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" PREFACE. -

It is the policy of EPA that the reduction of elimination of discliarges and/or emissions 10 the

*. environment through source reduction and environmentally-sound recycling is preferable to controliing such .
- Teleases after they are generated or produced.  Furthermore, source reduction, or elimination of releases - -

at the source, is more desirable than recycling. . It will be EPA's policy to aggressively implement pollution ~

prevention’ (PP). through source reduction and environmentally:sound recycling as an integral part of its’

‘prograims to protect all aspects of our nation’s environment - air, water, land, and ground water. (policy

proposed in Federal Register, January 26, 1989). ' o ‘
EPA has produced this manua! to :imultane'busl'y achieve increased environmental protection and

reduced environmental compliance costs. The purpose of the manual is to promote a complete and

: \

objective analysis of the economic benefits of PP projects.. Since the passage of the RCRA Hazardous and
Solid Waste Amendments (HSWA) in'1984, EPA has been developing a program to meet the statutory goal
10 reduce or eliminate the generation of hazardous waste as expéditiously as possible. EPA has extended'

' the waste minimization (WM) concept to include releases to all environmental media. This. manual refers =

to PP as the more-meaningful concept..”

EPA has met with corporate managers 1o discuss how PP can be achieved without récourse 10 . .

' additional regulations. - A major theme has be¢n that PP projects frequently do not get undertaken because -
the benefits of the project in terms of- reduced raw materials, regulatory compliance, and environmental -

liability costs are poorly understood. EPA has unique. experience in understanding the impacts and

interrelationships of regulatory requirements, some of which can legitimately be avoided or mitigated

through PP. The discussion of regulatory costs is intended to provide only an estimate of costs associated -
with regulatory compliance. The manual is not designed to'provide regulatory guidance. . - -, . -

This manual enablés you 1o calculate the ‘true cost of the current materials and waste management

_practice and then evaluate the financial payback of the PP alternative. Until these true costs, often -
- underestimated by managers by an order of magnitude, are correctly understood, more hazardous materials

and waste will be. managed/released than need be -- thus imposing additional costs on the generator, the

" of interests between economic self-interest and environmental protection. - .-

e

* environment, and society as a whole. EPA believes this manual to Tepresent an extraordinary éoinmonglity‘ :
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' CHAPTER1
* INTRODUCTION

[

. This mﬁnﬁal is intended tb'heip you evaluate the economic feasibility of ia_onntioh ﬁrcventipn (Pf)' -
. or waste minimization (WM) alternatives to your current practice. This introductory chapter is organized
" in five sections as foliows: - ° oL S . M =

*.(11) What is pollution prevention? . ~ -~ - " .
(1.2) Why-should you undertake pollution prevention? = -

(1.3) What approach is used in this manual? - IR

(1.4) What will you get out of this manual?
(1.5) How is this manual organized? :

. 11 WEHAT IS POLLUTION PREVENTION? . . |

. Pollution pre\'rgntion;'is an fénengidq; of the concept of waste minimization. While pollixtionf‘ S
 prévention includes waste minimization, it broadens-the concept 10 include minimizing the generation and. - -

Telease of all hazardous materials and wastes to all environmental media. . R
" 111 What Does EPA Mean by Waste Minimization?

, Waste minimization means the reduction, to the extent feasible, of any solid or hazardous waste that
" you generate or subsequently treat, store, or dispose of. Waste minimization techniques focus on source
reduction or recycling activities “h?‘ reduce either jthc volume or the toxicity of yonr'wasxe_, :

""" Source reduction means the reduction of elimination of hazardous waste at the source; before it s .

generated. Recycling, on the other hand, means the use, reuse, or reclamation of a hazardous waste as an .

effective substitute for 2 commercial product or as an ingredient or feedstock in a process. Recycling by "

" use or reuse involves feturning a waste material either-to the originating process or another process as a..

- -« recycling, treatment, and land-d_ispo§al. I

substitute for an input material. Reclimation is the recovery of a valuable ‘material, or removal of
" impurities, from a waste. Because it is significantly more efficient and less expensive to prevent the
generation of hazardous waste in the first ‘place, you should.consider source reduction to be the ‘most
preferable waste management option.. Source reduction is followed, in order of decreasing preference, by - -

Lo

" . 112 ‘What Does EPA Mean by. _i’plluti_oq Prcventuon" o

' Recently, EPA launched a major new effort 10 reduce the threats posed by environmental poliution.
‘The Agency proposed & policy statement that established poliution prevention as an official Agency policy:
~ “EPA believés that developing and iniﬁlchéhﬁhg anew mmﬁ-niedia ‘prcvq:n'tidn;st'ra'te'gy, SR
“focused primarily on source reduction and secondarily on environmentally sound recycling,
. offers enormous promise for improvements in human health protection and environmental -
~ quality and significant economic benefits. (Federal Register, January 26, 1989, Page 3845).°
. ‘This new approach'is profoundly simple and yet radically different from the Agency's past effos to |
* _protect health and ‘the environment. This approach recognizes that many of the benefits of controlling -
_ pollution have already been achieved. Further environmental gains must come from preventing the release
" of pollutants. . . e S v | EENRE

Thc-Agenq i;feated. the ‘Polvlut"ion- i’rcycmion bfﬁce, which ‘will be the Agency's focal pbim for an

 integrated, cross-media approach o pollution prevention, both inside and outside the Agency. EPA will C




be actively promoting an envirbnmental ethic sir&ssing ‘the prevention of polluiion before it becomes a
problem. ‘ . S L ,

12  WHY SHOULD YOU UNDERTAKE POLLUTION PREVENTION? = -

Your firm should investigate and implement PP alternatives to your current practice for several:

. Teasons. Pollution prevention can help you achieve the following: -
. a Imp;ovc; your firm’s "bottom ﬁh;;' - :
(2) Make cbmpliance with environmental régulations casier; and |
. (3) * Demonstrate a proactive commitment to genuinely pmsuiﬁg a PP program.

. EPA has developed a system of federal regulations to 'protect human health and the esivironment
from dangerous wastes and materials. Although EPA has tried to avoid imposing unnecessary costs upon

private industry as a result of these regulations, EPA understands that private industry may still face

significant compliance costs. . Pollution prevention can improve your firm's bortom line as a result of:
. Reduced process costs; . | | “ -
° Reduced reguiatpry costs; - .
e ' Reduced Liability costs; and |

. Less tangible benefits resulting from imphv;d"mstoher satisfaction and *~
enhanced corporate image.- ‘ . o

If you are like most owners or operators of businesses regulated by the U.S. EPA and/or a state
environmental agency, you have complied with the new regulations by adding equipment to deal with wastes
afier they are generated. For example, you may have added wastewater and process-water treatment
equipment or air pollution control equipment like stack scrubbers or electrostatic precipitators and filters.
Also, you thay have contracted with vendors who havé permits to dispose of your hazardous wastes.
However, many manufacturers have found that the most cost-effective approach to complying with
environmental regulations’is to minimize or avoid generating or releasing hazardous materials or wastes in

the first place; ie., to prevent the pollution before it occurs. Many firms have found that by “coupling®

pollution prevention with other corporate goals (e-g, efficiency, R&D, health and safety) not only have
costs been cut, products been improved, or ‘processes been enhanced, but also compliance with 7

has become easier! For example, a search for a less expensive, more effective cleaning solvent may lead to
use of an aqueous cleaner that also generates less hazardous waste. Attempting 10 reduce the down-time
due 10 cleaning and rinsing of equipment associated with batch-processing may result in rearranging the
process sequence so that the wastes from the previous batch are compatible with the inputs for the next
batch, which may also Teduce the amount of wastewater genérated. - : :

Furthermore, you must certify on your hazardous waste manifests that you have a program in place
10 reduce the volume and toxicity of the waste you generate and you must describe this program in your
biennial reports. Any waste minimization or poliution prevention efforts you take now will not only resilt
in immediate economic benefits to your firm, but will also serve to demonstrate a proactive commitment
10 genuinely pursuing a pollution prevention program. ‘ _ - -

-




1.3 WHAT APPROACH lS USED IN TEIS MANUAL" L

. Your decxsxon to select a PP altemauve to current pramce, however, is. oﬁen an econquc one. To F
- make a particular selection you may need o know how much a PP alternative will cost relative to your

- current. practice. mpwposeofﬂmmmaluww)wmakeﬂmwnmmmdwbmafﬂuw
comandbmﬁsofpmmunzpomm L

oo Exhibn 1-1 iltustrates the general approach taken by this mnnal. As you cnn see, the eeanomic
" evaluation of & PP alterriative can be performed at fonr lcvcls or ners. At uch tier, thc eeonoxmc_.;

- _evaluauon isa two-stcp procss

PP gro;cct Tlns manual describes four tiers or levels of costs associated with ,
hazardous wastes and ‘materials management: ‘usual eosts, hidden tegnlatory .
- COSLS,- habihty costs, and lss nngible costs. L

-Step 20 - imate i ' 3 '

- “the basis of Step 1 costs: This manual describes the financial calculations for
estimating net present value, mtemal rate of remrn, and- annuahzed cost savmgs
ofa PP p:o;ecl. :

In Exhlbn 1- 1 the four pcnpheral boxes represent the four tiers of the eost aalculauons (x.e., Step 1) ‘The
_ -central box represems the financial calculations (ie., Step 2). Note t.hat the same ﬁnancxal calculauons are.
: pcrformed in each uer of the econonnc evaluation. ' o

The manual dacnbcs prowdur& or protocols for perfonmng the cost and ﬁnancxal calculauons ‘
After performmg the cost protocol associated with a tier, you should use the financial protocol to evaluate ,
- the economic merits of the PP alternative.” Each tier is evaluated using the same basic techniques. Only.

you can determine the appropriate level of analysxs 0 employ; not cveryone wxll need or choosc 10 emplay s S

all four tiers of the. analys:s : , S . 7 , FE R
13, 1 Four-'rler Cost Protoeol 7

The manual dscnbes four *tiers” ‘or levels of eosts assoaaled wnh hamrdous matenals and waste

-_,fmanagcment You 'may go through as many tiers as necessary to demonstrate the economic viability of - '
', your PP project. The four cost tiers'are “suthinarized next.. Note that “Tiers 2 and 3 are judgmental'in- "~ o

" .nature.. You are encouraged to be conservative in your cost ‘estimates thus reflecting your emphasis on PP:" S
as a goal and not profil maximization. If you get to Tiers 2'and 3, your estimates of liability costs and lssA L

;',tangxble bcncﬁts wm reﬂect subjecuvc corporatc pohq and not prease, saenuﬁc calcmauons. : .' ,

“Fier addresses the “usual capital and O&M costs asouawd with siew technoiogy and openating

. practices - labor costs, equipment costs, raw materials ‘costs, eic. - In this manual, EPA- has assumed that
you have conducted or. will conduct an evaluation of ‘usual costs by using other EPA guidance, internal.
. rporate cxpenencc, or outsndc consultams To use uns mnual, you will neen to provxdc the Tier 0 cost
L 5umatc . . , o S
} Tier - 1 mcludes 'lndden costs assocmed “with polluuon pracuos pe'rmmiﬁg coszs", o
monitoring/iesting costs, training costs, mspecuon costs, and other regulatory costs. ln some cases, these’
© costs can be significant and poliution prevention can lower them. These costs are *hidden® because often
. they are not.allocated 10 the corporate, unit(s) actually rﬁponsxble ior incurring them.. Instead, hidden .~
costs often are charged 1o indirect or overhead accounts. Frequemly, the mdmdual(s) most able to control

hidden' costs.are either .uninforméd about them or lack the incentive to reduce them. Tier 1 costs should .

" be relatively easy 10’ obtam or sumale, bemuse they generally relate to0 the tegulatory status of yonx o

1
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" EXHIBIT 1-1

. APPROACH AND ORGANIZATION OF MANUAL: B
FOUR-TIER COST PROTOCOL AND FINANCIAL PROTOCOL

“Tier 3 Cost Protocol

sus! Costs

] Pmcass.Eqaibmem
" ® Procass Materials
* Direct Labor
. vEtc. Chapter 2

Less Tangible Costs

e Consumear Responses
¢ Employee Relations
® Corporate Image -

* Et. Chagter s

Key Financlal Measures

¢ Net Present Value
- & intemna! Rate of Retum
® Annualized Cost

Savings
: chapter ¢

2 ; d
L e A S SERRINRREGLEW

© Lisbliity Costs

- o Penalties and Fines

s Future Ljablliﬁas '

Chagter 4

Hidden Costs

* Monitoring
* Paperwork .
* Permit Requirement -

Oth.'

Chanterd

L)




, " current operations. Using your cufrent accounting records abd the procedure in this manual, you should
= o * be able to estimate Tierlcosts-‘iai‘rly_ic—cﬁiitelyi R o R .

- “Tier 2 copsiders potential liability costs. As you #re probably aware, environmental liability claims . ,
_ are becoming more common,-and more expensive. By avoiding pollution, you may be able to avoid Lability
/costs; ‘This manual presents a protocol ‘to estimate two types of liability costs: penalties and fines
-associated with non-compliance, and other ligbilities reférred to s future Hiabilities. - - - oL

t

LT e Tier 3 includes: "less tangible” benefits that your company may achieve:as a ‘result of reducing or
E . eliminating pollution. ' Less tangible benefits include increased revenues or decreased expenses due to
. improved consumer acceptance, employee relations, and corporate image. Although it is difficult to predict
. the extent of these benefits with certainty, it is reasonable to assume that these benefits may be significant. -
: ... For example, several States are currently offering “excellence” awards 1o businesses for outstanding PP
e efforts (e.g.,-CA, MN, NC, TN). Winning such an sward may result in favorable publicity (ic., free
o : " advertising), which“fnay promote tonsumer. acceptance’ and interest in a firm's products or services.
- * . Likewise, by drawing attentiop to efforts to reduce the amount of hazardous materials or hazardous wastes -
" handled at a facility, thereby making the facility a safer workplace and a safer neighbor, employee -
productivity and product acceptance by consumers may be enhanced. This manual discusses some of the . -
benefits that may be realized by reducing or eliminating poliution. Only you, however, can estimate the-
value of these benefits. - . : : Lo ; o

132 Cqmlﬁon Financial Protocol .
"“The results from each tier are evaluated using the financial protocol.” The finanéial protocol assumes
" that a PP project is economically viable if its implementation will result in overall net savings for the plant . "
~ or company. The financial protocol will guide you through the calculation of three key financial indicators -
"~ of the economic feasibility of your PP alternative: O P R
S ¢ Annuvalized Savings - 'u:xg equal amounts of dollar savings (or 1osses) expected ¢
every year over the lifetime of the project-(e.g., $2,000 per year over'20 years), .. - s

o . Internal Rate of Return (IRR) - the expected long-term return on investment
" in the PP project (e.g., 12 percent);and =~ . U L |

.2 e ' - Net Present Value (NPV) ~ the present value. of cash inflows minus the present -~ -~
© . -7 7. value of cash outflows (¢.£.:$5000).. - LT e Tt
- Each-of these financial measures recogrizes that one dollar earned of spent today is worth'more than one. .
* dollar earned or spent tomorrow; even in the absence of inflation. - Financial experts acknowledge this tim¢ -~ -
value of money by discounting future cash flows in order 10 compare thém 10 present cash flows. “The * .0
oo financial measures_presented above aré commonly used by firms; they are all based on discounting of future -
s cash flows. Using discounted cash flows, you will be able 10 compare costs or cost savings expected 0 be - -
'+ incurred at different times in the future. O

.. 14 WHAT WILL YOU GET OUT OF THIS MANUAL? L
, . Using this manual, you will be able to summarize the expected -savings from choosing a PP _
‘alternative to your current practice. To illustrate this, Appendix D' of this manual presents the economic.
benefits 10 a hypothetical firm of switching from current practice to a PP alternative. The hypothetical firm - "
“is an electroplater of gold jewelry. - Currently, the firm uses 1,1,1-tricholorocthane (TCA) in-a pre-cleaning
__step which generates spent solvents. The firm ships the spent solvents off-site ‘for recycling. . After T
- - distillation for the spent solvents, the oﬁ_‘-s'itp, recycler i;i_cingram the still bottoms and disposes of the ash = -




RS © -2

in a landfill. Under the PP project, the hypothetical fimn would replace the TCA precleaner with a
mechanized aqueous based cleaner. The firm would not generate any spent solvents under the PP project.

“ Exhibit 1-2 summarizes the cost savings or benefits to the hypothetical firm at each of the four ‘tiers”
or levels of analysis. For the hypothetical firm, the cost savings from raw ‘materials are not large enough

to compensate far increased costs such as the capital expenditure for purchase and installation of the

mechanized aqueous-based clearier.” At the Tier 0 level, the PP project costs an additional $3,500 a year

compared 1o the current practice and has an Internal Rate of Return (IRR) of 12 percent, which & less .

than the 15 percent minimum rate of feturn acceptable to the hypothetical firm. Therefore, the PP project

is not justified using usual costs only. S . ‘ _ T

The PP project continues to be not cost-justified when considering hidden regulatory costs (Tier 1)
in addition to usua] costs. Despite the additional cost savings associsted with reduced regulatory
requirements (e.g., less inspections), the PP project continues to cost $1,500 more than the current practice
each year with an IRR of 13.7 percent (still less than-the 15 percent minimum acceptable rate of seturn).

The PP project becomes cost-justified whcn\liability costs (Tier 2) are added to usual - costs and
hidden regulatory costs. Compared to the current practice, the PP project is estimated to save $45,600 a
year in the form of reduced future liabilities associated with the management (especially solvent storage in
tanks and ash disposal in landfill) of bazardous waste and materials. The PP project has an estimated IRR
of 33 percent, which.far exceeds.ghe 15 percent minimum acceptable rate of return. ‘

hd ’ ’ . ; . ) ‘ . . N - : ) ¢
V The PP project looks even better when less tangible benefits (Tier 3), such as increased sales
resuliing from improved corporate image, are also taken into account. At the Tier 3 level, the PP project
is estimated 10 save $48,000 a year compared to' the current practice. Because the IRR estimate (34
percent) is greater than 15 percent, the PP project is cost-justified. ‘ : : .
15 HOW IS THIS MANUAL ORGANIZED? . o |
The remainder of this manual is arranged in five chapters and five appendices, - Each chapter. first
. Summarizes the steps to be covered in the chapter and the approach taken, and then provides more detailed
information on how to perform the steps. S LT L
Chapter 2 discusses the Tier 0 cost protocol for ysnal'eos.ts.
_ . Chapter 3 discusses the “Tier 1 cost protocol for hidden régulatoxy costs.
Chapter 4 discusses the Tier 2 cost protocol for liability costs.
Chapter § discusses the Tier 3 cost protocol for. less ﬁngiblé COsts. "
Chapter 6 describes the steps needed to perform the finagu’al calculations for each tier. -

'

LA

_? Note that the purchase and installation of PP equipment will cost an additional $24,800 a year over
the entire lifetime of the equipment.* As demonstrated in Appendix D, this annualized cost corresponds o
a capital investment of $155,000 in equipment with & 20-year lifetime, and assumes a 4 percent annual
inflation rate. - : . : : e
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L BENEFITS TO: THE HYPO'I:EEHCALFIRM OF SWITCBING
FROM CURRENT PRACTICE TO PP ALTERNATIVE v
- .‘ . -.
. Level of Analysis/ . .. o S NetSavmgsorBeneﬁxs
.‘ProjcctJusuﬁmuon IR T Costltem LT (insperym)g
' Tier 0 Usual Capital Coszsanda&MCo.m » ' —
PP alternative not cost- . l-:qmpment and installauon o S 824,800
jnsuﬁecl Fails to meet - Raw Materials L s $57,900
. ‘the firm's 15% minimum N b.Encrgy oo R S #314,500
*. rate of return on investment. . Disposal R . . -$2,900
R S R Maintenance - .. . o . 811,600
»'Revemm ST T -$3,200
'nerOTaxs R o ’ ) ‘ .54,560 7
) After-Tax Savings Thmngh Tier 0 . . -53,500 -
, _ ' IRR Through Tier 0 . A S - 12%
Tier 1: Hidden Regulatory Costs = : -
. R . X . . . ‘ N ‘ . »/ K i.‘
- PP aliermative not cost- *- . Reporting -~ R St -8930
justified. Fails to meet . ', ‘lospections oo Te o 81,800
' the firr 15% minimum S Oxher ' S e 8870 ;
rate. of rewrn’ on mvcsuncnt o S s ;
‘I‘ier 1 Taxes ' A
.. After-Tax.Savings. Through ’l‘ier
, ' R IRR Through Tner L \
“Tier 2: Lfabilitiés,‘ B fz
- PP alternative is cost-~ - - | “heatmcnt or Slorage in Tank
» - . ‘justified. Has an IRR of 33%, B ’I‘tansponanon
- which is greatér than 15% - . - - stposal in l.andﬁll
minimum rate of rewmon - o
.. mv&stmem L SR r‘nerZTIxes : +
. TN Afer-Tax Savings. Through 'l’icr
. e ~~lRR'I‘hrough'ner2 N '
.n'zr'si Less Téngible Beneﬁts
S : PP alternative is cost- D E th lncrcase in Opemmg Rcvenues : S S 4,300 ‘ o
ol . justified. Meets the fim's ' - " et Tl
' ©_ . . - hurdle for investments . e .'ners'l‘axas o BRI -31,900 SR
K (4% > 15%) - ~ After-Tax Savings ‘l'hrough Tier3 s L 8480000 e
_ . S e mn'rhrough'ners S UM%

.8 © Al savxngs are before-tax e:xccpt when in: bold. A discoum ra!e of 15 pcrcem is assumed Negauve . :
’ . estimates represent a cost increase or net loss. Positive estimates reprsent a cost decreasc or net S
bcneﬁt -All mxmbcrs may not add up due to roundmg : ‘ ; e i
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Appendix A contains blank worksheets 10 be used in completing each tier of the.analysis.
Appendix B provides information on the regulations that are discussed iuidqr Tier 1.
Appendix C provides additional iriformation on the future liability costs discussed under Tier
Appendix D fllustrates the manual’;’zlppioach with a hypothetical firm <cxample. ,
Appendix E introduces the treatment standards promulgated under the land disposal

restrictions and provides reference for additional guidance on the subject.

LY



| R . USUALCOSTS =~ =~ = -
) This chaptér iscusses the Steps needed 10 pertorm the Tier 0 anaiyss of usual costs. As discissed

.. '~ .in Chapter 1, the Tier 0 analysis includes analyzing facility operations, developing options, and estimating- .
o .« .. the-direct expenses of the options. For purposes of this manual, it is assumed that you have conducged or -
‘ ce T ' . will conduct the Tier 0 analysis by 'following ‘other EPA guidance, by using your internal corporate” -
T experience, or by using outside consuliants. This chapter lists the types of costs that EPA anticipates will
result from the Tier O analysis of pollution prevention (PP) alternatives, but does not describe the process -
' of obtaining the cost estimates. oo S e . ,

sTEPS. . . . APPROACH .
' ‘ o L. menﬁfy one or /xjporb PP ‘ahemativcs;‘v ie., 1. .Condxict a PP audit, or.;‘:onsu‘lt "th:eA EPA
' alternatives to the current practice expected to * Manual for Waste Minimization Opportunity

. result in less hazardous waste generated or less -~ Assessments for further guidance. . - . - '
. bazardous materials disposed Of released. - : S * .

2. Estimate tlie,"bns;ﬁal'ﬂcbsts (da'pizal='équipment, 2. .Consult the EPA Manual for. Wi;ste's
direct operating and maintenance, and other . . Minimization - Opportunity ~Assessments, '
. direct  costs) - associated ‘with ~current. and .. engineering handbooks, mdc.,associatio_ns, or .
° alernative practices. e .. outside consultams.” - .~ .
'3. Report estimates on the Tier 0 cost wqusnw. 3. Use ‘the blank Tier O cost worksheet = -
" . for the current practice and for each PP . . (Worksheet 0) provided at the end of this ‘
alternative scparately. ' ‘ ‘ chapter and in Appendix A'of this manual.
- - o Y ' C . l . ‘;~. FE 0 . : '
- J / ' s " ~.'\“
’; ~
B "1 1t is important to emphasize that you must estimate ‘apital and operating costs for both the current . .

. "’* and alternative practices.. Frequently the capital costs associated with the current practice will not be zero.
- ~ This is because existing equipment either may still have.depreciation charges against it or may be made
-~ . obsolete by new regulations on pollution control within a few years. b R
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INTRODUCTION

The first step in reducing the costs associated ‘with pollution and waste management is.to conduct
a facility assessment to determine where waste is generated and which processes lead to the regulated
discharge of pollutants. Frequently, waste-generating’ processes will be found 10 date from a time whea
waste disposal and pollution control was less costly, so that changes in the process, which may be simpie
*housekeeping” changes or those requiring more significant time and planning, can result in immedistely -
identifiable cost reductions through decreased energy, materials, labor, and disposal costs. Assessment of
these costs is considered to be "Tier 0," because the review of these "usual® costs fs assumed to be.a
necessary part of doing business. ' ‘ . . . : o

As discussed in Chapter 1, however, waste reduction néed not begin as a separate, full-blown programi
Dor even as an attempt 1o minimize pollution. Instead, the initial steps can come about through simple
awareness that waste.and pollution are costly, and that minimizing waste and pollution can save money.
. Pollution prevention also can result from attempts to optimize certain plant processes, e.g., installation of
a floating roof tank to control evaporative loss of volatile liquids during storage. Although PP sudits would
provide the most comprehensive information through a detailed, full-facility review, simply reviewing plant
operations as part of periodic inspections can also provide valuable information on waste stream generation.
Similarly, it is not necessary to redesign an entire plant, but if process modifications are being examined, -
then the potential impact of the modifications on waste generation and pollutant discharge should be
considered. . g ‘ . T :

This manual does not provide detailed guidance on how to perform the Tier 0 facility analysis and
‘cost development. Instead, it provides a.brief review of the steps that are often entailed and describes the
* cost clements that are generally estimated as a result of the review. EPA has prepared a separate manual,
the Waste Minimizatiori Opportunity Assessment Manual, that covers the subject in detail. Engineering
handbooks and manuals may also provide information on estimating equipment needs and costs. - Also, many
trade associations can provide guidance, and several commercial firms offer professional auditing and facility
Teview services. C S -

- STEP 1: IDENTIFY PP ALTERNATIVES
Conceptln.dPurpose_ - | - S

) Before you can reduce the costs a;sociited with pollution, you must know what processes contribute
to_pollution and waste generation and the nature and extent of pollution and waste generation. After

identifying polluting processes or procedures, you can identify ideas for reducing or eliminating the v
poliution. Finally, the costs of the alternative processes or procedures can by. estimated. . v

‘Actiops ' o L }

w Develop a Procedure for Reviewing Poltution G’alaaaon ) N ‘

The first step is to écvclop a‘prowdnré for reviewing poﬂuﬁqn'gehémtion. Frequently, any changes
to processes or procedures will require prior approval by management; most successful pollution reduction
and waste minimization programs have strong encouragement from the upper management before they begin.

In general, a team should be developed with experience in the facility operations and knowledge of potential
alternatives. Plant managers and engineers, foremen, and operators can all provide valuable imsight into

. . . ‘ . v . . ‘ - L ‘ . o ! s .
2 U.S. EPA, Hazardous Waste Enginecring Research Laboratory, *Waste Minimization Opportunity
Assessment Manual (EPA/625/7-88/003)," Prepared by Jacobs Engineering Group, July 1988.

’

.- . ) -
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4 . . : : . -t .

the nature of the practices. Trade associations, state officials, outside eonsultams,mdvcndorsan often

provide suggestions based on prior experience in reducing pollution.

L
eyt c . .
L. . . b

() ColeaDaa - - o . Ay
 The sécpnd step in the pmms is to collect data on the facility operations 10 identify the waste '
generating steps. "Material balances” sl owing the amount of raw materials going into and the.amount of -

finished product and waste coming out of a process will ‘often help to pinpoint the, largest contributors:
* Records from waste disposal operations’ (air and water treatment plants and solid and hazardous waste

disposal costs) will suggest the largest volumes of waste. ‘In many cases, you can find examples of

unnecessary pollution or waste generation by simply walking through the plant to find leaking valves, open . - -

_ drains, evidence of excessive dragoff from chemical baths and cleaning operations, and uncovered containers.
* A useful squrce of data for thmpmpose may be your SARA §313 data mbmsions. : c

.. (3) Develop PP Alsernatives.

. The next stép is to develop PP, alternatives.” For example, your records may show exténsive use of
_ organic solvents that are.not matched by equivalent records of disposal or recycling.  Alternatives to reduce
the fugitive losses of solvent include enclosing the process or switching t0 a different cleaning mechanism”
" (e.g., 8queous solvents or mechanical sbrasion). A review of water flows may show that most water is used
only once, but that all water is mixed before discharge. In many cases, non-contact cooling water (water
routed through jackets to cool equipment) ‘can be used for washing purposes. Many plants have found that
highly toxic waters (e.g., rinse waters from cyanide baths) are drained to the floor, where they can mix with
Jess hazardous water used for cleaning purposes. Some facilities have found that "counter-current® rinsing,
.. where the effluent rinse water from one sicp is used as the source 10.a preceding step, conserves water -’
" usage and decreases chemical usage and operating costs: IR o
(4) Determine the Feasibility of the Alternatives A )
‘Itie final step in the audit process is to determine if the alternatives are feasible - will they work
at your plant. In some tases, the alternatives merely require good housckeeping ‘practices’ or minor

_ alterations (e.g., using a drain board 10 drain solutions back into baths, rather than letting the fluid drip . -

to the ground or contaminaté the mext step in the process).. 'In other cases, 'additional research will be -
~ necessary to determine whether the change will have an adverse effect on quality. (¢.g., recycling wastes back
-intoa process). . S e Gl e T e

' 'STEP 2: ESTIMATE THE USUAL COSTS OF CURRENT AND ALTERNATIVE PRACTICES'
" Concept and A Gt T el

' Once sltéimative practices have. been identified, you can estimate the *usual® costs associated with -
~ them. As discussed in Chapter 1, *usual® costs include those that are directly associated with the polluting -
‘'or alternative practice, and typically include equipment costs, material and energy costs, and direct labor

_ costs. As shown in" Worksheet O, costs can be put into two major categories:’ ‘capital expenses that must

.. be depreciated for tax purposes, and other expenses that.can be deducted from taxes in a single year. Some
. of the other expenses shown in Worksheet O (e.g., stari-up costs) are commonly calculated as “capjtal® costs
" because they are one-time costs that are needed before the process can be used. Because they are treated

" as’ expense for tax purposes, however, Worksheet 0 includes. them under “expenses.” Worksheet 0 also

o provides room for recording any changes in revenues expected as a result.of using an ‘alternative practice,

- and provides room to record the estimated annualized cash flows to be developed following the financial | .- .

protocol discussed in Chapter 6. . ..

v ’ -
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Actions . ‘
(1) Estimate Capital Cost Items

Worksheet 0 shows the 6 elcments of depwuable apiul costs commonly asodated vmh proc& dnnges. ‘

Equipment. This eost item represents the investment in new equipment needed m implment the PP
*  alternative. - The cost element should include the price (f.0.b. factory), taxes, freight, and insurance needed
- for delivery, and the-cost for the initial $pare parts inventory. You should include any addmonal equipment
needed to suppori the PP alternative, such as additional storage and mwml lnndhng eqnipment or .
additional laboratory and analyneal equipment.. :

. Malc rials, Materials costs include piping, electrical equxpment. new instmmmmion, and dmngs in the -
structure. ‘These costs are those incurred in purchasing the materials needed to connect the new process
equipmem (or, to revise the use of existing equipment) to implemcnt a waste minimization alternative.

Utility_Connections. This item includes costs. for connecung the new eqmpmem (or for making new
connections to existing equipment) as part of implementing the waste minimization option., 'l'ypxcal utilities
include electricity, steam, cooling water, process water, refrigeration, fuel.(gas or oil), plant air (c.g.. for
process control), and inert gas ‘

Site Préparation. 'nns ncm mclud&s the costs for any newssary site preparanon - demolmon, site clcanng, '
paving. : . o '

Installation. This item includes the costs incurred during the mstallauon of the process equxpment or
process change. Be sure to include charg& by the vendor as wcll as by -honse staff R
"Engineering and Procurcmen This ncm mcluds the costs mcurred to design the procch equxpmem or
process changé and to purchase any mew equipment. Charges for consultants used in designing apd .
procuring equipment would be mcluded here. . : C : :

kg

I (2) Estimate Expenses

Workshcct 0 shows the 14 operaung cost elements commonly assocxated with procss and procedural
changes. The costs in this category include both one-time costs and on-going costs that are deductible for
income-tax purposes. For copsistency with the approach used in the Tier 1, 2, and 3 analyses, the costs are
’ pr&cmed as 1o1al current costs and total costs after the change; the evaluation of economic feasibility
presented in Chapter 6 will show how to perform the cdmpamtxve analysxs v

* Stari.up Costs. - Sum-up costs include labor and mtenal costs inmrred during’ the starl-up of the
equipment. ' .

-

Ecrmnung Costs. These costs include both fe& and the costs mcurred by in-honsc staﬁ‘ in documenung ‘
the process change to me¢t permit requu’emcms . :

Salvage Value. Estimate the net amount (m today's donars) um the used eqmpment will be worth at the‘
end of its useful lifetime. JInclude the value of working capzml and cataIysts and chemu:als that will remain
ar the compIenon of the equxpmems sze. , .

_Tréining Costs Training costs include the costs for on-site and off-sne uammg ‘related 10 the use of the“
new equipment or for making sure the procss changc aclucvcs its goal

lmnal Chemicals. The mual chargcs for chemicals and cnta)ysts can be considered a capual item

- . . . . . .
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‘Working Cap x’tal “This cetegory includes all elements of worhng mpital (reqmred inventorres of raw
. materials, in-process inventories, matenals and supphcs) uot already mcluded as ehargcs for chenucals and
atalysts or for sparc parts : :

QEESLLC.&S—‘- “The drsposal cost includes all of the du'ect costs associated wrth waste dtsposal, mcludmgf
. solid waste disposal, hazardous waste disposal, and off-site reqdmg, Exhibn 21 pments typrcal treatment
, andd:sposalcosts(m1985)bytypeofwasteandtedmoloy v . .

‘Raw M_atenals Costs. You should ‘inchide both the raw materials dn'ectly aﬁeeted (e.g., cbunimls for which -
" more effective or less toxic ‘'substitutes. are being found) and other raw materials affécted by the change in

~ the process (e.g, if a change in cleamng agent changes the rqecuon rate of metal parts. then there may be
a change in the total matenals costs for W rnetal) ‘

le_gues Cost. - Utilmes costs include electncxty, a.ny proc& :team, water, comprcsed air and heatmg oil

or natural gas. Itis imporiant to consider whether a process change causes downstream effects as well as
. direct process effects . ‘For example, if a process is modified to recycle aqueous streams, then there may be
utilities costs for the process (different costs to adjust- the temperature of the stream 1o match the proccss
requxrements) and different ©osts assocrated with the downstream water trcatment proccss R

 Catalysts and_ Chemicals.  In tlns category, you should include any ehemrcals or catalysts neccssary 10 the i

" process that are not raw materials. For example, cyanide makeup for metal plating, pH adjusters for water
_ treatment, and catalysts used to speed chemical reactions all are neccssary to the' prowss. but do not become .

_ an‘integral part of the final product o - C

Omratmg and Materials (O&M) Labor Costs Thrs cost elemeuts rncludcs the labor needed 10 run the '
att’ected proccsses -

~ Operating and Matenals Supplres Costs ’I'tus cost element mcludcs supphcs peeded on'a regular basrs, such;’ G

as glassware, buckets, cleamng agents, umforms, air. and dust ﬁlters, protecuve equrpment.

' [nsurance and Lrabrhg Costs. ln some cascs, your msurer wm review your insurance and make ad]ustments i ',
based on changes in the risk associated with you plant. For example, if you replace a process with a lugh
lnstory of aecrdems or health problems, your rates should go down. - .

~

. Other Operating Costs 'nus cost element mcludcs ‘other operaung costs that have not been speqﬁqmy,,f TR
. mcluded above : o - ' ‘ A .

(3) Emmate Operarmg Revenue:

ln some mscs, adopung 8 , PP alternauve m’ll lead t0 changcs in the revenue from operauons '
Worlcsheet 0 provrdes room for two categoncs revenua from pnmary products, and revenues trom o
marketable by»products - L : v : -
- Primary Products. If the prowss or prowdural change will change the. producnon nte.of the proms, then ! §
the revenues before and after the change should be alculated. . o ) y L

- Marketable &-Products One outcome of many PP projects is an increase in the amount of marketable' ,
. by-products.: For example, precious metal platers in Massachusetts have found that concentrating the plating:
baths and sludge has allowed them to sell the sludge to recyclmg ﬁacihucs for the precxous ‘metal contem.




EXHIBIT 2-1

“TYPICAL mm AND DISPOSAL COSI'S‘ By

" Price by

- ‘(20 tons per load)

N

WasteMamgement} . T Prlceg/ . ) . .
Technolog' : Type/Form of Waste - assssrac-non) " (1987 $ Per Gallon) -
Landsill o 55-gallon drum 50-i37drum 64-186/drum
e Bulk. 65-140/0n 97-166/ton
.Land Treaument/ o Al 033-0.83 83
Solar Evaporation ‘ N N
Incineration o Clean liquids, high _ 0.10-1.93 '135.295
“ * BTU value . o
e Ciean liquid, low 1334.17 133-338
- BTU value :
¢ Siudges and solids 2.75-4.15 5.40-856
¢ Highly toxic liquids 2.10-8.30 2.36-5.02
e PCB Jiquids . . 250-3.50 236-4.34
* PCB solids 450-1250 384817 ,
Chemical Treatment e Acids/alkalies 0.12-2.00 NA
. e Cyanides 0.50-0.90 NA .
o Highly toxic wastes - 0.80-6.00 N/A.- .
e Heavy metals 0.20-1.00 "N/A
Resource Recovery e Organics (0.25)-3.00 NA :
: . Mixed Halogenated 220-420 - N/A AT
+. Ol 000042 »020-1 13 t
Decp Well Injéction o Oily wastewaters 0.08-0.50 . 0.09-0.50 ,
. - o Toxic rinsewaters 0.50-1.20 o 0.15-0.63 S
“Transportation - ’ 018022honmile . -  023kon-mile .
o 2.70-4.5Iloaded mile ° " 335-351/oaded mile

. (ZOtonsperload)

NA = Type of waste not mcluded in 1987 survcy

¢ U.S. EPA, "1985 Survey of ‘Selected Firms in the Oommercm! Hazardous Waste Managemem
Industry,” Final Repon, November 6, 1986. : .

¥ U.S. EPA, "1986-1987 Survey of Selected Firms in the Commercial Hazardous Waste Managemem
.Industry,” Final Report, March 31, 1988. .
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.

The final step is 1o coinplete the Tier 0 cost worksheet, ié., Worksheet 0. The worksheet has three

" major blocks. The lefi-hand block has summary descriptions of each cost item. These descriptions, which
correspond 10 the cost elements used in EPA's Waste Minimization Opportunity Assessment Manual, have

been definéd in Step 2. The middie block provides room to enter values for the elements of. the cash

" flow. _ The right-hand block will be. discussed in Chapter 6.. The following discussion pertains 10 the
;elem‘ent_sin't:hemiddleblock. PP P )

*. Concept and P?rpse ‘ e
" Worksheet 0 provides 8 way 10 summarize the costs obtained in Step 2 using a stindard format that .
allows comparison between the current .and alicrnative practices. In filling out a cost worksheet

_ (Worksheets 0 through III as introduced in this and subsequent chapters), costs or cash outflows shoald be

entered as pegative values, and revenues or cash inflows should be eatered as positive values. . -

. 'For each tier, you"may‘perform ‘the cost calculations either (l) once; i.e., for ybﬁt PP a!xemgﬁvé

" gelative to current practice or (2) twice, i.e., once for your curgent practice and once for your PP alternative. ..

In the first case, you will check the *incremental” box in Worksheet ‘0 and complete it only once. If, for

example, you estimate that costs will decrease by a certain amount as a resultof the PP alternative, you will
enter the decrease in costs on the worksheet as a positive cash fiow. In the second case, you will complete -
Worksheet O once for the current practice and once for the PP ‘alternative and. check the- current and

 alternative practice boxes accordingly. .However, you need only estimate and enter those cash flows that are :

affected by the PP aliernative. For example; if you do not believe that revenues will change as a result of

- your PP alternative, then you need not enter the amount of revenues at all.

CAdtioss .

‘a1 ). hRecord_ the Cash Flow @aun{ ‘ | o
~ For eafch.a;h ﬂoQ,it‘em,' répon vyour“c.ash» ﬂOW éﬁm“-in éurr,en?‘ d°“‘“”°b‘a?°°° meepz-
B (Z)Esnmareand R‘eco%d“‘theléélaj[ado,‘, Rate c - .’ CreE R e :

.. 'The escalation rate, or infiation rate is the sverage incréase in unit costs or revenues from year to S
.year, expressed as a decimal.”For example, if your ‘costs-are rising at a rate of 5 percent per year (that is, - co

°- for ‘every $20 dollars spent today, you €xpect 10 spend $21 ‘next year for the same quantity of goods ‘or -
" sérvices), then you should enter the escalation rate as 0.05. If you expect some COSts 10 g0 Up faster than -
‘others, you should ‘enter different rates. _Otherwise, you- should' enter the same rate. ~ For examplé,

treatment, storage, and disposal -(TSD) costs for solid and hazardous wastes have increased rapidly in the
. last few years, and may continue to rise sharply as a result of further restrictions on the types of wastes that
_-may be land disposed. In particular, the costs ‘of TSD services have increased by 10 percent to 150 percent-

per year berween 1983 and 1985. High increases in .rates were observed for such services as incineration.

. More recently, the costs of TSD services have continued 10 fise at a rate of 10 percent 10 20 percent per

“'f G Record the First Yedr‘iofCashHow 7

"' The second element is the year when the cash flow is expected 1o first occur.  For example, salvage
- 'value wauld be recorded as a positive cash flow starting in the first year ‘after the expected useful life.-Thus,: . ..
" if you expect to install new equipment within the next year, and you expect it 1o last 10 years, you should . . :
record a value of 10. ' In most cases, the first year of cash flow, however, will be yéar O (today): =~ - SRR

Toes o *




(4) Estimate and Record the Lz,feame

The third element is the lifetime assocuned wnh the cash ﬂow -For equipment costs (Al thmugh

AS6) you should use the expected equipment lifetime. For other costs, you should use the estimated project

lifetime. As & gencral rule, a good value to use for lifetime is the estimated lifetime of the longest-lived
equxpmem item. _ :

Chapter 6 provides the financial protncol, which will give you
instructions to (1) complete the right-hand block of the Tier 0
Cost Worksheet (i.e., annualized cash flows), and (2) calculate the
annualized cost savings, met present value, and internal rate of
return of each alternative PP practice relative to current practice.
These values will allow you to assess the economic msibihty of

. your PP alternative(s).

' Aﬁer compleung Worksheet 0, you should pmceed t0 Ompter 6..

iw
.
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CHAPTER3

'I'IER l COST PROTOCOL. :
mDDEN REGULATORY COSI‘S

~ Tnis chapter presents the: protocol for stimating the ludden regulatory oosts lsomted with yotr

: current and alternative practices. You may perform the cost calculations described in this chapter either.

* (1) once; i.e., for your alternative _practice gelative to current pmeuoe, or (2) twrce, i.e. once for yonr
. cuﬁn praetxoe and onee for your PP ;_L_______ : o

o Worksheet 1 for the Tier 1 Cost Protocol has three major blocks (see end of chapter) 'I'be leﬁ .
. block has summary descriptions of each cost item. The middie block provides room to enter values for the
e elemems of the cash ﬂow The nght block allows for the Tier 1 ﬁnancial ealcnlauons (see anpter 6)-
sTPS APPR()'ACH
For the current practice and each PP ultemétive'

o1 ‘Estabhsh what regulanons are appheable toyour 1. F‘xll out: Regulatory Status Quesuonmire :

- facility. - G (Exhibrl 3-1)
2. Esttmate hidden mpnal expendxtures cxpected 2. Analyze technology-forcmg reqmretnents o
--t0 be mcurred by your facﬂxty _ ( L ensung or anuupated regulattons -
3. ‘Esumate hidden. expenses xncurred or expccted 3 Using - mults from the Regulatory Status B

© .to beiincurred by your facility. - 'Questionnaire (Step 1), fill out- Cost Tables - 7
‘ LTS " :.3 10 3-14 apd report. your cash now.
estunates on Worksheet I ‘ :

e

4. Complete Middle Block of Worksheet 1. -~ 4 Use gundelms presented
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| STEP 1: ESTABLISH YOUR FACILITY’S REGULATORY STATUS

Concept and Purpose

. The Regulatory Status Questionnaire (Exhibit 3-1) has-been developed 10 deteimine your factlity’s

Tegulatory status for purposes of this analysis. The term *questionnaire® does not imply that the government
will ask for any information from this etercise. It will pot! This questionnaire is for your.use only.
- *Likewis¢, the regulatory descriptions provided in this manual may not be comprehensive, they are intended
" - to-be used only as guidelines. * -'. -~ - o B
The 'qustionnairé spans all of the regulatory programs covered in this 'mnual'-‘(i.e., RCRA,
CERCLA, SARA Tite I, Clean Air Act, Clean Water Act, OSHA) and presents questions to aid in
- establishing which specific requirements are applicable to your facility (for both your current practice and
PP alternative). - To answer the questions, you may need 1o Jocate further regulatory information. This
information can be obtained by: : ) . . , ' .
"o referring to Appendix B of this manual; -
e ‘contacting facility personnel familiar with the regulatory aspects of your facility’s -
operations; Or - ‘ . ;. .
e  referring to the regulations or acts pertaining to the programs for which you
need information. o I o :

-

Actions

(1) Cémplete the Regulatory Status Questionnaire -

-

Complete the questionnaire (Exhibit 3-1) by reviewing each of the‘ﬁd&ﬁohs on the right-hand 'side‘._ -

If you answer the question affirmatively for your current practice, circule the status number under current
practice. If you answer the question affirmatively for your PP alternative, circle the status number under

_ PP aliernative. For example, if your facility is a large quantity generator in the current practice (i.e., you "
produce more than 1000 kilograms of hazardous waste per month), yet in your proposed PP alternative you

will completely eliminate your hazardous wasté generation, you will circle the status number °1" in the
column under the heading *Current Operation® and will nor circle the status number *1° under the heading

" °PP Alternative.” The circled status numbers will be needed in Step 2 when estimating costs for the specific,. - :

requirements applicable to your facility. *

-

STEP 2: ESTIMATE HIDDEN CAPITAL EXPENDITURES
4 Concept. and Purpose' | ‘

EPA's approach to environmental regulations over the past years has emphasized the need 1o install
new technologies in order to protect the nation's environment. Provisions of the Respurce Conservation
and Recovery: Act, the Clean Air Att, and the Clean Water Act provide examples of technology-forcing
requirements and regulations promulgated by EPA. In addition to the technology-based federal regulatory
requirements, there are many state regulatory programs-that can also impose technology-forcing regulatory
requirements. ' - A ; o e o .

~

Your firm may incur capital expcndiiurs in the near future. to snusfy tecﬁnolbgy-fordng

requirements. For example, if you have an on-site surface impoundment, you may have to retrofit it with

a double-liner in order to meet the minimum technology requirements of the land disposal restrictions.

The costs of retrofitting will likely be significant and, therefore, you must consider them in the economic

evaluation of any PP alternative to your current practice. .

Pa 4

LS
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REGULATORY STATUS QUESTIONNAIRE
- "(for current and alternative practices) 3/ . .

© ____ status Number _ R

- Cument Practice PP Aliemative . Doesns' $fis Your Facllity:
ResonreeConservaﬂonnndReeoveryAet L - SRERETRR
1 -1 A RCRA large quantity genemor? e
2 .2 E'ARCRAsmallquandtygenmtor? ,
3 3 A primary exporter of hazardous waste? L
- 4 4 " 'Have hazardous waste storage mnk(s) on site" '
5 5 Transport hazardous waste? . - .
6. - "6 .A final status TSD facility? -
7 7 An interim status TSD faa‘hty?
Comprehensive Environmenul Response, Compensaﬂon, and Lisbility Act _lz/
8 -8 Have CERCLA Secuon 4661 chemicals (see Exhibxt B-Z-l)
: Superl‘und Amendments and Reauthorlzatlon Act, Title III B g
-9 9 .. Handle any 40 CFR §355 Appendxx Afand B enremely hanrdons
o . o ‘substances at or above theu' .Tide HI threshold" k. o
10 - | . 10 'Owesmnally release reportable qnantmes (see 40 CFR §302 md
) B . ‘Table 302.4) of CERCLA hazardous substances or any 40 CFR 5355
) ] Appendxx A and B extremely haz.ardous substanees" o
Car 11°. _ Mamxam any material ‘safety .data’ sheets - under 29 G’R .
' - §1910. 1200(g)(8) (see (22) under OSHA)" L o
1212 ~ Have 10 or more employees and tall within SIC codes 2000 1o 3999
o T "' . . and within the current calendar year handle 40 CFR §372.65 mne
. T . , chemneals above thresholds stated in 40. CFR §372.25" R
Clean Air Act ~ P T '
. 13 S 13 ', A new smlonary source (see Exhibn B-4-2 of Appendxx B)’
14 14" Emit Section 12 hmrdous air pollutams (see Exhibit 3-4-3 a -
R s Appendxx B)? - | _ , o
oy g " Within an mdustry listed in Exhibit 3-4-4 of Appendlx B? B
B 9/ g' : ‘ Have a PSD permit?
N g | aneanonmmnmempermt?
" Clean Water Act ‘ 5 ‘ o | ’
15 15 - stcharge wasxewatexs dxrectly 1 surface water" L
16

16

7 stcharge wastmters to a pubhcly owned treetment works

‘(POTW)"

%
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- g | " EXHIBIT 31 (continued) -
S o REGULATORY STATUS QUESTIONNAIRE
. e (for'cume_m and alternative practices) 8/

©____ Smtus umber_

Current Practice PP Alternative " Does/ls Your Facility:
Clean Water Act (continued) | T o o
17 S ¥/ Occasionally discharge reportable quantities of hazardous substances.
' as defined in 40 CFR §1177 | -
48 18 Hawe toxic pollutant discharges listed in Exhibit B-5-2 of Appendix

B for which chemical-specific standards have been promulgated? - .
J . g Within an industry listed in Exhibit B-5-3 of Appendix B?
Occupationsl Safety and Health Act - S
T 19 - - 19 ( Have less than 10 employees or is it within SICs 52-89 (except 52-
: o 54, 70, 75, 76, 79, 80)? - o o

. 20 20. " Have 10 or more employees and is it not within SICs 52-89 (except
o v 52.54, 70, 75, 76, 79, 80)? S
21 21 Have OSHA air contaminants as per 29 CFR §1910.1000, Table Z-
‘ : 1,2Z-2,0r 232 - . . : - DR
22 92 ..  Handle any hazardous chemicals as defined in 29 CFR
R §1910.12000)? . e
) 23 23 A hazardous waste treatment, storage, and disposal facility (regulated

under 40 CFR Parts 264 or 264), or 4 large quantity generator of
. hazardous waste, or a facility accumulation of hazardous wastes for
90 or more days(as defined in 40 CFR §262.34)? :

g "y | Handie any OSHA chemicals listed in Exhibit B-62?

‘

a/ * For further information about the rcgul‘at‘oiy‘;‘aro'grqms‘, sec Appendix Blér the aﬁpropﬁat; sections

_ -of the Code of Federal Regulations. Other Federal Programs (c.g., Taxic Substances Control Act, ‘

Safe Drinking Water Act) and state programs (e-g- New Jersey ECRA) may apply but were not
analyzed in this manual due to resource limitations. - Note that SARA Section 312 (reporting on

¢mergency preparedness) is covered by Status Number 11 and SARA Section 313 (reportingon -

environmental releases) is covered under Status Number 12. : -

o4

Most of these costs a;é covered in Tier 2, Liabiiity Costs — Chaptéf 4.

¢/  These questions apply “to additional chemical or industry-specific -requirements that can impose
significant costs, and should be considered. .Due to their specific nature, however, these costs are
not quantified in this manual. . : C . :




7 Acltionsl - L ; - .
U Idmufyredmzogy-r-mgnqumm ' -

Your usponss to the regulatoxy questionnaire should gve you a good pzcmm of existing !egnhuons
applmble 10 your firm under current and alternative practices. To find out about the technology-forcing
nature of these requirements, either-consult thé regulations themselves (see. Appendix B for a brief
- summary), read specialized literature (e.g, newsletters-and magazines), consult the State's’ techmcal

assistance program, or consult any ¢ envxmnmemal or legal experts available to your ﬁm. o

By establishing treatment standards. for ha.mrdous wa.ns ‘and minimun tedmoloy :eqnirements for
land disposal, the land disposal festrictions: provide a good enmple of -technology-forcing requirements. -
' Appendix E contains. the treatment standards established under the land disposal restrictions for solveats,
dioxins, and Cahforma list wastes. - Treatment standards also have been or will be established for those
. hmrdous wastes not mcluded in Appendix E (the so-alled remammg wasm) Y

2 Esumale !hc Co:ts ofFum Technologzc:

E.sumate thc capnal outlay necessary to satisfy thse technology-forang reqmrements and report your-
estimates on Worksheet I either for the current and alternative practices separately, or incrementally for
 the PP alternative relative to the current practice. Remember, all cash outflows (costs) must be reported
as negative numbers. - As suggested in Worksheet 1, you can categorize your hidden capital expenditures into
the following items: monitoring equipment, preparcdnss and protecuve equipment, additional wchnology, .

- and other ox «course, you can create your own items if thse cau,gons do not ﬁt your needs. o

.. e
”

sn-:ps ES'I'IMATEHIDDENBCPENSES S
Concept nnd Purpose L

This step allows you L 1) sumate the luddcn apem multmg from- eomplymg wnh the rcgulmons
apphmble to the type of operauons at your facility (e.g., having hazardous waste stomge tanks, having '
‘various SARA Tite III hazardous substances on site, eic.). _’Iherefore, you will start by. taking the
- regulatory status numbers determined in Step 1 and transferring them onto each of the Cost Tables, ('Ihbls
3110 3-14) to help you hmn thc calculations w only those COS1S duectly npphable to your facﬂny S

v

o Acuons
Eor each of the founeen m)_q ;ggglatog Mu;remems (x.e., for each of 'Ihbls 3-1 to 3-14).

. ‘ perform the fonowmg three amons -

(1) IdennfyAppmbzeReguzaxorquummu

. For 'the current pmcucc and the PP allemauve, urcle npphmble smus numbers by rc.femng to
Exhibit 3-1 as completed in Step 1. For example, if you have a hazardous waste storagc tank on site under
current practice, then you will have circled Status Number 4 under current practice in Exhibit 3-1. In this

'~ case, you will circle Status Number 4 under current pncuee every mne this status number lppeaxs in the -
ﬁrst column of Tabls 3-11t0 3-14. : S




(2) Estimate the Cost afsédz'xppwzg RegulazaryRequmnent '

Havmg identified all specific regulawry_‘teqnireqe'nts“appli&ble‘to ‘your facility (¢.g., all potification - *
requirements using Table 3-1), you will now estimate the costs of complying with those requirements as '

N € ) __ifjbndc;,notménmmemuﬁmmgmgigup'ﬁﬁqmwdagm -
L . 7% s regulatory program heading, or directly in the Code of Federal Regulations  *
-msecwhatlhel?qui;emengenmm; B D

(®)' Calculate the Annual Cost of the specific req‘uifent by one of
+  the ‘t,hree following methods: ' .

e Ifyoubave access 1o the total anngal amount your facility
: is spending under this- requirement, enter it in the Annual
Cost Column. T . .

e ' If you do not know the annual cost, use the cost equation
_provided with parameter values specific to your facility Gie,
facility-specific values of frequency £, non-labor costs m,
time t, and loaded wage w for the specific regulatory
requirement). -Enter the cost estimate in the Annual Cost -
- column. ’ ’ o

'« . If you have neither the.annual cost nor a basis on which to -
estimate your facility-specific parameter values, use or adjust
the defaults provided in Tables 3-1 to 3-14. When- either

. s equations or defaulis/estimates are not provided, you must
. ~ rely on facility-specific information and best professional
judgement to make estimates.” Place your cost estimate in
‘the Annual Cost column. : '
(3)  Sum All Costs AR ' o e
. Sum all costs in the Atinual Cost column and place the total in the space provided at the bottom
right of the cost table. Afier completing the applicable cost tables, transcribe the total annual costs from
each table onto Worksheet I in the Cash Flow Estimates column of the middle block. - ’

)
.

e STEP 4: COMPLETE MIDDLE BLOCK OF WORKSHEET1 " ,
. : 3 . - . : c ) o v '.". . LV

e Conéei»t and Purpose

Having estimated the total annual costs associated with each type of regulatory requirement (e.g,
notification, reporting), you now will report these cost estimates onto Worksheet 1 and specify the
escalation rates and lifetimes associated with these cash flows. For a brief overviéew and discussion of the
concepts of escalation rate and lifetime, please refer to Chapter 2, Step 3. : . :

PR

Actions

) RecordzheCa:hF(éwAmpunt - ' | . - o ‘..' -

For each cash flow item, report your cash flow as estimated in Step 3.
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(2) Estimase and Record the Escalation Rate
(3) Record the First Year of Cash Fiow .
" (4) Estimate and Record the Lifetime

After eompleting Worksheet I. you :honld pmeeed t0 Clnpter 6.
Chapteermvxds theﬁmnmalpmtoeol.wmd:wmgiveyon :

. Tier 1 Cost Worksheet (ie., annualized cash flow), and
(2) calculate the annualized- cost savings, pet prsent value, and

instructions- on how to’(1) complete the right-hand block of the

- internal rate of return of each PP alternative practice relative ©0 -
your current practice. These values will allow you to assess the

economic feasibility of your PP alternative(s) taking into aewunt
usual costs, in addition to- luddcn regulatoxy COstS.
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CHAPI'ER4

N mzcosrpnomcox. R

'nns chapter dscn‘bs the cost protoool for sumaung potennal habilny costs asouated with
. -hamrdous waste and materials management, Two types of liabilities are addressed: _penalties and fines
. . associated with nor-compliance, and other Tiabilities referred to as future lLiabilities. The steps and
approach’ outlined below will assist you in completing the middle block of the Tier 2 worksheet

- (Worksheet TI) attached to the end of this chapter. ° ‘ L L

- For thé Currcnt practicc‘ and each PP alteroaﬁr/c:

. Penalties and Fines

1 ldcnufy the regulatory programs and Specxﬁc‘ =
- requirements for which your. facility could be

penalwed for non-comphance

‘ 2. Estimate the expected ‘annual penamw and ﬁnes x

assocxaxed with each program/requxrcmcm

3
P

Future Dahihties 3

3 ldemxf; those waste and matérials managcmem

acuvmes to whxch future habxlum can auach ‘

o4 E.sumate the total cxpocted habxhues assocxaled

L vmh each acuvxt}

S S For each ncnvny, &mmale the year in which -

' 'these habﬁmes are cxpected to bc mcurred

‘6. For éach acuvuy. estimate your company’s share

', oftoal cxpected habxlmcs

; Penalties and Flnw

APPROACH

1. Check the apphable regulatory programs and

requnremems in Exhibxl 4-1.

s . Lt
Y-

_2. Use stansncs on- penaltm and fines:

summanud in E.xhibn 4.1. . Compare 10
lustonml penaluas and ﬁn&s at your faqmy

: Future Ihbilities

B 3{' ‘Focus on acuvnm mat potenually conld'l e
- cause personal injury and property damage ..

(eg. past and current tank storage.and
treatment, u'ansponanon, and land dlsposal

o practices).

, ..4'."‘Compare 0 clanns awards and senlements o
""" under known liability cases, or use predictive T
modeling approach outhned m tlus chapxer._ B

SL.’Esumate timé of u'avel to exposure points
(e.g., drinking water well) or damage arcas L

L Cegrive).

6. Pro-rate totsl habxhues as a funcuon of your
> cornpanys relative  ability to pay and
. comn'buuon to. waste handled .




INTRODUCI'ION

Liability costs mclude penalues and fines due o non-complmnoe, and future liabilities for remedial

action, personal injury, and property damage associated 'with routine and accidental hazardous releases. Like

the hidden regulatory costs of Tier 1 (sce Chapter 3), liability costs are hidden beause you may pot beheve )

that you will incur them or you may underesumate their amount.

The likelihood and amonnt of lmbilny ‘costs can be very tigniﬁmt. For this mson. you are
‘encouiraged to factor estimates of expected liability costs into the aggregate costs for your current practice
and your PP alterpative. The Tier 2 analysis described below wnl assist you in estimating the likelihood
and amount of lmbxlxty costs at your faulxty ) o _

PENALTIES AND FINES

STEP 1: IDENTH"Y REGULATORY PROGRAMS UNDER WHICH PENAL'HES AN’D/OR FINB
. COULD.BE INCURRED

Exhibit 4-1 shows the major EPA environmental programs and specific requirements (m foomote)
prescribing penalties and fines for non-compliance or violations.! Under the Clean Water Act (CWA), for -
* example, Exhibit 4-1 references penalties for NPDES violations, oil or hazardous material spills violations
(Section 311(b)), and dredge and fill violations, including wetland protection (Section 404(s)). Check
Exhibit 4-1 for those regulatory programs where you could be pénalized or fined for non-compliance.
Supplement this exhibit with your knowledge of plant operauons and any previous penalues and. fines
imposed on your plant. . , .

STEP 2: ESTIMATE THE EXPECI'ED ANNUAL PENALTHB AND FINES ASSOCIATED
WITH EACH PROGRAM/REQUIREMENT ' : ,

For each regulatory program, you can use Exhibit 4—1 to sumate the upeaed annual value of
penalties and fines that may be assessed on your planl as follows
RN ¢)) Select a value of the genalg or ﬁn from the range mdxeated Exlubxt 4-1 shows broad ranges-_
of penalties and fines imposed in Fiscal Year 1987. For example, penalties and fines under
RCRA in Fiscal Year 1987 ranged between $500 and $115,000, with a median penalty or fine
‘value of $7,550. Actual penalties and fines will depend on the severity of the violation. Note .
that Exhibit 4-1 is for Federal enforcement actions only; in particular, Exhibit 4.1 does not™
reflect penalties and fines imposed by states and local governments. State and local penalues '
and fines potenually can be higher than Federal pemlues and ﬁnes.

(2) Enter a value for the probabihg that gou will bé Enal:zed or @ed in g given m Exhibit -

. 4-1 provides a column for you to enter your estimate of the probability that your plant will
" be penalized or fined for non-compliance with this program. The valué of the probability
must be between 0 and 1 and must reflect past violations at your plam or other sxmllar plams. '

3 ultiplv your estimates of. dollar value and obab‘h nalues nes 1o obtain the cxpected.
- value of penalties and fines. .

’(4)q Sum the calculated exj nalties or fines over all progmms/reqmremems and emer the toxal ln
lhe spaces prov:ded at the nght-hand column in Exhibn 4 and in Worksheet ll -

7 Exhibit 4-1 is based on "Overview of EPA Fedeml Pracuces, FY 86 and 87 . Complxanee Pom:y
and Planmng Branch, Ofﬁce of Enforcement and Complxanoe Monnonng, March 1988

‘

ok .
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FUTURE LIABILITIES ‘
STEP 3: IDENTIFY WASTE MANAGEMENT COMPONENTS TO WHICH LIABILITIES CAN ATTACH

' Future liability (FL) costs can attach to_both current and alternative w_me‘:mnagement practices.

Future liability costs are strictly equal to zero if and only if your company generates po hazardous waste
and releases po hazardous materials. .. Opportunities for future liabilities can arise from non-permitied

potential releases as well as permitted releases. In particular, you may want to focus your attention on the

following waste management activities to which significant future liabilities can ateach:

e  Treatment or storage in tanks;
. Transportation; and
~ & ' Land disposal (on-site or off-site).

LY

STEP 4: ESTIMATE TOTAL EXPECTED LIABILITIES

There are seven types of liability costs that are poténtially associated with each waste or materisls

management activity:

~ Soil and waste removal and treatment (FL1, Exhibit C-1, Appendix C):
" Ground-water removal and treatment (FL2, Exhibit C-2, Appendix C); '
Surface sealing .(FL3, Exhibit C-3, Appendix C); :
Personal injury (FLA4, Exhibit C-4, Appendix C); S o :
Economic loss (FLS, Exhibit C-5, Appendix C); o .
Real property damage (FL6, Exhibit C-6, Appendix C); and ~
Natural resource damage (FL7, Exhibit C-7, Appendix C).

‘ You can estimate the magnitude of total liabilities iSsoc‘iated with each waste and materials
management activity by comparing your particular activities to other known activities where actual claims,
awards, or settlements have been documented. Real-life liabilities generally are reported in specialized

literature, such as environmental newsletters, as well as newspapers. .

You can ais’q use the conceptual frameWOrkrdml'ined m Appendix C for developing these lia'l‘:‘ility'.-"-;- o

costs. 1f you choose 1o use the methodology described in Appendix C, you must be careful in handling the. -
numbers presented. Specifically, keep in mind the uncertainties inherent to the problem at hand and the
‘numerous assumptions made to establish.a predictive modeling approach. Because Tier- 2 is judgmental -

' in nature, your estimates of future liabilities will reflect subjective corporate policy and not precise, scientific
calculations. o L _ R

To assist in estimating the costs- 1o be used in Worksheet II (Page 4-7), an intermediate worksheet
is presented in Exhibit 4-2. You should complete Exhibit 4-2 for your PP alternative compared to your -
current practice, taking into account any residual future liabilities due 1o current and past practices.
Exhibits C-1 10 C-8 of Appendix C illustrate how you can estimate the magnitude of future liability costs
for each of the scven types of future liabilities for each applicable waste management practice, and the first
year of cash flow. ' . : -




we’

"4-5 ’

. Dommez
COST TABLE FOR FUTURE LIABILITIES . L
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"8/ Refer 1o Appendix C, Exhibits C-1 through C$, for preliminary illustrative ‘guidance on'how to =
. estimate each type of liability and the first year of cash flow. Note, however, that Appendix Cis - - .
. meant only to be illustrative: of the ‘concept and mechanics of future liabilities associated with =
" hazardous materials and waste management. Appendix C cannot and should not be used for definite
. answers 10 the, very complex problem of liabilities. AR ST

b/ The timing of future liabilities is very important because, other things being equal, Liabilities incurred. .
‘ in a distant future have a smaller net present wvalue, and therefore a lesser impact on the economic -
feasibility of a PP alternative, than liabilities incurred in the mear future.'”. .~ o SRR
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STEPS. ESTIMATEYEARWHENL!ABILITIESAREEXPECTEDTOBEINCURRED . .

Because you have calculated penalties and ﬁnes onan upeaed annual basxs, penalues and fines are

expected 10 be incurred annually starting from the first year (year 1), and 'until the end of the PP project.
‘Therefore, set the first year equal to 1 for penalues and ﬁnes in Worksheet ll.

For future liabilities, the ﬁrst year of cash fiow is obmned by mmpleung the 1ast Tine in I-'xhlbit 4~

2. This mlculauon is presented in. Exhibit C-9 for each waste management pnciwe. Pertorm the
calculations and enter your results on Exhibit 4-2 and on Worhheet IL

STEP 6: ESTD!ATE YOUR SHARE OF TOTAL FUTURE LIABILITII'S

_ 'This step apphes only to futnre liabilities. For off-site dsposal or tnnsponation, where not all of
the waste disposed or transported is yours, you are not necessarily liable for all the waste. To account for

this you shouid calculate a liability fraction, alpha, which ranges trom 0t 1. Asafirst approximuon for

~ calculating alpha, you can use the following formula

alpha = Q 1Q
where R

Q = Your waste quantity conin‘buted and
Q, = The total quanuty of waste managed

A factor of zero would mean that you are not lxable (perhaps for ﬁnancml reasons) for your waste, whereas

a factor of one would mean that you are. fully liable for the waste involved in the activity. Eater your value -

for this factor in Exhxbn 4-2 for each actmty

The final step in ﬁlhng out E.xhxbn 42 is summmg for eech waste managemem pracnee the sevenv ‘

‘types of future liability costs and muluplymg them by their correspondmg Liability factors, alpha. Enter this
product as thc *Cash Flow Estimate” in Exhibit 4-2 as well as in the appropnate cells of Worksheet n

B

After ‘completing Worksheet n you should proceed to0 Chapter 6.
Chapter 6 guides you through the financial protocol with
instructions on how to (1) compliete the right-hand block of the
“Tier. 2 Cost Worksheet (ic., annualized cash flows), and

(2) calculate the annualized cost savings, net present value, and
internal rate of return of each alternative PP practice relative to
current practice. ‘These values will allow you to assess the
economic fcasibmty of your PP alternative(s) taking into account
habxlmes, in addmon to nsnal and ludden costs.

1.3
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. TIER 3 COST PROTOCOL:

LESS TANGIBLE COSTS

- “This chapter outlines the steps for assessing the less tangible costs of poliution gé-&én'ti’oia and,

' ébnvexse!y, the less tangible benefits Of pollution prevention.- The steps and approach outlined below will

assist you in completing the middle block of the Tier 3 worksheet (Worksheet I1T) attached at the back of

 STEPS : . . .- ... APPROACH -

1. Qualify léss’ tangible benefits of pollution 1.-' Ask yourself whether corporate commitment

_ prevention. ‘ v . to pollution prevention would . favor and
strengthen- consumer acceptamce, -
employee/union relations, and corpomte. -

I3

2. Quantify less tangible ‘benefits of poliuion - 2. Estimate dollar jmpacs on operating and

prevention. maintenance expenses and revenues of

. anticipated qualitative effects.
Y
- [ .
A
¢
\ - :
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INTRODUCTION . .

_ You will need to perform the Tier 3 analysis if the, PP project is not cost-justified through Tier 2.
*Less tangible® costs are included in this fourth tier of the analysis because (1) the likelihood of incurring -
these costs, and conversely of benefitting from avoiding them, is relatively uncertain; and (2) the magnitude
of these costs is difficult to quantify. Like Tier 2, therefore, Tier 3 is judgmental in nature and will seflect -
subjective corporaté policy and not precise scientific calculations. One way to perform the Tier 3 analysis
is to determine what the Tier 3 benefits'would have to be (by difference) to’ just match, the required.
financial payback (¢.g., your firm’s minimum acceptable rate of retarn). For example, if & PP project yields
an ¢stimated 169 percent retwrn through. Tier 2, then the Tier 3 analysis would have to show additional
net revenues sufficient to achieve the minimum acceptable rate of return (say 18 percent). For a PP project -
with annualized costs of $100,000 and a 10-year lifetime, this would mean that the pet after-tax Tier 3
impact on sales, custop:cr/community relations, etc. would have to be at least $3,000 per year. It would then
be up 1o the corporaté decision makers to determine whether less tangible beaefits associated with improved
corporate image, increased sales, etc. are worth $3,000 per year. Alternatively, EPA knows of certain firms
who, because of inability 1o correctly specify all Tier 3 types of impacts, have explicitly sanctioned the use
of a lower hurdle rate (e.g., 16 percent instead of 18 percent) for investment in PP projects.. -

STEP 1: QUALIFY LESS TANGIBLE BENEFITS OF POLLUTION PREVENTION :
Corporate commitment to pollution.prevention can have a positive impact on many intangible factors
such as product acceptance by the consumer, employee/union relations, and corporate image. Qualitatively .
describe the benefits of pollution prevention in the bottom part of Worksheet IIL. In particular, provide’
*a qualitative déscription of which factors are significant, the basis for which they are considered to be
significant, and the anticipated impact. . : .

" Although it is very difficult to say with certainty. that intangible factors will affect costs, it is
reasonable 10 assume that they may. For example, by publicizing PP efforts, a service or product may be
betier accepted by the consumer, resulting in more articles being sold. Firms may improve employee/union "
relations by reducing or eliminating the amount.of waste managed in the workplace, thereby making the
sworkplace safer and reducing the likelihood of potentially costly employee/union demands for health benefits

- and safety improvements. Finally, if a firm can use an innovative ‘pollution prevention program 10
distinguish itself from its competitors, for example, by being nominated for a local, state, or private -
environmental excellence, award, the' firm may receive favorable publicity or attention that can serve 10 -

_ further promote its services or products. Each of these factors ~ consumer acceptance, employee/union .

_ “-rélations, and corporate image — can be favorably affected by an innovative PP effort. . . o

STEP 2: ‘QUANTIFY LESS TANGIBLE BENEFITS OF POLLUTION PREVENTION

‘If your firm has performed marketing analyses or has other relevant information, you may be able
to quantify the benefits of pollution prevention. Worksheet III allows you to adjust the estimates of -
.expenses and/or revenues calculated in previous tiers in order to refiect the less tangible benefits of -
poliution prevention. As with previous tiers, you will need to enter the escalation rate, the first year of

cash flow, lifetime, and the adjustment to the cash flow estimate. For example, if.your PP alternative will . .

result in a two percent increase in sales, you will report the corresponding pet (i.c., sfter subtracting total
additional costs of production) increase in sales as an adjustment to the cash fiow estimate for operating
revenues. ‘ ) T : , v

[
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e

After completing Worksheet TII, you should"procééd o Chapter

~ 6. Chapter 6 guides you through’ the financial protocol with
. instructions on how to (1) complete the right-hand block of the

Tier 3 Cost Worksheet. (ic., annualized cash fiows), and

. (2) calculate the annualized cost savings, net presest value, and
internal rate of return of each alternative PP practice relative 80

current practice.” These values will ,allow you 0 assess the - '

“economic feasibility of your PP alternative(s) taking into account
+ " Jess tangible costs, in addition to future liabilities, and usual and
“hidden costs. . . . . R "




' Worksheetll . DCcummpcice
Tier 3+ Less Tangible Costs - - [ memeawnr ™"

 — . — .
Escalation | First Year - Fiow . "
Rate of Cash Fiow] Lietime stimate N
R - (g %) | (1, ysars) | (N, yoars) <ap | .} r‘-us 0% | rm18% | Ia

A. ADJUSTMENTTO .
EXPENSES ‘ M |
B. ADJUSTMENT TO' . S R A IT R
OPERATING REVENUES. | - : - R R B

2 In thousands of year-0 dollars

Consumer Acceptance ‘ ‘ o .
YES NO —_— )
Justification (Please justify) - i ' T
Employee/Union Relations o : - S :
YES NO, i :
. e e "7 Justification . (Please justify) :
Corporate Image - R . : S . ; ]
. . .Yés “NO . . - .




CHAPTER 6
FINANCIAL PROTOCOL

\

~ This chnpter presents the ﬁnanetal protoeol for evaluaung the economic feasibthty of your PP
.alternative based on the cash flow estimates ‘obtained using the ‘cost protocol.  You will evaluate financial
" indicators commonly used by firms; these financial ‘indicators allow you to compare Costs occuring at
dtfferent ‘times in’ the future. Speaﬁcally Qtapter 6 will show you how to estimate the net present value,
internal rate of return, and annuahzed cost savmgs of your PP a!ternauve at eadt tier-of the analysis. -

You wm perform the ﬁnancml calculations ‘after completmg each of the four tiers of the cust
calculations, i.e., after each of Chapters 2 through S. That is, you will estimaie key financial indicators of
the economic feasibility of your PP alternative on the basis of your costs estimates through Tier 0, 1, 2,

and 3 For the Tier 2 analysis, for example, you: will estimate key financial indicators taking into account

(Tier O) usua} costs, (rter 1) hidden regulatoxy costs, and ('ner 2) Liability costs.-

S’I'EPS APPROACH |,
For the tier whose cost mlculattons you have
just completed

’ t

1 For the current practice and the PP alternative,

evaluate annualtzed cash’ flows assocrated with
each’ msh ﬂow item.

3

Evaluate incremental annualized cash flows; ie.,
annuahzed cash flows for the PP altemattve
relattve 10 the current pracuce

Evaluate key ﬁnancral indicators of ‘your PP
alternative; i.¢., after-tax total annualized savings,
net present value (NPV). and mtemal rate of

return (IRR).+

Ae.sess whether yOur
econoxmmlly feastble

PP altemativev % (3

1. Using equations provided, complete the right-
hand block of the cost worksheet (Worksheet
0, 1, 1, or HI) for- current and altemauve
practices.

2 Oomplete the eost smnmary worksheet, i.e..

Worksheet IV.

3 Complete the ﬁnancual worksheet (Worbheet

V) usmg the equauons provrded

s

4 Compare your estunates of ﬁnancral indicatofs

to standard financial criteria or hurdles for
mvesttng m polluuon prevenuon or stmtlar
pro;ects

7 You need not perform htgher tier analysrs (e g., Tier 2 or Txer 3 anal)sis) if Y°“f PP project k

i e

economtcall) feas:ble a1 the lower tier (e. g xhrough Tter 1 or Tier 2 costs).
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STEP 1: EVALUATE ANNUALIZED CASH FLOWS FOR EACH CASH FLOW ITEM
Concept and Purpose - o L. ‘ o
“This section first discusses the concépt and rationalé for discounting and annualizing futare cash

" flows. Because annualization reqmm the selection of a "discount rate,” this section then explains how to -

choose-the discount rate.. -

M —_—

In order to properly evaluate the economic merits of your PP altemativc relative 'to your'ani'ein‘-'-

practice, it is important to make sure that all costs are considered on. an equal basis. In particular, you
must take into account the lifetime of equipment purchased and the cost or earnings potential of money.
For example, your PP alternative may require equipment costing $100 while it would save annual labor and
supplies costs of $25 per year.  Over four years, ‘the total dollar savings would equal the cost of the

‘equipment. Because you could otherwise invest the money (e.g., in a savings account earning 5-14% -

interest), your PP alternative in this case would be attractive only if the equipment lifetime is longer than
4 years. If the lifetime of your pew equipment is less (e.g., 2 years) then you may be financially better off
not changing your current. practice and instead investing the money. in the savings account. To account for
. lifetime and other considerations, this financial protocol uses a general approach based on *discounting® and
*annualization” of cash flows. "The result of this approach is an estimate of the average, uniform cash flow
that would be needed each year 10 obtain the same net present vahie (value in dollars today) of the cash
flows of a PP alternative. . - ’ ' - )

Choosing_the Discount Rate, 1y

* .

As you may have already noted, all Worksheets (i.¢., Worksheets 0 through V) contain four columas -

for estimating annualized cash flows: three columns for discount rate values of 5 percent, 10 percent, and

15 percent, and a fourth column for-an unspecified value of the discount fate. This is done to give you -

maximum flexibility in choosing your own discount rate. :

You will need 1o do the calculations for a discount rate value, equal to your firm's minimum
. acceptable rate of return, i.e., the minimum return on investment that your firm expects before investing

in a new project.. See Action 2 of this step for information on how to determine your firm's minimum

acceptable rate-of return. . . :

© . You -will.also néed 16 determine the nternal Rate_of Return (IRR) of your PP project, i, the

discount rate value that gives you total annualized savings through the tier equal 10.80. Typically, you will.

do the financial calculations many times, using a different value of the discount rate every time, until you
determine the discount rate that will give you total annualized savings through the tier of $0. This is the
IRR of your PP project. Step 3 of this chapter explains how you can determine the economic feasiblity of
your PP altematiyc using’ the minimum acceptable rate of return and the Internal Rate of Return.

Adions L0
(1) Combine Common Cash Flows

"You may combine certain cash flows before annualizing them in order to reduce the number of

calculations that are required to complete the financial protocol. Specifically, you may combine cash flows :

inder the same cash flow category (¢.g., expenses) provided these cash flows have the same:
® escalation rate, 1, ‘ A ' . |
e ' beginning year,t;

ke
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. e lifetime, n’ i .
.. cash flow type (i.c., one-time Or recurring).

‘For purposes of calculating annualized cash flows (see Action 3 in this step), thefe are ‘two types of

 cash flows: ‘one-time" and ‘recurring.” - One-time cash flows happen only once. For example, the initial -
.- purchase and the salvage value of any equipment ‘are both *one-time® costs; they do not occur repeatedly.

Recurring cash flows are cish flows that are paid out or received on a repeating basis. For example, the
annual cost of purchasing chemicals or of maintaining equipment are both recurring, becsuse they are

incurred every year of the project lifetime. Exhibit 6-1 identifies the type of cash fiow for each cash flow

- jtem in the cost worksheets. Note that the types of cash fiow are distinct from the cash flow categories .

recognized in the cost worksheets (i.e., depreciable capital expenditures, cpensa,opmnng revenues, and-

.. liabilities). For example, some expenses ‘are one-time expenses such as permitting costs, while others are
recurring expenses such as operating and ‘maintenance costs of labor and supplies. Place the tomals for - .

combined cash flows into the cost worksheet (i, Worksheet O;1; II, -or IIl) and proceéd 1o the calculation. .

of annualized cash flows (Action 2 in this step). .

() Determine Your Firm'’s Minimum Acceptable Raie of Rewm K

You need 10 pinpoint thc' ﬂxinimum rate of return that your 'company is willing to accept before

" investing in pollution prevention projects. Technically, the minimum acoeptable rate of return is the after-

tax cost of raising money from investors and lenders. If the project has a high enough return to provide -

" jnvestors and lenders with the money they expect,.they will continue to invest, and your firm should
- continue to invest in projects that provide that rate of return. - o ; L .

If yours is a moderately large, multi-plant company, then you are likely 10 have a finance department _- '

with guidelines on investment decisions. "In this case, you should consult with your finance managers about
' the hurdles they use for decisions regarding investment projects. These hurdles typically are described in
the form of minimum rate of return. Your firm may be willing to accept a lower rate of return on a PP
~ 'project simply because of the difficulty in quantifying the benefits of Tier 3 (see Chapter 5, Introduction).

If you are a small ﬁrm with no siructured policy guidelﬁm fdr‘ inv}csqnent decisions, then you need

to find out what other similar businesses do (e.g., check with your trade association). In the absence of any -

information, a minimum rate of return of 12 w0 17 percent may bejaecepuble provided inflation is no

' greater than about 5 percent. -

" (3) Calculate Annualized Cash Flows

For each cash flow item or combination of cash, flow jtems (as per Action 1), calculate annualized B

cash flows for various values of the discount rate using Equations (6.1) through (6.6) and Exhibits 6-1.

’ through 6-3 as appropriate. In particular, calculate annusalized cash flows for a discount rate equal o your: .

firm's minimum acceptable Tate of return (sec Action 2 above). Report your estimates of annualized cash

. flow in the tight-band block of the cost worksheet;. ie.,'Worksheet 0, 1, 11, or III depending on whether you

have just completed Tier 0, 1, 2, or'3 of the cost protocol.
Estimating Annualized Cash Flows

' The annualized cash flow (ACF) is technically defined as the uniform amoint that, over the period

~ considered, returns the same net present value as the actual cash flow. A co;nmon example is a fixed-rate
" mongage! The *net present value® is the current amount of the loan, which is the amount of cash that the
_bank is providing for the Joan. The *annualized- cash flow” is the amount of the annual jJoan payment

needed 10 repay the loan. From the bank’s standpoint, the repayment stream has the same value as the
‘amount of the loan; afier considering the interest that can be earned on comparable loans.
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EXHIBIT 6-1

"TYPE OF CASH FLOW FOR EACH CASH FLOW ITEM

.

Cost  Cost .. .-Type of Cash Flow
Tiers Worksheet One-Time~ . = Recurring’

Ter0 O Al ASBIw0B6 B7 B4, Clto 2

Tir1 1 Alw0A4BS  BlwB4 B6w B4
Tier2 N Bl B3 - AB2
Ter3 I None AN

*One-time® cash flows ai'e those that occur‘ohly once, such as -

purchasing equipment or selling ..equipment for salvage.
*Recurring” costs are those that happen every year, Or on 2
repeating basis, such as annual maintenance costs, or the’ costs

of labor and consumable supplies. -References in the exhibit are. .
10 the line pumbers of the specific cost worksheets. .

o




- where -
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, For each cash now jtem in ‘the cost worksheets (Worksheets 0 I II, or III), yOu can calculate the
annuahzed cash flow using the following formula: '

ACF=PVF1;AFxc1= Ce g 6D
'ACF tstheAnnualmedCashF]cw'
PVF1 is a Present Value Factor;

AF is an Annualization Factor; and
CF is the Cash Flow Estimate.

. ‘The -annualized cash ﬂow (ACF) is the constant amount that would have tobe patd or received every
* “year to have a value equal to the. economic value-of the PP-alternative.” “Because the amount does not
- increase with inflation, it is considered to be in *nominal® doliars. In other words, an ACF of $100 would
' mean that the PP alternative has the same value as an investment that would provide a check each year of .
$100 over the lifetime of the PP alternative. With a fixed-rate mortgage, for example, the monthly payments
are in 'nommal" dollars - the payments stay the same in spite of any inﬂauon. : '

The cash flow estimate (CF) is in the fourth column of the middle block of the cost worksheets )
(Worksheets 0, 1, II, and III). Because it has the potential to rise with inflation, it is considered in 'year-
0" or "current" year dollars. For example, assume that a cash flow estimate corresponds to paying a

' techmcnan for 10 hours of labor per year. In developmg ‘the cash flow estimate CF, you would use the -
current pay rate for a technician, multiplied by 10 hours. The ﬁnancral calculations described in this chapter
account for the fact that mﬂatton will lead to increased wage levels, and htgher labor costs in the future,
for 10 hours of labor per year. :

PVF1 and AF are *dimensionless." That is, they are sxmply factors that are used to transform the.
actual cash flow estimation to annualized cash flow estimates; they do not have a unit of measure, or
- . *"dimension," such as dollars. The equations and tables for determining both the present value factor and
the annualization factor are provided next. - . . -

i The present value factor PVF1 depends on the begmmng year, hfettme dtscount rate, escalation
rate, and the type of cash flow. For a one-time cash flow, the present value factor is equal to:

pvr=1=p S e

'For a recumng cash flow, the present value factor is equal to:

i
B

PVF1 = :p""xP\"FZ o IR - I ' (63) .
where ~ PVF2 = a9 1 ) T e
amd o p=QHR) - .69

'I‘he parameters in Equations (6.2) through (6.5) are deﬁned as follows

yis the first year of msh flow (the ﬁrst year it starts or the only year 1t occurs),
I, is the escalation rate (the estimated rate at wlnch prices will rise, or the inflation’ rate), and
Tq iS the discount rate (the rate that will allow 1 you to annualize your cash flows).

o

-~

Exhibit 6-2 presents pre-calculated values of PVE2 for ranges. of values of the parameter p and
lifetime n. You may use this exhibit instead of Equatlons (6-4) and (6-5) to determme PVF2.




TABLE OF VALUES OF PRESENT VALUE FACTOR 2 (PVF2)

EXHIBIT 6-2

Lifetime Parameter p = (1-+1)/(1+72) ‘

@, Yrs) 085 089 095 087 101 105 19 113 117
2 185 189 193 197 201 205... 209 213 217
4 319 339 360 382 406 431 457 48 514
6 415 457 504 557 615 680 152 832 92
8 485 551 620 721 829 955 1103 1276 1477
10 535 626 737 - 875 1046 1258 1519 ‘1842 2239
12 572 685 831 1021 1268 1592 2014 2565 328
14 508 731 911 1157 1495 1960 2602 3488 4710
16 617 768 981 - 1286 1726 2366 3300 4667 . 6665
18 631 798 1042 1407 1961 2813 4130 6173 9341
20 641 821 1094 1521 2202 - 3307 5116 8095 13003
2 648 839 1139 1628 2447 3851 6287 10549 18017
24 653 854 1178 1729 2697 4450 7679 13683 24881
26 657 865 1212 1823 2953 SL11 9332 17685 34276
28 660 874 1241 1913 3213 5840 11297 22795 47138
30 662 882 13631 29320 ' 647.44

12.67

19.97

34.78

6644

Values on this table were calculated using Equation (6.4). To use the table, first calculate p. For
example, if you estimate that costs will escalate at 4 percent (1, = 4%) and are using a discount
rate of 12 percent (rg = 12%), then p = (1-+0.04)/(140.12) = 093. Then, find the row
corresponding to the expected equipment life (n), and follow it horizontally to the column
corresponding to p. The value you read is PVF2. For example, if the estimated lifetime (n), is 10
years and p is 0.93, then PVF2 equals 7.37. . ‘




. The annuahzauon iactor is a fnncuon of the d:seonnt rate and hfeume 'n:e annuahmuon faelor . ’
N 3 equal 10 the following: . '

lrdx(l'”a)"]/[(lﬂd)” o D

* Exhibit 63 presems pre-calculated values of AF for various values of the d:seount rate  £3 and hfetime n.
You may use this exhibit instead of Equauon (6.6) to determme AI-‘ v

(4) SumAnnuahzedCashHawsbyCatcgovy

: . ‘When all the annualized cash flows have been ealcnlated on the cost worksheet, add them together
- in order to obtain total annualized cash flows for each of the cash flow categories on the worksheet. -For
* -instance, after calculating. annualized cash flows for all cash flow items on Wotksheet 0, sum all annualized

cash flows under depreaable capital expendimres, expenses, and revenues and report theee sums in lines

, ‘A, B, and C, respecuvely

STEP 2: EVALUATE INCREMENTAL ANNUALIZED CASH I"IDWS

Coneept and Purpose | e
: " You use this step 10 determine the incremental annuahzed eash ﬂows for'your PP altematwe relative
10 your current practice; i.e., the cash flows of your PP aliernative minus those of your current practice.
If you have completed the cost protocol (Tier 0; 1, 2 or 3) incrementally, then you need not eomplete_
Worksheet IV and you may procwd 10 StepfS dnrectly , :

Actlons
(1 ) Repon Total Annual:zcd Cash Flows by Caregary on Worlcs-heet .
If you performed the tier )ust completed usmg two worksheets for current and altemauve practice,
© transcribe onto Worksheet IV the annualized cash flows by cash flow category. Do this for the alternative
~ and current practices and for different values of the discount rate. For example, upon completing Tier 0,
- copy the total annualized cash flows from lines A, B, and C of the Tier 0 worksheets (Worksheet 0
completed once for alternative and once for:current practices) onto lines a, b, and ¢ of the cOost summary
worksheet (alternative and current blocks of Worksheet: IV respecnvely)
STEP 3: EVALUATE KEY FINANCIAL INDICATORS OF YOUR PP ALTERNATIVE

Coneept and Purpose

“This step will guide you through the calculation of key financial indicators of the economic t‘easibihty
"of your PP alternative. You will caleulale the followmg financial mdmtors ‘ ‘

e . total annuahzed savmgs (TAS),
° net presem value (NPV), and
LI mternal rate of return (IRR). . -

" In order 1o calculate these financiat indicators 'aecurétel’y, you must account for tax effects on your change
" in cash flow. Once tax is accounted for, you then may directly calculate the TAS and NPV at any discount

© rate, and neranvely ailculate the IRR. Worksheet V does three thmgs, it (1) takes the incremental

e

S




EXHIBIT 6-3

 TABLE OF VALUES OF ANNUALIZATION FACTOR (AF)

Discount Rate (t;, %)

Lifetime
(@, Yrs) 25 5.0 75 100 125 150 175 200
2 05188 05378 05560 05762 05956 06151 06348 06545
4 02658 02820 02986 03155 03327 03503 03681 - 03863
6 01815 01970 02130 02206 02467 02642 02823 03007
8 01395 01547 01707 01874 02048 - 02229 02415 02606
10 01143 01295 01457 01627 -~ 01806 01993 02185 02385
12 00975 01128 01293 01468 01652 01845 02045 = 02253
14 00855 01010 01178 01357 01548 01747 01954 02169
16 00766 00023 01094 01278 01474 01679 - 01893 - 02114
18 00697 00855 01030 ~ 01219 ~ 01420 - 01632 01852 02078
20 00641 00802 00881 01175 01381 01598 - 01822 02054
22 00596 00760 00942 01140 01351 01573 01802 02037
24 00559 00725 00911 01113 01329 01554 01787 02025
26 00528 00696 00885 01092 01311 01541 01777 02018
28 00501 00671 0084 01075 01298 01531 01769 02012
0.0847 01764 02008

30 0.0478

00651

0.1061

0.1288

01523

Values on this table were calculated using Equation (6.6). Generally, your firm selects a discount
rate based on the cost of raising additional money from investors and by borrowing. Typical project
lifetimes depend on the expected lifetime of the equipment. In some cases, equipment may become
obsolete and be replaced before wearing out. If you expect that to happen, you should use the
expected time before the equipment will be rcplaoed
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* “the first yéar (14 percent), and “discounts” it to the beginning of the year.
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annuahzed cash flows kdevelbped either incrementhlly m the cost worksheet or by subtraction in Worksbeci
- 1V), (2) estimates the tax effects on cash flows, and (3) allows the direct calculation of the net savings for
the tier just completed.: The worksheet then allows the calculation of the o~ '

~ Actions _ T
" (1) Report the Incremental Annual Cash Flows on Worksheet V.

: If you completed Worksheet IV, (ie., you performed the tier just completed using current and
alternative practice worksheets), subtract each cell in the current block from the corresponding cell in the
alternative block and transcribe the difference into the corresponding celi in Worksheet V. For example,
the hypothetical facility in Tier O (see Appendix D, Section D.2.2) subtracted 0 from -4.41 and arrived at -
‘441 (corresponding to alternative less current on line a, 1z = 5%) and placed it in Worksheet V. on line -
8, 1z = 5%. If you performed the tier analysis incrementally, you would directly transfer the values by cash
~ flow category onto Worksheet V. S : : :

" (2) Calculate the Tax Liabilities

.~ Taxes make an important difference in the actual costs or benefits of a PP alternative. Because
expenses can be deducted from revenues, some of the costs of a PP alternative are paid for through reduced
‘taxes. There is, however, a big difference in the tax treatment of different types of expenses. Current

expenses, such as labor and material costs, can all be deducted in the year they are incurred. Capital
expenditures, such .as the purchase of equipment, must be deducted gradually by estimating depreciation.
Because- the tax reduction for capital expenditures is spread out over a longer time period than the tax.
‘reduction for current. expenditures, the value of the tax benefit is less. : - :

~ For each value of the discount rate rd; calculate your company’s incremental tax liability due 0 the
PP project using the following Equations (6.7) and {(6.8) and report your tax liability on line e of Worksheet

i
i

TAX = - f,x [(FDx2) + b+ c +¢] . where o S

TAX is.the incremental tax liability for the PP alternative;
1, is your company’s effective tax rate (Federal and State taxes);
FD is a factor to allow for depreciation of capital expenditures; and

a, b, ¢, and e correspond to the lines on Worksheet V.

Note that Equation (6.7) assumes that penalties and fines do not decrease 'yoiir tax liability. That is, the
equation assumes that penalties and fines may not be deducted from income for tax purposes.
' You need 10, obtain the effective tax rate (;) applicable to your-company from your finance or
accounting managers. The effective tax rate is the sum of applicable Federal and State tax rates. In
general, you may assume a Federal tax rate of 34 percent under the new tax law (Tax Reform Act of 1986).

., State tax rates vary from state to state and generally are around ten percent.’

Under the tax laws passed in 1986, equipment, similar to pollution control equipment may be
depreciated over a 7-year period using the 200-percent double-declining-balance method. The depreciation
factor, FD, for this depreciation schedule may be calculated using the following formula:? o

H

2 Equation 6.8 works by calculating the value today of the depreciation from $1 worth of investment. _
For example, the first term, 0.14/(1+1,), divides the fraction of the investment that can be deducted after
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FD = 014 / (1+15) + 025 / (14127 + 017 / (1412
+ 013 7 +1)* + 009/ (1+r,§5 + 0.09 / (1415)°
+ 0.09 (1+14)" + 0.04 / (1414 ‘

_ 63)
Exhibit 64 displays values of the depreciation factor (FD) for various values of the discount rate rz. You
may this exhibit instead of Equation (6.8) to determine FD '

(3) Calculate the Net, Savings for the Tier

For each discount rate, add lines a through f and place the total iqto line g. This total is tlie nét'
annualized savings (losses if negative) of your PP alternative for the tier just analyzed, ic., taking into -
account the cash flow items reflected in the tier. _ .

(4) Calculate the Total Savings through the Tier

For each discount rate, add line g to the total savings through thé previous tier. The sum is the total
annualized savings through the tier just completed, i.c., taking into account all cash flows reflected in this
tier and all previous tiers. By definition, net savings for Tier 0 and total savings through Tier 0 are the
same. On the other hand, total savings through, say, Tier 2 are the sum of net savings for Tier 2 (line g
of Worksheet V, Tier 2) and total savings through Tier 1 (Worksheet V, Tier 1). ,

(5) Calculate Net Present Values for the Tier and through the Tier

To calculate the net present values, divide the‘ tdtal"annualiied savings “by the annualizhtion factor
(Equation (6.6) or Exhibit 6-3). When employing this equation make sure that the lifetime (n) is set equal
1o the project lifetime, usually equal to the longest lifetime of any capital equipment purchased.

(6) Calculate the Internal Rate of Return

A common method of evaluating projects is to determine the *internal rate of return,” or IRR. The
internal rate of return is the discount rate where the net annualized costs or savings are zero. For example,
assume that you could invest $1,000 today, and receive $1,200 in one year. The IRR for the investment
would be 20 percent. That is, if your discount rate were exactly 20 percent, you would be indifferent.
between keeping the $1,000, and investing it to receive $1,200 in one year. The actual value to you either
way is identical. If your discount rate were 16 percent, however, you would want to invest the money,
because the rate of return on the investment is higher than the rate you require for other investments, or
than the rate you must pay lenders and investors for money. If your actual discount rate were 25 percent,
you would not want to invest the money, because it costs you more to obtain the money to invest than you
would receive by investing. :

At any given tier of the cost protocol, the IRR is the discount rate for which the total savings
through that tier are equal to zero. To calculate the IRR, you need to repeat all the calculations completed -
to this point for different judiciously selected values of the discount rate, until the estimated total savings
through the tier are calculated to be zero. The discount rates for which you already have calculated
annualized cash flows and net and total savings should provide you with good data points on which to base
your first guess of the IRR. ' ' ‘




. EXHIBIT 6-4

) 'TABLE OF VALUES OF DEPRECIATION FACTOR (FD)
; Discount Rate -~ Depreciation Factor
G - (FD) -
25% . - 09159
- s0% . 08426
5%, oms
" . 100% - C 07219
S 125% . 06m9
150% . 06274 -
175% . 0s8m
'200% . 05521 -
225% . . 05200
. 250% 04910
215% . 04646

300% . 04406

This exhibit was ealculated usxng Eqnanon (6. 8)
The exhibit clearly shows that FD decreases as .
. -.._ the discount rate increases. That is, as the
- ' discount rate increases, the present value of the
- stream of depreciation allowances over. seven
v years decreas&
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STEP 4: EVALUATE ECONOMIC FEASIBILITY OF YOUR PP ALTERNATIVE

Coﬁeept and Purpose

You have finished calculating key financial indicators for the PP alternative through the tier just
completed. You must now compare these estimates of total savings, net present value, and IRR to financial .

criteria or hurdles for investing in new projects. You may either (1) conclude that your PP alternative is
" or is not economically feasible or (2) move to the next tier of the cost protocol.
~ Actions

(1) Compare Estimates of Financial Indicators to Financial Criteria

If, for a discount rate value equal to the minimum rate of return, the total annuahzedsavmgs (or,
equivalently, the net present value) through the tier are positive, then your PP alternative is economically
feasible on the basis of the cash flow items considered up through the tier just completed. Alternatively, -
if the IRR of your PP alternative is greater than or equal to your firm’s minimum acceptable rate of return,
then your PP alternative is economically feasible. o

(2) Conclude Analysis or Move to Next Tier of the Cast Protocol

here for all practical purposes.’ Otherwise, move to the next tier

. of the cost protocol, which will help you take into account other
"+ types of costs and cost savings than those considered thus far. If

you are moving to Tier 1, 2, or 3 of the cost protocol, go to

_-Chapter 3, 4, or 5 of this manual, respectively. .

" If Action 2 above concludes that your PP alternative is
economically feasible, or if you have just completed Tier 3 of the
, ~ cost protocol, then the analysis of your PP alternative can stop .




- Worksheet IV -
- Cost Summary
(In thausands of year-O dallars)

Alternative

LA 5%-

e
(7 1%

T

‘DEPRECIABLE CAPITAL |

EXPEN DITURES

?10%

.r‘.:EXPENSES A

OPERATING REVENU}:S,. .

. PENALTIES AND FINES

' FUTURE LIABILITIES

. Current

. 8

DEPRECIABLE CAPITAL

EXPENDITURES

b.

EXPENSES .

‘OPERATING REVENUES

: PENALTIES AND FINES

FUTURE LIABILITIES
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~_ Worksheet V
‘ Financial Worksheet
(In thousands of year-0 dollars)

Alternative Less Current 8% | i 10% | rmiEn | ge

2. DEPRECIABLE CAPITAL
. 'EXPENDITURES

b. EXPENSES

¢ OPERATING REVENUES -~

d. PENALTIES AND FINES

e. FUTURE LIABILITIES -

f. TAX LIABILITIES

g- NET SAVINGS FOR TIER

Total Savings

Tier‘ D :

IRR

THROUGH TIER 0 .

THROUGH TIER 1 .

THROUGH TIER 2

. THROUGH TIER 3 . .| | )i

&l Cash ﬂow estimates for alternative less cumnt. by dcﬁnmon. is the same
as ca:h ﬂow estimates for incremental analysis.

[
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.. . _ Worksheet0 . DjCurempemces

ner 0- ‘Usual Costs o | O incremental

Eiaal'a’tlbn 'ngt ;I'.:‘u.r Litetirs cEnh Fiow L '
. Rate  -jof Casl ow | me stimate
(r %) | (tg years) | (n; years) (C.ay) 5% | gm10%

= |A.DEPRECIABLE CAPITAL |-
- EXPENDITURES

: A2  Materials

““Utility Connections

. A4 S.ite' Preparation '

A6 Engineering & Procurement’

B. EXPENSES

A

" B7 Disposal

B8 ' Raw Mater‘iﬂ.s-:r N

B9  Utilities

510" Castys & Chemiat

 B11’
,‘_;_‘t.-Bxi;: plie

B13

C2 ‘By-product Revenues

LI thousands of year-0 dollars




‘Worksheet 0
Tier O * Usual Costs

Ll Current Practice
O Aiternative Practic
O incremental

Litetime

Cash Fiow
Estimate
(C,ayp)

r=10% | r=16% | o=

A.DEPRECIABLE CAPITA

EXPENDITURES

(n, years)

Al Equipment. e

_ A2 Materials

A3 Utility Connections »

A4  Site Preparation

AS . Insmllation: .

A6 Engineering & Procurement

B. EXPENSES

Bl  Start-up
B2 Pemmitting | .

B3  Salvage Value

B4 ‘Training,
BS Initial Catslysts
B6 Wcriing Cq;iul .
B7 | Disposal

BS Raw Materiais..

B9  Utilities

B10 . Catalysts & Chemicals -

B11 Labor
B12 Supplies-
B13 Insurance

B14 Other

C. OPERATING REVENUES

Cl° Revenues::.

C2 By-product Revenues

al In thousands of year-0 dollars




WOl‘kSheet | , o l' ;‘ | l:l Currem Practxce
1'ler 1 ° szden Co&ts . g Alternative Practi

. D Incremental

s |of Gei il Littima | Bt | |
-} Aas ow! N stimate
(rg: %) (t, years) | (n, years) coap | - [E5% | rgm10% | = 15%

A DEPRECIABLE CAPITAL :
' EXPENDITURES .

Monitoring Equipmem.

A2 Prepmdness and Protecuve
c. Equxpmem
A3 E Addltional J'echnology

..............

Ad ‘Olher o - ‘ h I

B. EXPENSES

g Bl Notifiution

B2 Repomng '

Monitoring/'l‘esting

) & Re:ordkeepmg

" Planning/Studies/Modeling

‘B9 Labeling

B10 - Preparedness:and::.
", . -Protective Equipment

B11l Closure/Post Closure Care

& Jn thousands of year-0 dollars




o ' Worksheet | - | O Cdrréﬁt Practiéel
r | -~ Tier1-H ldden Costs O Atternative Practic

O incremental

SR |of G ] e | B | | -
oW otime stimate
%) (ty years) | (n, years) {C.ay) T 5% | rm10% | = 15% | o=

A. DEPRECIABLE CAPITAL - ' .
EXPENDITURES -] = A ‘ .

Al. Monitoring Equipment..

A2 Prepnrédness and Protective
Equipment . .

. A3 Additional Technology .

A4 Other

B. EXPENSES

Bl  Notification

B2 Reporting

B3  Monitoring/Testing

B4 Recordkeeping .
B5 Planning/Studies/Modeling
b Ty

B7 Inspections

BS Manifesting .

B9 Labeling

B10 Preparedness and .. .
Protective Equipment ;- -

BN Closuxe/Pc;sl Closure Care

B12 Medicsl,_Su_:veilll.nce

B13 Insurance/Special Taxes

B14 Other.-

2 In thousands of year-0 dollars




y :' WOkaheet " ! L ' ’ "D Current 'Practice
Tier 2 - Liability Costs 5 Aemsive Precc.

3 mncrementat

| Escaiation { First Year

Bt { Cash Frow| Litetime | Gash Flow | -
‘Rate _ {of Cash Flow| stimate . ’ p '
('e' %) (t1, years) (n, years) . AC.ap 'd. 5% ) 'g: 19% 'd. 15% 'a' )

A..PENALITIES AND.FINES | | = .

|B. FUTURE LIABILITIES <

Br ’.2Tr€atx;ggnt-6§ 'Stb;ige,viixr' Tanks

B2 Trénspong}ion .

B3, Disposal:in La

‘B4’ (‘)lheri )

2 In thousands of' year-0 dollars




Worksheet Il
Tier 2 « Liability Costs

O current Practice
D Alternative Practic
O incremental

1TEM DESCRIPTION

A. PENALITIES AND FINES

Esgalntlon fFirst Y'o:ar Lifatime Cash Flow
ate ot Cash Fiow Estimate
(fe. %) (t, years) {n, years) (C.ap) r=5% T 10% = 5% | r=

B. FUTURE LIABILITIES

B1° Treaiment or S:orxgekix_z"l'a‘.n_ks

B2 Transportation

B4 Other

LY In thousands of year-0 dollars




" Worksheet Il

Tier 3  Less Tangible Costs

O current Practice -

3 anernative Practic

| Incremental

First Year.

Cash Flow,

" Rate of Cash Fiow]  Lifetime ° “Estimat : o oo
('e' % “ yoars) | (n. years) '(C?;).. . fat £% . . o= 19% ‘rd:nS.V- o=

. ADJUSTMENT TO
‘EXPENSES

B. ADJUSTMENT TO .
, OPERATING REVENUES

Al g, rhoz}sdnd: of year-0 dollars.

1

Consumer -Acceptance .-

. Corpt_iggfe Imag




~ _ Worksheet Il B3 Anernatve pracuc
Tier 3 « Less Tangible Costs

D incremental

NFORMA®

. {TEM.DESCRIPTION

Es%lltatlon riéu‘ :alar Litetime C:Eash Flow
ate ot Ca low stimate
(rg: %) (ty, yesrs) | (. years) (C.ay) . o= 5% rg= 10% | = 15% | 1=

A. ADJUSTMENT TO
EXPENSES

B. ADJUSTMENT TO ‘ 1 1 | 1 e
OPERATING REVENUES S P T R R R

2l In thousands of year-0 dollars

. Justification (Please justify)
Consumer Acceptance: : '

“justification (Please. justify)

Employee/Union Reliah%"i‘dn's*.iz.ﬁ.

B i

YES NO*.

. Justification - (Please justify)
Corporate Image

o O

YES. NO.




Wdrksheét v
" Cost Summary = B ,TserD-_
(In thousands of year—O dallars)_ﬁj Los co

Alterniative . .| @ | rmrew | gmasn | s
. L a. DEPRECIABLE CAPITAL | | - - —
\ . ' Exranrrunzs ;

_bi:EXPENSES ™~ '
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- Cost Summary
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- Cost Summary
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Alternative

de 15%

a. DEPRECIABLE CAPITAL.

EXPENDITURES
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d. PENALTIES AND FINES. |

e. FUTURE LIABILITIES

Current

| a. DEPRECIABLE CAPITAL
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b. EXPENSES '

¢. OPERATING REVENUES

d. .PENALTIES AND FINES

e. FUTURE LIABILITIES
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Financial Worksheer = T~ .
(In thousands of year-0 dollars) -

Alternative Less Current | @5%* | w10% | = 1s% | g=
a:. DEPRECIABLE CAPITAL L S
 EXPENDITURES . 1 o

--b. EXPENSES

OPERATING ‘REVENUES .

d. PENALTIES ,ANf) FINES',

'f. TAX LIABILITIES = -

NET SAVINGS FOR TIER |-

Total Savings IRR

'THROUGH TIER 0

THROUGH TIER1.:.

THROUGH TIER 2

THROU'.éJI;-I"”"I“I'ER'ST 3

2] Ca:h flow ¢.mmaus for alternative Ies: currem by definition, is the same
as. cash ﬂow unmaus for mcrcmemal analy.m'
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WorKsheet V

- Financial Worksheer
(In thousands of year-0 dollars)

=M:DESCRIFTION

Alternative Less Current

= 10%

= ‘5%.

ai DEPRECIABLE CAPITAL
"EXPENDITURES - ;

'b. EXPENSES

ciZOPERATING REVENUES -

d. PENALTIES AND FINES

€ FUTURE. LIABILITIES ="

f. TAX LIABILITIES

. NET SAVINGS FOR ‘TIER’

Total Savings

oL

IRR

THROUGH TIER 0

“THROUGH'TIER'1: " 7

THROUGH TIER 2

| ;i THROUGH.TIER 3 .*

Al Cash flow estimates for alternative less current, by definition, is the same
as cash flow estimates jor incremental analysis.
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- Financial Worksheer S Tel= o

(In thausands of year—O dollars)

Altematzve Less Currenz EE% | rm0% | 5% (8"

e a :DEPRECIABLE. CAPITAL
' --EXPENDITURES

‘b. EXPENSES

'c::OPERATING REVENUES - |

d. PENALTIES AND FINES

€ FUTURE LIABILITIES. ;.

f. TAX LIABILITIES

Nt:'rfsAvflers"l“OR':-‘r;'gg

":TotalfSavings AU coe “IRR

THROUGH TIER 0.

Y TEROUGHTIERT . | | |4

 THROUGH TIER 2

THROUGH TIER'3

]

. &l Cash ﬂow estimates for alurnauve Iess current. by def nmon, is thc same.
T-as cash ﬂow estimates for mcnmemal analysis. :




Worksheet V | O
ananczal Worksheet : Tier.
(In thousands of year-0 dollars) B '

Alternative Less Current e S% | rE 0% | rES% | =

a. DEPRECIABLE CAPITAL
EXPENDITURES

b. EXPENSES

c.;-OPERATING REVENUES

" 4. PENALTIES AND FINES"

e. FUTURE LIABILITIES

f. TAX LIABILITIES

\

g..NET SAVINGS FOR TIER

Total Savings =~ R | '7 “IRR

THROUGH TIER 0

THROUGH TIER 1

THROUGH TIER 2

THROUGH TIER 3

2] Cash ﬂow ¢:umat¢s for alternanve less current, by defmmon is s the same
as cash flow estimates for incremental analysis.
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B.1.1 Notification

APPENDIX B

HIDDEN COSTS OF SELECI‘ED REGULATIONS .

»

ThtS appendtx presents a brief descnptton of each specific requtrement included in the hidden -
regulatory cost protocol. The specific reqtnrements are categorized by regulatory program (and sub-
mtegonzed by the type of reqmrement) The regulatory programs included in thrs analysrs are: ‘
” .o Resource Conservatton and Recovery Act,

e j Comprehensrve Envrronmental Response, Compensauon, and Ltabthty Act,
. Superfund Amendrnents and Reauthonzauon Act, Tttle III
e  Clean Air Act, .
. ,CieanlwaterAct,and B s

- Occ'upati,onal Sa‘fety and Health Act.

B.l RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

, The Resouree Conservatron and Recovery Act (RCRA) was desrgned to provrde techmml and
financial assistance for the development of management - plans ‘and facilities for the recovery of energy and

. other resources from discarded materials and for the safe drsposal of dtsmrded matenals and to regulate

the management of hazardous waste. . S

In accordance wrth these goals, Federal regulattons have been promulgated many of Wthh may
involve hidden costs to your facility. Many of the specific cost creating requirements can be found in Title
40 of the Code of Federal Regulations Parts 262, 263 264 265, and 268.

Exhibit B-1-1 indicates the specrﬁc requtrements assocxated w1th parucular types of requirements
that might create costs at your facility. For example, notification costs under RCRA. are driven by the -
notification requtrements found in Sections 262.12, 262.53, 264.12, and 264.37. Note that the Exhibit cites
only the general provisions of the RCRA regulations. More specrﬁc requrrements may apply to your—‘ ‘

- ,pamcular facxhty, but are not hsted in Exhtbrt B- 1-1

Finally, you should note that there may be addmonal State- or loeal-level requtrements for your
facility under this regulatory program. These requirements usually do not lessen impact of the federally
dictated ones. Indeed, they can require additional activities on your part and, therefore, costs that may
help. justify waste minimization tmplementatlons You should remain aware of amy such addmonal

Tequirements 1mposed lo&lly

[ . ~

o . §26212 - You must apply for an EPA 1denttﬁmtron nurnber and noufy EPA of your generator

- status by submitting a Nouﬁumon of Hazardous Waste Actmty form (8700-12) This
is.a one time cost. '

o \ §262.53 You must notrfy EPA of your mtentron for exportmg hazardous waste.
. - §264.12 . ’(a) As a TSDF owner/operator, you must nonfy EPA in. |

- §265.12 writing that you will be receiving waste from a foreign source at least four weeks pnor»
L _to initial arrival of the waste to your facrhty

0




. §264.12
‘the appropriate permit. .
. §264.12 (c) Before transfer of ownership of your facility, you 4
(§265.12(b))  must inform new owners of the requirements of 40 CFR 264 and 40 CFR 270.
. §264.37 You must notify and familiarize local authorities and
§265.37 emergency response teams of your operations.
. §264.72 You must'notify the Regional‘ EPA office of an 'improperx
§265.72 manifest receipt if not reconciled with the waste generator Or transporter.
B.1.2 Reporting
° §262.41 A Biennial Report (Form 8700-13A) must be submitted by March 1 every even-number
year to the regional EPA office. if hazardous..waste. is.sent- off -site. - -
. §262.55 If you receive an improper manifest or if ydu do not receive confirmation of manifest
receipt at all, you must file an Exception Report.
® §262.56 Primary expoi'ters of hazardous waste must file an Annual Report Sur;imarizing
hazardous waste activities no later than March 1 of each year. ‘
. §26243  Additional réponing related to the quantity and disposition of your waste may be
required according to RCRA sections 2002(a) and 3002(b).
e  §26475  Each TSDF must submit a Biennial Report (Form 8700-13B)
§265.75 outlining waste activities. - .
® §264.76 Any non-exempt waste reéeived without an accompanying -
§265.76 manifest must be reported to the regional EPA. )
. §264.77 Additional reporting is Tequired for releases, fires,
§265.77 - explosions and facility closures, etc.
B.1.3 Monitoring/Testing
. §264.13 TSDFs are required to obtain a detailed chemical and
§265.13 physical analysis of the wastes present at the facility. \
. §264.97 Ground-water monitoring is required at all final status ‘TSDFs.
. §265.90 Ground-water monitoring is required at land-based un’its'ot; Interim Status TSDFs.
B.1.4 Recordkeeping ¢
. §262.40 Generators must keep records of all maﬁifests,‘Biennial Reports, Exception Reports,
and any test results or waste analyses for a period of three years. , :
. §262.57 For all hazardous waste exports, a pi'iméry exporter must maintain a three year record
of mnotification forms and Annual Reports along with a record of EPA’s
Acknowledgement of Consent and confirmation of delivery of your hazardous wastes.
3 §263.22 RCRA Transporters must keep a three year record of all manifests signed by the

B-2

(d) You musi inform the generators of the waste received at your facility that ybu have

. generator and the next designated transporter or designated facility.




B.15 '»Planmng/Studres/Modelmg

B.L6 Trarmnghv

B.17 Inspections

B-le, Manifesting : o : : ‘ R ) : S

, §264.98 A detection momtormg program is requxred at all Fmal Status TSDFs

Part 264 Subpart D TSDFs must develop 2 Contmgency Plan and

o §26414i  TSDFs must have developed a cost estimate for facrlrty
- §265.142 - closure '

'§264.144  TSDFs must have developed a cost estimate for facrlrty
~ §265.144 . post-closure care. - ‘ _

1§26234 At least one person at all generator facdmes must be tramed to coordmate emergency ,

- §265.201 | 'Small quantny generators have a series of reqmrements if they accumulate waste in

' "§265.195 . Generators may store hazardous waste in tanks provrded that they mspect darly the

" Part 262 Subpart B A completed copy of each mamfest must be grven to each transporter and

§263.20 Transporters must complete and distribute copies of the. mamfest to the next delrvery

§264.73 TSDFs must maintain comprehensrve operatmg records untxl : - -
§265.73 . closure of the facrhty R :

§26593 ~  An outlme of a ground-water qualrty assessment program is requrred at all Intertm
.. 'Status TSDFs D S :

§264.99 . 'A complrance momtormg program is requrred at all ‘Final Status TSDFs

Part 265 . Emergency Procedures and submit copies to local fire departments pohce departments, :
o hospitals, and emergency response teams. _

s response measures. .

§264t16 .‘ TSDFs must provrde a factlny personnel trarmng program
§265.16. .

§264.55 - An emergency coordmator must be trained to coordrnate
§265.55. - emergency response measures at TSDFs.

Y

Specrﬁc types of TSDFs have their own mspectron regulatrons, whrch can be found in
§264 174, §264. 195 §264.226 §264. 253 §264.?54 §264.303 §264 347 oo -

-

\

tanks and document this in operattons reoords o

- the owner/operator of the desrgnated facrhty as well as the generator.

'pornt and to: the desrgnated facrlrty handlmg the waste.

§264.71 TSDFs must srgn all mamfest copies, note any significant
§265.71 . drscrepancres, gtve the transporter an rmmedrate copy, and send a copy to the generator. )




B.L9 Labeling
. §262.31
e  §26232
. §262.33

B-4

As a generator, each package shipped must be labeled as part of a pre-transponétion

' requirement.

Each package of hazardous waste must_be marked by the generator before sending.

Before transporting hazardous waste or offéring the hazardous waste for transportation
off site, the generator must placard or offer the appropriate placard to the transporter.

B.1.10 Preparedness/Protective Equipment

o . §26432
§264.33
§264.34
§265.32
§265.33
§26534

TSDFs are required to have an internal communicating
alarm system, devices for summoning local assistance,
fire control equipment, and a water supply system. You
must also have a 24-hour 'surveillance system, 2 physical
facility barrier, and a means of controlling entry to

your facility (including sufficient warning signs).

B.1.11 Closure/Post-Closure Assurance

' §264.143
§265.143
. §264.145
§265.145

A TSDF oWner/opemtor must establish financial assurance o ‘
for closure of the facility through the selection of one of the options listed in this
séection. - “ '

The owner/operator of a hazardous waste management unit
must establish financial assurance for post-closure care.

B.1.12 Insurance and Special Taxes

Y §264.147
§265.147

TSDFs are required to demonstrate financial -
responsibility for injuries and property damages to third parties either through
insurance or through some other trust fund that will provide at least $1 million for

accidental occurrences with an annual aggregate of 32 million exclusive of legal defense
costs * B ‘ :




Exn'mi'r B-1-1

REGULATORY COSTS UNDER THE RESOURCE CONSERVATION

AND RECOVERY ACT (RCRA)

Type of Requiremeni, ‘

Specxﬁc Reqmremmt in 40 CFR

Notification
Reponing

 Monitoring/Testing
' Recordkeeping

 Planning/Studies/Modeling

Training

» 'Insp.'e'ctions‘ '
,‘Man,ifds;ving'. -
‘Labeling

| Preparednms/?fqtective
Equipment

Closure/Post-Closure Assurance
Medical Surveillance

Insurance and Special Taxes

| 5264 Subpans 1-X, §265 201, §265 195

| §264.147, §265.147

§262.12, §262.53 §264. 12, §264.37, §264 72 §265 12 §26537,

. §265. 72

§264 75, §262.41 §262.43, §262.55 §262.56 §264 76 §26477

§265.75, §265.76, §265.77
- §264.13, §264.97, §265.13 §265‘.'90' '
| §262.40,. §252.57 §262.73, §26322, §265.73 .

- §264.142, §264 Subpart D, §265 Subpart D, §264. 98,

§264.99, §264.144, §265.93, §265.142, §265.144

‘\:§262.34(d)(5)(i)1,'§264 16, §zé4'55 §265.16, §265.55

§262 Subpart B, §263.20 §264 71, §265 71 ‘ |

: §262.31 §262.32, §262.33

- §264. 32, §264.33 §26434 §265.32, §265.33 §265 34 .

§264.‘143,~§264.145, §265.143, §265.145

NA = ‘Not Applicable
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B.2 COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY
ACT (CERCLA) ‘ ~ .-

The Comprehensive Environmental Response, Coinpensation, and Liability Act of 1980 (CERCLA)
was enacted to provide for liability, compensation, cleanup, and emergency response for hazardous
substances released into the environment and the cleanup of inactive hazardous waste disposal sites.

The subsequent promulgation of Federal regulations may involve hidden or future costs at or for
your facility. Although the primary impact of CERCLA cost considerations will be addressed in Chapter
4 (the Future Liabilities Costs (Tier 1) section of this benefits manual), there are some factors that should
be considered here. Namely, the tax on certain chemicals could be considered a hidden overhead cost at
your facility. The Section 4661 taxes are listed in Exhibit B-2-1 and appear in Subtitle A, Subchapter B
of CERCLA. ‘ » : ‘




~ EXHIBIT B-2-1 -

~ TAX ON CERTAIN CHEMICALS UNDER CERCLA SECTION 4661

Amount'of Tox

' Amount of Tax

‘ Ethylene-

- Chemical " (S per Ton) "~ Chemical ' ($ per Ton)

_Acetylene .4.87 . "Hydrochloric acid 0.29
Ammonia 264 . .. . Hydrogen fluoride 423
Antimony 445 " Lead oxide - 4.14

. Antimony trioxide 375  Mercury . 445
. Arsenic o - 445 " Methane - 3.44
. Arsenic trioxide - 341 Naphthalene 4.87
Barium sulfide - 230 . Nickel - - 4.45
" Benzene. - 487 Nitric acid - 024
* Bromine 445 , Phosphorous T 445
Butadiene: ©L 487 Potassium dichromate . 169
‘Butane 4.87 " Potassium’ hydroxxde ‘ - 022
Butylene . - 4.87 Propylene. 487

. Cadmium . C 445 Sodium dichromate 187
Chlorine 270 . Sodium- hydroxide - 0.28
Chromite 152 ~ Stannic chloride 212

Chromium 445 Stannous chioride - 285
Cobalt -, 445 Sulfuric acid .'0.26
. Cupric oxide | 359 Toluene 4.87
Cupric sulfate 1.87 . Xylene ‘ 487

Cuprous oxide | © 397 . -Zinc chloride _ 222
487 Zino sulfate . 190

a SOURCE: SARA (PL 99-499) Submle A, Subchapter B Section 4661.

NOTE: The ma;onty of oosts associated wnh CERCLA are considered wnhm
the Future Liabilities (Tier II) section of this' beneﬁts manual. '
- Only the Section 4661 taxes are included in Tier L :




" B8

B3 SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT, TITLE INl (SARA TITLE IID

- Title III of the Superﬁind Amendments- and Reauthorization Act, which is élso known as the
Emergency Planning and Community Right-to-Know Act of 1986, is intended to encourage and support

emergency planning efforts at the State and local levels and provide the public and local governments with . |

_ information concerning potential chemical hazards present in their communities. The emergency planning
requirements of SAFA Title III recognize the need 1o establish and maintain contingency plans for
responding to chemical accidents which can inflict health and environmental damage as well as cause
significant disruption within a community. ' ) :

Federal regulations desighed to produce these goals have been promulgated and could possibly
involve hidden costs at your facility. Many of the specific cost creating requirements can be found in Title
40 CFR Parts 350, 355, 370, and 372. v o ‘ : ;

The most important requirements are Sections 312 and 313 of SARA. Section 312 covers emergency
preparedness for accidental releases while Section 313 calls for reporting. all.environmental releases of
Section 313 chemicals. The regulations corresponding to these two sections are found in 40 CFR §370.25
and §372.30, respectively, and are presented in Subsection B.3.2 below.. The reports submitted under SARA
Section 313 have begun to bring scrutiny on facilities from the communities where the facilities are located.

_EPA feels that this reporting requirement will have a major influence on pollution prevention.

Exhibit B-3-1 indicates the specific requiremems associated with ‘particular' types of _reé;uir'ements that
might create costs at your facility. For example, notification costs under SARA Title III are driven by the
specific notification requirements found in Sections 355.30 and 355.40. ‘ A :

Finally, you should note that there may be additional, State- or local-level requirements for your
facility under this regulatory program. These requirements usually do not lessen impact of the federally
dictated ones. Indeed, they can requjre additional activities on your part, and, therefore, costs that may
help justify waste minimization implementations. You should remain aware of any such additional
requirements imposed locally. ' : '

B.3.1 Notification

. §355.30 ®) You are required 10 ,notify‘ the 'S;ate emergency response commission (or
Governor if no commission exists) that your facility is subject to the provisions of Part
355. : oo ’

. §355.30 (@(1) You must inform the local emergency planning committee of any facility
changes that will affect emergency planning, and '
2) you are required to furnish information relevant to emergency planning upon
request. ' -

. §355.40 (b)(1) You are required to inform the commimity emergency coordinator or the local
emergency response committee of the area most likely to be affected by a release.
3) You are also required to submit a written follow-up emergency notice after
a release. - , ‘
(2) and (4) give information regarding what the notices should include and what
exceptions exist. 4 ‘

. §372.45 If you sell or distribute a mixture or trade name product to a facility described in
§372.22, you must inform each person who receives the material of toxic chemical
information as described in §372.45(b). - “ ‘




B3.2 Reporting

o §721 (@ You may be reqmred to submit a Material Safety Data Sheet (MSDS) for each
. hazardous chemical present at your facility to the local emergency response committec,
‘ S ' ,’ the State commission and the local fire. department. (Note:. there are alternative
LR g ' L reportmg methods in lieu of- the MSDS report - see §370. 21(b))
, o ; . (c) Srgmﬁmnt additional mformanon coneermng the hazardous chemical must be o
- R submitted in a revxsed MSDS report. .

@ You must submn a MSDS report upon request by the emergency response
committee.

e  §37025 @) . If you are sub]ect to Part 370 then you must submn an inventory form to the
o . emergency response commission, committee and local fire department. The report must .
f contain Tier I information and shall be submitted before March 1 of each year, starting
" in 1988. (Note a-Tier II form may be submitted in lieu of the Tter I form - see
§370 25(b)) : .

" (€) You must submit a Txer II report if requested by the emergency responsef
'commlsswn N

o §372.30 ‘(a) For each toxic chemical known to be manufactu_red (incloding imported),
- SEPRUE . processed, or otherwise used in excess of an applicable threshold quantity (see §372.25),
. the owner/operator must submit EPA Form R (EPA Form 9350-1) to EPA and to the
. -State in which the facxhty is located (the chemnzls for whrch this reqmrement currently ‘
, applies are found in Part 372 Subpart D).

E ’(b) A Form R report also may need 10 be completed for a toxic chemical known
to be present as a component of a mmure or- trade name product that exeeeds
thresholds as defined in paragraph (a).

Note §372.30(b)(2) provxdes gurdelmes for determrmng threshold amounts if the
- concentration or identity of a chemical is unknown in a trade name product. '
* Note also:- Certain reporting exemptions exist for de minimis concentrations of a toxic
- chemical, articles, specrﬁc uses, laboratory activities, certain owners of leased properties,
. and certain operators of establishments on leased propeérty. Details of these exempuons;,
~ can be found in §372.38 :

B33 Reeordkeepmg

. o  §37210 ' (a) Ifyou are subJect to Part 372 you are reqmred 10 keep reeords of the followmg
‘ . _ - for 3 years: . .. ) v
‘ s (1)  the report you submit under §37230 o
(2) compliance determination materials and documentation under §372.22 or §372.45
. .- (3 ' documentation. supportmg the Form R: (§372.30) report (for documentanon‘
s . o ‘ detarls see §372.10(3)) - , . . '

: (b) If _you are subject to the notification requirements of Part 372 then you are
required to keep records of the following for 3 years: ~
(1) .all supporting materials and documentation used to determine whether a nouee
is required under §372.45 ’

(2)  all supporting materials and documentauon used in developmg each requrred.
notice under §372.45 and a copy of ‘each notice.




B.3.4 Inspections

§370.25

B-10

If you submit an inventory form under §370.25 then you are required to allow on-site
inspection by the fire department having jurisdiction over the facility upon request of
the department, and shall provide specific location information on hazardous chemicals
at the facility. ' ' ) ' : '
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S TP

: REGULATORY COSTS UNDER TITLE III ‘
- THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACI‘ (SARA) ) :

.

“Type of Requirement o Specific Requi'remé'nt‘in’ 40°CFR

Notification L o gass3g, §355.40, §372.45
‘Reporting - - B k-§37o 21, §37025, §370.28 §37230
'Moniiorihgfl_"eséi@ . NA | ‘
,’Recordket:aping S N ‘ §37zio
mahning/smdismbaeung ' I Na
Trammg o i, - " NA
mspestions - sm25
 Manifesting . . N |
,Lab"éﬁng o . Na
‘Prépafédh&s/P;otécﬁv.é Equi'p’nicml" l‘ o j. NA

| Closure/PosyCl&ure Assuranég R © NA
Medical S“u'rveilla'nce‘ R L - NA.

Insurance and Special Taxes - . NA

NA = Not Applicable
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B.4 CLEAN AIR ACT (CAA)

Section 101(b) of the Clean Air Act (CAA) states that the purposes of the Act are to protect and
enhance the quality of the nations air resources so as to promote the public heaith and welfare and the
productivity capacity of its population; to’ initiate and accelerate a national research and development
program to achieve the prevention and control of air poliutiox; to provide technical and financial assistance
to State and local governments in connection with the development and execution of their air pollution
prevention and control programs; and to encourage and assist the development and operation of regional
air pollution control programs. - , S - .

Federal regulations have been promulgated pursuant to ‘these goals, several of ‘which‘may involve
hidden costs at your facility. Many of the specific cost-creating regulations include 40 CFR Parts 58, 60,
61, 66, and 67. ‘ ‘ :

Exhibit B<4-1 indicates the types of hidden costs associated with specific CAA. regulations. For
example, reporting costs attach to the reporting requirements in Sections 60.7, 61.09, and 61.11. Note that.

this Exhibit cites only the general provisions of the CAA regulations. Other, industry-specific requirements

may apply to you but are not listed in Exhibit B4-1. ; ‘ .

Exhibit B-4-2 provides a list of the industries with specific regulations on standards of performance
for new stationary sources of air emissions, and gives the location in 40 CFR Part 60 where they can be
found. You should be aware of these regulations when determining regulatory costs at your facility.

Specific regulations may also apply if you emit hazardous air pollutants as defined by Section 112
of the CAA. Exhibit B-4-3 lists these pollutants. ‘ ‘

In addition to the hazardous air poliutant regulations, industry- and chémiml-sPeciﬁév National

Emissions Standards for hazardous air pollutants (NESHAPS) may also apply to your facility. The
industries and chemicals as well as their location in 40 CFR are listed in Exhibit B-4-4. o

Not included in this general overview are the requirements surrounding the Prevention of Significant
Deterioration (PSD) permits or the nonattainment permits. These programs are driven in most areas by
State implementation plans and consequently vary from region to region. There may be reporting,
monitoring, and recordkeeping costs associated with these permits and other, local regulations, which you
should be aware of when calculating your hidden O&M costs. o

B.4.1 Notification

° §60.7 (@)  You are required to furnish the Administrator of the Environmental Protection
Agency or the appropriate State agency with written notification of:
(1) the date that construction of an affected facility (a facility with applicable
- stationary source standards) is commenced; ‘
(2) the anticipated date of initial startup of an affected facility; - C.
(3) the actual date of initial startup of an affected facility;

(4)  any physical or operational change to your facility that increases the emission

. _ rate of any air pollutant; :
: (5) the date of your continuous monitoring system initial demonstration;
(6) the anticipated date for conducting opacity observations; and
*(7)  the use of your continuous opacity monitoring system data results to determine

compliance with the applicable capacity standard during a performance test.

* §61.09 You are required to provide notification of the énticipated and actual startup of 2
facility with hazardous emissions (Exhibit B-4-4). '

. §61.13 If your facility emits hazardous pollutants to the air (Exhibit B-4-2), there are further

notification requirements, including notice of startup and notice of all emissions tests.
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B.4.2 Reporting
. §6"0.7‘ - () Youare reqniretl 1o submit a Compliance and Monitoring Assessment Report '
. ‘ every calendar quarter. The report should contain’ oomphance data and relevant
> 1 momtormg and prooess data. :
. : o §6b.8 ‘ ) 'Performance test results are to be reported as mdttmed by the appropnate regulatory
- SR . agency S : - , _ ,
K - §60.11 - All opacxty test results are to be reported to the appropnate regulatory agency.
- o §61.10 - If you are the owner or operator of an existing source-Or a new.source which had an ,
© initial startup before the effective date of the regulation, then you are required to .-
' submit a report that includes identity of the hazardous pollutants, -amounts emxtted,
control devxoes used, etc. . .
e §6L14 The results of any performance test of your hamrdous pollutant momtormg system must

- be recorded.

B43 Monltonngfl‘estmg

e §60.13- Each operator of an em:ssmns producmg facxhty must install a continuous momtormg
' IR "‘system X
o §60.8  Alo requu’ed is emxssxons control performanoe testing, for which you must provide

. sampling ports, sampling platforms, safe access to samplmg platforms, and utilities for
'samplmg eqmpment. - , - '

. §'6'0.1l1 R Your facility may employ a Contmuous Opacny Momtonng System (COMS) in order
: o to demonstrate comphance with opactty regulattons '
"o . §61.14 'Hamrdo'_us pollutant emissions (Exhibxt B-4-3) require additional monltoring. '
.« §6113 - Additional emissions tests are also required for hazardous pollutants (Exhibit B-4-3).

B.44 Recordkeeping

.. §60.7 (®) You are reqmred to maintain records of the following: 7
o E - ', the occurrenoe and duratton of any startup, shutdown, or malfunctton of the
- facility; . .
- - the occurrence and duration of pollunon control eqmpment fatlure or momtormg
' ‘ equtpment failure. .

e §60.>8‘1 S Allv.performanoe.test data must be reoorded.
3 . | §60.11}l' Al opacity test data mu;t be, reoorded; '
o  §6114 'Hazardous pollutant monltoring data must bejreoorded.' f
7 e '~ ,‘§61.137 o Hazarclons entission§ test restllts. must be reeorded.

-

B.4.5 Inspectione

e ’§60.11 o Part of regulauon comphance enforoement mcludes the mspectton of pomt sourees of
: »pollutxon : :




B-14 ' o

‘ EXBEIT B-4-1

REGULATORY COSTS UNDER THE CLEAN AIR ACT (CAA)

Type of Requirement ; ‘ Specific Requiremeht in 40 CFR a/
Notification . se0n, §61,09, 861. BY .
Reporting S §607(c), §608 §60.11, §61.10, §61.14 J
Monitoring/l'est.ing _ §60.8, §60.11, §60.13,‘§61.13,' §61.14 _/
Recordkeeping | S §60.7(b), §60.8, §60.11, §61.13(g), §61.14 b/
Planning/Studies/Modeling | | . NA o
Training . ' ' NA
Inspections ‘ | : §60.11 |
Manifesting ‘ . NA | ;
Labeling | S | NA -
Prcparednss{Protective Equjpmgnt NA
Closure/Post-Closure Assurance o NA'
Medical Surveillance : NA B
Insurance and Special Taxes | NA
NA =  Not Applicable; ie., no general (1e not mdustry-specxﬁc) requxrements apply o0 thxs cost -
category.
a/ Citations to general regulatory provxslons oniy; ie., mdnstry-specxﬁc reqmremems are not cned
in this exhibit.

b/ Chemical-specific standards apply.
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EXHIBIT B-4-2

CLEAN AIR AC’I‘ IN'DUSTRY-SPECI’FIC REGULATIONS
ON STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES

: Affected Industry

" Reference in 40 CFR

Ammonium Sulfate Manufacture

Asphalt Concrete Plants :

Asphalt Processing and Asphalt Rooﬁng Manufacture S
Automobile and Light-Duty Truck Surfaoe Coatmg Operatrons

. Coal Preparation Plants
Electric Utility Steam Generation (Construcuon oommenoed

after 9/18/78)
Ferroalloy Production Facilities

‘Fossil-Fuel Fired Steam Generators (Construcuon oommenced

after 8/17/71) o
Glass Manufacturing Plants
Grain Elevators
Graphic Art Industry: Publication Rotogravure Pnntmg

- Incinerators.. |
 Industrial Surface Coating: = Large Applications

Industnal-Commercxal—lnsutuuonal ‘Steam Generaung Umts '
Kraft Pulp Mills
Lead-Acid Battery Manufactunng Plants

- Lime Manufacturing Plants
. Metal Coil Surface Coating

Metallic Mineral Processing Plants

" Nitric Acid Plants -

Petroleum Refineries

Phosphate Fertilizer Industry: Trxple Superphosphate Plants

Phosphate Fertilizer Industry: Granular Tnple Superphosphate
Storage Facilities

‘Phosphate Fertilizer Industry' Diammonium Phosphate Plants
‘Phosphate Fertilizer Industry: Superphosphoric Acid Plants
" Phosphate Fertilizer Industry: Wet-Process Phosphoric Acid Plants

Phosphate Rock Plants .
Portland Cement Plants

. Pressure Sensitive Tape and Label Surfaoe Coaung Operauons

Primary Aluminum Reduction Plants

Primary Copper Smelters ‘

Primary Emissions from Basic Oxygen Prooss Fumaoes
(Construction commenced after 6/11/73)

anary Lead Smelters. '

Primary Zinc Smelters

Secondary Brass and Bronze Ingot Producuon Plants

.. Secondary Emissions from Basic Oxygen Process Steelmaking

Facilities (Construction commenced after 1/20/83)

- Sewage Treatment Plants’
:Secondary Lead Smelters

Stationary Gas Turbines

" 860, Subpart PP

§60, Subpart 1

§60, Subpart UU

§60, Subpart MM
§60, Subpart Y

- §60, Subpart Da -

§60, Subpart z

. §60, Subpart D

§60, Subpart CC ..

' §60,. .Subpart DD

§60, Subpart QQ -
§60, Subpart E
§60, Subpart SS

" §60, Subpart. Db

§60, Subpart BB
§60, Subpart KK

- §60, Subpart HH
. §60, Subpart TT . -

§60, Subpart LL
§60, Subpart G

'§60, Subpart'J

§60, Subpart W -

860, Subpart X

~'§60, Subpart V

§60, Subpart U

§60, Subpart T
§60, Subpart NN
§60, Subpart F. .
§60; Subpart RR'
8§60, Subpart S
§60, Subpart P

7 §60 Subpart N’

§60, Subpart R
§60, Subpart Q - -
§60, Subpart M

| §60, 'Subpart Na

§60, Subpart O

© .§60, Subpart L ' -

§60, Subpart- GG




B16

EXHIBI'I‘ B-4.2 (contmued)

CLEAN AIR ACT INDUSTRY-SPECIFIC REGUIATI()NS
ON STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES

Affected Industry T " Reference in 40 CFR

Steel Plants: Electric Arc Furnaces ” ‘ ' §60, Subpart AA .
Steel Plants: Electric Arc Furnaces and Argon-Oxygen . §60, Subpart AAa

Decarburization Vessels (Constructed after 8/17/83) , , ‘
Storage Vessels for Petroleum Liquids (Construction, ‘ §60, Subpart K

reconstruction, or modification commenced between 6/11/73

and 5/19/78) '
Storage Vessels for Petroleum Liquids (Construction, , §60, Subpart Ka

reconstruction, or modification commenced -between- 5/18/78 - ‘

and 7/23/84) . K ,
Sulfuric Acid Plants | L §60, Subpart H L
Surface Coating of Metal Furniture §60, Subpart EE - .
Synthetic Organic Chemicals Manufactunng Eqmpmem Leaks " §60, Subpart VV

of VOC
Volatile Organic Liquid Storage Vessels (Construction, §60, Subpart Kb

reconstruction, or modification commenced after 7/23/84)

SOURCE: 40 CFR Part 60.
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EXHIBIT B-4-3

HAZARDOUS AIR POLLUTANTS WITH PARTICULAR EMISSIONS STANDARDS
" UNDER THE CLEAN AIR ACT

i

'I'he followmg hst pr&sents the substances, that, pursuant to Section 112 of the Clean Air Act, have"
been designated as hazardous air pollutants Special emissions standards apply 0. these substanws which
may-be 51gmﬁcam m determxmng hidden costs at your faeﬂxty '

o , " Asbestos e Inorgamc Arsenic

‘ L ' : -Benzene - Mercury - . -
Beryllium : Radionuclides .
Coke Oven messxons mel Chloride

The followmg hst presents other substances for whxch a Federal Reg:ster notice has been pubhshed

S

that included consideration of the serious health effects, mcludmg cancer, for ambient a1r exposure to the ‘
substance. Spec:al ‘emissions standards may also apply to these substances. :

.Acrylomtnle N
~1,3-Butadiene

Cadmium

Carbon Tetrachlonde '

¢Hexnehlorocyclop»‘mad1ene a

‘Manganese . .
.. Methyl Chloroform
’ . Methylene Chloride

~ Chlorinated Benzenes ° Nickel A
- Chlorofluorocarbon ) Perchloroethylene
Chloroform Phenol
- Chloroprene Polycyclic Organic Matter
Chromium Toluene ~ .
Copper " Trichloroethylene
Epichlorhydrin " - Vinylidine Chloride

Ethylene Dichloride

Ethylene Oxide

Zinc and Zinc Oxide

SOURCE:

40 CFR Pari 61
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EXHIBIT B-4-4

INDUSTRIES WITH PARTICULAR NATIONAL EMISSIONS STANDARDS
FOR HAZARDOUS AIR POLLUTANTS UNDER THE CLEAN AIR ACT

ihdustry

Reference in 40 CFR

Asbestos

Beryllium

Beryllium Rocket Motor Firing

Equipment Leaks (Fugitive Emission Sources)

Equipment Leaks (Fugitive Emission Sources) of Benzene

Inorganic Arsenic Emissions From Arsenic Trioxide and
Metallic Arsenic Production Facilities

Inorganic Arsenic Emissions From Glass Manufacturing
Plants : o

Inorganic Arsenic Emissions From Primary Copper Smelters

Mercury “

Radionuclide Emissions From Department of Energy (DOE)
Facilities ‘ : :

Radionuclide Emissions From Elemental Phosphorous Plants

Radionuclide Emissions From Utilities Licensed by the
Nuclear Regulatory Commission (NRC) and Federal
Facilities Not Covered By Subpart H

Radon-222 Emissions From Licensed Uranjum Mill Tailings

Radon-222 Emissions From Underground Uranium Mines

Vinyl Chloride ‘ .

'§61, Subpart M

§61, Subpart C
§61, Subpart D
§61, Subpart V
§61, Subpart J
§61, Subpart P

§61, Subpart N

§61, Subpart O
§61, Subpart E
§61, Subpart H

§61, Subpart K
§61, Subpart I

§61, Subpart W
§61, Subpart B
§61, Subpart F

SOURCE: 40 CFR Part 61.




'BS- CLEAN WATER ACT (CWA) ‘

_Section 101.(2) of- the Clean Water Act (CWA) states that the ’objective 6f the Act is to restore and
maintain the chemical, physical and biological integrity of the Nation’s waters. '

In an attempt to achieve these goals, Federal regulations have beer promulgated which include such
provisions as monitoring and treatment standards, effluent standards, definitions of hazardous discharges,
etc. Many of these regulations may involve hidden costs to your facility. In particular, 40 CFR Pans 117,

122, 123, 129, and' 403 are significant in defining hidden regulatory costs.. -~ . o

" Exhibit B+5-1 indicates the types of hidden costs associated with specific CWA regulations. For

example, notification costs attach to the notification requirements of Section 122.41, 11721, and 1295. .

" Note that the Exhibit presents only general CWA provisions. Pollutant- and industry-specific regulations

" in 40 CFR. :

-«

may apply to you that are not listed in this Exhibit.

~Exhibit B-5-2 ﬁrovides a list of toxic polluiants with particular effluent guici’eiihs found in 40 CFR

'§401.15. Reguiation of these pollutants could mean additional costs at your facility.

InduStry,-speciﬁc efgﬁéﬁt guidelines may aiso apply to your facility, and could mean added regnlitofy o
cost. Industries subject to these guidelines are listed in Exhibit B-5-3. The list also includes the location

Vo

Finally, you should <n‘ote‘ that theére may be additional, State- or local-level requirements for your

facility under this regulatory program. These requirements usually do not lessen impact of the federally .

dictated ones. 'Indeed, they can require additional activities ‘on your part, and, therefore, costs that may.

_help justify waste minimization .implementations. You should remain aware of any such. additional

" 'BS1 Notification

requirements imposed locally.

s

e §12241 - (h) _ If you are the owner/operatdr of a facility that diréctly discharges into navigable

waterways or discharges into Privately Owned Treatment Works (POTWs), you' have

the duty to provide discharge information to the EPA or to the appropriate State
agency for decision making purposes. This notification requirement is described within -
. the National Pouutapt Discharge Elimination System (NPDES) permitting process.
- ‘.§11;7.21| o You~ have ndzt!iﬁmﬁon‘raponsibiliﬁx fqlléwi‘ngr the direct discharge ;6f'a reporiable
o ' quantity of any hazardous pollutant (Exhibit B-5-2) that exceeds promulgated standards.

. §1295 (a)(l) ‘You must notify the.Administrat'or that you have a toxic pollutant discharge

within 60 days of the promulgation of the standard. ‘ R
. @ You must also notify the Administrator if you intend to commence any activity

. which would result in the- discharge- of a toxic pollutant that has specific effluent

standards. : ' r
e 840312 . () The Industrial User must notify the POTW of any slug 16ading as defined by
T amse)@- R R >+
BS52 Reporting . I

'3 §122.41 (@) The EPA or the appropriate State agency requires a report of the following: -
' , “ (1)  Planned changes to the permitted facility; : . '
(2) Anticipated noncompliance; :
.(3) Notice of transfer of permit;
(4) Monitoring results;
(5)  Compliance schedules;
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BS54

B.5S

§122.44
§129.5

§403.12 B

§129.5

B-20

(6)  24-hour reporting of uhamicipated discharges that present an immediate health

threat to the public; :

(7)  Other noncompliance; and
(8) Relevant facts not initially reported (supplemental reports).

" The frequency of these reports depends on the nature and effect of the discharge, but
will be performed at least once yearly. . S

(d)(2) You are required to file annual compliance reports if you are subject 1o any
toxic standard or prohibition (unless already-included in your NPDES permit)

Industrial Users diséhafging to POTWs have fnnhef reporting requirements, which
include: ‘ ‘ - : -

(b) Baseline Monitoring Reports (performed once; it provides general information "
about your facility and process);:- - :

(@) report on compliance with categorimi pretreétmem standard deadlines (alSo,
performed only one time); ‘ -

(e) periodic répdns on continued compliance (performed twice yearly, in June and
December). s o ,

(d)(1) Reporting compliance conditions is required upon the compliance date for any
Exhibit B-5-2 toxic pollutant effluent standard or prohibition. - '
(2)  Within 60 days following the close of each calendar year, each owner or operator
of a discharge subject to0 any toxic standard or prohibition must report to the
appropriate agency. ‘ :

Monitoring/Testing

§122.41

§403.12

§129.5

() In order to meet comprehensive Teporting requirements, you must perform
monitoring and sampling of your effluent streams for the purpose of increased
compliance. ‘ ‘ :

(g) Monitoring is also requiréd to deinohétrate continued compliance with |
pretreatment standards for discharges to POTWs. o

(d)(3) For toxic effluents, you must take 5 discharge samples at approxiniately equal

_intervals throughout the working day.

Recordkeeping

§122.41
§403.12
§129.5

Inspections
§122.41

(i)' | You are required to keefa ‘accurate records of all monitoring information under_‘
the NPDES. . , ‘ :
@) Al Industrial Users of POTWs are required to maintain records of all
information resulting from mqnjtoring' -activities. ‘

@@1.2) You are also required to provide records of all toxic pollu'tants (Exhibit B-
5-2) and toxic effluent discharge compliance. -

(i) The EPA or the appropriate State agéncy has legal authority to enter your -
facility for the purposes of inspection and investigation of compliance.
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B.5.6 Preparedness/Protectxve Eqmpment

N §122.41 (e) ‘This provision requu&s the opcranon of backup or amnhary facilities.or smlar '
‘ - systems which are instalied by a NPDES permittee only when the operation is necessary '
to achxeve comphance with the condmons of the NPDES permit.
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EXHIBIT B-5-1

REGULATORY COSTS UNDER THE CLEAN WATER ACT (CWA)

Type of Requirement

" Specific Requirement in 40 CFR 2/

Notification

Reporting

Monitoring/Testing
Recordkeeping
Planning/Studi&sModeling
Training

Inspections

Manifesting

Labeling

f’rcparcdnws/?rotective Equipment
Closure/Post-Closure Assurance
Medical Surveillance

Insurance and Special Taxes

§117.21, §122.41(h), §129.5(2)(1.2)

§122.41, §122.44, §129.5(d)(1,2), §403.12

§12241(), $129.5(d)(13), §40.12
§122.41(), §129.5(d)(1,2), §403.12Q)
NA | |
NA
§122.41(3),
NA
NA
§122.41(e)
NA
NA

NA

'

NA = Not Applicable; i.e., no general (i.e., not mdusuy-spemﬁc) requn'ements apply to this cost category.

a/ Citations to general regulatoxy provxsmns only; i, neither industry- nor chemxml-spemﬁc .
requirements are cited in this exhibxt. . S




EXHIBIT B-S-2 . -

;o

- TOXIC POLLUTANTS UNDER THE CLEAN WATER ACT

CWA.

“The following list is oon\prised’ of the ioxic pollutant's'designated Vpuxsuam to Section 307(a)(1) of

: Efﬂuent standards have been promulgated for substances -in bold. General and chexmml-speqﬁc
‘standards for these tOXlC pollutants can be found in 40 CFR 129.

Efﬂuent standards are to eventually be promulgated for all substanees on thls list. .

‘ Acenaphthene , N ,
Acrolein ' ' S
“Acrylonitrile R S
Aldrin/Dieldrin
Anumony and compounds

- Asbestos

Benzene

‘Benzidine . .

Beryllium and compounds S
Cadmium and compounds ’

Carbon tetrachloride -

Chlordane (technical mmul'e and metabohtes)

Chlorinated benzenes (other than
: dxchlorobenzenes)

Chlorinated ethanes (including 1,2- -
dichloroethane, 1,1,1 tnchloroethane, and
“hexachloroethane)

Chloroalkyl ethers chloroethyl and mzxed ethers) .

Chlorinated naphthalene :

Chlorinated phenols (other than those listed -
elsewhere, includes trichlorophenols and
chlorinated cresols) '

- Chloroform

2-chlorophenol

‘Chromium and compounds

Copper and compounds -

Cyanides - .

"~ DDT and metabolites .

Dichlorobénzenes (1,2-, 1,3, and 1, 4—
~ dichlorobenzenes)

~ Dichlorobenzidine , '
Dichloroethylenes (1,1- and 1,2-d1chloroethylene)

2,4-dichlorophenol

~ Dichloropropane and dxchloropropene

2,4-dimethylphenol

- Dinitrotoluene

Dxphenylhydrazme
Endosulfan and metabohtes

Endrin and metabolites *

Ethylbenzene - - - -

Fluoranthene

Haloethers (other than those hsted elsewhere, ,
 includes chlorophenylphenyl ethers,

’ bromophenylphenyl either, bls(dxchlormsopropyl) L

ether, bis(chloroethoxy) methane and

~ polychlorinated diphenyl ethers)
* Halomethanes (other than those listed. elsewhere,

_includes. methylene chloride, methylchlonde, ‘
methylbromxde, bromoform, dxchlorobromo-
methane)

. Heptachlor and metabolites
Hexachlorobutadiene .
.Hexachlorocyclohexane - ‘

. vHexachlorocyclopentadxeneIsophorone
Lead and compounds

" .- Mercury and compounds

Naphthalene .
Nickel and compounds :
Nitrobenzene e

- Nitrophenols. (including 2,4—d1mtrophenol

dinitrocresol) .

- . Nitrosamines

Pentachlorophenol

. Phenol
: ,Phthalate esters

Polychlorinated biphenyls (PCBs)

Polynuclear aromatic hydrocarbons (mcludmg
' benzanthracenes, benzopyrenes, benzofluoranthene,

chrysenes, dibenzanthracenes, and mdenopyrenes)

Selenium and compounds :

Silver and compounds " - ‘
23,7, 8-tetrachlorod1benzo-p-dlonn (TCDD)
Tetrachloroethylene

" ‘Thallium and oompounds
Toluene -
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EXHIBIT B-5-2 (continued) | o s

TOXIC POLLUTANTS UNDER THE CLEAN WATER ACT

Toxaphene ) .
' Trichloroethylene .
‘Vinyl chloride
Zinc and compounds - .

SOURCE: 40 CFR Part 401.




- EXHIBIT B-5-3
INDUSTRIES WITH PARTICULAR EFFLUENT GUIDELINES o
” AND STANDARDS UNDER THE CLEAN WATER ACT. . o
> -~ Industry . e .. .= . Reference in 40 CFR
' Aluminum Forming ~ * - : , A - . §467
Asbestos Manufacturing - o o - §427
Battery Manufacturing Point Source Category - T §461
Builders Paper and Board Mills : ' o T §431 .
.Canned and Preserved Fruits and Vegetables e e e e e e 8407
- Canned and Preserved Seafood - . : L S §408 - -
~Cement Manufacmnng o : ' Coa .. §e11
Oopper Forming T IR . o - 3468
Dairy Products ' o , - ' -7 §405
Electrical and Electronic Components ) U §469
Electroplating . . S : S §413 .
‘ Explosives. Manufactunng ‘ ‘ ‘ L ' - - §458
Feedlots : o . o o 8412
Ferroalloy Manufacturing ' : S IR R §424
Fertilizer Manufacturing” A L . 8418
Glass Manufactunng : ) ' o . §426
- Gum and Wood Chemrcals Manufacturmg e T A - 7 §455
- Hospitals _ . ‘ R , . . 8460
Ink Formulating ’, o I : §447
- Inorganic Chemicals St R o §415 -
" Iron and Shell Manufacturing ; S e §420
* +  Leather Tanning and Finishing U - §425
- Meat Products ' - : o LT - §432
.. Metal Finishing : : S R L © §433
Metal Molding and Casting - R ' o §464
Mineral Mining and Processing - S : IR o - §436
Nonferrous Metals ) ‘ o . - §421
Nonferrous Metals Forming and Metal Powders S e o §471-
- Offshore Oil and Gas Extraction ~ =~ = .. . R . 8435
Ore Mining and Dressing -~ . -~ .. . . . - §440 -
- Organic Chemicals o IR . B '§414
Paint Formulating = : . . A ' §446. ‘ R
Paving and Roofing Materials : s , ST . 8443 , L
. Petroleum Refining . B L S 8419 '
s _© . Pharmaceutical Manufactunng s © §439
Phosphate Manufacturing - o : I 7
" Photographic Processing o L L 8459 '




B-26

EXHIBIT B-5-3 '(continue‘d).

INDUSTRIESJWITH‘ PARTICULAR EFFLUENT GUIDELINES
AND STANDARDS UNDER THE CLEAN WATER ACT

Iﬁdusrry

Reference in 40 CFR .

Plastics Molding and Forming
Porcelain Enameling

Pulp, Paper and Paper Board
Rubber Processing

Soaps and Detergents

Stream Electric Power Generating
Sugar Processing

Textiles

Timber Products

§463
§466
§430
§428
§417
+§423
§409
§410
§429

SOURCE: 40 CFR.
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reqmrements for chermeals listed in Exhibit B-6-2.

Code of Federal Regulations.

‘requirements 1mposed loeally
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' B.6 OCCUPATIONAL SAFETY AND HEALTH ACT (OSHA)

- The Occupauonal Safety and Health Act (OSHA), developed under the Departmem ‘of Labor, was
written to preserve employee health and safety in the workplace. OSHA was enacted under P.L. 91-596,
December 29, 1970, and was amended by Public Law (P.L.) 93-237, January 2, 1974, P. L. 95-251, March 27,

- 1978, P.L. 97-375, December 21, 1982; and P.L. 98-620 November 8, 1984. The act assures safe and

healthful working conditions for workmg men and women by authorizing enforcement of thé standards
developed under the act; by assisting and encouraging the States in their efforts to assure safe and healthful
working conditions; by -providing for research, information, _educanon, and trammg in the - field of .
occupanonal safety and health and for other purposes :

OSHA regulauons occur in Title 29 of the Code ‘of Federal Regulauons in Parts 1900 to '1999.

- ‘These Parts include regulation on all employee-related provrsxons, ‘many of which are unrelated to: (and

unaffected by) hazardous materials manufacturing, processing, repackaging, release, handling, or storage.
The OSHA regulatory requlrements outlined.in. this .appendix-concern-only general and -chemical-related
occupational ,safety and health provisions. . Many of the specrﬁc cost creating requrremems can be found

*in Title 29 CFR Parts 1904 and 1910

Exlubrt B-6-1 presents specrﬁc requrrements assocrated wnh parucular types of requrrements that
might create costs at your facility. For example, notification costs under OSHA are driven by the specific
notification requirements found in Sections 1910.1200(g)(8) and those assocxated with the chemrml-speerﬁc

i
s A

The specral chemical reqmremems in OSHA include 30 chemlmls and chemxml types (see Ex.hibu

~ B-6-2). The additional requirements. for these substances can be very extensive (for instance, requiring that

a closed or isolated system be constructed for 4-Nitrobiphenyl) but usually fall within the same regulatory
cost categories as the previous regulatory costs. These 30 chemical and chemical types-are not included in
the cost protocol due to their specificity. If you have any of. these species, you can quanufy any reducible

"costs by understanding the additional requu'ements mposed on your facility. Exhibit B-6-2 presents the . '

chemicals/chemical types that have special prov;srons in OSHA and their section location in Title 29 of the -
Finally, you should note that you are reqmred, aeeordmg to §1904 10 of 29 CFR, to eomply with any

State plans ‘that are in .place. -These plans can not be less stringent than. the federal requirements.
However, they can be a source of even more requu'ements “You should remam aware of any additional

2

B 41 Notification

L

e §1910 1200 (2)(8) You must maintain eopxes of the reqmred matenal safety data sheets (MSDSs) .

for each hazardous, chemrcal in the workplaee readﬂy available to employees dunng eaeh o

work shift.
Ce - There are nouﬁeauon requirements associated wnh the consutuents 'located in Exhibit -
- B-6-2 that may be reduced if the matenal is removed from usage and handhng at your
facllity. . |
 B.62 Reporting . !
. §1904.4 You must make available a record of all m;unes and illnesses havmg occurred at the -
) 3 ' site upon the occurrence of an mcldent. o
. §19d4.5 “You ‘must post an annual summary of occupauonal mjunes and ulnesses for each

wtablrshment. ) g , \ R
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B.6.4

B.6S

§1904.8

§1904.21 -

§1904.15

§1904.16 -

You must, within 48 hours of the occurrence of an employment accident which is fatal
to one or more employees or which resulis in the hospitalization of one or more
employees, report the incident. ‘ -

You mi:st, upon receipi of an Occupational Injuries and Hinesses éurvey Form, fill it
out and return it. ‘ S N S ' ~

Companies with less than 10 employew are exempt from §1904 except fdr the previous
three requirements, i.e., §§1904.5, 1904.8, and 1904.21.

Establishments in SICs 52-89 (excluding 52-54, 70, 75, 76, 79, and 80) are exempt from
part 1904 except for the previous three requirements:  §§1904.5, 1904.8, and 1904.21.

There are additional reporting requirenients associated with the cons't.ituéms located in
Exhibit 1-2 that may be reduced if the material is' removed from usage and handling

_ at your facility.

Monitoring/Testing

There are monitoring requirements associated with the constituents located in Exhibit
B-6-2 that may be reduced if the material is removed from usage and handling at your
facility. o ‘ T

Recordkeeping

§1904.2

§1904.6

§1904.7

§1910.120

You must maintain a log and sunimaiy of occupational injuries and illnesses.

You must keep the records spéciﬁed in §§1904.2, .4, and .5 for a period of five years |
following the end of the year to which they relate. C

You must provide, upon request, the fecords speciﬁéd in §§1904.2, 4, and .5 for
inspection and copying by authorized officials.

(0)(2) An accurate record of the medical surveillance program must be kept.
Information to be kept includes name and social security number of the employee, the
physician’s written opinions, employee medical complaints, and a copy of the
information provided to the examining physician.

There are additionai recordkeeping requii’emems associated with- the constituents
located in Exhibit B-6-2 that may be reduced if the material is removed from usage and
handling at your facility. ‘

Planning/Studies/Modeling

§1910.1200 (e¢) You are required to have a written hazard communication program, available

§1910.38

§1910.120

to employees, their designated representatives, and authorized officials. |

You must develdp an emergency action plan.

(0)(3) A safety and health program must be developed and implemented for employees
involved in hazardous waste operations. The program must be designed to identify,
‘evaluate, and control safety and health hazards in their facilities for the purpose of
employee protection. '




'

o  §1910.120

. B29

' (l) An emergency response ‘plan must also be developed and implemented by

employers to handie anucxpated emergencxes pnor to the commencement of hazardous

4 waste operauons

o §1910.120
65

B6.6 'l‘rammg
e §1910.1200

e . §1910.120

' B.6.8 Labeling

e '§§1910.1200

’ (o)(4) A deeontamination: procedure must be developed, comnmnieated o employees

and implemented before any employees or equipmen’. may enter areas on site where
potenual for exposure to hazardous substanws exist (".ee §1910 120(k)).

‘There are addmonal planmng requxrements assocxated wn.h the substances loeated in

Exhibit B-6-2 that may be reduced lf the matenal is removed from usage and handhng
at your facility. - : . : ,

(h) You must supply your. employees wnh mformauon and -training-on hazardous
"chemicals in their work area upon initial assxgnment, and upon addmon of a new
: hazard : v ~

(o)(5) A trammg program must be developed and 1mplemented for employees mvolved
with hazardous waste operations. Initial training must be for 24 hours and ‘refresher

'trammg must be & hours annually

. "There are addmonal trarmng requlrements associated thh the substances located in

Exhibit B-6-2 that may be reduced if the matenal is removed from usage and handling

. at your facility.
- B.6.7 ,Inspections; o

'I‘here are mspectton requtrements associated wrth the constituents located in Exhibit

B-6-2 that may be redueed xf the matenal is removed from usage and handlmg at your

: facﬂrty

H@)-(8) You must label each contamer of hazardous chemreals in the workplaee wtth
the appropnate mformauon. . . , :

There are addmonal labelmg reqmrements associated with the substances located in

- Exhibit B-6-2 that may bereduoed if the material is removed from usage and handlmg

at your facthty

B.69 Preparedness and Protechve Eqmpment '

‘. §1910 1000

An Employee’s exposure to many substances is restncted by substanees level and

- duration of exposure see tables Z-1, Z-2, and z3 in 29 CFR, Part 1910, Subpart Z

There -are addmonal reqmrements (1e isolated or closed ‘chemical systems, clothmg,
restricted ‘areas, washing and showering facilities, equrpment maintenance, breathing
apparatus, €tc.) associated with the substances located in Exhibit B-6-2 that may be
reduced 1f the matenal is removed from usage and handlmg at your facrhty

B.6.10 Medleal Snrverllance

° §1910.'120

©)2 A medreal survexllance program must be mstnuted for-all employees exposed
to hazardous substances or health hazards above permissible limits for 30 days or more
a year, as well as for those on respuators for 30 days-or more a year and all hazardous
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materials (HAZMAT) employees. Medical examinations and consultations must be
made available to employees every 12 months, as well as prior to and at the termination
of employement (see §1910.120(f)).

There are medical surveillance requireme;hts associated with the substances located in
Exhibit B-6-2 that may be reduced if the material is removed from'usage and handling
at your facility. - ‘ .
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REGULATORY COST S UNDER THE OCCUPATIONAL SAFEI'Y
AND HEALTH ACT (OSHA) .

. ’fry;pe of Reqﬁirement o e Specnﬁc Requuemem ii 29 CFR _/
‘Notification S §1910.1200(g)(8) V. RERE
' ‘Repomng o B -‘§19044 519045, §19048 §190421_/
Momtormg/resung o . _ - | NA_/ R ’ -
:Recordkeepxng SR o §19o4.2 §1904.6, §19o47 §1910.120(0)(2) b/
1 PlannmgIStudxes/Modehng '» L | §1910.38 §1910.1200(¢), §1910.120(o)(3),(4) b/
“-Tralmng - o A  s1910.12 1200(h), §191o 120(0)(5) b
) ',Inspecuons R '."LV'NA_/
' _Mamfesnng o | o | E NA L
 Labeling . | | o o §1910.12706(i).(f1)-(8)?|_3/2 S
'Preparedness and Protecnve Equlpment “ ,§191o.1oqo,- §‘1§10.1260(g)(8“) 1_5/ H
Closure/Post-closure assurance o ' NA - | | |
Medical survemaneé o o §191o.izo(o)(2) v
‘In’s.ilrancear‘ld Specxal Taxes NA B
NA Not Apphcable, i.e., 0o general (1 €. not chemlwl-related) reqmremems apply to this cost mtegoxy '
a/-© ' These regulatory cites cover only OSHA prowsxons concernmg chemleal-related oecupauonal safety ,
' and health. o . y
Y Chemica’l-speciﬁc requirements apply (see Exhﬂm B-6-2). :
,
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EXHIBIT B-6-2

OSHA CHEMICALS AND ASSOCIATED kEQUIREMENTS

Chen ical/Chemical Type

Referencz in 29 CFR

1,2-dibromo-3-chloropropane
2-acetylaminofluorene
3,3'-dichlorobenzidine
4-aminediphenyl
4—d1mcthylammoazobenzene
4-nitrobiphenyl
Acetylene
Alpha-naphthylamine
Asbestos

Benzidine

Beta-paphthylamine

Beta-propiolactone
. Bis-chloromethyl Ether

Coke Oven Emissions

Cotton Dust ‘ ‘ '
Dip Tanks Containing Flammable and Combustible Liquids
Ethyleneimine

Explosives and Blasting Agems .

Flammable and Combustible Matcnals

Hydrogen

Inorganic Arsenic

Lead

Methyl Chloromethyl Ether

Nitrous Oxide

N-nitrosodimethylamine

Oxygen

Spray Finishing Using Flammable and Combustible Materials
Storage and Handling of Anhydrous Ammonia
Storage and Handling of Liquefied Petroleum Gasses
Vinyl Chloride

§1910 1044 .

§1910.1014
§1910.1007
§1910.1011
§1910.1015

-$1910.1003

§1910.102
$1910.1004
§1910.1001,
§1910.1101
§1910.1010
§1910.1009
§1910.1013 -
§1910.1008

© §1910.1029

§1910.1043
$1910.108
§1910.1012
§1910.109
§1910.106
§1910.103
§1910.1018
§1910.1025
$1910.1006
§1910.105
§1910.1016
§1910.104
§1910.107
§1910.111
§1910.110
$1910.1017

SOURCE: 29 CFR
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'APPENDIX C

' FUTURE LIABILITY COSTS

This appendix presents the cost calculation sheets for estimating future liabilities. Estimating future '
- liability costs is judgmental in nature. You are encouraged ‘10 be conservative in your estimates thus
' reflecting your emphasis on PP as a goal and. not profit maximization. Your estimates of future liability
~ costs will reflect subjectivé corporate policy and not precise scientific calculations. - ’ '

~ To illustrate the concept of timing and magnitude of future liability costs, this appendix presents a
number of cost equations. All the cost equations_are based on a number of implicit assumptions which
are not spelled out in this manual. Some of these assumptions may not be applicable to your firm.
Furthermore, because the timing and magnitude of liability costs are inherently uncertain, they are best
represented by probability distributions (i.e., likelihood of various levels of costs at various times in the
future) and not by single point estimates as presented in this appendix. Simple cost equations thus may '
not represent accurately the potential for liability costs associated with waste management at your firm.. For
these reasoms, you should not use the numbers and equations presented in this appendix without detailed
analysis and scrutiny. : A Lo / R L

'Future liability (FL) costs can attach to both the current practice and the PP alternative. Future
liability costs are strictly-equal to zero if and only if your company generates no hazardous waste and
releases no hazardous materials. Opportunities for future liabilities can arise from non-permitted potential’
- releases as well as permitted releases. This appendix outlines methods for calculating the potential liabilities
~ .associated with the.following waste management activities: ' o

e ' . Treatment or storage 'in tanks, J
' Transportation; and
o Land disposal (on-site or off-site)..

“There are seven types of future liability ‘costs that are potentially associated with each ‘waste OF
.materials. management activity: - S ' f c 7 : v
FL1:  Soil and waste removal and treatment -

FL2: Ground-water removal and treatment
FL3: Surface sealing ’ :
FLA: - Personal injury

FLS: Economic loss - ) -
FL6: . Real property damage - S ' o
FL7: Nartural resource damage. ~ =~ o R 2

- This appendix suggests the form of the cost-equation for estimating’ future liability of each type.
Whilée the cost equation basically has the same form across waste management activities for a given liability
“type, the values of the parameters entering in the cost equation may vary from one waste management
activity to another. Exhibits C-1 to C-7 contain the _equations and management-specific parameter values
' for estimating FL1 through FL7, respectively. - For example, Exhibit C-1 suggests the form of the equation
for estimating the costs of soil and waste removal and treatment. Exhibit C-1 also suggests values Or ranges
of values for the parameters of the cost equation for tanks and transportation separately (there are no costs .
“ for soil and wasfe removal and treatment for landfill disposal). Exhibit C-8 illustrates the calculation of

 the year when liabilities are expected to be incurred, i.e., the first year of cash flow.
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EXHIBIT C-1

. SOIL AND WASTE REMOVAL AND 'I'REATMENT
' (FL1, in thousands of dollars)

'FL1 = 8’.9xaxb"xq

FL1 gives the general equatton for estxmattng the costs of soil and waste removal and treatment. .
This same equation applies to potential releases from tanks and transportation (this cost is not applicable
to landfill disposal). However, you will- need to select different values of the parameters a, b, and Q (as
provided below) depending on the waste management practice analyzed. For example, if you are analyzing
the costs of soil and waste removal and treatment associated with storage in underground tanks, you will
set a equal to 2, select a value of b between 0.0001 and 0.1, and set Q equal to the total annual quantity
of waste stored in tanks. -

Tanks:

correction factor

2 (if underground)
1 (if above ground),

a

fractxon of the total annual quanttty (treated or stored in tanks) expected 1o be released
0.0001 to 0.1 depending on the type of tank (above ground or under ground carbon, concrete,
stainless, or ﬁberglass)

0

Q = 1total quantity of waste treated or stored in tank (kgaliyr)

a= 1

b

i

fraction of the annual guanttty (transported) expected 1o be released
9.5x10% x D + 7.6x10°° (tanker truck for bulk liquids)
2.4x10° x D + 2.9x10° (flatbed truck for drums)

no

D = distance to treatment or disposal facility (miles)

Q = total quantity of waste transported (kgaliyr) | ' | : 7 -

Landfill Disposal:

Not Applicable: =~ Because landfills contain a large volume of waste and excavation costs are very high, ,
excavation is unlikely to be the preferred option for remediating a leaking landfill .
Leaking landfills result in costs for pumping and treating ground water (see Exhibit C-
2).
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' EXHIBIT C-2
| : *© GROUND-WATER REMOVAL AND TREATMENT - -
S o : - (FL2, in thousands of dollars) - L Coow

FL2 = ti_+'(bx'¢) :

 FL2 gives the general equation for estimating the costs of ground-water removal and treatment.
. This same equation applies to potential releases from tanks and landfill disposal (this cost does not apply
to transportation practices because releases during transportation generally do not result in ground-water -
contamination). ' The values of a and c are given below as a function of other parameters whose values
- depend on the waste management practice considered. - ' ' :
. . - S

‘a= capialcosts - . . o

91 + [(025xDx W) + 008D + 137 W+ 91D+ - -
. (0.015x CCx Vx W)+ (0.005x CC xVxD)] /1000

92 + (11 W + 8D + (0015 xOMxVixW) + (0.005xOMx Vx D)]'/‘l,OOO_V'

U'~ o .
mo

 distance to nearest drinking water well' (meters) -
150 m to 3,200 m ‘ L

. width of ground-water pluiné at facility boundary (meters)

< g
]

= ground-watei' velocity (meters/year) ",.

= 30 mjyr to 3,000 mhr
CC = unit capital cost of 'ground;ﬁater treﬁmen} ($/cubic meter/day)

OM = unit operating and maintenance cost of ground-water treatment
.((S/year/)/(cubic meter/day)) . ' -

Tanks:, .

¢ = multiplicative factor to determine present value of all O&M costs
=.4t108 ’ ' e '

CC = 440 $/m3day _
OM =120 1S/year)/(m>/day)

o W= 3m10 iOOm
Transportation: B
Not Appliéble
'I,anﬂﬁll lrl)istal: |

- c=_51t025 .

| CC = 340 S/m/day )
OM =85 (Syear)/(m’/day) -

W = 500 m ,io 700'm




EXHIBIT C-3
' SURFACE SEALING
(FL3, in thousgnds of dollars) -

" FL3=CSxA-

FL2 gives the general equation for estimating the costs of surface sealing. This cost applies to

landfill disposal and not to tanks and transportation. CS and A are given below.

Tanks and Transportation:
Not Applicable

Landfill Disposal:

CS = unit cost of strface sealing landfills (kS/acre)
= 7 1o 46 k¥/acre B

A = area of the landfill (acres)
= 65 to 150 acres




EXHIBIT C4

. PERSONAL INJURY -
v - (F1A4, in thousands of dolla_rs)
; FIA = a x b |
. 'FL4 gives the general equanon for estimating the costs of personal m]ury This same eqnanon '

‘applm to potenual releases from tanks and landfill disposal (this cost does not apply to ‘transportation
pracuws) Potennal values of a and b are gwen below. .

‘Tanks or Landﬁll Dnsmsa

a

= | average claxm per person for lost time due to dlsabxlny and _mortality, medxml costs related to xllnms,v '
and medical monitoring costs: , .

= 356,000 per person (default value) - , KN
_potentially affected populauon -

15,000 (worst case default value)
3,500 (typical case default value)
10 (best case default value)

non-n oy

Transm rtation:

‘Not Applicabie
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 EXHIBIT C-5
ECONOMIC LOSS |
(FLS5, in thousands of dqllars)
FLS5 = cost to replace a wattﬁ= supply sonircg ' ; - .
Tanks and Landfill Disposal: S o T

As a first approximation, FL5 may be assumed to be a strict function of the size of the population '
served. In reality, the cost to replace a water supply source varies with many other parameters such as
distance to nearest alternative source of water, cost of purchasing water from an alternative source, etc.

' Cost to Replace Water Supply Source 1

Population Served (Thousand 19868%)
50 - 99 343
100 - 499 ‘ . - 412
500 - 999 : 617
1,000 - 2499 » ‘ 1,040
2500 - 4,999 1,812
5,000 - 9,999 o " 2,424
10,000 - 99,999 10,443
100,000 - 999,999 . 51,747

1,000,000 + . 333,947

Transportation:

Not Applicable

1{J.S. EPA, "Technologiés and Costs for the Removal of Fluoride from Potable Water Supplies,” Final
Draft, July 1983, pp. 58-78. ‘ , . | :




EXHIBIT C-6

“  REAL PROPERTY DAMAGE -
: (FLG in thousands of dollars)

F_Lﬁ =axbxc

- FL6 gives the general equation for est.imating the costs of property damage due to contamination of -

-ground water underlying private property. This same equation applies to potential releases from tanks and

landfill disposal (this cost does not apply to transportation practices). The values of a, b, and ¢ are given

. below as a function of the wxdth of the ground-water plume, W, which- 1s a funcuon of the managcment.
pracnce consxdered

devaluation factor

"
fl

0.15 t0 030 - _
A \ /..
b = land value (15$/acre) !
' 0.9 to 35,
area of the. off-sne plume

[0.33D2+(DxW) 05w2]/4047

D = distance to nearest drinking water well (meters)
150 m 10 3200 m - :

W = width of ground-water plume at facility boundary (meters).

~ Tanks: ' R o : o .
W= 3mto100m
Transportation:

Not Applicable

b

" Landfill Dlsmsal.
“_ 500mto700m :
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EXHIBIT C.7
NATURAL RESOURCE DAMAGE
(FL7, in thousands of dollars)
FL7=ax ‘b‘v |
FL7 gives the general equﬁtion for estimating the costs of matural Tesource damagé due 10

contamination of surface water. This same equatio’n applies to potential releages from tanks, transportation,
and landfill disposal. The values of a and b are given below as a function of the management practice

considered. ‘ ’ ,
a = the unit cost of dredging and disposing of contaminated material plus the cost of fish killed (kS/acre)

b = area of surface water contaminated (acres)

a= 0692 (default value, 1986 kS)

b = 1 acres to 3 acres . ‘ ' ' o

a= 692 (default value, 1986 kS)

b

1xdto3xd (default values)

quantity expected to be released, expressed as a fraction of the aﬁnual quantity transported
0.5x10% x D + 7.6x10° (tanker truck for bulk liquids) ' '
2.4x100 x D + 2.9x10 (flatbed truck for drums)

d

Wuy

D = distance to treatment or disposal facility (miles)
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EXH]BIT X}
“ EXPECTED YEAR IN WHICH LIABILITIES ARE INCURRED
. L Year-Tnme+(DxRF)IV
Time = . the expected time lapse between the start of the pro;ect and the mmal release (years) (range o
L C from one to twenty years) .
D = distance 10 the nearest dnnkmg water well (metem)
: 150 (worst case default value) .

1,500 (typical case default value)
3,200 (best .case. default value)

RF = retardation factor for waste consmuents (range ﬁom 1 to 1 000)
the ground-water velocxty (mAyT)
3,000  (worst case default value) .

=, 300 (typical case default value)
=" 30 (best case default value)

Time= 11020 years

Tnansggl_'tat’inn:

Time =1 IR
J'D“‘=1' 0

. Landfill Disposal:

'Time ‘= . 1.to 40 years '
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APPENDIX D |
HYPO,THEHCAL FI'RM EXAMPLE

Thxs append:x ﬂlustrates the use of the manual thh a hypothenml ﬁrm example Thxs analysxs ts'

, presented to demonstrate

» (D) the mechamcs of the cost and ﬁnancnal protocols and

KA

(2) .the usefulness of the results; for evaluatmg the economic feasxbxhty of PP
- pro;ects .

The example mlculauons presented are only meant to be xllustranve of the manual’s ‘use. Furthermore,

. these calculations are limited in general to the types of costs identified in this Phase II Manual. In all

worksheets (in this appendix as well as in the entire manual), positive cash: flows correspond to cash inflow
(i-e., the firm makes money) and negative cash flows correspond to cash outflow.(i.e., the firm loses money).
Thxs -rule does not apply in the _e_og_t_g_bl;es of Tier 0 (usual costs, Exhibit D-2), Tier 1 (hidden regulatory

_ costs, Exhibit D-4) and Tier 2 (future habxhty costs, Exhibit D-5); because these cost tables are used to

estimate costs only (i.c., dollars out), all ‘costs are represented as positive numbers for convenience. Wheén

o reportmg cost numbers from the cost tables to the worksheets, the hypothetical user is very careful to place ;

a minus sign (-) before all cost wnmates (1 €., cash outﬂow)

This appendxx is orgamzed in-six sections. Section D1 mtroduces the hypothetwel firm’s current 5
pracuce and PP alternative. -Section D.2 presents the "standard" or usual (Tier 0) caiculations for evaluating

- the economic feasxbihty of the PP alternative. Sectxons D3 through D.5 present the Tier 1, Tter 2,and :
Tier 3 calculations, respectively. - Section D.6 presents a summary of - the calculauons done by the -

hypothetical firms. . The worksheets completed by the  hypothetical user are attached at the end of this

appendix as well as in separate form to facilititate going back and forth between the text of this appendlx,
and- the numbers presented in the worksheets.© -

D1 PRESENTATION OF morumim FRM

The hypothetxml ﬁrm Auric Jewelrv Inc. (AJI), owned by J. F Aunc, is a parucxpant in the metal

finishing -industry (SIC 3910) and is a producer of gold-electroplated jewelry. - AJI has annual revenues of
'$10 million per year and employs 40 people. The firm has been in the plating business for two decades
‘and has continued to be profitable. The company operates a single platmg facility that is located in an

o industrial 'park on the outskirts of a large city.. ‘Exhibit D-1 summarizes the charactensttcs of waste:

management practtces under the current pracuce and the PP alternanve
Descript.ion of Current Pracuoe

The electroplatmg process used by AJI plates gold onto a nickel base. Before entermg the platmg

_ operation, the metal settings to be plated are precleaned at room temperature (i.e., cold cleaned) with the
- chlorinated solvent 1 1, l-mchloroethane (TCA) in an open top vapor degreaser N

The AJl gold planng bath is mamtamed mdeﬁmtely by protecnon from contammauon through

- continuous filtration, and by replemshment of the depleted plattng chemicals. After plating, the parts are

dipped in two consecutive still rinse baths (rinse baths that are not supplied with a continuous stream of

_ water), and then a running rinse bath. Dragout is minimized using standard good- housekeepmg practices

(e.g., hanging parts over tanks). Because gold, cyanide, and other contaminants accumulate in the still bath

-rinsewater, the rinsewater can be recycled to the plating baths, and the cyamde (or more importantly for

Mr. Auric, the gold) can be recovered. Furthermore, because the rinse in the still bath captures most of

" the cyanide, the cyanide.level of the running rinsewaters is low enough to aliow the stream to be dxscharged
. toa POTW (Pubhwlly—Owned Treatment Works) :




EXHIBIT D-1.

SUMMARY OF CURRENT AND ALTERNATIVE PRACTICES

Current Practice

PP Alternative

1,1,1-Trichloroethane used in the precleaning

process. Spent solvents from the precleaning step
(2,100 1b/month, FOO02 waste) are shipped off-site
to solvent reclamation facility. Still bottoms from
reclaimer incinerated and ashes are landfilled.

No other precleaning effluent.

Cyanide-gold electroplating bath is cohtiﬂuousiy
filtered to be indefinitely maintained, but would
be an F007 waste if disposed. ‘

Filtrate from the plating bath (<100 kilograms
per month of F008 waste) is generated and
disposed as a hazardous waste.

Rinsewater from the electroplating procdcs, also

an F007 waste, is discharged to local POTW.

Aqueous alkali cleaning process is used. The
spent cleaner is taken back by the vendor at
system maintenance. .

Additional rinsewater (ultimately discharged to

process upon exiting the cleaning step.

‘local POTW) is produced in the precleaning

' Cyanide-gold bath is unchénged in the PP

alternative. .

Filtrate is unchanged in the PP alternative, but is
not disposed as hazardous waste due to
elimination of large quantity generator status.

Rinsewéter 'productioxi and handling unchanged in
PP alternative. g o




Characteristics of Waste Streams

" The firm uses 60,000 pounds of solvents per year for the precleaning operation. Despite practices
, to minimize evaporation, a large proportion (58 percent) of the solvents is lost 10 evaporation. The -

- o . remaining 42 percent becomes spent solvents containing 1,1,1-trichloroethane (TCA) with 10 percent

' suspended solids and 5 ppm nickel. The facility therefore generates about 2,100 pounds per month of

spent TCA (2,100 Ibs/mo = 0.42 x 60,000 sbsyT + 12 mofyr) or about 2,350 gallons per year (at a density

* of 10.7 pounds per gallon). Under the Resource Conservation and Recovery Act (RCRA) directives
regulating the disposal of hazardous waste, TCA is a "listed" FO02 waste and, therefore, AJI is a hazardous

~ waste gemerator. o SR ‘ '

_ The filters on the gold plating bath are changed biweekly and sent off-site for reclamation of gold

" and possible filter reuse. The generated filtrate amounts to just below 100 kilograms per month (i.c., about
200 pounds). The filtrate is also a listed waste under RCRA (F008). Since the facility generates more than.

~ 1,000 kilograms or'2,220 pounds per month of hazardous waste (2,100.1bs.of FO02 waste plus-about- 200 Ibs
of F008 waste), AJI is classified as a large quantity hazardous waste generator.

‘ 'The plating bath (if it were not indefinitely maintained) and any rinsewaters generated in the process,

. would be considered RCRA F007 wastes, if disposed of as solid wastes. However, since they are discharged
to a POTW, they fall under the jurisdiction of the Clean Water Act (CWA).. As mentioned above, the
cyanide level (the only constituent of concern in the rinsewater waste stream) is low enough-to allow

‘rinsewater discharge without pretreatment. .

N

a . Waste Management Practices ’

R There are two hazardous waste streams disposed in the current practice, the spent solvent (2,100
1bs/mio) and the plating bath filtrate (200 lbs/mo). - The spent solvent waste stream is temporarily stored on
_site in an above ground tank with a 600-gallon capacity. At least once every 90 days, the tank is emptied,
and the waste is manifested, picked-up, and transported off site in a tank truck by a solvent reclamation
facility? The solvent recycler reclaims the solvent through a distillation process. The still bottoms from
this process are still classified as an F002 waste and must be dealt with further by the reclamation facility;
‘these bottoms are incinerated to meet the land -disposal restrictions and the ashes landfilled. - The
reclamation facility has the distillation process, incinerator, and landfill on site. ' : '

"The ﬁl;réte is placed in a drum, also sent Off site at least once every 90 days. jThé drum is 'Stqred e
in a secure area and is kept closed except when adding the filtrate. The solvent reclamation facility also
takes this waste and places it in its landfill after incineration. ‘ o '

-

‘ Description of Altemétivq Practice .

. . Following the procedures of the EPA Waste Minimization Opportunity Assessment Manual, the .
operating personnel -of this facility have conducted a waste ‘minimization- audit and proposed a PP
_ ‘alternative. The PP alternativé chosen is characterized as source -reduction through raw material
substitution. ‘This proposed project entails the replacement of the chlorinated solvent precleaner with a
conveyorized, aqueous based spray-cleaning system. The proposed process equipment varies greatly from
the batch solvent cleaner, and, therefore, AJI must purchase new equipment when substituting for the
~ chiorinated solvent. B : , | (

Characteristics of Waste Streams

: ' In the PP alternative, the only waste stream generated and disposed as a solid waste is the ﬁl‘trat‘e'
from the gold plating bath which, as mentioned previously, amounts-to less than 100 kilograms per month.

" 2 FO02 solvent wastes are r&stﬁcted from land disposal as explained in-Appendix E. Economics dictate
that the spent solvent be recycled off-site.” o 4 . : . -




Again, the plating bath (indefinitely maintaihed) is not a source of waste; and any rinsewaters produced in
the process are discharged to a POTW ard fall under the authority of the CWA.

Upon regular maintenance of the aqueous based cleaning system, the producer of the aqueous
cleaning chemicals takes back the spent cleaning solution in order to recover some of the proprietary
chemicals used in the formulation. Therefore, this waste is not disposed by AJL. The additional rinsewaters
produced in the rinsing portion of the aqueous cleaning process are also discharged to the POTW.

Waste Management Practices

In the alternative, the only hazardous waste stream is the filtrate. However, since the quantity of
the waste stream is less than 100 kilograms per month, the facility is conditionally exempt under federal
RCRA regulations and the filtrate may be disposed of as a non-hazardous waste. Note, however, that the .
facility could be regulated under certain state RCRA programs (e.g., California has no small quantity
generator status). ' ‘ '

In addition, preliminary engineering mlculatiqns‘indicatc that the wastewater effiuent from the 7
aqueous cleaning system will contain 2 percent suspended solids and 1 ppm nickel and can be discharged
to a POTW, like the plating bath rinsewater (without pretreatment). : o

D2 TIER 0: USUAL COSTS : _

Mr. Auric decides to perform the Tier 0 analysis once for the current practice and once for the PP
alternative. ‘That is, he chooses to calculate the costs of the current practice and the PP alternative
separately. Alternatively, he could have chosen to estimate the difference in costs between the current and
alternative practices. . ' ’ Co

D.2.1 Tier 0 Cost ‘Calculations‘ :

Mr. Auric summarizes his estimates of usual cbsts for the current and a‘ltemaﬁve practices in Exhibit
D-2. He then uses these estimates of Tier 0 cash flows to complete the middle blocks of one Worksheet
0 for current practice and another Worksheet O for the alternative practice. ‘

Mr. Auric Estimates Costs under the Current Practice

Mr. Auric, who is the plant engineer as well as the plant owner, Tealizes that :me open top vapor -
degreaser and other related process equipment are very old and hve a market value of close to zero.
Therefore, he considers capital costs under the current practice as "sunk” costs, and therefore equal to zero.

The current practice operating expenses are comprised of raw material, maintenance, and disposal
costs. The annual raw material cost for TCA is $45,000, based on purchasing 60,000 pounds at $0.75 per
pound. The solvent cleaner is serviced four times a year at a cost of $1,000 for parts and labor, for a total -
annual maintenance cost of $4,000. The facility sells the spent solvents to an off-site reclaimer at 94 cents
per gallon (roughly 9 cents per pound); hence a total annual revenue from sales of spent solvents (a by-
product) equal to $2,200 per year. . : -

Mr. Auric Estimates Costs under the Alternative Practice
The vendor of the equipment and materials submits a bid with quoied capital costs for the PP

alternative of $155,000. This includes $100,000 for the cleaning system, $40,000 for the dryer, and $1,500
to install the equipment. The lifetime of the cleaning system and dryer is 20 years. '

1
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- EXHIBIT D-2

SUMMARY OF USUAL COST ESTIMATES

Cash Flow .« .. . CashFow
. Description Item and Quantity .. Unit Cost  Estimate
Current Practice
Capital Costs . NA NA O os0
Raw Materials = 60,000 Ibsyr of TCA  SO.75/b ~  $45,000 At
' Maintenance ‘Servicing of solvent @ $1,000  $4,000 AT
_ ' Cleaner 4 times a year T '
By-Product Revenues 2,350 galir of spent  $0.94/gal  $2,200 Ar
. TCA 'sold to recycler o
;Alternativ_e Practi_oe | ‘
Capital Costs - Cleaning System .~ NA N '$100,000
" Dryer NA © 540,000 .
. Installation NA ~ $1,500°
- Raw Materials ~ Water and Chemical NA  $5000 fr
Maintenance Servicing of Aqueous @ $2,000 $12,000 T
— © Cloaner tmesayear
' Disposal " Permit fee for POTW NA  $2,000 fr
‘ -discharge of wastewater | S
effluent from aqueous
Cleaning system 7
Energy  Electricity 'tofoplefate* NA $10,000 fyr
‘ conveyor and spraying -
systems. '
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The operating expenses for the PP project are comprised of raw material, maintenance, disposal, and
energy costs. The annual raw material cost includes the cost of water and chemical cleaner for a total of
-about $5,000. The aqueous cleaner requires maintenance six times a year at a cost of $2,000 each time, for
a total annual maintenance cost of $12,000. The annual disposal cost for the proposed project is $2,000;
this cost represents increased permit fee for POTW discharge -of the effluent from the aqueous cleaning
system. The annual energy cost of this new equipment is $10,000 of electricity charges to operate the
conveyor and spraying systems. The PP project will not affect the labor costs of the facility. '

Mr. Auric Completes the Middle Blocks of Two Tier 0 Workshests

The first step in analyzing the economic benefits of the PP alternative is to complete the cost
worksheets for Tier 0. Mr. Auric has chosen to complete one Worksheet 0 for the current practice and
one Worksheet 0 for the PP alternative. Alternatively, Mr. Auric could have chosen to complete only one
Worksheet 0 by focusing on the difference in costs between the current and alternative practices.

Mr. Auric first checks the *Current Practice” box in the upper right corner of one Worksheet 0 (page
D-31); he will use that worksheet for the current practice. Likewise, he checks the "Alternative Practice”
box in the upper right corner of another blank Worksheet 0 (page D-32) which he will use for the
alternative practice. ‘

Mr. Auric then copies the cash flow estimates for the current and alternative practices from Exhibit -
.D-2 into the appropriate columns of the two worksheets. For example, Exhibit D-2 indicates raw materials
costs of $45,000 per year under the current practice. Hence, Mr. Auric writes -45 on the current practice
Worksheet 0 in the cash flow estimate column on line B8 (Raw Materials). Note that Mr. Auric is careful
to (1) convert the cash flow estimiates in Exhibit D-2 into units of thousands of dollars (e.g., 45 is $45,000
divided by 1,000), and (2) place the minus sign before cash flow estimates corresponding to cash outflow
or money spent (e.g., -45). ' ' ' C -

The next step for Mr. Auric is to complete the other middle-block columns of the two Tier 0
worksheets; i.e., escalation, first year of cash flow, and lifetime of each cash flow item. To keep the example
as straightforward as possible, Mr. Auric assumes the same escalation rate (i.e., expected future inflation),
same first year, and same lifetime for all cash flows. Mr Auric assumes an escalation rate of 4 percent, a
first year of cash flow of O (i.e., starting this year), and a lifetime of 20 years (i.e., lifetime of the PP
equipment). Taking advantage of this simplifying assumption and of the fact that he does not have one-
time expenses mixed with his recurrent expenses (see notes 1 and 2 below), Mr. Auric sums upward all cash
flows within the same category (i.e., expenses, operating revenues) and writes the sum totals in the
approriate lines of the worksheets (e.g., -49 for expenses under the current practice, -29 for expenses under
the alternative practice). '

In general, you may not sum cash flow estimates in the middle block of a cost worksheet as Mr.
Auric does in this example if '

(1) You assign different values to either escalation, or first year of cash flow, or
lifetime for different cash flows within the same category (€.g., expenses). For
example, if you assign a higher escalation rate to hazardous waste disposal costs
than to energy costs, then you will need to keep those two cash flows separate
for purposes of the financial calculations (i.e., for completing the right-hand
block of Worksheet 0); or o

(2) You have both one-time expenses and recurring expenses. As explained in
Exhibit 6-1 of Chapter 6 of this manual, one-time expenses (line items Bl
through B6) and recurring expenses (line items B7 through B14) are treated
differently in the financial calculations and thus must be kept separate when

- completing the cost worksheets. For example, if you have both a salvage value
cash flow (line item B3) and a labor cash flow (line item B11), then you may




not sum the estimates of cash ﬂows associated - with. those two 1tems in the
mrddle block of Worksheet 0. .

_ D.2.2 Tier 0 Fmanctal Calculatnons ‘ i T B " Co oy
. In order 10 perform the financial analysrs of the PP pro;ect, Mr Aunc assumes the followmg

(i) ’I’he minimum rate of return that he is wmmg to accept-is 15 percent, ie., the
: hurdle rate or minimum acceptable rate of return to his firm is 15 percent, and .

@) The federal corporate tax rate is 34 percent and the state. corporate tax rate xs
s 10 percent for a total corporate 1ax rate of 44 percent. :

- Wrth these two assumptrons, and the results of the cost mlculatxons (r.e,, escalauon rate is 4 pereent, ﬁrst

year of cash flow is 'year 0 or 1989, lifetime is 20 years, and cash flow estimate as calculated), Mr. Auric.
is now equipped to apply the financial calculations described in Chapter 6 of this manual. Following the

procedures described in Chapter 6, Mr. Auric completes first the' right-hand blocks of the two Tier 07

worksheets, then Worksheet IV for Tier O, and ﬁnally Worksheet V for Txer 0.
Mr Auric Completes the Rrght-Hand Blocks of the Two Tler 0 Worksheets E

" J.F. first completes the right-hand blocks of the two Trer 0 worksheets by annuahzmg the cash ﬂows'
of the middle block. For that, he uses as appropriate Equations (6.1) through (6.5). and Exhibits 6-1
through 6-3 of Chapter 6. For example, in Worksheet 0 for current practice, J.F. calculates annualizéd
expenses for three values of the discount rate (5%, 10%, and 15%). From the middle block, J.F. knows
that the current practice costs $49,000 a year in 1989. - Next year, the expenses associated with the current -

.practice will increase due to inflation and will amount to 350960 (i.e., 1.04 x $49,000). In the followmg'

year, the expenses associated with the current practice will amount to $53,000 (i.e., 1 042 x $49,000 = 1.04

" x $50,960). In year 2010 (i.e., 20 years from now), these expenses are expected to increase to $107, 400 due’
" to inflation (e, 1. 04%0 x $49 ,000). The purpose of the annualization is to find the constant annual amount

- that would ‘have the same value in present terms as this stream of cash flows just described. The

calculation of this annualized cash flow. requires that a factor, referred to as the discount rate, be specified.
At a 5% dxscount rate, J F. mlculates the annuahzed _expenses . under current pracuce using Equanon (6.1):

Annuahzed Expenses = PVleAFxS49000

Because all his expenses are of the recurrent type (hne 1tems BS and Bl4 see Exhibrt 6-1), PVFI is gtven
by Equatxon (63): .

[

PVFI = p xPVFZ
where
p = (1 +1) /(1 +1g) = (1 + 0.04)/( 1+ 005) = 099 (Equauon (6.5))
0 (ﬁ.rst year of cash ﬂow), therefore p =1 o -

PR =(1-pY/ ( 1: p) 183 (Equauon (64) or Exhxbrt 6-2)

Therefore

PVF1 = 1 x PVF2 = 183
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On the other hand, for a discount rate rg of 5 percent and a lifetime of 20 vears, AF is equal to 0.08
(see Exhibit 6-3). Hence the annualized expenses under the current practice for a discount rate of 5%:

Annualized Expenses = 183 x 0.08 x $49,000 = $71,900

3

Mr. Auric writes this value (-71.9) in the Worksheet 0 for current practice under the column 'ry = 5%."
Using the same procedures, Mr. Auric calcuiates annualized cash flows for discount rate values of 5 percent,

10 percent, and 15 percent for all cash flows estimated in the middle blocks of Worksheet 0 for the current .
practice and Worksheet 0 for the alternative practice. Note that the annualized cash flows decrease (in -
absolute terms) with higher values of the discount rate For example, the annualized expenses under the
current practice are -71.9, -71.2, and -70.9 for 14 values equal to 5 percent, 10, percent, and 15 percent,
respectively. This is because as the discount rate increases, the present value of the stream of cash flows
associated with each cash flow item decreases. That is, as the discount rate increases, future cash flows

have less value in present terms.
M. Auric Completes Worksheet IV for Tier 0

Having completed the two Tier 0 worksheets, Mr.. Auric now takes a blank Worksheet IV and writes
0 in the tier box in the upper right corner to indicate that he is doing the Tier O analysis. Mr. Auric will
use Worksheet IV to summarize the annualized cash flow results. He copies the annualized capital
expenditures, expenses, and operating revenues from lines A, B, and C of the two Tier 0 worksheets on the
corresponding a, b, and c lines of Worksheet TV. For example, he copies -71.9, -71.2, and -709 on line b
(expenses) of the current box of Worksheet IV. As discussed in Chapter 6, Step 2, Mr. Auric would not
have had to complete Worksheet IV if he had chosen to perform the Tier O analysis incrementally.

Mr. Auric Completes Worksheet V for Tier 0

Having completed Worksheet IV, Mr. Auric will now estimate the key financial indicators of the
PP project using a blank Worksheet V where he writes 0 in the Tier box in the upper right corner.
Following the procedures described in Step 3 of Chapter 6, he first calculates the incremental annualized
cash flows; i.e., the difference between the annualized cash flows under the PP alternative and the
annualized cash flows under the current practice as summarized in Worksheet IV, Tier 0. For example, Mr.
Auric calculates incremental expenses of 29.4 (i.e., -42.6 -(-71.9)) for a discount rate value of 5 percent.

Mr. Auric then calculates the tax liabilities of the PP alternative relative to the current practice using
Equation (6.7) of Chapter 6: : -

Incremental Tax Liability = - r, x [FD xa) + b + c +¢]
where 1, is the corporate tax rate (federal plus state, equal to 44 pércéﬂt for Mr. Auric) and FD is a
_ depreciation factor given by Equation (6.8) or Exhibit 6-4 as a function of the discount rate r4. For 1
equal to 10 percent, for example, FD is equal to 0.72 and the tax liability is -$4,500 per year since
-45=-04x [(0.6274 x -24.8) + 289 - 32 + 0] '

Under the PP project, Mr. Auric would pay $4,500 worth of taxes more than under ‘the current practice
assuming a discount rate of 10 percent. : ‘ | -

3 Due to rounding, the annualized operating revenues under the current practice appear to remain
constant (equal to 3.2) as the discount rate varies. In reality, these annualized operating revenues do
.decrease as the discount rate increases. : ST




© Mr Aunc then computes the net annualized savings at Tier 0 by addmg lines 'a through f of
Worksheet V. For example, the net annuahzed savnigs for a 5 peroent dxscount rate is equal o0 $6800 R
since : ) )

68 -12.4+294 32- 69'

Th:s means that if Mr. Aunc was wrlhng to accept a return on his investment equal to 5 percent, the PP
" alternative would seem accpetable since it would save an equivalent amount of $6,800 annually. - However,
'Mr. Auric has determined upfront that he would not invest in the PP project unless it gave a return on his ‘
. money of at least 15 percent. As Worksheet V mdrmtes, at a discount rate of 15. percent, the PP project
loses an estimated $3,500 annually compared to the current pracnce and therefore is not oost-]usuﬁed

Mr. Aurlc -teaches the same oonclusron by esnmatmg the Internal Rate of Return (IRR) of his PP

- project at Tier 0. The IRR is the discount rate value that results in total annualized. savings -equal to SO.

Mr. Auric repeats the previous calculations iterating ry in order to determine the internal rate of return

. (IRR). He estimates that the IRR of the PP alternative relative 10 the current practice is equal to 12

. percent and confirms that the alternative, at this level of examination, is not economreally ]usuﬁed gwen
~his firm’s minimum aoceptable rate of return of 15 percent.

_ Bemuse Mr. Auric is keenly aware of his paperwork, repomng, and other regulatory requtrements, ,
and because the project is close (12% vs. 15%), he decides to pursue the analysis a bit further. Also, Mr.
- Auric decides to perform the Tiers 1, 2, and 3 analyses on an "incremental” basis because he feels he can
. 'better estimate these cash flows incrementally rather than separately for the current practice and PP
‘alternative. Therefore; he will use only one Worksheet I, one Worksheet II and one Worksheet I and
Check the 'Incremental” box in those worksheets : r

D3 'rmR 1: HIDDEN REGt‘n.A’TORY costs

D31 Trer 1 Cost Calculahons ,
o Mr Auric uses the Trer 1 protocol mcrementally to more accurately estrmate the 'true cost of his
current practice. In a first step, Mr.  Auric fills out the regulatory status quesnonnaue to reflect both his -
' 'current and alternative practices (see Exhibit D-3). The purpose of this first step is to htghhght the specific
regulatory requirements that he has to oomply with currently and under’ the PP alternative. For example,
1.F. circles status Number 1 under the current practice but not under the PP alternative to indicate that his
firm is currently a large quantity generator but would no longer be one under the PP alternative. In this
‘exercise, Mr. Auric finds that he is subject t0 regulatory requirements in several programs (i.e., RCRA,
SARA Title III, CWA, and OSHA), which include numerous types of requirements (i.e., notification,
reporting, recordkeepmg, planning, training, mspecnons, mamfestmg, labelmg, and protective- equipment).

His next step is to estimate the mcremental ‘annual costs of oomplymg with each applicable-
requirement, using the Tier 1 cost tables. As shown in Exhibit D4, J.F. circles on the cost tables the status
numbers established in Step 1. For each requirement, he then estimates the cash flows using the formulae
and default values provided in the cost tables. In several cases Mr. Auric could directly estimate the
incremental Annual Cost for the requirement from his personal experience; instead of using the cost’
equations and defaults provided. He sums the estimatés on each cost table and reports -this cost estimate
into the "Cash Flow" column of Worksheet I. As shown in Worksheet I, his mcremental hxdden o&M

expenses equal $2,490 per year . '

The next step is to analyze the ﬁnancral mphmtrons of the $2 490 (+2.49) in estxmated lower
' regulatory comphanoe COsts.

v
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EXHIBIT D-3

REGULATORY STATUS QUFSI‘IONNAIRE
(for current and alternative practices) a/

t

Status Number

Current Practice = PP Alternative ' . Does/Is Your Facility: , :
Resource Conservation and Recovery Act
\,, 1 A RCRA large quantity generator"
\O° \v 2 2 A RCRA small quantity generator?
P < ~«ch N A primary exporter of hazardous waste?
" o 4 Have hazardous waste storage. tank(s) on site? -
sy 5 Transport hazardous waste? :
6 = jeat 6 A final status TSD facility?
7 7 An interim status TSD facility?

Comprehensive Environmental Response, Compensation, and Liability Act b/
g < 8 Have CERCLA Section 4661 chemicals (see Ethbxt B-2-1)

Superfund Amendments and Reauthonzotlon Act, 'I‘itle o
9 9 Handle any 40 CFR §355 Appendtx Aand B extremely hamrdous
. substances at or above thetr Title III threshold"

10 : 10 Occasionally release reportable quantmes (see 40 CFR §302 and ’
Table 302.4) of CERCLA hazardous substances or any 40 CFR §355
Appendtx A and B extremely hazardous substances?

@ @ c‘/.w Maintain any material safety data sheets under .29 CFR
§1910.1200(g)(8) (see (22) under OSHA)?

onide
@ J“" 12 ((f‘_\,.,n 9 Have 10 or more employees and fall within SIC codes 2000 to 3999
)r\_,“\-o and within the current calendar year handle 40 CFR §372.65 toxic. .
chemicals above thresholds stated in 40 CFR §372.25‘7

Clean Air Act
13 13 A new stanonary source (see Exhibit B-4-2 of Appendxx B)?
14 14 Emit Section 112 hazardous air pollutants (see Exhxbxt B4-3 of
Appendtx B)?
¢ - d | Wlthm an mdustry hsted in Exhibit ]B-4-4 of Appendtx B?
< ‘ o Have a PSD permit? '
o o Have a nonattainment permit? ' . .

Clean Water Act

15 " 15 ‘ stcharge wastewaters dxrectly to surfaee water? . -
[.0) , Dlscharge wastewaters to a publicly ‘owned treatment works
(POTW)? |
(nerd
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EXHIBIT D-3 (eontmued) L.t

REGULATORY S’I‘ATUS QUESTIONNAIRE
(for current and alternatwe practlces) _/

Status Number _ : o o ) o R
Current Practice =~ PP Alternative - L : :Doeslls Your Facility:

‘Clean Water Act (continued) - ‘ ‘ ‘ L
: 17 o1 _Occasionally dtscharge reportable quantmes of hazardous substanow :
' " . asdefined in 40 CFR §117" ' : S

o B cym?)é-‘@ + ' Have toxic pollutant dxscharges listed in Exhibit B-5:2 of Appendix
; o ' - B for which chemrcal-specxﬁc standards have been promulgated"
ﬂ‘hv’ -—-@ Wxthm an mdustry listed in Exhibit B-5-3 of Appendtx B"

3 Occupational Safety and Health Act . ' : R '
! 19 "19., Have less than 10 employees or is it wrthm SICs 52-89 (exoept 52- '
: "’54 70 75, 76, 79, 80)" : . :

: 20 - 20 . Have 10 or more employees and is xt not within SICs 52-89 (elroept
- 52-547075767980)‘7 : : S
D & " Have OSHA air contaminants as per 29 CFR §1910.1000, Table z-
M.}c o L Cy“""‘" 1, Z-2, or Z-3? ‘ 7 ’ A
<eh —D @/ ,Handle any. hamrdous chemicals _ as deﬁnedl in 29 CFR ,
S , ‘ © 0 $1910.1200(c)? Coe i L L
23 ' .23 A hazardous waste treatment, storage, and d:sposal facrhty (regulated - -

~ under 40 CFR Parts 264 or 265), or a large quantity generator of
- . hazardous waste, or a facility accumulating hazardous wastes for 90
or more. days (as defined in 40 CFR §262.34)" :

~ o S g _ HandleanyOSHAchemm.lshstedmExhibxtB-6-2"

a/ For further information about the regulatory programs, see Appendix B or the appropriate sections . -
- of the Code of Federal Regulations., Other Federal Programs (e.g., Toxic Substances Control Act,
Safe Drmkmg Water Act) and state programs (e.g., New Jersey ECRA) may apply but were not .
,analyzed in this manual dué to resource' limitations.. Note that SARA Section 312 (reporting on -
emergency preparedness) is covered by ‘'Status Number 11 and SARA Section 313 (repornng on
envuonmental releases) is ‘covered under Status Number 12. -

Most of these costs are oovered in Tier 2, Ltabthty Costs Chapter 4

b

. ¢/ These questions apply to additional chemttzl or mdustty-specxﬁc requxrements ‘that can impose
- significant costs, and. should be considered. Due to their specific nature, however, these costs are
not quanttﬁed in th:s manual. o : , ‘ , RS S
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D26

D32 Tier 1 Financial Calculations

After completing his Tler 1 cost calculations (i e., middle block of Worksheet I), Mr. Auric proceeds
to Chapter 6, where he again uses the financial calculations to discern whether or not his PP aliernative
is economically Jusuﬁed at the Tier 1 level : :

Mr. Auric maintains the escalation rate at four percent, the first year of cash flow at the current year
(year 0), and the project lifetime at 20 years. As in Tier 0, after entering cash flows into-the worksheet,
Mr. Auric calculates the annualized costs for each of the non-zero expense items, then sums the costs onto
line B (note that no currently foreseeable regulation would require incremental capital expenditures in Tier

1). . ,‘

He reports onto Worksheet V the incremental annuahzed costs from Worksheet I (J F. does not
need Worksheet IV in Tier 1 because he performs the analysis incrementally). Using the procedures
described in Step 3 of Chapter 6, Mr. Auric calculates the tax' liability and the net annualized savings of
the PP alternative relative to the current practice, taking into account hidden regulatory costs only (Tier
1). With annualized cash flow increasing by $3,600, the Tier 1 tax liability is -51,600 per year so that the
net 'annualized savings for Tier 1 are $2,000 per year (i.e., hidden regulatory costs are about $2,000 less per
year with the PP alternative than with the current practice after considering $1,600 increase in taxes). Net
savings through Tier 1 are -$1,500 at a 15 percent discount rate. The NPV through Tier 1 is -§9,400 (i.e.,
total annualized savings of -1,500 divided by an annualization factor of 0.1598). Mr. Auric then determines
the internal rate of return (IRR) which equals 13.7 percent. Mr. Auric concludes that the alternative is still
not economically justified through Tier 1. Therefore, Mr. Auric proceeds to hlgher-level tiers of the cost
protocol i.e., liability costs in Tier 2 and less tanglble costs in Tier 3

D4 TIER 2: LIABILITY COSTS

D.4.1 Tier 2 Cost Calculatnons

This hypothetical example does not include in Tler 2 the penalties and fines discussed in Chapter
3. Due 1o resource limitations in developing this example, only future liability costs are assessed. Please
note that if your firm is found to be in violation of any environmental laws, the ﬁnes and penalties can be

severe.

Mr. Auric first identifies the waste management activities ‘that may impose some liability on his
firm. Chapter 4 identifies the following three hazardous waste management activities: '

e ' Treatment or storage in tank(s);

. Transportation; and

. Disposal m a landfill (on-sne or off-sne)
Mr. Auric determines that as a result of his current acuvny, he has undenaken and still undertakes each
of the three activities and is, therefore, subject to potennal liabilities for each. His alternative pracnce, R
however, would not require any of these activities in the fumre

Having deterrmned the waste management activities he currently engages in, Mr. Auric uses Appendxx ‘
C to estimate the costs of future liabilities. Since AJI is subject to all types of liabilities under the current

practice, all of the equanons in Appendix C are applicable. Using these equations, Mr. Auric completes
Exhibit D-5). That is, he estimates the total hablhty costs anached to each waste management practlce, his




A ~ EXHIBIT D-5

TIER'2 COST TABLES (FUTURE LIABILITIES) |

: 3 Exbibic# - Tamks . - . ‘Land
Type of Liability . - in Appendix C 3/-  Treatment/Storage . ~Transportation - Disposal

Soil audr‘WastéfRémoval Y oS g 2 - O 2
~and Treatmient ' o A L o
Grounu-Water Removal Sc2 . D k O LOO
and Treatment : L : 7 :
Sutface Sealing - e - o o 2,900
- Personal In]uty . o - C4 R ?OD : o 0 R / COD ‘
Economic Loss . o "'VC'-S - | o A o) ;é,‘oéo
Real Property Damage B L C6. ;»,D> o) o A
NturalR D T :
Na esource ‘amage | e / a
Towl Liabilty (TL) -~ NaA . 81 AN A L
. Your ShareofTot\'al'- ’ - NA ,V / o ' o / o 0.0I

 Liability (fz)

Cash FlowEstimate . NA - Q12.°
(= TLxf) o : 3

FtrstYearofCashFlowt_)/ c_g . /o : / o o

.NA Not Apphmble

a/  Refer to Appcndxx C, Exhibits C-1 through C-8 for preliminary tllustrauve guxdance on how to
* estimate each type of liability and the first year of cash flow. Note, however, that Appendix C is
meant only to be illustrative of the concept and mechanics of future liabilities associated with
‘hazardous materials and waste management. Appendtx C cannot and should not be used for definite’
answers to the very complex problem of Liabilities. - .

‘ l_)/ The ummg of future habthuos is very important because, other things bemg equal habﬂm&s incurred .
in a distant future have a smaller net present value, and therefore a lesser impact on' the economic
' feasxbthty of a PP alternatxve, than habtlms mcnn'ed in the ‘near future. }




firm’s share of these total liability costs, and the year in which these costs are expected to be incurred.
He reports the final results (cash flow estimates) on Worksheet II. He enters these values as positive since
future liability costs under the PP alternative are less than under the current practice. Note that Mr. Auric
assumes that the future liabilities under the alternative practice are zero because the PP project results in
no generation of regulated hazardous waste. It must be pointed out that Mr. Auric’s future waste
management practice will affect only his incremental future liabilities. As a result of the past waste
management practices, Mr. Auric and the firm already have some liability which is not altered by today’s
decision. ‘ ‘ o S .

D42 Tier 2 Financial Calculations

As before, J.F. Auric calculates the annualized costs and places all values in the worksheet. Note
that discounting future liability costs by successively higher discount rates reduces the present value or
annualized cash flows associated with future liabilities. However, even at a discount rate of 15 percent, the
annualized costs of projected liabilities is still $84,000 per year.

Mr. Auric copies the annualized costs from Worksheet II onto Worksheet V. Using the procedures
described in Step 3 of Chapter 6, Mr. Auric calculates the tax liability, the annualized savings, and the NPV
of the incremental difference between the alternative and the current practice. At a discount rate of 15
percent, tax liabilities increase by $37,000 a year and annualized savings increase by $47,100 per yedr. Taxes
total annualized savings through Tier 2 are the net savings at Tier 2 ($47,100 at 15%) plus the total
annualized savings through the previous Tier (Tier 1, -81,500 at 15%). Ata discount rate of 15 percent,
the PP alternative has positive total annualized savings of $45,600. Because 15 percent is also Mr. Auric’s
minimum acceptable rate of return, this means that the PP alternative looks cost-justified at the Tier 2
level. Mr. Auric confirms this finding by computing an Internal Rate of Return (IRR) of 33 percent, which
far exceeds his 15 percent minimum acceptable rate of return. ‘

D.43 By-Difference Technique .

Mr. Auric performs the by-difference calculations because he does not have great confidence in his
estimates of future liability costs. Looking back at his financial calculations through Tier 1 (see ‘Worksheet
V, Tier 1), he realizes that his PP project cost him $1,500 more per year than his current practice at his
minimum acceptable rate of return (i.e., g = 15%). Rather than try t0 estimate liability costs and less
tangible costs, Mr. Auric asks the following question: "Could the PP project-bring additional, after-tax

increase because the PP alternative shows additional profits due to reduction in future liability costs. The - '

‘savings through ‘avoided liability costs and less tangible benefits of at least $1,500 a year?" In before-tax’
dollars, the PP project would need to reduce liability costs and increase less tangible benefits (e.g., net .
revenues from increased sales due to improved corporate image) by at least $3,400 (i.e., 1,500/0.44) each

year so that it can be cost-justified. Although he does not know the precise value to his firm of reduced

liability costs and less tangible benefits, Mr. Auric feels confident that they exceed $3,400 a year with the

PP alternative. He thus determines that his PP project is cost-justified when liability costs and less tangible
costs are taken into account. . ' ‘ '

At this point in the analysis, Mr. Auric could stop -the economic analysis of the PP alternative.
Nevertheless, less tangible costs are addressed next as an illustration of the Tier 3 cost analysis.

" 4 The analysis of future liabilities is inherently complex and judgmental in nature. For these reasons,
a full description of how the numbers in Exhibit D-5 were derived is not provided. EPA recognizes that
the estimation of future liabilities and remediation costs is a very difficult undertaking. As an alternative
to making a series of best professional judgments and calculations about the amount and timing of future
liabilities (as illustrated in Appendix C), the "required benefits" to achieve economic feasibility could be
estimated by difference.” Section(s) D.4.1 and D.4.2 present financial calculations which follow from.a
predictive modeling framework for estimating liability costs. Section D.4.3 presents the *by-difference”
technique. : -



D-29

" D.5 TIER 3: LESS TANGIBLE COSTS

" M. Auric recognizes that léss tangible potential costs such as adverse community and labor relations,
and unfavorable loan rates to facilities managing hazardous waste, if favorably controlied, will result in an

increase in revenues for. Auric Jewelry Inc. - He proceeds o the Tier 3 level to estimate the potential

revenue inc_:rease.
o D51 Tier 3 Cost Cdlguléﬁpns

_ To estimate the economic impact of less tangible costs on his gold plating operation, Mr. Auric
completes Worksheet III incrementally. Mr. Auric first describes qualitatively the less tangible benefits of
his PP project. He' recognizes that the project will improve his firm’s public image and thus increase net -
revenues from sales of -gold-plated jewelry. According to a marketing survey conducted by his trade -
association, Mr. Auric estimates that an improved corporate image resulting from-innovative. hazardous
waste management will increase his gross sales by 0.3. percent. Based upon his 1989.annual revenues of $10
million, he thus estimates that the PP alternative will increase his annual operating revenues by $30,000.
He also knows that his pre-tax met revenues are roughly equal to 10 percent of his gross revenues.
Therefore, he estimates that the PP alternative will increase his pet revenues by $3,000 a year. He thus -

writes +3 under “cash flow estimate” in the “"adjustment ‘to operating revenues” line of Worksheet IIL

" D52 'TierVS_Finén’cial Calcuiatiohs

 After completing his analysis of Tier 3 costs, Mr. Auric proceeds a final time to Chapter'6. Using
the financial calculations, he finds that less tangible benefits can be as high as $2,400 a year at his minimum

* acceptable rate of return and would bring the IRR of the PP. project’ up to 34 percent. ‘The PP project

looks even better than before.

D.6  SUMMARY OF MR. AURIC'S CALCULATIONS °

‘Exhibit D-6 summarizes the cost savings or benefits to the hypothetical firm at each of the four

*tiers’ or levels of analysis. ‘For the hypothetical firm, the cost savings from raw materials are not large

enough to compensate for increased costs such as the capital expenditure for purchase and instaliation of | |

. the mechanized ‘aqueous-based cleaner. At the Tier O level, the PP project costs an additional $3,500 a
. year compared to the current practice and has an Internal Rate of Return (IRR) of 12 percent, which is

less than the 15 percent rate of return required by Mr. Auric for investing in new projects. Therefore, the
PP project is not justified using usual costs only. . o ’

The PP project continues to be not cost-justified when considering hidden regulatory costs (Tier 1)

in addition to usual costs.. Despite the additional cost savings associated with-reduced regulatory -
" requirements (e.g., less inspections), the PP project continues to cost $1,500 more than the current practice

each year with an IRR of 13.7 percent (still less than the 15 percent minimum acceptable rate of return).

The PP project ‘becomes cost-justified when ﬁability costs (Txér 2) are added to usual costs and -

" hidden regulatory costs. ‘Compared to the current practice, the PP project is estimated to save $45,600 a

year in the form of reduced future liabilities associated with the management (especially solvent storage in
tanks and ash disposal in landfill) of hazardous waste and materials. The PP project has an estimated IRR -
of 33 percent, which far exceeds the 15 percent minimum rate of return acceptable to Mr. Auric. =

“The PP projeét looks even héttef when less tangible benefits ('Iier 3), ‘such—ras increased sales
~ resulting from improved corporate image, are also taken into account.. At the Tier 3 level, the PP _project -
is estimated to save $48,000 a year compared to the current practice. ' Because the IRR estimate, (34

‘percent) is greater than 15 percent, the PP project is cost-justified.




BENEFITS‘ TO THE HYPOTHETICAL FIRM OF SWITCHING
FROM CURRENT PRACTICE TO PP ALTERNATIVE

EXHIBIT D-6

Level of Analysis/
Benefits
Project Justification

. Cost Itein .

Net Savings or

(in $ per year) a/

Tier 0: Usual Capital Cosis and O&M Costs

PP alternative not cosi-
justified. Fails to meet

the firm’s 15% minimum
rate of return on investment.

Tier 1: Hidden Regulatory Costs

PP alternative not cost-
justified. Fails to meet

the firm’s 15% minimum
rate of return on investment.

Tier 2: Liabilities

PP alternative is cost-
justified. Has an IRR of 33%,
which is greater than 15%
minimum rate of return on
investment.

Tier 3: Less Tangible Benefits

PP alternative is cost-
justified. Meets the firm’s
hurdie for investments
(34% > 15%)

*Tier 1 Taxes

Equipment and installation
Raw Materials

Energy

Disposal

Maintenance

Revenues

Tier 0 Taxes
After-Tax Savings Through Tier 0
IRR Through Tier 0

Reporting
Inspections
Other

After-Tax Savings Throngh Tier 1

- IRR Through Tier 1’

Treatment or Storage in Tank
Transportation
Disposal in Landfill

Tier 2 Taxes

_ After-Tax Savings Through Tier 2
~ IRR Through Tier 2 ’

Net Increase in Operating Revenues

Tier 3 Taxes ‘
After-Tax Savings Through Tier 3
IRR Through Tier 3

-324,800
$57,900 -
-$14,500
-$2,900
-§11,600
-$3,200

54,500
-$3,500
12%

- §930
© $1,800
$870

'$1,600
-$1,500
13.7%

$47,500
$1300
$35.300

-$37,000
$45,600
33% .

‘sf’ 4,300
- <$1,900

548,000

34%

a/  All savings are before tax except when in bold. A discount rate of 15 percent is assumed. Negative
" estimates represent a cost increase or net loss. Positive estimates represent a cost decrease or net
benefit. All numbers may not add up due to rounding.
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e ' : AR Worksheet 0 ' B :.- : ,@éu«én& Pra‘cti‘c_e" ,
o ' R oL 'ner 0 . Usual Costs - o : [ anternative Practice -

O Incremental

Escalation First Year Cash Flow |
SRR 5 I e o e B e R

A.DEPRECIABLE CAPITAL - ' ‘ N N N g
.~ _EXPENDITURES 1| 4 Iy =20 9 121 Y '-

A2 .

A4

Ab Engineegiﬂg & Procurement o

.. |B.ExPENSES . | | 4 1o 20 -49 | |-7L9
BliSfaﬂ-‘up’ o 1 o N
B2 Permtutmg
B3 Sﬁvnge Valuer .
Bs; Initial ‘(;'atglysrts’
B 'LZV‘»/‘l::ki'r.\‘g'é;jma]
B7 Disposal" |

B8 Raw Materials .

B9 Uulmes

B10. Camtys & Chemients
éll l‘.;bor |

" BI12 Su]bpljes
.,813 lnéurance: -

Bié Other: PLainfenance

~|c. OPERATING REVENUES

C1 ' ‘Revenues

- C2 . By-p’foduct RgVénues R N R 22

S '—'J In thousands of year-0 dallars




Worksheet o
Tier O * Usual Costs

O current ‘Prac’tice‘,
, B’ Alternative Practice
O incrementai

Cash Flow

Eogiaon | FE YRR T Lietme | Eoats |
(rys %) | (1, years) | (n, years) ©C.a) | rEb% | r=10% | o= 16% | o=

~pmmenmE e | [ 4 | 0 | 2o-tss| [cralmalons

Al Boquipment = .l -—M—O ol T Fee

AZ Materials '

A4 ‘ Site Preparation

AS lnsu.llnxi‘:‘m‘ v

A6 Eng;lneeﬁng & P;clsc‘u:l"e'mem
B. EXPENSES

Bl  Starn-up

B2 - Permitting iy

B3  Salvage Vale

B4 Training - .

BS  Initial Catalysts

B6 Wo:kingCapiuJ

B7 Disposal

B8 Raw Materials

B9 Utilities

B10 Catslysts & Chemicals

B11 Labor

Bl2 Supplies

B13 Insurance

Bl4 Other2 %mm 2 o : %

C. OPERATING REVENUES

(9]

c2

Revenues

By-product Revenues

Ly In thousands of year-0 dollars




Worksheet IV
- Cost Summary

'(In.'th.ausdnds of year-0 dollars)

Altematzve

= 15%

- a. DEPRECIABLE CAPITAL
EXPENDITURES ‘ -

c. OPERATING REVENUES

ENALTIES AND FINES | -

e, FUTURE LIABILITIES

" Current

| a. DEPRECIABLE CAPITAL
‘ EXPENDITURES

c. OPERATING REVENUES.

ENALTIES AND' nmzs ----- -

e FU'_rURE LIABILITIES -

- Tier




- WorksheetV
Financial Worksheet
(In thousands of year-0 dollars)

Alternative Less Current o | o | s | gel2
B D R CIAREE ATITAL | |_/2.2]-18.2|-24.8|- 20,3
b. EXPENSES 29.4 29 |28.8| 29

‘¢."OPERATING REVENUES -3.2|-2.21-2.2 |-3.2

d. PENALTIES AND FINES

e. FUTURE LIABILITIES -

~ Tier @

f. TAX LIABILITIES ~¢.8l_g |-4.51-51

g NETSAVINGS FORTIER | |4.37(:2.1 |-3.5 | 0.

Total Savings R IRR
THROUGH TIER 0 6.8 12.1 |-2.51 © 12y

THROUGH TIER1

THROUGH TIER 2

THROUGH TIER 3

2| Cash flow estimates for aliernative less current, by definition, is the same
as cash flow estimates for incremental analysis.
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P WOrkShaet | o _»D’C\vxrr'emv Practice
ST Tier 1+ Hidden Costs =~ ‘LI anernative Practic

[ incremental

l Escaiation First Year = Cash Fiow :

Rate of Cash Flow] Lifeti ] Esti a i ;
¢ ; — : ‘ — (r,. %) (ty years) | (n, yoars) | '(‘C?;.J.s. 1 o 5% i'dff‘o% = 15% | 4=
: A. DEPRECIABLE CAPITAL I . : '

EXPENDITURES , s - -
> : pme
A2 Prepnredness and Protecnve ' ‘
Eqmpmam 1
B. 'EXPENSES '
'Bl Nolifxcauon o
- IB2 . ..?Reporﬁng .
B3 Monilonngl'resung ‘
BS
. 86 |
B7
B8
SRR B B9 ~ Labeling
B10 -‘i.Pnparednss'x.ir‘xa o PR
Protective Equipment:.~
Bil. Cldé;ure/Post Closure Care =~
812 Medwcl Surveill
B13 lnsurance/Specm]'Ta.xes H R |
B4 Othet :"':':.

2 thousands of year-0 dollars -



Worksheet V-
. Financial Worksheet
(In thousands of year-0 dollars)

Alternative Less Current

re 5%

rxe 10%

r&: 15%

-a..DEPRECIABLE' CAPITAL
- EXPENDITURES """

B3A%

b.’ EX.PENSES

3.6

3.6

3.6 |

‘¢~ OPERATING REVENUES

d. PENALTIES AND FINES

<€ FUTURE-LIABILITIES ‘___-

f. TAX LIABILITIES

"loé’

=lo

&:NET'SAVINGS FOR TIER

Total Savings

| 4
Tier

IRR

THROUGH TIER 0

6.8

Jo.X

- THROUGH'TIER'1 .

2.9

/372

THROUGH ﬁER 2

“THROUGHTIER3 ' "

Al Cash flow estimates for alternative Iess current, by deﬂnmon is the same
as cash flow estimates for incremental analysis.

"




f-

-~

. Worksheet II

Tier 2 « Liability Costs

] current Practice. - -

[ Anernative Practic:

[ incrementat

Escaiation First Year | . Casn Flow : :
Rate of Cash Flow| Litetime | "Coiaie res% | reaom |
"-e' %) (11. years) {n, years) (C.ap) o r°= 1 g rd- 15% re

| A. “PENALITIES AND FINES

|B. FUTURE LIABILITIES

B Treatment or Storage in 'I’anks : :
B2 Transportation ,v

B3 Disposal in Landfills .

‘| B4 Other

4
4

Pa.1|

| 58.2/54.4
: IQS 14
140:2| 39,7

el

13

2 1 thousands of year-0 dollars




Worksheet V

ananczal Worksheet
(In thousands of year—O dollars)

=
Tier L=l

- Alternative Less Current.

= 5% r.= 10%

rg= 15% ’ B‘33

;,a. "DEPRECIABLE. CAPITAL
1 "EXPENDITURES :.

b.- EXPENSES

¢."OPERATING REVENUES

d. PENALTIES AND FINES '

‘€. FUTURE LIABILITIES

84.1 (441

f. TAX LIABILITIES

-44.4|-4).6

-37 |=19.4

g..NET.SAVINGS FOR TIER

58.5|52.:9

4771|247

Total Savings

THROUGH TIER 0

6.8 2.1

-3.5 —

“THROUGH.TIER1

THROUGH TIER 2

£5.3| 57

45.6| O

. THROUGH TIER 3 .

2| Cash flow estimates for alternative le:s current, by definition, x: the same
as cash flow ¢.mmaxcs for mcrcmemal aualy:z:

IRR
122
2.7
33%




Worksheet lll
Tler 3 -Less Tangzble Costs

O Current Pracuce
D Al{ernatfve Practic
. Q’ incremental

. Escatavon | First Year " Cash Flow ' . i
‘ (r:.. %) °'(t?;2-':‘s°)w‘ (r yours) - E?E”‘.j}' 5% | rE10% | msv | e
7 A. ADJUSTMENT TO C - o
EXPENSES * - . i ‘ : 5
: B..ADJUSTMENT TO . P N R e R e
r OPERATING REVENUES 4- 0|20 3 4.4-|4-414.3

2 gl_xau,sandsvof year-o dollars

. e Justlflcatlon (Plean ;u.mfy) S
Consumer Acceptance
- YES . /NO"

ustif

ication " (Piease justify) -

' 1'T-?'.Justmc:atu:m (lese ju.rtify)

A

Corporate Jm age

AES

H'No-:;:'

R 4




‘Worksheet V
Financial Worksheet
(In thousands of year-0 dollars)

Alternative Less C uri'ent

r=5%
d

rE 10% -1 = 15% :5534

" a. DEPRECIABLE CAPITAL

. ' EXPENDITURES R

b. EXPENSES

;/OPERATING REVENUES

d. PENALTIES AND FINES " |

... 'FUTURE.LIABILITIES .

f. TAX LIABILITIES

.—105 "l:ﬂ "'2

-gi’NET;SAVINGS FOR TIER,

Total Savings

2.5 24|24 | 2.8

IRR

THROUGH TIER 0

6.8 2.1 |-35] —.

12%

 THROUGH TIER1

281 4|15 —

THROUGH TIER 2

. THROUGH TIER'3

¢5.3| s7 |a5.6|-2.5
s79|58.5| 49|

3l Cash flow estimates for alternative less current,
as cash flow estimates for incremental analysis.

L

by definition, is the same

BFY%
324
34%
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,the LDR: rulemakmg

, APPENDIX E ‘
TREATMENT STANDARDS UNDER THE
LAND DISPOSAL RESTRICTIONS

In the 1984 Hazardous and Solid Waste Amendments (HSWA) to the Resource Conservatxon and
Recovery Act (RCRA), Congress mandated restrictions on the land disposal - of hazardous wastes. Under

~ the land disposal restrictions (LDRs), most hazardous wastes can no longer be land disposed without prior -~

treatment. Treatment standards may be one of two types: concentration-based standards or technology-, '

. based standards. To comply with the: land disposal restncttons, you must

1 (1) Treat your waste to reduce the conoentratron of each hazardous constituent to
-+ below its respective concentration standard if a concentration-based treatment
standard has been issued for your waste type or ; :
@ - Treat your waste by the specrﬁed technology if a. technology-based treatment ‘
~standard has been issued for your waste’ type. .

Hazardous wastes have been dmded into three main classes for the purpose of schedulmg and rssumg

- -

. Solven_ts and dioxins;
‘. California list wastes; and
. The scheduled wastes,

The scheduled wastes are subdivided mto thrrds based on the quanuty genexated nauonally and the waste's

toxicity. For example, the first-third of the scheduled wastes is comprised .of the highest quantity, highest |
toxicity waste types. EPA has promuigated final rules restricting the land disposal of solvents, -dioxins,
California list wastes, and First and Second Third wastes. EPA will propose and finalize the Third Third

‘land disposal restrictions no later than May 8,1990. In the future, the land disposal restrictions program

may be-applied t0 a much broader range of wastes under the Toxrcxty Charactensuc (TC) rule now being
developed. . ,

For- mformatton on treatment standards and effective dates for all hazardous wastes, please eontact
EPA'’s Office of Solid Waste or the RCRA Hotline (1-800-424-9346 or 1-202-382-3000). Note that guidance
on the LDRs and an outline of the prooess to determine if the LDRs are applicable to a waste are also

avatlable from tWO sources:

o Sugerfund DR Fact Sheets, OSWER Dtrectrves 93473-01Fs 06FS (July, 1989), and

. Sugerfund LDR Aggendrws, Appendtees A-1 through A-6 of the Draft Superfund Guidance

on Complving With the RCRA Land Disposal Restncnons (Q ), OSWER Du'ectrve 9347.2-
: 01 (draft version, not yet pubhshed) ' , .

‘ 'Followmg isa summary of each of these two documents wrth mformatron on obtammg a copy for each.

: Superfund LDR Fact Sheets i
‘ The following fact sheets are avaxlable in thrs senes S . o

- Overview of the RCRA Land Disposal Restncttons o I
- Overview of California List Wastes ' o
Overview of LDR Treatment Standards and thmum Technology Requxrements
. Overview of Soft and Hard Hammer Restncttons
~When are the LDRs Applicable Requirements? - ' ‘
Obtatmng an LDR Treatabxhty Variance Dunng Superfund Remedral Actions-

1
o2
3.
. 4-
5
6.
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Copies of these fact sheets are available from the EPA‘Headquaners Public Information Center, 202-
475-7T751. ‘ ‘ o ' o

Superfund LDR Appendices to the Draft Superfund Guidance on Complying With the LDRs

The Office of Emergency and Remedial Response (OERR) has prepared six apbehdic&s that
summarize the LDRs in effect as of June 8, 1989. These appendices summarize the LDRs in effect for
each RCRA hazardous waste, and if a treatment standard is in effect, what the treatment levels or method
of treatment are for each constituent. The appendices also provide a list of the constituents found in each
restricted waste (organized by constituent), and effective dates for soil and debris wastes subject to the

Copies of the appendices will be available when the Gnida‘nce‘do,cument is published, and the
appendices will be updated when the Third Third LDR rule is published in May, 1990. '

7




