Licensed By: State of cali.fornia, Class I site. 
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Address: Cllem-trol Pollution Services, Inc. Landfill I.Dcation: 
Subsidiary of SCA Services, Inc. !vbdel city, N.Y. 
P.O. Box 200, 1550 Ba1ner Rd. 
M'.:>del City, NY 14107 
(716} 754-8231 

Contact: Dr. Robert Stadelroaier 

Area Served: U.S. & canaca, 
chiefly 30 east.em states, Ontario and Quebec 

waste Streams: 1. Exclusions: radioactive wastes, shock-sensitive 
explosions 

2. Accept: PCB-contaminated solid wastes, rrost types of 
chemical wastes including solvents/cleaners, halogenated 
hydrocarbons, paint 7 costing sludges, oils and oily 
waste, toxic acids, alkalis, plating/ etching wastes, 
cyanides, heavy rretal solutions & residues, pesticides/ 
PCBs, carcinogens, sludges and solids, arsenic and 
rrercury wastes. 

3. Volume: Capacity :in exress of 100 million gallons 
annually at .M::xiel city facilities. 

Site area: 800 acres, 25 acres in use. 

Disposal Prices : 
contract Non-contract 

bulk $5.00/ft 3 < 50 ft 3 $6.50/ft3 

55 gal drums $28.00/drum $30.00/drum 

any PCB capacitor < 1 ft 3 can be landfilled as is, any larger must 
be drurmed. 

F..stiroat.ed Iandfill Life: 150-200 years 

Expansion Potential: Similar facility sc.he:iuled to be on stream in 1-2 
years in New Jersey. Actively o:msidering sites and 
markets in several industrialized states. 

Site Information: The site has reinforced rrembrane-lined clay cells that 
receive solids, sludges, and chemically fixed wastes. 
An internal sump within each cell collects leachate for 
treatrrent. Three-dirrensional inventories of buried 
wastes are maintained for :i;:ossible recovery at later 
date. 
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Address: County Sanitation Districts of Location of landfill: 
Los .Angeles County Palos Verdes 
P.O. Box 4998 City of Rolling Hills 
Whittier, CA 90607 Estates, CA 
(213) 699-7411 

Contact: Mr. Van Huit 

Area Served: IDs Angeles County 

Waste Streams: 1. Exclusions: wastes with pH less tban 4 and greater 
than 11. Highly cxiorous, highly flamnable, explosive 
and high tenpe.rature wastes • .Magnesium. wads con­
taining a wide variety of chemical wastes, each in 
relatively small quantities arrl separate containers. 

2. Accept: PCB-contaminated solid wastes, all group I 
wastes, except as noted. 

3. Volume: Palos Verdes landfill - 1,300,000 tons of 
solid waste and 280,000 tons of liquids annually. 

Site Area: 207 acres 

Di.spcsal Price: $3.50/ton with $2.00 minimum charge. 
No special fee for loads delivered in drums. 

Estimate:l I.andfill Life: January 1981 

Expansion Potential: None 

Site Infomation: T'.ne site m:ets geological conditions described for 
Class I sites, and it has monitoring wells for leachate 
surveillance. At Palos Verdes, wastes are typically 
delivered by vacuum tanker truck and disdlarged mto a 
diked area of municipal refuse. Front-errl loaders are 
not used in landfilling o:perations. The area is covered 
at the end of each day. 

Licensed By: State of Califomia, Cl.ass I site. 
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Address: County Sanitation Districts of I.ocation of Landfill: 
IDs Angeles County Calabasas Landfill locate
P .o. Box 4998 near the town of Agoura, 
Whittier, CA 90607 
(213) 699-7411 

d 
CA 

O:mtact: Mr. Van Huit 

Area Served: IDs Angeles County 

Waste Streams: l. Exclusions: Explosives and rra.gnesium loads containing 
highly ocbrous or highly flarrmable wastes, concen­
trated acids and alkalines. 

2. Accept: PCB-contaminated solid wastes, all Group I 
wastes except as noted. 

3. Volu:ne: calabasas landfill - 320, 000 tons of liquid 
annually. 

Site Area: 416 acres 

Disposal Price: $3.50/ton with $2.00 mini.mum charge. 
No special fee for loads delivered in drums. 

Estin:ated Landfill Life: 25-30 years 

Expansion Potential: District personnel are investigating various 
altematives for disposing of liquid industrial 
wastes. 

Site Information: The site maets geological oonditions described for 
Class I sites. !mitoring wells are provided for 
leachate surveillance. Front end loaders are not used 
in landfill.mg oi:;erations. The area is oovered at the 
end of each day. 

Licensed By: State of California, Class I Site. 
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Address: Fresno County Departme.'1t of Public Works location of landfill: 
4499 East Kings canyon Rd. Fresno, CA 
Fresno, CA 93702 
(209) 488-3820 

Contact: K.D. 5warts 

Area Served: Central california, operated by Fresno County. 

waste Streams: 1. Exclusions: Bulk liquid wastes. 

2. Accept: PCB-contaminated solid wastes, pesticide and 
fertilizer containers. 

3. Volune: Approxi,n,ately 11,000 yd 3 to date after 3 site 
openings. 

Site Area: 32 acres 

Disposal Price: $0.75/yd3 plus state fee based on$ .60/ton equivalent. 

Estimated Iandfill Life: 40-50 yrs. ( < 1% of site capacity has 1::ee..'1 used) . 

Expansion Potential: No expansion beyond the exist:ing site is anticipated 
at this time. 

Site Info:cnation: '!'he site is located on tightly packed clay in a lcw 
rainfall area (8 to 10 inches/year). The ground water 
depth is 400-SOIJ feet and no m:mitoring is required. 
The site is open only twice a year, t...-o weeks in t.r.e 
spring and t'...o weeks in tr.e fall. Site operators r..ave 
been briefed by agricul t..ir=-1 i.,spec-...or to recognize 
and handle various agricult'.lral-chemical containers. 

Lice.l"l.sed By: State of California, Class I site. 

Ccmnents: This site was specifically set up for the filsI::osal of pesticide 
contai.'1ers • 
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Address: Hollister DiSp:)sal Site Location of landfill: 
Hollister, c.alifomia 95203 Hollister, CA 
(408) 637-4491 

Contact: Mr. Grimsley 
San Benito City Hall 

Area Served: Operated by county, custaners restricted to San Benito County. 

Waste Streams: 1. Exclusions: Unknown 

2. Accept: PCB-contami."'lated solid wastes, :pesticide 
containers, off-spec missile propellant. 

3. Volume - Unknown 

Site Area: 115 acres (section of a sanitary landfill). 

Disp:)sal Price: $10. + $ .60/ton 

Estimated I.and.fill Life: 40 years 

Expansion Potential: Ur..kncwn 

Site Infomation: The J:i.aza.rdous waste site is an isolated section of a 
sanitary landfill (115 acres}. The water table lies 
220 feet under low pe...-rrreability clay. No s;:ecial 
engineering was L"1corporated i.."1 establishing t.1ie area. 
Eight feet of fill is used daily to cover the fill site. 
All site run off is collected :or treatment. 

Licensed By: Licensed Class I disp:isal site by the state of Califonia. 
Waste r.aulers must be approved by Ci cy F.all. 
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Address: Nuclear Engineering Co. , Inc. location of Landfill: 
P.O. Box 158 Sheffield, IL 
Sheffield, IL 61361 
(815) 452-2624 

Contact: Mr. Bickford. 

Waste Streams: 1. Exclusions: Highly reactive sodium and potassium. 

2. Accept: PCB-contaminated solid wastes, radioactive 
wastes, pesticides, organic wastes, miscellaneous 
toxic dlemicals, heavy metals, (solids primarily, 
liquids accepted following state review). 

Site Area: 40 acres 

Disposal Price: Transportation - $1. 00/rni per 40,000 lb. truck 
Disposal - $1.25 to l.75/ft3 

Estimated Landfill Life: Newly opened - unlimited 

Expansion Potential: Arrple land available. 

Site Infonnation: The burial sites consist of clay strata of 10,v 
pe:i:neability and clay liners. The waste drums are 
buried in 30 ft. trenches with three t.ines their 
voll.llte of dry clay • .M:Jnitoring wells for the site 
are checked eve.r:y ~ weeks. 

Licensed By: Licensed by State of Illinois Health and Envirorurental 
Authorities. 
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Adiress: Nuclear Engineering Co., 
Beatty, NV 89003 
(815} 454-2624 

Inc. Location of Landfill: 
Beatty, NV 

Contact: Mr. Bickford 

waste Streams: 1. Exclusions: Highly reactive sodium and :p:,tassium. 

2. Accept: PCB-oontaminated solid wastes, radioactive 
wastes, pesticides, organic wastes, miscellaneous 
toxic chemicals, heavy rretals, (solids primarily, 
liquids accepted following state review). 

3. Volurre: No specific limit - depends on type and 
cai:position. 

Site Area: Unknown 

DistX>5al Price: Transportation - $1.00/mi per 40,000 lb. truck 
Disposal - $1.25 to 1.75/ft3 

Estimated Landfill Life: Unlimited 

Expansion Potential: l'lmple land available. 

Site Info:r:matian: The burial sites consist of clay strata of low 
pe:meability and clay liners. The waste druns are 
buried in 30 ft trenches with three-times their 
wlune of dty clay. At the Beatty site there is 
350 feet to ground water with 150 ft of clay below 
the trenches. Rainfall is only 2-4 inches per year 
and nonitoring wells are checked every b\O weeks. 

Licensed By: State of Nevada Health and Environrrenta.l Authorities. 
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Adiress: NEf:'KD Chemical Waste Systems, Inc. 
Subsidiary of Niagara P.ecycling, Inc. 
4626 Royal Avem:e 
Niagara Falls, New York 14303 
(716) 285-6944 

I.DCation of Landfill: 
Niagara Falls, N. Y. 

Contact: Mr. Edward Shuster 

Waste Streams: 1. Exclusions: No radioactive or shock sensitive explosives. 

2. Accept: PCB-contaminated solid wastes, nost wastes con­
sidered including hazardous and toxic. 

3. Volurre: Unknown. 

Site Al:ea: 400 acres 
5 acres secure 
1 acre active 

Disposal Price: $52/55 gal or 6.50/ft3 

E.-:;timated. Landfill Life: 5 year plus 

Expansion Potential: Indefinite 

Site Information: This site is nonitored by three wells, has leachate 
collection and treai:Jrent facilities as we-1 as liners 
to prevent ground water contamination. 

Licensed By: New York State De:i:;:artment of Environmental Conservation. 
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Address: Richrrond Sanitary Service IDcation of I.and.fill: 
1224 Nevin AvemE Richnorrl, CA. 
Richnond, CA 
(415) 236-8000 

Contact: Mr. Nuti 

Area Served: Serves san Francisco Bay Area. 

waste Streams: 1. Exclusions: Except.ions as noted in california Class I 
landfill regulations and other wastes depending on 
analysis. 

2. Accept: PCB-contaminated solid wastes, refinery wastes, 
~id plating solutions, tetra-ethyl lead sludge, solvents, 
pesticide and chemical containers, and other state of 
California group I wastes. 

3. Volurce: Unkna-m. 

Site Area: 890 acres of marshland, tidelands an:i bay fill 

Disposal Price: $18.90 per yJ3 or $5.00 per 55 gallon dnnn 

Estimated Landfill Life: indefinite 

Expansion Potential: Space available, long range plans include use of 
available space. 

Site Info:nnation: Drumred wastes are buried as is. Bulk wastes are 
discharged into holding ponds and filled. Discharge 
of uncontainerized group I wastes is prohibited. 
Conditions such as low i;;enneability, confined conditions, 
and an u~d direction of flChl, appear to preclude 
leachate migration to useable ground water. In addition, 
annual runoff and flooding conditions are controlle:1. 

Lice..Tlsed By: State of California, Class I site. 

O::mnents: State Department of Public Health has noted a reluctance on the 
part of Ric..rurond rnanagerrait to comply with the letter and spirit 
of existing statutes. 
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Address: San Diego County :Eefuse Disposal Location of Landfill: 
555 Overland F.oad San Diego County, CA 
San Diego, CA 
(714} 565-5703 

contact: Mr. Eric Lewis 

Area Served: San Diego county 

Waste Streams: 1. Exclusions: Cyanide, explosives, and radioactive wastes. 

2. Accept: PCB-contaminated solid wastes if C'Ontainerized, 
pesticides aril other chemical wastes. 

3. Volurre - unkncw.n. 

Site Area: 516 acres 

Disposal Price: $0.20/ft3 plus $.60/ton or $1.00 min. proposed to go up as 
of July 1, 1977 to $2.50 ft3 

• 

Estimated Landfill Life: indefinite 

Expansion Potential: .Management plans to seek pennission to fill certain 
sludges follCM:i.:ng neutralization or other chemical 
degradation treatrrent. Plan to improve site operations 
by enploying a site operator that is familiar with 
hazardous wastes. An operations rcanual is also being 
prepared. 

Site Information: All wastes to be buried are druntrca:l and placed in an 
abandoned mine excavation (native bentonite clay) 
2-3 ft. of bentonite used as cover on each cell. 
Liquid wastes are discharged into 2 large unlinee 
evap:>rative ponds (one i;::cnd currently full). To date, 
it has not been necessary to rarove pond residues, but 
the issue will have to l:e ad:iressed in near future since 
one pond is nearly full. 

Licensed By: State of California, Class I site. 

Camaits : Area flood during winter of 7 3-7 4 caused the holding ponds to 
overflow (oil wastes). Extra material has been added to pond 
berm to prevent overflow. Sane leachate migration was noted 
the year prior to the flood. Currently drilling a test w-ell 
to detennine grourrl water level. Site is located near county 
landfill. 
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Ad.dress: Texas Ecologists, Inc. Location of Landfill: 
Subsidiary of Nuclear Engineering co., Inc. Fobstown, TX 
Robstown, TX 
(512) 387-3518 

Contact: Mr. Cowell Buckner, Gen. M;r. 

Waste Strei:lmS: 1. Exclusions: Highly reactive sc:rlium and f,Otassium 

2. Accept: PCB-contcminated solid wastes, rad.ioacti "'ile 

wastes, pesticides, organic wastes, miscellaneous toxic 
chemicals, heavy rretals, (solids primarily, liquids 
accepted following state review}. 

3. Volume: No specific limit - depends on type and 
o::irq;>osition. 

Site Area: 240 acres 

Disposal Price: Transportation - $1.00/mile per 4,000 lb. truck 
Disposal - $1.25-l.75/ft 3 

F.stimated Landfill Life: 30-40 years 

Expansion Potential: Unknc:Mn 

Site Information: '1he site JIEets Class I regulations. It has a natural 
clay strata of 35 feet. The landfill has trenches 17-19 
feet deep lined with 10-15 feet of natural clay. 'Ihree 
m:mitor:ing wells are provided for leachate surveilc:il'lce. 
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.Address: Ventura Regional Cbunty Sanitation District I..ccation of Landfill: 
P.O. Box AB Ventura COUnty, CA 
Ventura, CA 
(805) 648-2717 

Contact: John A. I...anbie 

Area Served: Ventura Cbunty 
u:>s Angeles Cowlty 
Santa Bai::bara Cbunty 
Kem County 

Waste Streams: 1. Exclusions: Radioactive materials and n:aterials 
considered unsafe through the screening procedure. 

2. Accept: PCB-a:>ntaminated solid wastes, other wastes 
accepted. based upon review and screening or clearance 
procedure. Accepte::l wastes include sol vent slooges, 
pesticide containers, ep::,xy, chlor.inate::l biphenols, 
cyanide, plating wastes, polyester resins, acids, etc. 

3. Volurre - varies. 

Site Area: 80 acres 

Disposal Price: $7.70/tan plus $0.60/ton for State Health Department fee 
($1 min.) $25.00 application fee charge::l to hauler for 
each new waste received. Lab costs and any additional 
disposal costs are extra. 

Estimated Landfill Life: 10 years 

Expansion Potential: Unknown 

Site Infonnation: Waste burial plots are rrapped and inventoried. Well 
m:mitoring is practia?:CI.. Bulk liquids are spread on 
soil in thin layer arrl al.1CM'9d to clI:y off, and highly 
toxic wastes are buried in containers that are use::l to 
transport them. 

Licensed By: State of California, Class I site. Site geol~, hydrology 
arrl rronitoring rreet all state prerequisites for Class I sites. 
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Address: Wes Con, Inc. location of Landfill: 
P.O. Box 546 Grandview, ID 
409 Shashonee St. So. 
Twin Falls, ID 83301 
(208) 734-7711 

Contact: Mr. Rinebol t 

Area Served: Northwest and intemountain region 

Waste Str~: 1. Exclusions: Radioactive wastes, poison gases (chemical 
warfare). 

2. Accept: PCB-contaminated solid wastes, class B 
pesticides, potato sprout inhibition che:nical, caustic 
sludge. 

3. Volurre: Vecy srrall, trying to establish contacts. 

Site Area: 120 acres 

Disp:>sal Price: $60/ton, may vary depending on waste. 

Estina.te:i Landfill Life: 10 years 

Expansion Potential: r:evelop sarre of site's 120 acres for sanita.I:y landfill, 
current arrangements with local agencies preclude this 
develop:rent. 

Site Infor:nation: Wastes are disposed of in old missile silos. There are 
13 holes with 6 ft. walls and 13 ft. floors of reinforced 
concrete on a 120 acre site providing 1.5 x 10 6 ft. 3 

capacity. Bentonite clay is also available to contain 
liquids, if necessary. T.he depth to ground water is 3,200 
ft. 

Licensed By: State of Idaho 

Ccmnents: New site to be started. 
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CH€"1ICA"._ =·~?CSA\. JJ:' ?OLVO'Lnl'IATED e:~"i£NYLS (?C3"S) 

(Some Trace Na~s :~e<: .l.re Pvrano;. lnertaen, Askarel, Aroehlor 121.2 
1254, 1260) 

G£HERAL OESC~IPTION 
0' WASTE P~OOUC~ • 
J:'OR OIS?OSAI.. 

._IQIJIOS 

SO I. IO S · 

• ?QLVCHLORINATEJ 6i?~ENVLS (?CB'S) AS IS OR MIXEO 
WIT~ OTHE~ ~AST£ ;1lS AND SOLVENTS. 

- CLcAN-IJP ABSORSEN .. : ANO CIAGS S~TURATED './ITn ?C3'S: 
"ARTM OR '.jRAlit:. :'I:;~ 5? 1 LL CLEAN-UP: CAPAC I TORS 
AHO ~•scc::.1.ANc'.OUS :-Eei<:S INCLUDING '/ARIO'.:S E'!.EC;l\lCAL 
e[lU I ?".£NT 

?lCXAG:NG 
SMIPl'ING. 

ANO 
.,Qu1~s IN T'ANIC "RL.:CY- QuA•1TlilfS A.'10 

NON-R£TURNA8t.~ S~:EL )RUHS. 
55 GAi.LON OR ~c'.SS 

SOLi OS • IN 55 GALLON N0N·R€.URNA8L~ 
~IT~ TIGH7 •1•TING COVERS. 

O?EN•HEAO SiE~L ORUM 

SH • ~U 10( TO ,ACK;.~ I ,;G llNO 'OENT' J:' I C).T I ON OF './AST! ?~OCiUC-:"S 
•OR JNUSUAI. ?ACi<.AG: ~G RE~U I RE.'1£11TS. 

OIS?OSAI.: 1~ ~C~OROA~CE ~IT~ STATE ~NO ~~~ERAL POLLUTION 
CONTROL REG~LATIONS, 

"RI Cl !iG, 

Contair,er :.:intra<:t Pe ::e Non-Contract ?ric~ 

Bu 1 :c.. r.·· $0.075 per ::icund 

ssi.. oo :,er :r1,.;m 

S37. :c oer dr~m 

.~ i ,, ; murr order 52~0. ~c. 

s;. JO :>er :i.:c : 'oot <5v Cu=-~. $6.5v/Cu. ;~. 
)'Sv Cu ;t. 55.00/Cu. =t. 

Orl6r.5. 55 9a' I or S)0.00 per drum 

~ • l'linimum ?$ dru:,,5, I~ drums·~• less ~<::d $25.00 .,ancli,"lg, Mi,"limum Ol"der $200.~C 
,-:1 • ~r; i: i ng =•~ed or, 0'-l!er- -ieas~relTl'!I"": o 1 ~ver,,.r-ap or- arra'f. 

SHIPPl~G AOORESS: C:-tEl'I-T~CL PO\.LUT I OW Se aV r.~s. 1 NC. , 1 5 ;o SAL.~ER ~OAO, 1'100EL CI TI, MY 

MOVE~8E~ 15, 1Si: ~ 
WJMCtl -
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P.OL!.JHS ~~VI ~(;.-11"!::~T,';I_ SC!',': I !::S, n:c. 
Sri d~~port, t,~-., J~r.cy ( 6J .:,;;7-;; iO.:' 
Baton Rouge, Luuisia~a (50 J i'73-1:!34 
Houston, Texa~ (71 l 47'3-6001 

An ll"!de!Tlo1i fi::d Ois.iosdl Service for ::ie !)asposal -:,f 
F'olychlorinatad Sipheryl;; (Pea•:.) (Askilrels) 

PC3 PRJCE LIST 

General Oescri~tl~r of rolfchlorinat~d 3i~henv1s (Askarelsl as is or ~ixeJ 
IJ3~:e F-rod•~.:.: for with other •..iaste oil an':i svivents. 
Oi-sposa 1 : ~: Clean-up abs~r~encs and r~gs ~a:ura~ed wi~h ~CS's .•• 

earth or gra·,C!I fro:-r> spi 11 clean•u:,, ~rc::is"orr.ers. 
:3pa~itor,, and ~iscellanecus cebris inc:uafng vario~~ 
electric~! equip~en~. 

Packag in<; ;ir.~ Liqui cs: In t~nk true~ ~uanti:!~s ~nd 5; s~l :on cp~n h~ad, nc~­
'Shf::-o ! ~•J: retur.iab~e s~e~! jrums wi:h se~~ra !ids un~ ~e~t:~g 

DOT specific3tions. 
~: 1n·30 gallon non-re:urnable fib~r ?~ck dru~s with 

polyethylene I iners a:id ~ecure i i<.ts. 

O!soosl!l Met~1>d: All combust!b!e ~aterl~I Aill be high temperature i:icinerated wi:­
sufficient resid~nce time :o in~ure ccm~iete des:ruct:on of t~e 
?CB's. 

LIQUIC PCB 0 ~1CE SC~r.DULE 

Cc:itainer Price 
'"'"§"G"( !Z;"" TIT so.ic ;:,er ;:cur:.: 

IJrums, 55 gal Ion S75.00 p..:r dru:n 

SOLID ~CB 0 ~1CE SCHE~UL~ 

Drums, 30 gd!lon fibe~ $40. CC per drl.!in 
Maximum 2:;o ~ouc,ds ;,er dr•Jm 

?alletized Joacs $0. 25 per :>0L:;'ld 
Capacitors an:J 01:her '!iectrica? <!f1'Jipr-:ent are lO ~e pilc; . .:.1;c:d a~d J.)rde~ to ~~1 let3. ::a;-~y-_·_ 
are. not to exc;'!d 20~ p.,unds e3ch nor '1ave a .~iar.icter in ~:,cess of ::J i:--:c:ic5. :•(~qui:,.::~r:i: 
in e-xccs!> of one foot in ~eight is excluoe<l from t~is category.) 

Co~~,:;iner ~r; ce 
Si;i g~tl ::);-: sc\"!el d1u 1:1 ~25.oo oe,- ,:;1"'4~1 

35 gu l ~ c:··1 : ~.~~ ! dr:..si.l s18.oo c:2~ ._, _,, 

5 aa:•c~ sc~e! dr~· S 7. St .-.:; i 1 

QUIil t FIG."-.,.. i '.::1.3: 

1. A!1 cr:..in1,:; ;"1lJSt ~c labei~d =· 1:;\L'7:G:--I: C,int;i~s :,:-;:'~ (;-'J'.·/c~!c,:-f•13te~i S!;:.:"'-e!"lvl:;) ·::1.;t r,r .. ~ 
C:nviron,~ental Cor1tami:1,,:HS ·, ":,,r,9 wi:h •l coctr, t11.:,.,oer pro·Ji.;ed tiy :'\ES. 

2. R~S transportatior1 fleet is ~vailable to s~rvfee your tran~?or~ation n~e~s. 

3, *Pr!ces for the dis;:r;sal ot" ~r3n!forll'crs, c~;:acitors, and ·1.::ir,ou,; r.it 1,e:- ;::lectrical ec;u,p-
111ent iri exceS'i of one foct a:-;, ba!led ;;pon the s;:,ec:i fie characteristics cf the equip::-.e:it. 

Prlc~s e:ffoc:ive C:c;;-i!n,t.<'r : • 1;?76. Pric&!ls .. ,.~ subjt'ct to ch.,ng.., with.:,ut r.o,::i,:e. 
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