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1. Introduction

- Mercury-containing devices (MCDs) might be found in almost any household, business;: - :
industry, and institution in the United States. Mercury is commonly used in thermometers;
- electrical components (such as switches and relays), gauges, meters, and other devices. “The.
amount of mercury in a single device generally ranges from less than one gramto more than
400 grams although some devices may oontaln more than 200 pounds' of mercury

" The mercury contarned in most MCDs is sufﬁcnent to classify them once dlscarded as

D009 characteristic mercury wastes under RCRA." As a result, commercial, industrial; and
institutional .entities that discard (i.e., generate) post—oonsumer MCDs must comply with RCRA
generator.requirements, which include storage limits, manifesting, recordkeeping; safety -
training, and biennial reporting by large generators. Under current RCRA regulations at 40 CFR
268.40, discarded MCDs must.be sent to a recycler for roasting or retorting or to.a Subt]tie Cc
landfill (only if the mercury content in the device is less than 260 parts per million and the -
‘mercury has been treated to below certain standards). Households and conditionally exempt
" small quantity generators (those that produce less:than- 100 knlograms of hazardous waste per

month) are not subJect to these requnrements S

Due in part to the - ublqurtous hature of MCDs the sporadlc frequency wrth whlch they are . -

discarded,.and the fact that many consumers of these devices are not aware of the hazards
associated. with them, many post-consumer MCDs are often disposed of (both accidentally and
non-accvdentally) in municipal solid waste (MSW) landfills or incinerators, rather than being
recycled. - The additional administrative, storage, transportation, reatment, and disposal costs
associated. with- recychng RCRA hazardous waste also serve to dlscourage recychng of post-
consumer MCDs TR v ; L ST :

. In-order to encourage more recycling of post-consumer MCDs, EPA is considering - -
adding these devices to the list of Universal Wastes under 40 CFR Part.273. The inclusion of
_these devices under the Universal Waste regulations is expected to decrease the costs of .

'complylng with RCRA requrrements (e.g., by exempting MCDs from manifesting and interim -

storage permit requurements) and, asa resutt wnll make recychng a relatrvely more economlcal
d|sposal optlon . DI R

The purpose of thlS analysns is to analyze the mcremental costs and costs savmgs -
~associated with including post-consumer MCDs (excluding thermostats) in the Universal Waste'
- system. The remalnder of this analysns is organlzed in nlne sections and three appendices.

2. General Overwew of Devrces and Regulated Entrtles

Thrs sectlon provrdes mformatlon on the types of MCDs that are of concem to EPA and
generally describes the entrtles mvolved in generatlng, handhng, transportlng, and recycling
them. . . :

Specmcally most MCDs have a mercury concentratlon of 0.2 mg/L (ppm) or greater when tested -

o usung the Toxtcrty Characterlstlc Leachmg Prof le (TCLP)

=
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21 Mercury-Contammg Dewces !

For purposes of thIS report, MCDs are deﬁned as any devrce that contalns metalllc
mercury as a component necessary for its operation, with the exception of thermostats lamps

and batteries.” MCDs can be drvrded into four general categones

. : Thermometers _

. Switches and relays;

. Gauges and meters; and
i “Other devices.”

: For each of these categones Exhlblt 2-1 Irsts a number of specrt' c MCDs along wrth quan’utles

of mercury commonly found in them
2.2 Regulated Entltles Under Current RCRA Regulatrons

Under current RCRA regulations, entities involved in the MCD llfecycle are regulated |f
they fall into one of the following categories: generators transporters or treatment (|nclud|ng

recycling), storage and dlsposal facrlltles (T SDFs)

Generators

Because' MCDs ‘oontain mercury and are .hazardous wastes when discarded, any entity _ o

that uses these devices. may be a regulated generator.> Moreover, the ubiquitous nature of -
MCDs suggests that the number of regulated generators may be large Generators can be
grouped into three categones o B

2 EPA has prevrously classified discarded mercury- contalnrng thermo’*tatsandlamps -as universal

wastes (60 FR 25491, 64 FR 36465). Inaddition, Title Il of the Mercury-Containing and Rechargeable.
Battery Management Act (1996) mandated a phase out of mercury-contammg batteries in the U.S,

3 Households that generate post-consumer MCDs are excluded f[O_mRCRA regulatlons and are ’

“notmodeled in the analysrs
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_ : Exhibit 2-1, :
Overview.of Mercury-Contarmng Devrces Potentially Generated by Commercial, Industnal and Instrtutronal Entttles
Device Example -De'\ric es. Reported Mercury Content g
Category o (grams per devrce)
Thermometers Clinical thermometers (oral/rectallbaby and basal temperature) 2 (“typtcal") ‘

laboratory thermometers industrial thermometers, air/water _
temperature thermameters; véterinary thermometers Masons
Hygrometers shng psychrometers

0.5-0.61 (fever)

2.25 (basal temperature)
3 - 10 (laboratory)

5 (veterinary) :
5.56 - 19.78 (industrial)

Switches and Relays

Tilt- switches, float switches, silent light switches, mercury reed
switches, metal switches; telephone switchés, glass switches,
alarm switches, limit switches, mercury-wetted relays, ’
displatement/plunger relays, reed relays, flame sensors, pllot hght
sensors, gas safety valves, rectifiers, ignitron tubes, G-sensors,
oscillators, phanatrons, proximity sensors, capacitors

| 3 (anti-lock brake switch)

3.5 ("typical’)

2.6 (silent light switch)
3.5-3,600. (rndustnal swrtch)

1 (float switch)

0.5-1 (automotlve light swrtch)

2 (chest freezer light switch) -
2 (washing machine light switch)

1 - 2 (ride control system switch)
0.14 - 3 {(mercury reed relay)

160 (displacement relay) -

2.5 (flame sensor) |

-Gauges and Meters

“freatment. pressure gauges, regulators, aitway controllers. :

Manometers barometers sphygmomanometers vacuum meters.
flow meters, temperature. gauges pressure relief gauges, water

permeters, hagenmeters ring balances

. 1 395 (baroineter). .

330 (sphygmomanometer)

85 - 355 (typical manometer)
91,000 (large manometer)

Other Devices

Tubes/drlators (gastromtestlnal tubes esophageal tubes, cantor
tubes, Miller Abbot tubes, feeding tubes) recoil suppressors,

. | variable-force counterweight wheels, printed circuit boards. ‘ .
Sources Lake Mlchrgan Forum (1999). Mlchlgan Mercury Pollution Prevention Task Force {1996), The Pollution Preventuon Partnership and the Mltwaukee Metropohlan Sewerage

A 000 (dllator) B t

170 (recorl suppressor)

Dlstnct (1997), SAlC and RTl (1999). u. S EPA (1992), U.S. EPA (1997a) USWAG (1996) and Wrsconsrn Department of Natural Resources (1997).

e DRFAT - September 5, 2001 ***




+ - Entiies that produce less than 1001kil09rams (kg) per month of post_-oon_sumer _‘

- MCDs andlor other hazardous wastes are conditionally exempt small quantity
“generators (CESQGs). CESQGs are subject to limited waste management ..

. requrrements (40 CFR 261 5) and are not modeled in this analysrs

. - Entities that produoe between 100 and 1 000 kg per month of post-consumer

- MCDs and/or other hazardous wastes are small quantity generators (SQGs) and

"must comply with manifesting, recordkeeping,-and safety training requrrements

/(40-CFR Part 262 generally). SQGs may store hazardous wastes on srte for up E

'_to 180 days wrthout a pemrrt

L Entrbes that generate more than 1,000 kg per month of post—consumer MCDs

o - and/or other hazardous wastes are /arge quantity generators (LQGs). LQGs -

.-must comply with the same requirements as SQGs, except that they may ‘store’
hazardous wastes on site for no more than 90 days rather than 180, without a .

_ pennrt LQGs must also oomply with biennial reportrng requrrements

Transporte ers
Under current RCRA regulatory requrrements transporters of post—oonsumer MCDs are

required to be certified as hazardous waste handlers (40 CFR Part 263), and must follow DOT’s
hazardous materials reégulations in.49 CFR 171 through 180. - Transporters must.obtain an EPA B

 identification number; comply:withthe. manifest system, and properly handle discharges of

* hazardous waste; In-addition;; ‘transporters may store’ post-consumer MCDs at transfer facrlrtles v

'(e g Ioadrng docks, parklng areas) for up-to 10 days

Treatment Storaqe and Dlsoosal Faculrtles (rncludrnq Recvclers)

Based on the quantmes of mercury in MCDs along with the overall werght of these

‘devices (which can’ vary from less than one pound to over 1 ,500 pounds), discarded MCDs are L

likely to fall into: the category of i inorganic *high mercury wastes which are defined-as rnorganlc

. wastes with a total mercury’ concentration of greater than.or equal to 260 mg/kg (orppm).*.Asa = -

result, post-consumer MCDs are required, under 40 CFR 268.40; to be recycled through -
roasting or retorting, which entails placing the waste in a thermal processing unit that allows for.
volatilization of the mercury and subsequent condensing of the mercury for reoovery This

- process is refemed to as “RMERC" in 40 CFR 268.40.5"

“iIn order to not be classrfred as a high mercury waste, a device would need to have Iess than one

gram of mercury for every 8.5 pounds of total device weight. This is not likely for most MCDs given that

MCDs with small amounts of mercury (e.g., thermometers, temperature probes, switches) also tend to be

' relatively lighter in weight. Any post-consumer MCDs with a total mercury concentration less than 260
- mg/kg (or ppm) would:be classified as “low mercury wastes.” These wastes are not required to be

recycled, but must be treated (stabrlrzed) in order to meet a standard of 0 025ﬁg/L TCLP mercury prior to

be Iand dlsposed

Sin contrast to post consumer MCDs hlgh mercury wastes that contarn organrcs may be erther

mcmerated (“lMERC ) or recycled
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_Entities that recycle MCDs are subject to full RCRA Subtitle C regulations, and must
obtain a permit and meet administrative and technical standards (40 CFR Parts 264, 265, and
270). : ) o

2.3 Regulated Entities Under .Un/iversal Waste Regulations

Under the Universal Waste regulations (40 CFR Part 273), entiies involved in the MCD
lifecycle would be regulated if they fall into one of the followmg categones handlers, '
transporters or destination facilities. . _

um

MCD handlers would include all entities that discard post-consumer MCDs and that are
not explicitly excluded from the Universal Waste requirements.® These include LQGs, SQGs,
and CESQGs. Regulated handlers would also include entities that receive discarded MCDs
from other handlers, accumulate the devices over-a period of time, and then send the devices on
to other handlers, recyclers or TSDFs.” These handlers are generally referred to-as

“consolidation facilities.” .

- Handlers can be grouped into two wtegones based on the amount of waste they
accumulate :

noe Entities that accumulate less than 5,000 kg of universal waste at any time are’

; h small quantity handlers of universal waste (SQHUWs), and are subject to
requirements for accumulation time (up to one year), proper management of
waste, response to releases and employee tramlng

. Entities that accumulate 5, 000 kg or more of universal waste at any time are /arge
~ quantity handlers of universal waste (LQHUWSs). LQHUWSs are subject tothe
~ same requirements as SQHUWSs, but also must maintain basic shlpment ‘
~records; obtain an EPA identification number, and comply:with-stricter employee '
tralnlng requirements.  Also, desugnatlon as a LQHUW is retained through the end .
of the calendar year in which LQHUW status is attzgined (| e., 5, 000 kg or more of
“universal waste is accumulated)

* Transporters -
Under the Un'lversal Waste regulations, transporters of discarded MCDs would be

defined as any entity that transports these devices from handlers to other handlers,
TSDFs/recyclers or forelgn destinations (40 CFR 273. 10) Transporters of discarded MCDs

® Households that are handiers of post-consumer MCDs would be excluded from the Universal
. Waste regulations. :

T An example of such a handler would be the Honeywell Corporatlon which established a “reverse
- distribution network” in 1994 whereby it collects discarded mercury-containing thermostats from other users-
and recycles them. (U.S. EPA, 1997c) » ,
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would not be required to be certfied as hazardous waste handlers under 40 CFR Part 263 and
would not be required to prepare shipping manifests. - In addition, transporters would be able to -
store dlscarded MCDs at transfer facilities (e.g.; Ioadlng docks parklng areas) for up to 10 days

“ .

Atthough not requwed to meet RCRA hazardous waste regulahons transportets shrppmg S
. post-oonsumer MCDs generally would be required to'meet DOT's hazardous materials :

requirements (49.CFR Parts 171 through:180)-unless: the total quantity-of mercury in each -
package (i.e., the "reportable quantity,” or “RQ") is less than one pound (49 CFR. 172.101,

"Appendix A). Additional conditions for the exemptlon of post-oonsumer MCDs:from the: DOT

hazardous materials requ:rements are found in 49 CFR 173 164.8

Destlnatlon Facuhtles ( |nclud|nq Recvclers) |

Under the Unlversal Waste regulatlons destlnatlon facuhtles for dlscarded MCDs would

* include any facility that treats, disposes of, or recycles these devices." Like the TSDFs - ,
described in Section 2.2, these facilities are subject to-full RCRA Subtitle C regulations; mcludlng

permit requirements and both general and unit-specific facility standards. ‘Destination facilities

“must also maintain records of shlpments of discarded MCDs that are received, but they.are not

required to complete; transmit, and ﬁle manifests (I e.; because manlfests are not requrred for
unlversal waste shlpments) RN S P o

S8 Prehmlnary Research and Analysrs

Thns sect:on descnbes the results of prellmlnary research conducted in order to ldentlfy
the number of entities potentially affected by the rule and to. charactenze MCD dlsposal pnoes

'transportatlon costs, and admlnlstratlve costs.

. 31 Number of Potentlally Affected Generators of MCDs - " ;f-v E

For the purpose of thns analys:s an “MCD-only" generator is deﬁned as- one that is

n regulated as a hazardous waste: generator for MCDs only, and not any other fype-of hazardous

waste. An “MCD-plus” generator is defined as a: generator that is regulated for other types.of
hazardous waste but also generates MCDs. As described in Section 3.1.1, MCD-only -
generators are not expected to be affected by this rulemaklng because’ they are all estlmated to

'be CESQGs

| 3;1.1._ MCD-Only Generators

Prellmlnary research conducted for thls analy5|s ylelded msufﬁment data to ldentlfy
characterize, and quantify users (generators) of MCDs. Consequently, in order to assess the
likelihood that MCD-only. generators would be affected by the rule, the analysis estimated the
number of MCDs a generator would have to d:spose of to be classrﬁed asa SQG or LQG. '

- 8 For example, under 49 CFR 173.64(c)(1 ) etxceptions are pro(/idedb for thermometers, switches,
" - and relays that (1) each contain no-more than 15 grams of mercury, (2) are installed as an “integral-part” of
a machine or apparatus and (3) are ftted such that shocks from |mpacts are unllkely to cause Ieakages of ‘
mercury. . : . o

tw
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Further, based on the estimated lifetime of each MCD, the analysis estimates the number of

- devices that would need be in use at a facility. As discussed in more detail in Appendix A, MCD-
only generators would have to.use and discard very large numbers of MCDs to be classified as
either SQGs or LQGs. As a result, this analysis asstimes that all MCD-only generators are -
CESQGs:’ Because CESQGs are exempt from the both Subtitle C baseline requirements and
Universal:Waste system requirements, these generators would not be affected by the inclusion
of MCDs in the Unrversal Waste system and are thus excluded from this analysis. . -

31 2 MCD-PIus Generators '

To identify the number of MCD-Plus generators (those that generated MCDs but qualify
as SQGs or LQGs on the basis of other hazardous wastes), this analysis examined 1997 BRS
treater data.™ Specifically, data were extracted for all generators that send potential MCD waste

. to retorters known to accept MCDs. Waste was assumed likely to contarn MCDs if (1) the’

- waste code:was mercury (D00S) (only), ©@) the form code was other waste inorganic solids -

. (B319)or blank, and (3) the treatment code was retorting. (M012), high temperature metal

recovery (M011), other metal recovery for reuse (M014), or metal recovery- type unknown .

(M019). Based on information from a retorting facility (Mercury Waste Solutions) that 25 percent
of the waste it handles is MCD waste, this analysis assumed 25 percent of potential MCD waste
actually was MCD waste."” When available from BRS or the RCRAinfo database in Envirofacts
(accessed in August 2001); SIC codes were obtained for each generating facility. Exhibit 3-1
summarizes of the numiber of generating facilities and average MCD quantities by two digit SIC
code. ‘Based on this analysis, 1,877 facilities generated over 550 tons of MCDs in 1997. The
average annual quantrty of MCDs generated at a srngle facrlrty is approxrmately 590 pounds

-(0.295 tons).™ _ :

9A drscussron with one mercury retorter conﬁrmed that there are no MCD only generators See
Appendrx B, : : : : :

BRS data are drvrded into generator data and treater data Generator data are reported by LQGs'

only. Treater data include data on all shipments received by a treater, |ncludrng shipments by CESQGs,
SQGs and LQGs. Because both SQG and LQG shrpments are of interest, the analysis used the treater
data, rather than the generator data This process may rnadvertantty mrght rnadvertently capture CESQG
data. : . :

" The results of this analysrs are not partrcularly sensrtrve to thrs 25 percent estrmate See

) w12 As discussed in Sectron 9 the number of MCD-pIus generators may be understated and the
_tons of MCDs may be overstated. . . :

T ——




.. Exhibit 3-1. MCD-Plus Gen

ors, Based on BRS Data

.2 Digit SIC”

Number of Generators

e MCDs (t

" Total MCDs (tons

10

13

14
15
16

17

20

24 1
25 .
26 ..
27 -
- 28

~29

30
320
33

34
35

36

37

38
a9

40

41

42
43

45

a4
ar |

48
49’

50

51"

52
53

T
. . FEE =

1

62

17

[
43
-
148

2.000

. e013
0023
10.049

0.009

.. 0.023
70.056
081
.0ae7
s
. .0082
- 0.037 .
© 0.283 -
C0a14
o116 -
ooz |

0.038

 0.096
0313
£ 0.301
0124
0.063

. 0.085
- '0.090

2.304

0.039
0.025

0450 .
. 0.005
0456
- 0.051
1411

0.565
0.067
0.035

7001
7 0.91

2.00

. .0.05

002
. 0.05

001

" 0.02

3.49

- - 3.Q8
o
. 070 .

352
127 -

41.86 .
283

522
o007

2.50
6.33 -

2877
T1324
L 286
L 0.69 -

. 0.26
.0.09
23.04

012
0.02 -
030. .

113 .

89.97 .

11.31
1.00
0.07

0.830

0.83




2 Digit SIC
55 |
63
- 65
72 .
73
75
76
77
80
82
- 83
87
89
91 .
96
.97
unknown

Number of G'ene‘@tprs'"
T ,
1
38

10
R

14

22

797

_ Average MCDs ftons)

1756
0.019
£ 0.006
0.171 -

70,335

0.009

0.081

0036 -

0.009

0.124 -

0581

0,027

L0069

5.933.

- 0.075 -

1.540

1 0.080

0260

0.298.

2373

003 -
176"
0.02
001
648
0.16
170.25 -
0.01
o124
639 .

_ Total MCDs (tons)

© 003 -

0.97.

0.08
7.70°
1 0.24
- 7.37

182
237.74 .

1877 .

-0.295

i S

Total.. -

- 55429 -
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.To determrne whether each facrllty in the analysrs is an LQG or SQG, thls analysns N
assumes that MCDs make up between one and five percent of the generator’s total waste.
Estimates of MCD quantities were divided by five percent to estimate total waste quantity for-
each facility. . The-analysis compared this estimate with 10 tons per year.* If a facility generated
more than 10 tons of total waste per year, this analysis assumed it was an LQG. Otherwise, the

facility was -assumed to be an SQG. Usmg thrs methodology this analysrs estimates that 131 of

the 1877 generators were LQGs

‘32 Number of Potentlally Affected Handlers of MCDs

As drscussed in Section 2 3 above the Unlversal Waste regulatrons deﬁne two types of
“handlers” of Universal Waste, SQHUWSs and LQHUWS, which can be either generators or
consolidation facilities. All generators in the baseline are considered handlers under Universal
waste requiremerits. Consolidation facilities would include facilities that collect MCD waste and
ship it to a retorter, and could operate within a company, serve as collection points for
community collection efforts, or act as a waste broker. Due to uncertainty conceming the

" number of potential consolidation facilities that may be established, this analysis does not

assume any new consolidation facilities will be established. : However, any firm serving as a

. broker in- the: baseline would be oonsi_dered a handler under the Universal Waste regulations.

These regulations allow a handler to accumulate waste for up to one year. The threshold
accumulation-amount that determines whether an entity is an SQHUW or an LQHUW is 5,000
kg at any-one. time. ‘Assuming least-cost behavior, each SQHUW and LQHUW that generates
post-consumer MCDs is assumed-to make only one shipmentto a TSDF (i.e., recycler).per -
year. Based on this: assumptlon only 13 of the 1 877 handlers will be LQHUWS.” The remainder

will be SQHUWs .

3.3 Number of Potentrally Affected Treaters of MCDs L

o rdentxfy the number of treaters of MCD—plus waste this analysrs used 1997 BRS

vtreater data. Data for all D009 (the hazardous waste code for mercury) waste using the. retortlng

treatment code (M012) were extracted, and the names of the treaters were compiled. This.

_generated a list of 18 facilities. Through a review.of Intemet sites for'these 18 facilities, and -

limited contact with a few facilities, this analysis determined six firms with a total of ten facilities

‘accepted MCDs in 1997 and still exist today. This research also indicated that there has been
‘consolldatton wrthrn the retortmg rndustry (mergers buyouts etc) srnce 1997 it appears that at

BaA representatwe of Bethlehem Apparatus (a retorter) estrmated that MCDs make up no more
than one to frve percent ofa generators total waste.

The actual LQG threshold quantity is 1000 k'g/month (1.1 tons/month). Using 10 tons per year

- as.the threshold assumes an LQG exceeds the threshold approximately nine months out of the year.

'* CESQGs under RCRA also qualify as SQHUWSs under the Universal Waste regulations.

However, as speécified in 40 CFR 273.5, CESQGs may choose to manage their unrversal wastes according

to either the full RCRA requirements or the Universal Waste requiremnents. Given that CESQGs are subject
to minimal waste management requirements under RCRA, this analysis assumes that all CESQGs
continue to manage post-consumer MCDs under these requirements. o -
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- least two of these faciliies (the National Environmental Services faciliies) act.as brokers rather.
than retorters. These two broker facilities would be considered TSDFs in the Subtitie C baseline
and handlers in the Universal Waste system.: The other retorters would .be considered TSDFs in - -
 the baseline and destination facrlrtres in the Unrversal Waste system Exhrbrt 3-2 presents alist. -

*of these facrlrtres from BRS

Exhrbrt 32 MCD Retorters and Brokers .

|azrRo00005454 _ |Earth Protection Sve. ,

[FL0000207449 ‘ Recycllghts Inc. " INational Environmental Services
FLD984262782 e AERC/Mercury Technotogres . 1 '

.o SR -, Jinternational- : - . 8

MN0000903468 " |Recyclights, Inc. National Environmental-Services
NYD048148175 Mercury Refining Company, inc. Mercury Waste Solutions Inc
PA0000453084 N : Bethlehem Apparatus Co, Inc.” o 3 S o
PAD002390961 . . [Bethlehem Apparatus Co, Inc.
PAD987367216 . AERC -

W|D071 164032, - S.uperror:Sp'ec,i’al Services, Inc.

~ [WIR000000356.~ - |Mercury Wasté Solutions, fnc.

3.3 Number of Potentlally Affected Transporters of Discarded MCDs (Baselrne and
Umversal Waste Requrrements) ‘ L e .

_ Data on: the number of transporters shrpprng mercury wastes are not readlly avarlable
However EPA has prevrously estimated that there are- approxrma ely 500 hazardous. waste o
transporter companres in total (U.S. EPA, 1999). For. lack of better data ‘this analysrs assumes AR
that 20 percent of these companres (r €., 100 companres) currently shrp' ost—Co mer MCDs

Under the Unrversal Waste regulatrons transporters do not need to be certrﬁed
hazardous waste transporters Thus any type of trucking company could potentially be-a
- transporter of post-consumer MCDs. -Based on data from the U.S. Bureau of the Census, the
-number of transporters of post—oonsumer MCDs under the Unrversal Waste requsrements could
* be as-high as 140,000." * This analysis assumes that 0.5 percent of these comipanies (i.e., 700
- companies) will ship post-consumer MCDs under the Universal Waste requirements. Of these
* 700 transporters, 600 are assumed to be:new entrants in the market for shipping post—oonsumer '

MCDs.

% This frgure is derrved from 1997 estrmates for SIC codes 4210 (Truckrng and courier servrces N
except arr) and 4730 (Freight transportatron arrangement) : , Y
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34 Drsposal Pnce Research

' MCD generators are known to drspose of therr MCDs by sendrng them to retorters to
non-retorting TSDFs'(along. with their other hazardous waste), and to waste brokers.” This™ -

- +-study contacted-a small sample of such facilities in order to obtain information on.prices charged * -~
- for MCD disposal. The results of this research, summarized in Exhibit 3-5, show relatively

large variability in prices across retorters, non-retortrng TSDFs, and waste brokers Several
possrble factors mlght account for thls vanabrlrty : . ;

Tle .Pncrng sche _es may antrcrpate certaln shrpment._ es and therefore may not be ,
dlrectly comparable. For example, some fims may set pnces on‘a‘per drum-
basis, while other firms mrght cater.to smaller generators by chargrng ona per
pound basis. Similarly, some brokers and non-retorting TSDF$ may be able to

‘receive volume drscounts from retorters that are not. obtarnable by ongrnal MCD

USGI’S

e The pnces may reﬂect a non-homogenous natronal marketplace that is heavrly
~influenced by location and, therefore, by transportatron costs. (T here were only
.an. estrmated erght retorters operatmg in the u. S in 1997) D

o _The market may reﬂect rmperfect rnformatron That is, the pnoe of altematrve :
. disposal destinations may not be wrdely known either by generators-or by waste_
- brokers, retorters, and non-retorting: TSDFs This’ possrbrlrty is-also consistent
. with the fact that- MCDs; despite therr ublqurtous nature are not recognrzed as

_ MCDs by most people

(These factors also might help explarn the oountenntumve ﬁndrng that pnces charged by
retorters are not consistently lower than those charged by brokers or. by non-retortrng TSDFs, -

‘both of which would be expected to pass along to their customers, wrth a mark-up, the pnces S

charged by retorters.” Another potentral explanatlon oould be. that non-retorting TSDFs in order

- to'maintain.a reputatron for provrdrng full-servroe hazardous waste management, may be willing
o charge lower | pnoes for MCDs glven that relatrvely few MCDs are recelved t’rom generators) B

The. two key ﬁndrngs for this analysrs are as follows (1) the amount of MCDs to be

- disposed of is a.key factor in evaluating relative disposal prices; and (2) given the srgnrﬁcant
\variation in disposal prices,. other factors frequently predom/nate over drsposal costs in dnvrng
- the decision of where to: ship MCDs. -In. partrcular it is worth noting | that, ‘because generators are’
- likely to be sendrng other hazardous wastes toa non-retorbng TSDF, least-oost behavior may be -
 relatively complex and non—unrform Other factors mfluencmg the decrsron may rnclude '

v Because these devices are ultimately destined for retorting, the term disposal ;oayseem
inappropriate. However, while the mercury is recovered at the retorter, the rest of the devicesis discarded.

18-See also Appendix B.

YA mercury retorter: representative stated that the t” irm does not publrsh prrce lrstsm orde: to

' protect the rnformatlon from competrtors
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waste, convenlence and rmperfect information..

Exhlbrt 3-3 Dlsposal Pnces for MCDs

i‘Facility Facility Type v Unit Price(s) Unit Price Volume - .
‘Code ' : (volume - Needed for
L e - _| Discount Discount
A TSDF (non-retorting) | $925/drum Ina A
B TSDF (non-retorting) | $245 - up to 5gallons | $1,002/drum
7 | $653 -upto25galions 1drum '
-1 $783 - 'up to 31 gallons ‘

$1002 - up to 55 gallons

C TSDF (non-retorting) $800/5-gallon pail
o © o '>$2:000/drum’

D ‘Broker -1 $4.50 - $5.50/b |-$2,500/drum . | drum price_

e e o+ | assumes

o . A _ _800pounds'

E Retorter " 1$1,.700/um $1,000idrum— | NA
F Reforter - $1.300/dumor | so00idum | 5060

$250 fee + $2 - $2.75/Ib drums/yr

| 35 Transportatlon Costs for Regulated Generators and Handlers : s

Under the basellne transportatlon costs are those assocuated with certlﬁed hazardous
waste transporters. Under the Universal Waste requirements, the analysis assumes that post- .
consumer MCDs: will be packaged in manner that precludes them from being defined as
- hazardous substances under DOT regulations (| e., with less than one pound of mercury per -
package).* As a result, transportation costs for non- hazardous matenals were used for
shlpments under the Umversal Waste requnrements o . :

The transportatlon costs used in the model oonsnst of two parts (1) a ﬁxed fee and (2) a '
vanable fee based on tons shlpped and miles driven. The analysis assumes that generators are .

- 200 miles from all types of recyclers.(retorters, brokers, and. non-retorting TSDFs). Exhibit 3-6
presents the fixed and variable costs to ship under Subtitle C requirements and under Universal
Waste requirements. For both type of shipments, this analysis assumes the minimum quantity
for which these equations.is valid is one ton. Quantities lower than one ton have been rounded

uptooneton.

2 gee Section 2.3 for a discussion of transportation re'quirements. '
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. R Exhlblt 36 '
Transporlatnon Costs for Post-Consumer MCDs Under the Baselme
(2001 dollars)

Type of Shipment -~ | - - - ‘ijransporlation Costs* -

. B R | . Variable™
L Fixed . = : ($/ton-m|le)
HazardousWaste ——_— $159_ oo v. oy 016
Universal. Waste v ’ " 042 .

* Source: ICF (1998) :
** The variable cost per ton-mile is vahd for shipping dlstances between 50 and 400 miles. The analysis assumes an average '

shipping distance of 200 miles in the baseline.

36  Administrative Compliance Costs for Re'gu'lated Generators and Handlers

This section Presents the administrative requirements and costs applicable to' generators
under the baseline and to handlers under the Universal Waste requnrements It is important to
note the because all SQGs and LQGs that generate MCDs also ‘generate other types of,
hazardous waste not all of these costs wnll be affected for all entmes . o

;Basehne Un|t Costs: RCRA Subtltle C

The analysis_ models the‘current management of discarded post;oonSUmer MCDs

. assuming 100 percent compliance with Subtitle.C requirements.?’ Administrative activities
- required under Subtitle C and the associated unit costs are summarized in Exhibit 3-7. These..

unit costs were taken from prior EPA analyses on mercury-oontalnlng lamps and cathode ray

V}tubes (ICF, 1999a; ICF, 1999b)." In calculatmg total costs for generators in the basehne the
: analysus assumes that SQGs and LQGs incur the low costs : : .

Universal Waste Redunrements

Administrative activities required under the Universal Waste reguilations and the
associated unit costs are summarized.in Exhibit 3-8. These unit costs also were taken from

prior EPA analyses on mercury-containing lamps and cathode ray tubes (ICF, 1999a; ICF,

1999b). In calculatsng total costs for handlers under the Universal Waste requurements the

i analysns assumes that the SQHUWSs and LQHUWS incur the low costs. -

Appendlx C presents an alternatlve scenario where some faculmes are not in full- compllance with -

- Subtitle C requirements.
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Exhlblt 3-7

Admlmstratlve Unit Costs for Generators Under the Basehne (Full RCRA Subtitle C)

(2001 dollars)

-

P Unit Costs
B Required Activity - S 506
i ‘High Low “High Low
. Estimate Estimate Estimate Estimate
One-Time Costs*. o _ :
'Notn' catlon of Hazardous Waste Actlvnty_ T $161 $89 ';’:. $161 v$89‘
Rule Famlllanzatlon : '$1,186 - $356 $1,186 $139 .
Emergency Plannlng 8629 . $230 8423 o | $124
Waste Characterlzatlon. $334° $0 $334 S %0 .
Annual‘Costs. _ : . v CE -
Annual Review of Regulatlons $67 367 < $67 $67
Subtitle C Recordkeepmg $35 $15 $35 - $15.
»Blenmal Reportnng (annualtzed cost) - o $387- | $138 . ©.$0 o - $0
:Personnel Safety Tralnmg (annualxzed cost) "~ $508° " $223 . $79 1 $31 g
'Mamfest Training ' $175 %4 A | $2
Variable Costs** - v _ EREE SRR - .
' ‘Mamfestmg and Land Dlsposal Restnctton ; $45 $33 $35 " $32
‘Notification (per shipment) - o .
Exception Reporting (per report)*" $69 $34 $32 .$18

* One percent of the generators are assumed to be new facilities. and thus they incur additional cosis as startup facilities. . This"
percentage was used to determme the number of establlshments expected to |ncur mlual costs in any year (one percem -of - t‘te .

- generator- unlverse)

** Variable costs depend on.the number of shtpments made by a generator The number of shipments per year was catculated

and used to estimate the admmlstratlve costs.

°** The analysis assumes that no MCD mamfests reqmre an exceptnon report
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Exhibit 3—8

Admmrstratrve Umt Costs for Handlers. Under the Universal Waste Requrrements

(2001 dollars)

o  Unitcosts
‘._::._Require-d Activity . ) vf e LQHUW : ;0 SQHUW .
' : . High“* Low _. ‘High - Low -
‘ , - Estimate Estimate Estimate Estimate
- One-Time Costs* .~ ' SR B E e o
1 Notification of: Hazardous Waste Actwrty '$161"» $89. - : ,“":'$0 S S0
| Rule Familiarization.. A $1,186 . $177 - | $1,186 | s89
' Waste Characterlzatlon . $334° 30 $334 - $0
Annual Costs e , EERTRN DRETUNIREIC T RETHEL L S
Annual Review of Regulatrons _ $33 ' .$33 $33 B33
M Personnel Safety Training (annualized cost) $92 . $28 -$35 10
Varrable Costs** S ‘ S ' - - e . .
Shippinia Recordkeeping (pershipment) > 89 $9 4. .. %SO i i L

T » One percent ‘of the handlers are assumed to:be new facrhtles and thus they incur. additional costs as startup facrlttles ‘This ... -

percentage was used to determlne the number of establrshments expected to incur ‘initial costs m any year (one percent of the . ) '

_handler umverse) T LR gl

** Variable costs depend on the number of shrpments made by a Iarge quantlty handler The number of shlpments per year was.’

calculated and used to estlmate the admlmstrahve costs

4 - MCD Management Practrces

. Thrs sectlon dlscusses the basehne and post-rule optlons avar!ab!e fo. MCD generators
as well asa dtscussnon of the factors rnﬂuencrng a generators select:on of each optlon

4:1 Basehne Practrces

As shown in’ Exhibit. 4-1 in the baselrne MCD generators can send MCDs to anon--

retortrng TSDF (along with the other types of hazardous waste they generate) to the retorter

directly, or to a broker.?

~ The non-retorting TSDF and the broker would then have to send the

MCDs on to a retorter. The retorter may then dlrectly sell the mercury or send rt on toa retorter

that produces a hrgher purrty mercury

N Based on the research oonducted for th|s analysrs lncludlng conversatlons wrth rndustry
representatrves (see Appendix B) and analysis of BRS data, all of the pathways shown in the
exhibit are used. The factors driving generators to select between a retorter, broker, or non-
. retorting TSDF include disposal prices and geography (i.e., actual distance from the generator to .
a particular disposal option), but the decision also'is likely to be influenced by other factors. ' In
fact, least-cost behavior may be relatively complex and non-uniform given that generators are

Z n addition, it appears that some generators may be sendmg MCDs to MSW mcmerators or
'Iandfllls Appendlx C evaluates the lmpact of the rule on these: generators
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likely to be sendingd'o_ther hazardous wastes to a nanretor{ing TSDF. For instance, by sending

MCDs to the same non-retorting TSDF to which other waste from the facility is sent, a

=
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* Exhibit 4-1. Baseline Management Practices

Mér‘cu_ry._ 1
Buyers -

Y

 TSDF
~ Non-Retorting

Retorter | High Purity

v

.Generators:

" Broker |

Subtitle D |
Landfill -

. B  *** DRAFT - Septémbér 5, 2001 ***
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generator mlght reduce manifest and shipping costs; and-simplify facility operations.

Altemnatively, a generator might choose to. send waste to a broker if the broker offers a

substantially lower price on a small quantrty of MCDs. Or, a generator mrght choose to send -

~ waste to a retorter dlrectly if the retorter is located nearby or if the generator is already sendlng
other waste to that retorter. SR e

4.2 i Post Rule Practices

7 In the post rule scenario, compliance costs wil decrease for M'CDs'that are managed as .

a Universal Waste rather than as other Subtitle C hazardous waste. - At a minimum, all MCDs. .=~ .

shlpped directly from generators? to waste brokers or retorters (i.e., to post-rule Universal -

Waste Handlers) will result in such savings, because’ management practices oorrespondlng to

" .current practices will cost less. For example, if a generator continues to ship MEDs to a- retorter
post-rule then savings- will accrue due to the reduced Universal Waste: requrrements Thisis

- true regardiess of the fact that the generator’s other hazardous waste contxnues to be Sent to a

TSDF under full Subtltle c regulatlon

: Exhrbrt 4 2 summanzes the changes in-a generator‘s transportatlon and. admrnrstratrve
unit costs to send MCD waste to a- broker or retorter post-rule: while contlnumg tosend-other - ..
hazardous waste to.a non-retorting - TSDF These costs assume: that no.new cost will be
incurred for actrvmes requrred under both regulatory schemes.(e.g;, notlﬁcatlon of hazardous
waste: actlvrty safety training). For a generator:sending less than one ton. per year-in a srngle
~ baseline shipment, the savings. would be $34.  If the generator sent the same amount in- two
-basellne shlpments but only one post-rule shrpment the .savings would be. $225

MCDs that contlnue to be shlpped from generators to non-retortlng TSDFs post-rule
however probably wrll not result in any savings. Recallthat, in the' baseline, some generators '
ship- MCDs to non-retortmg TSDFs along with their other hazardous wastes Post—rule such
. ,generators ‘must continue to ship hazardous waste to the TSDF under full Subtrtle [¢] regulahon,

- thereby elrmlnatlng most of the opportunlty for regulatory savings. -Even though the’ generator‘s
MCDs could be‘sent to the TSDF as a Universal Waste, doing so would require the generator
and the TSDF to operate under both the Unrversal Waste requirements and under- full Subtitle C
regulation. This is likely to be more expensive than snmply sending the small amount of MCDs
as rf it were regular hazardous waste. : : : _ e o

B These generators include’ facrlmes such as waste brokers and non-retortmg TSDFs tothe extent
that they orlglnated shlpments/manlfests in the baseline. P
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Exhlblt 4-2. Unit Cost Changes for Generators Sendlng MCDs to a Broker or Retorter
: . in the Post Rule Scenano ,

New UniQerséi Waste Costs ;

Eliminated Subtitle C Costs

Uni\}ersal’Wast'e Rule Familiarization:

$106 + $0. 12/ton mile**

$89 (one time)* .
Annual Review of Regulations:
$33 o
Shipping Recordkeepmg Manlfest Cost. . .
$ 9 per shlpment (LQHUW only) $32 per shlpment
Transportation Costs: : Transportatlon Costs: '

$159 + $0 16/ton mlle**

ton.

*Rule famzhanzatlon $26 when annuallzed over 4 years at a 7 percent discount rate. . : )
** A 200 mile shlppmg distance is assumed regardless of destination. Shtpment SIzes are rounded up to next full

Theore"tioally, gr'eatér savungs might result from the rule if MICDs that Had Been'shlpped o

from generators to non-retorting TSDFs in the-baseline were, post-mle shlpped to waste

brokers or retorters. ‘However, in reality, any savings would be ‘minimal.: For example, consider - :
‘a generator that in'the baseline is sending one drum:of MCDs along with four tons of hazardous o
_ waste to:a non-retorting TSDF twice a'year; there is essentlally no baseline manifest cost (the - -

manifest must be completed regardless of the MCDs) andonly a neghglble baseline
transportation cost (the truck is needed regardless of the MCDs): - Post-rule, there is an

. additional $189 in new costs,* that must be more than offset by any savings in disposal costs o
(ie., the generator would have to save more than $1 89 in dlsposal oosts for such a sw:tch to be S
' eoonom:cal) s o : v O

.5 Cost Resuhs

Thns section descnbes how the mcremental compllance costs of the proposed rule are
calculated, assuming 100 percent compliance with all applicable requirements. The incremental -
annual cost savings attributable to the proposed rule (i.e., under the Universal Waste system) -

- are calculated by subtracting the new costs under the Universal Waste requnrements from the -
_ 'ehmmated costs under the baselme - S : . -

. u T‘his_' $189 isthe sum of $26 (the annualized cost to'b'ecom_e familiar with the'Universal Waste
. regulations), $33 (the annual cost to review regulations), and $130 (cost to transport one ton 200 miles). .

— —
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51 Méthodolbgy

The analysrs estimates savings as appllcable for entmes that wrll incur reduoed costs as
a result of the rule. The methodology does not-assume any shifts in the: flow of MCDs (i.e., in
the percentage distribution of MCDs from.original users toiretorters, waste brokers, and non-
retorting TSDFs) as a result of the rule because such shrfts seem. unhkely (as discussed-in

Section 4)

......

Costs to Generators ‘ '

-To calculate the savrngs to MCD generators (SQHUW and LQHUW under the Unlversal '
Waste System)® sending waste to a broker or retorter, this analysis used-the following data

" from the BRS analysis as discussed in Sections.3.1.2 and 3.2: two- arid four-digit SIC codes, - -
assumed annual MCD generation rate, status as an LQG or SQG in the baseline, and status as -

an LQHUW or SQHUW in the post rule scenario. This analysis first calculated the number of
shipments in the baseline based on LQG or SQG status: ‘For LQGs, the. baseline number of
shipments was the greater of four or the annual waste quantity divided by 20 toris per truckload. -
For SQGs, the number of shrpments was the smaller of two or the number of waste streams
reported in BRS. The post rule number of shrpments was calculated as the greater of one per

- year or the annual waste quantrty drvrded by 20 tons per truckload

Thrs analysrs then calculated the average shlpment size by drvrdlrlg the annual MCD
generatron rate by the number-of:shipments in the baseline and post:rule’ ‘scenarios. The
incremental unit costs from' Exhibit. 4-2 were then applred to each facility-fo calculate the new
and ehmrnated costs for each facility. The eliminated costs were then subtracted from the new

© costs to calculate the savrngs for each facrllty

o Costs to Retorters and Brokers )

For the most part retorter and brokers of unrversal wastes must oomply wrth the same_ ‘

requrements. that apply to recyclers of hazardous wastes. However universal'waste. retorters
and brokers are not requrred fo comply with the manifest requrrements under full RCRA

" Subtitle C, and instead are required only to keep basic records of shipments received. As a

- résult, MCD retorters and brokers will realrze cost savmgs under the Universal Waste .

requ:rements

In the basellne retorter and brokers are assumed to incur a cost of $36 per shlpment for
manifest reoordkeeplng Thrs unit cost estimate is calculated by taking the average across the -
unit costs for manifest recordkeeplng that apply to SQGs and LQGs. Under the Unrversal
Waste requirements, retorters and brokers are assurned to i incur a cost of $9 per shipment for -

B These generators lnclude orlgrnal generators and brokers and nm—retor‘ing TSDFs that ship
~MCDs to retortmg facrlmes B . B .

% Brokers both,send and receive waste. The costs of sending wastes are captured-in the costs for

' generators as discussed above. The costs of receiving waste are described in this subsection.

=




basic recordkeepmg This unrt cost estimate is calculated by takrng the average across the unrt "

oosts for recordkeeplng that apply to LQHUWs

: o Thus the oost savmg for recyclers was calculated by multxplyrng $36 by the number of N
- shipments in.the baseline (2, 497),.and subtractung the product of $9 mulhplled by the number of =

shipments in the post rule-scenario (1, 885)

52 .

Cost Results

" The total savings assocnated with: the rule is. $273 000. Of thls total $200 OOO is -

estrmated to accrue to MCD -geneérators, with an average savings of $106 per. generator The -

remaining $73,000 in savings accrues to.retorters and waste brokers. Exhibit:5-1 presents the:~: .
“average savings for a typlcal facmty wrthln each two—dlgrt SIC code known to be affected based R

on BRS data

i

Exhlblt 5-1 Average Cost Savrngs per Facrllty (by SIC Code)

Tsasr2zr]

Lo -dlgrt sic :“Number of 1 Average Total,Savmgs
- Facrlmes Savmgs o R e
10 - K - $678. 73_ __se7873|
13 P ‘. _‘$33 = 5 —
I C 9 3373 %
15 g . $33.73
16 1 $33.73
17 - 1 $33.73 | $33.73
- 20 62.. 86931 ) ‘
22 17 $86.20 |- $1 465.36]
24 AR “$1‘é§”§‘o°"' "$905.00]
25t 16 _$61 60 398564
26 43 $106.33
27 34 $73.08|.  $2,484:72
28 148 $125.51].  $18,575.65
29 9 $152.28 $1,370.54]
30 45 _Sor62| ‘84302721
31 2. s3373] . seras|
32 3 $62:50 | " $193754]
33 ° 57 $90.73|  $5,171.45
34 66 $54.00) . $3564.00]
35 66 - $87.29 $5,761.00
36 92 $134.89| $12,409.92
37 a4_ $118:18] - $5200.02]
38 23 $120.99 $2.782.73] -
39 11 _ S7a27| . - $817.00]
40 - 3 . s10806] - .§ 37418

- $4,207.00) oo
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- | 2-digitsIC -

Number.of- - :
- Facilities” * ~

. Average
--8avings -~ =

| Total'Savings | "~

41

$33.73

$33.73

42

' $294.03

$2,940.34

43 |

318239

§ 547.18]

44

$33.73| .

$33-,;,73_

, 4.5_ .

“S2s6.73]

. $ 513.45

46 - |

.. $33.73}..

°$ 101:18].

$368.23.F

 $:.736.45] .

48"

- $33.73

“$ 742.00

49

" $261. 63';‘

‘S 2‘1,1ﬁ91;‘9‘9 Rt

50

E $241 18’

- $4,823.54]

51

$48'59

$ 728.01|

52,

$33.73

$67.45

‘53 -

- $702.73.} -

.$ 70273 ).

55

$33.73 . .

-$:101.18¢

- 63,

. $678:73 | -

+$:678.73] "

T 65 . -

93373 o

$33.73]

33373 )

'$3373)

73

"'$80.89 |

gs07363]|

_$145223 )

_$ 200451

- 75
76

. $65.58

'$ 459.09]

77

-$33: 73

$33.73

80

~ $145.23

$1,452.27

82. -

- $156.09 -

'.-'$1' 717 00'--. R

83

sen7s]

87

.$91818

_$381.48]

_$152503)

91

$33.73]

$33.73

95

- $544.93

$2,724.64

96

$33.73

$ 101.18

97

22

$ 169.77

°$3,735.00 |

- 99

$ 285.16

$1,996.09

unknown

797

$87.36

. $69627.62]

Tdtgl

1877

$199.765.25

6. 'Economic Impact Resuits

The analysns estlmates ﬁrst—order economic lmpacts of mcremental costs by caIculatmg
. an industry average cost-to-sales ratio and cost-to-profit ratio for entities in two-dlglt SIC codes
- known to be affected by the rule, based on BRS data. Census data for the year, 1997 served. as
the source of average sales data for establlshments in each two-digit sic code Proﬁts data

$ 106.43

—
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were obtained for those two—drgrt sic codes oontalnlng the most affected entmes z Incremental
compllance costs or savtngs for representatlve establlshments were estlmated as descnbed

prevrously

- The |mpacts analysrs based on oosts/sales is. llkely to overstate .economic |mpacts
(whether costs or savings) because: the sales data used in the analysis-represent average
values for each SIC code as a whole,-whereas the estlmated ‘compliance costs arise only for the
entities that are large enough to.be considered an SQG or.LQG.in the baseline. ‘Such entities
may have an average sales value that is slightly higher than the average | for.the.industry as a
- whole. -Conversely, the profits- analysls is:likely to understate economic. lmpacts because profits’
data are. estimated based on data for publldy held companies, which tend to be: relatively larger
than other companies and to have hlgher nominal profits. Given that the proposed rulé will resuit
in savmgs rather. than costs neither of these limitations.are sugmﬁcant However, the oombnned o
effect is to make rmpacts appear more sngnlﬁcant when measured asa percent of sales than as’

" a percent of proﬁt

Exhibit 6-1 shows the |mpacts of the oost savmgs (as a percentage of sales) for the

* average affected entity in.each tWO-dlglt SIC'code. Costasa percentage of sales is very small

~ for all SICs (e.g., relative:to the average savings.per generator of $106 per. year). The highest

impact for a classifiable mdustry sector is on the "transportatlon servnces" sector (SIC code 47)

. Establishments in SIC .code 47 havé average annual sales of $800, 280 The mcremental
savungs represents 0. 05 peroent of the average annual sales ‘ : i .

- Exhibit 6—2 shows the |mpacts of the cost: savungs (as a. percentage of proﬁts) for the L S N

: average affected entity in the two-digit SIC codes containing the most affected éntities.” Cost as - S |
a percentage of profitis very small for all.SICs. The highest impact for.a classifiable industry

~sector is on the "electric, gas, and sanltary services" sector (SIC code 49), which contains B

. TSDFs and electric and gas utlhtles ‘which. are known to use relatively significant: quantltles of

- MCDs. Estabhshments in SIC code 49 have modeled : average annual proﬁts of. $5 247 531 . S :

The lncremental savmgs represents O 005 percent of the average annual sales : L

z Two-d_igit SIC codes. containing fewer than five affected facilities were excluded from the profits
analysis. Profits data were available only at the four-digit SIC level based on data for selected publicly held
companies. The anatysus modeled profit at the two-digit SIC level based onthe assoclated four—dlglt sic
code containing the most affected entities. Alternative four-digit SICs were selected as necessary whére
. the summary data rep_resented relatively f_ew_ publicly held companies.” Several relevant two-digit SIC codes .

© were not modeled due to data limitations: Source: DIALOG Media General 2001, accessed August 2001
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Exhlblt 6-1 Estlmated lmpact (CostlSales)

. Savings as -

" Industry SIC_ Average Sales Affected
) - Code | (perestablishment) Facilities | Percent of Sales
- IMINING - o . R
-[Metal Mining 107 _$15,444,022 1 - - 0. 004% v
0il and Gas Extraction : 13 ~$7.099.539 4 - 0.0005%
-INonmetallic minerals, except fuels 14 $3 067, 481 1 - 0.001%
CONSTRUCTION : : o
General Building Contractors 15 _ $1 918, 732 A 0.002%
{Heavy construction otherthan . 16 - $3,651,602 e - 0.001%
buildings construction- contractors 5 o E . e
Constructl_e_n- §pe¢l?| trade_, 47 . $869,084 : “ - 0004%
‘lcontractors” . . i : i , AR
_ |MANUFACTURING - R .
JFood and kindred products 20 $23,452,928 162 ¢ -0.0003%
Textile mill products 22 $13,459,297 17 0.001%
Lumber and wood products 24 $3.164.898 7. 0.004%.__
Furniture and fixtures 25 __$5.300519 16 0.001%
Paper and aliied products 26 $25,534,243 . 43- . 0.000% -
Printing @nd publishing 27 0.  $3512951 .34 . 0.002% -
Chemicals and allied products 28 $31,829.039 - 148 - '0.0004%.
|Petroteum and coal products 29 . _-$77,749,139 9 0:0002%"
“IRubber and misc plastics products.: 30 - $9,900,988 - 45 - 0.001%.".
L eather and {eather products 31 $5645731 2 _0.001%
Stone, clay, and glass products 32 $5.484 777 31 0.001%_
Primary metal industries. 33 $29.069.529 - 57 0.0003%
Fabricated metal industries 34 -$6,304,917 66 . 0.001%
industrial maehinery and equipment 35 $7.649.689 66. . 0.001% :
Electronic and electric’equipment -~ 36 $20.,102,162 - 92 - 0.004% -
Transportation equipment 37 $42,369,196 . ... 44 -} - '0.0003% .
Instruments and related products 38 = $13,732,146 L 23 0.001% "
Mnscellaneous manufacturmg 39 . $2.988.227 1 0.002%
industries i . o . :
JTRANSPORTATION, COMMUNICATIONS, AND UTILITIES
. Rallroad Transportation 40 : NA 3 NA
Local and mterurban passenger 41 $1,000,929 4 0.003%
transportation
] Motor freight transportatlon and 42 $1.554,880 10 0.02%
arehousung e .
UJ.S. Postal Service 43 - NA 3 NA
\VWater transportation 44 $3,886,447 1 0.001%
Transportation by air 45 $13,768,621 2 0.002%
|Pipelines, except natural gas 46 $8.642.919 3 0.0004%
[Transportation services : 47 $800,280 2 0.05%
Communications _ 48 $8.007.019 22 0.0004%
Electric, gas, and sanitary servnces 49 $21,082,044 81 0.001%
WHOLESALE TRADE ’ B
[Wholesale trade- durable goods 50 $7,179,142 20 0.003% :
Wholesale trade- nondurable goods 51 $10,953,407 15 0.0004%

r
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Industry -

L SIC. .} .
Code -

- Averagé Sales -

{per establishment)

* Affected
Facilities

. Savings as
Percent of Sales

supply, ‘and mobile h_ome dealers

520

o $2,33"2';525.5 .

- 0.001% . -

eneral merchandise stores .

53 -

$9 835,465 :

0.007%

) Automotlve dealers and gasohne

ervice: statrons

$4 169 625

" |FINANCIAL, INSURANCE, AND REAL ESTATE INDUSTRIES

'., ;Secunty and commodlty brokers o
~dealers exchanges ‘and services '

63 ).

. $25i‘_,,(_)7"1;924-»1.,.f o e

65

$799.821

T 0.004%

SERVICE INDUSTRIES

12

$277.326

_0.01%: v

Personal servrces :

. |Business services”

73

_.$1,407,270

T oo006%

Automotlve reparr servrces and

'. parking-

75

. $566,325 .-

- 0.08% -

IMisc repair servrces

76

$611,188

0.01%.

Health services-

80 .

$1,747,423 .

0.008%

' _l;@ducatronal services.

82

. $2.920,852

- 0:.005% .-

83.

$616 590 _

_0.005%_

- ISacial services
- Englneenng accountrng, resea‘rch
~Imanagement, and related services

87- "__".

$1 182 153 j"f‘b‘ S R

s .fc,;o 006% g

~{Services. not elsewhere-classified.

89 ]

$1 234 760

O 03%

" [PUBLIC ADMINISTRATION . -

overnment -

9t

= -_.NA :'.;..

- LExecutuve legrslatrve and general

{Environmental quality and housmg

95

NA

(3,1 B

NA

IAdministration of economic’ programs

.- 96

NA

_NA

’ Natlonal secunty and lnternatlonal

ffairs".

97

“NA i

220

CNaL )

|Nonclassrf|able Establlshments I

.. 5o

385506 1

0'3%“ o » B
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- Exhibit 6-2: Estimated Impact (CostProfit) "

Effect of :Market Sh'ucture

 industry | sic [ attectea | Moders | Average pront | Spin%e 58
s L = ' Code Entities Dugrt sic ‘('pre,-t.ax) Profit
IMANUFACTURING v : . T
Food:and kindred products 20 | 62 ] 2086 $537,317,489 | ~ 0.00001%
Furniture and-fixtures: 28| 16 i 2511 ] .$62:090,151 . | - 0.0001%

' |Paper and allied products 26 ) 43 - - 2621 | :$466,125,659 -} :0.00002%:
Printing and publishing . - 270 84 }oii27520 . | $37.154,933: 7| - '0.0002% ;-
Chemicals and allied products 228.F. 148 -] 2821 »-] .$29%.631,063. | -0.00004%
Petroleum and coal products : 29 .- 9 . .2911: ] $3,433,070,006. |- 0.000004% .-
Rubber and misc plastics products - 30 45 3011 $64,959,888 0.0002%
Stone, clay, and. glass products - 32 31 .| 3241} .$488,914,002 .1 ' 0.00001%::
Primary metal industries 33 57 3312 $41,447,275 0.0002%
Industrial machinery:-and equipment: '35 .66 - | 3585 - | $117;416,497 .}.. 0.00005%
Electronic and electri¢.equipment : - 36 92 . |. 3679 -} $8,174.795 -0.002% "
Transportation equipment. - .37 44 - |- 3714 ] $174,385,355 |- 0.00007%
Instruments and related products: . . 38.. 23 . 3841 .- $52.688,738 | -0.0002%

‘ Miscellaneous manufactunng ' :3‘9“ L : ".:"5399?9]_““ $37205970 00002%
industries e SO BRI T R e
TRANSPORTATION, COMMUNICATIONS AND UTILITIES
Motor’fretght transportatnon and. T B _-»10' ' 4213 1 $36927454 1 0 0008%
fwarehousing : ST - RS RIS AR :
Communications . 48. 22 .1 4813 -1 $818,495,404.. { 0. 000004%'
Electric, gas, and samtary services 49 81 = | 4953 - $5,247,531 -.0_.005% ;
WHOLESALE TRADE v ' : R j
Wholesale trade- durable goods. 50 |20 | 5013 | $103,109,313 l 00002%-

~'|SERVICE INDUSTRIES i T o
Health services -~ .80} 10 - | 8062 - .$212,556:.327. 000007%
{|Educational services - 82 11 8221 $16,638,061 0.0009%

Gnven the. extremely low magnrtude of the savrngs per facnhty that will result from thls rule .

the effects of market structure of affected industry sectors are msrgmﬁcant to the mcrdence of

-~ the proposed rule S economtc |mpacts

v Re"q_ulatorv FIexrbm B

The Regulatory Flexibility Act (RFA), as amended by the Small Business Regulatory

‘Enforcement and Faimess Act; 5 U.S.C. §§ 601-612, generally requires an agency to conduct a
regulatory ﬂexrblllty analysis of any rule subject to notice and comment rulemaking requirements
unless the agency certifies that the rule will not have a S|gnrﬁcant economic impact on a
substantial number of small entities. Small entities include small businesses, small not- for-prof t
enterprises, and small. govemmental Junsdlctlons - This proposed rule does not have a- -

S|gn1f icant tmpact ona substantral number of small entmes because today's proposed rule _




| _‘3_; wrth greater regulatory compllance

relieyes regulatory t)urden for affected entrhee through reduced- regula'tory requrrements In .:,
-addition, the Agency estlmates that this proposed rule leads to an overall cost savings of

approxrmately $270, 000 Acoordrngly [EPA believes that the rule wnll not have a sngnrﬁcant o
economlc umpact on a substantlal number of small entrtues B _ o

Qualltatlve Beﬂeﬁts RN APS

. Post—consumer | : | i
E ‘generators at many commercral rndustnal and mstrtutnonal locatlons “This factor. makes e

B regulatron of these devices difficult for both generators and, regulatory agencres lncludlng post- ROETRORI

consumer MCDs in‘the: Unrversal Waste:system. will allow, regulated entities. greater flexibilityin ..~

- dealing with these wastes (e.g., dueto increased accumulatlon time’ Ilmrts and-the potential for -~ -+ -
-waste consolldatron) WhICh in turn will allow them to manage' these wastes more, efﬁcrently_and_

. Addrng post—oonsumer MCDs to the Unlversal Waste system wrll also.provide clearer
v '~more streamllned requmements for post-oonsumer MCDs, which may- reduce problems. -
- fassocrated with a'lack.of understanding of certain requirements. . Under current RCRA Subtrtle C
regulatxons generators transporters and TSDFs that handle. post~oonsumer MCDs must spend -
a significant-amount of time, money, and. other resources followrng the RCRA hazardous waste
BEER requrrements if-MCDs were lncluded inthe Unlversal Waste system, thls admlnlstratlve and
o .Iogrstlcal burden would»be reduced as dlscussed above in Sectxonf‘4 2 o

S Frnally regulatrng post-oonsumer MCDs as unrversal wastes could potentrally reduce v
.rdentlfrcatron problems associated with having some mercury-contamrng wastes such'as Iamps '
and thermostats, included in the Universal Waste system while others are not.” Under current -
RCRA requirements, generators and other waste handlers may have problems identifying which

“mercury-containing wastes can be managed according to the Universal Waste requrrements

.- which may lead to improper disposal (€. g.-in'a MSW Iandﬁll) lncludlng other MCDs in’ the

Unlversal Waste system oould help to reduce thls oonfusron T EEEL :

. 'Establrshment of Consolrdatron Facrlttres

Research on the regulated oommunnty for- post-oonsumer MCDs drd not yield rnformatlon
‘on the potential number of entities that serve.as oonsolldatron facilities for these devices (other
than brokers. or non-retorting TSDFs).. EPA’s prior analyses of mercury-containing lamps
“indicates that recyclers generally have lamps shipped directly to their facilities and do not offer
_substantial discounts on larger volumes of lamps (ICF, 1999b). If thrs is also the case for ° P
. “MCDs, one would not expect to find a substantial number of consolrdatron fac:lmes under erther e
- the current RCRA baselme orthe Unlversal Waste requrrements ‘ S b

=




However, a pettion fied by USWAG requesting that MCDs be added to the Universal
Waste. System suggested the rule would reduce the burden associated with managing small -

quantities of waste generated at remote and sometimes unstaffed locations such as electric
substations and along gas distribution lines. Essentrally, by including MCDs as a Universal -

. Waste, utilities could collect wastes from remote locations and bring them back to their. main .

facilities, Wthh would function.as consolldatron facilities. -These consolidation.facilities: would be
,consrdered Handlers. of Universal Waste rather than TSDFs. As a result full RCRA permrttlng

asa TSDF would not be requrred for the facility.

ln addition, thls same ability fo consolrdate waste wrthout beoommg a permrtted TSDF -
~may apply to two other types of facilities. First, some manufacturers of MCDs or manufacturers:
of products that contain-MCDs (e.g., gas ranges) may .serve as:consolidation faciliies to receive.

discarded MCDs from their customers and from other generators.® Second; some generators T

such as hospitals-may establish product swaps (e.g., trade-ins.of mercury thermometers for -
digital thermometers) to promote. responsible handling of- discarded MCDs. Due to uncertarnty
concemning the number of potential consolidation facilities that may be established, thls analysrs
does not model costs or cost savrngs associated with these facrlrtres : .

Increase in Recyclrng by R@ulated and Non—Regulated Entrtres P

One of the pnmary goals of RCRA is to oonserve valuable matenal and energy
resources. Shlftlng post-consumer MCDs from the RCRA hazardous waste system to the '

Universal. Waste system should increase resource oonservatron by encouraglng recovery of -'_

mercury from dlscarded MCDs

'l'ncluding post-consumer MCD:s in the Universal Waste system will permit regulated

- entities (including those that are not in full compliance with hazardous waste requirements) to -
accumulate the devices:they generate (or-send the devices to consolidation facilities) for future -
shipment to an- off-srte recycling. facility. - Allowing facilities to- accumulate larger-quantities -of -
MCDs could make recycling a more: cost-effective option due to economies of scale. ‘An -
- increase in'the: demand for recyclrng of post-oonsumer MCDs: mlght then encourage the”

: recyclrng industry to develop and expand its operations, which in tum: could make recycllng as
~ more attractive option for the regulated and’ non-regulated communities. Thus, both non-

compliant generators and some non-regulated entities may shift their disposal of post-consumer
MCDs from landfills or incinerators to recyclers. In addition, manufactures of MCDs may be
-~ further encouraged to establish reverse distribution networks for discarded devrces to assrst
,both regulated and non-regulated generators in recyclrng dlscarded MCDs )

_ Reductron in Mercurv Emrssrons

More recycling of MCDs should occur as a resutt of including MCDs in the Universal.
‘Waste system. Recycling decreases the amount of mercury emissions that result from landfill
and incineration disposal because it diverts waste from disposal. Mercury in recycled MCDs is
separated, distilled, and recovered, rather than released to the air via incineration or landfiling.

= Accordmg to 1997 data from the U.S. Bureau of the Census there are approxrmately 16 000'

. establrshments that manufacture MCDs or products contalnmg MCDs
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The disposal of post-consumer MCDs in landfills and incinerators often resuits in
mercury emissions to air, water, and other media. Mercury emissions are a serious problem
because of the volatility of this metal: one gram of mercury (the amount usually found in a
household thermometer) can foul up to 5 million galions of water.® - Due to the volatility of - -
mercury and the fragility of mary. MCDs, mercury vapor is readily released into the-environment
when waste. containing MCDs is managed lmproperly % Mercury emissions.are particularly

- detrimental because they pollute both air and water Most mercury pollutton to water is the resuit

of mereury deposmon from air into watersheds.™

8. - Drscussron omedmgs

The pnmary conclu5|on drawn from the analysrs is that the total cost savings of the rule

and the average savings per affected entity are very small. Total savings, which are estimated
to be $273,000 per year, appear particularly small when compared to the $70°million annual -

" savings estimated for the original Universal Waste rulemaking, which covered nickef. cadmium

and other batteries, certarn hazardous waste pestlcrdes and mercury-oontarnmg thermostats

Both the RCRA Subtrtle C basellne and the Unlversal Waste requurements modeled in

© this.analysis assume that aimost 1,900 entities will be affected if post-consumer MCDs are -
_ included in the Universal Waste system. Almost 75 percent of the $273,000 annual savmgs
-from this action will accrue'to existing generators of these devices, wrth the:remaining savings
going to MCD retorters or.brokers: -Relative to the Subtitle C baseline; the econemicimpactson . - _-
- the entities in the regulated communlty are expected to be neghgtble because the rule provndes o

savings for all affected entltles
9. Assumptlons, erltatrons, and Sensmvrty Analyses

"The accuracy -of the analysis depends on.a W|de variety of data and assumptlons The

- following is a list of key assumptlons limitations, and other factors affecting the accuracy ofthe "+ "

analysis. Some assumptions tend to increase or decrease the savings of the altematives, as
noted below. Excepf where noted; assumptions are best estlmates and are not beheved to- -
lntroduce systemattc blas tnto the: results RS : : L

. When analyzmg the BRS data thts analysrs assumes 25 percent of potentlat
MCD waste is actually MCD waste (See Section 3.1.2). This estimate is based

" on information from a single retorter and may not be true across all retorters that.

accept MCD waste. -In fact, some retorters may specialize in some type of "+
- devices (like flourescent Iight'reCy’clers) and handie relatively litie MCD waste.
. . As a sensitivity analysis, the savings of the rule were also calculated assuming *
- 12.5 percent and 50 percent figures.. In both cases, the savings of the rule are
ssentlally unchanged at $273 000 . : :

’_29 Amber Bollman, Boston Gl-obe. Nov. 1_6
3°ht_tp'://www.dep.’state.fl.us/dwm/programs/mercury/lampslhtm »

L http://www.state.ma.us/dep/ﬁles/mercury/hgch'i’tb.htm#bacl_;ground

T
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' Most of the_lncremental"oosts in this analysis are fixed per ‘facillty,' ratherthan
-variable per shipment.- As a result, the number of regulated facilities generating
. MCDs is a more significant variable in. calculating savings associated with this -

- .. rule than are the quantities of MCDs per facility.: *Because the number of facilities

was derived from BRS data, it is believed to be the best estimate available and
~should be accurate grven the assumptlons of full oompllance wrth Subtrtle 102
' regulatrons S R . O AT

> -To some extent thrs analysrs may underoount the number of regulated
generators of MCDs, because the BRS data used do not capture all generators
that send MCDs to a non-retortrng TSDF. Specifically, of the 1,877 generators
. identified in this analysis; approximately 36 appear to be. non-retortrng TSDFs

- (based on a four-digit SIC code of either 4953 or 8999.) These 36 facilities -

"gener'ated an estimated:94 tons of MCDs in-1997: Al of the original generators of -

these MCDS are not captured in the:analysis, resulting in a potential to have -
underestimated the number of generators: - However, because these ongrnal
_generators are not assumed to shift management to sendrng waste directly to a
retorter or broker (see Section 4.2), these generators would not i incur any costs
- orsavingsas-a result of this rule.  Hence, this analysis may undercount the
... number of regulated generators, but it does not underoount the number of

-Flnally, the estlmate of generators and quantrtres of MCDs may be sllghtly
--overstated if CESQGs send MCDs to retorters and are captured by BRS. To
minimize this effect, obvious CESQGs (e.g., facilities with identification numbers

i like PACESGQ) were removed from the data set. - Thus, it is unlrkely that the :

effect of any CESQGs berng captured in the analysrs is srgnrf cant

As descnbed in Sectron 3 1 2 MCDs are: assumed to compnse ﬁve percent of a S

. facility’s total- waste stream. - This assumptron is used to calculate whether: a

- facility.is an LQG or SQG. In reality, the amount of MCDs may not: be

systematically related to total waste generatlon rates. The facility classification of
LQG or SQG is subsequently used to calculate the number of baseline ,
shipments. If the number of LQGs is overestimated, the overall savrngs of the

rule would be slightly overstated v

o As descnbed in Sectron 3.1.2, SIC oodes could be |dent1ﬁed for shghtly more than s

~ half the facilities: Thus, the economrc rmpact analysis does not address all -
affected entities. - ‘ . ‘

_The impacts analysis based on costs/sales is likely to overstate economic
impacts (whether costs or savings) because the sales data used in the analysis
represent average values for each SIC code as a whole, whereas the estimated
compliance costs arise only for the entities that are large enough tobe -
considered an SQG or LQG in the baseline. Such-entities may . have an. average
. sales value that is slightly higher than the average for the industry as a whole..

Conversely, the profits analysis is likely to unders_tate economic impacts b_ecause i o
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: proﬁts data are estimated based on data for publicly held companies, which tend
1o be relatively larger than other companies and to have higher nominal profits.

Given that the proposed rule-will result in savings, rather than. costs, neither of
.‘these limitations are significant. . However, the combined effect is to. make-

i, impacts-appear: more: srgnrﬁcant when measured asa: percent of sales than asa -

: _percent of proﬁt

. ThIS analysrs assumes average devrce werghts and lrfetlme for varymg classes of
-MCDs to calculate the number of devices. needed to be an SQG or LQG (as -
- discussed.in Appendix A). - These:assumptions are not llkely to rmpact the finding.
g ~.that MCD—only generators are Ilkely to be CESQGs : .

‘ The assumed dlstanoe for transportatlon is 200 mlles regardless of type of
- generator or : recycler (non-retorting TSDF, broker, or retorter). In reality; the
distance to one-type of recycler may ‘be significantly higher for a particular
generator. Because no shift in management has been:modeled, the distance to
_“recyclers-will-be the same in the baseline-and post rule scenario, and thls
: assumptlon IS not a srgnrﬁcant factor in the analysrs oo

. -'All MCDs shlpped under the Unlversal Waste requrrements are assumed to
- gualify. a5 non-hazardous materials:. This assumption. was made based-on the -

. fact that most MCDs:contain relatively small (i.e.; less than 10 grams)-amounts of
. mercury (see Exhibit 2-1). The- analysis’ assumes that dlscarded MCDs will be

-packaged in'manner:that precludes them from-being defined ashazardous © .

- substances under DOT regulations.’ For shipments of post-consumer MCDs that
- -are subject to the DOT hazardous materials requirements, the transportat]on '

: cost savrngs calculated in the analysrs would decrease e .

- This: analysrs assumes full Subtltle C complrance in the basellne Thrs o
. assumptlon understates the potenbal savnngs of the rule b IEEHER




Appendrx A MCD-OnIy Generators

Prehmrnary research conducted for thrs analysrs yrelded insuffi cient data to |dentrfy

characterize, and quantify users (generators). of MCDs. -Consequently, in.order to assess the .. -

likelihood that MCD-only generators would be affected by the rule, the analysis estimated the
number of MCDs a generator would have to: drspose of to be classrﬁed asa SQG or LQG

o Through Intemet research and lrmrted contacts wrth vendors and manufacturers this
‘analysrs obtained. data on“typical’. weights of several different kinds of MCDs. When unable to
obtain weights for certain types of MCDs, this.analysis calculated MCD weights usrng a ratio of
mercury content to device weight for similar devices. This analysis then divided the’ 3QG and

- LQG thresholds (100, kg/month and 1 000 kg/month) by the device weights to calculate the

number of devices that an MCD—onIy generator would need to drspose of in order-to be a SQG or

an LQG. Exhibit-A-1 presents the number of devrces an MCD-only. generator would need to .
“dispose of in one mionth to be an SQG or LQG. For'example, to be.an SQG, a facrllty would
need to dispose of over 12,000 veterinary thermometers during one month. - Further based on

the estimated lifetime-of each MCD, Exhibit A-2 presents the- number of devices that would need

_be-in use at a facilty if all discarded MCDs were disposed of on an annual basis, or in equal
amounts on a quarterly or monthly basrs to be an SQG or LQG e

“-' As can be seen in Exhrbrt A 2, MCD—only generators would have to use and drscard very -

| Iarge : nurnbers of MCDs to be classrﬁed as SQGs or LQGs. Asa resutt this analysis assumes =~ . -

that all MCD—only generators are CESQGs Because CESQGs are exempt from the both’
Subtitle C baseline requrrements and-Universal Waste system requirements, these generators '
wouid not be affected by the rnclusron of MCDs in the Unrversal Waste system and are thus

excluded from this analysis..

. s Exhrblt A- . : .
S MCDs Requrred to be Dlsposed of to be Small or Large Quantrty Generator . e
‘ . Number of Devrces Needed to be. |
‘ L Drsposed in one month to be classified | -
‘ -’,We'gmp,f Ao e as
‘ o Reported Mercury Content 7| . device. EALOE RN S
: Devrce Category " (grams per devrce) R (grams) T 8QG LQG
Thermometers 2 (‘typical” nooooo . 33]  30:303 303,030
. 05 (fever-low)2 . b ’0.83, B . 120,482 - 1,204,819
0.6 (fever - hlgh) : X IR X 1) " 99,010 990,099 -
~ 2.25(basal’ temperature) o sal T 26,738 i 267,380
., 3(ab-tow) . . o 498 . . 20,080 200,803
10 (lab - high) - o 6. 61 6,020] - 60,205
~ " 5 (veterinary) - <83 . 12,048° 120,482
5.56 (industrial - Tow) 10,8231 108,225
-19.78 (rndustrral high) 32.86] . 13,043 130,432
35(" typrcal") o . 581 17,212 172,117

2A representative from Bethlehem Ap_pa_ratus conﬁrmed that there are no MCD-only generators.

o




: . :Number of Devices Needed to be
L o Weight of .Drsposed inone n:;nth to be _classlfred
N - :*Reported Mercury Content - ~device - e PERE T e
Device Category = ' .-’(grams per device)" - (grams)-+* -8QG. . LQGs T
Switches 2.6 (silentlight switch)™ - . - 5.2 =19;231 192,308
Aand Relays 3.5--3,600:(industrial switch) . - 7200f 14 139
- 1 (float switch) 3 ' , ] - ..704 7,042
- 05- 1(automotlve ngm swntch)4 ' .~ .100;000.] 1,000,000.
2(chest freezerllght swrtch) - .25,000 f . :, 250,000
2 (washing machine light swrtch) 25,000 250,000
3(antr~lock brake switch) .. . 16,667 ...7166,667 |
1-2 (rlde control system swntch) 25,000 - 250,000
0.14 - 3(mercury réed relay) - 16,667 166,667 -
160 (dlsplacement relay) 313} . 3tes )
1. 2.5 (flame sensor) - ' 20,000 200,000
Gauges and 330 (sphygmomanometer) 5 o222 2,222]
Meters 395 (barometer 23/4"face)6 . 6291 - 6,289 ] ..
395 (barometer - 6"tace) ' ‘651 - 649 |
. 340 (typical manometer) 7 . - . 110 . 1,103
91,000 (lar'g'e'manor'neter)S : ool 2}
. Other Devices 170 (recoil suppressor) ' i 204 :2,9411 -
' 4,000 {dilator) . 50 ¢ 500

' Shaded Cells rndrcated known device. welght

Other Device Werghts were calculated based on known welghts of SImllar devices and. a rat.lo of mercury content ¢

1

The werghts of the thermometer types lrsted were calculated usmg a ratlo of amount of mercury to wenght

" of device. The fatio was derived by obtaining the weight of a veterinary therrnometer from the Colorado
- Serum Company (colorado-serum@colorado -serum. com) whlch |s 8.3g. ThlS was then used to e

calculate the other thermometers

 MCDs denoted by low-and high indicate that a range of mercury ccﬂtentwas esttmated

The weight of a plasti¢ float switch was estimated to be 5 oz by Dave Bom'ﬁorstat Gateway Supply Co

-"The werght ofan automotlve light switch was derived by averaglng estrmates from two documents, one a

letter from The New York State Department of Enwronmental Conservation's: Dwrsron of Solid and

"Hazardous Materials, Region 9, regarding the development of an automotive: switch collection program,.

and the othera spreadsheet ongmatmg from-the Clean Car Campaign's initiative to remove mercury.

' ’swnches from:automotives, titled ‘A Method for Estlmatlng Mercury in'Recalled Ford. Vehicles. The ratio of
‘estimated. mercury content {~0.59) to'the estlmated devrce welght (~1 g) was. used to. calculate the
“"._remaining switches, except for float switches. -
. The weight of.a sphygmomanometer was estrmated at1 lb by Rlchard Na)arlan at Bruce Medical Supply

. (brucemedl@aol com).

The weights of brass barometers wrth 2 3/4" and 6" faces were estrmated to be 0.35 Ibs and 3. 4 lbs
respectrvely by Calvin Smith at Red Sky At Night (mfo@redskyatmght com).

* A typical manometer contammg 12 oz of mercury is estimated to welgh 2 lbs by Erica Thurner at Dwyer

Instruments, Inc. (Tech@dwyer-inst.com).
The. werght of a large manometer was estimated to be between 1,000 and 1,500 pounds (~1,250 Ibs)

" based on the imodel 1025LX manometer manufactured by Schwuen Engineering, Inc (See
S www. schwien. comlspecs htm) .




Exhlblt A-2, MCDs Requnred to be in Use to be Small or LarLQuantlw Generator. B

'35

Estimated or | Number of devices needed 16, be in | Number of devices needed to be'in | Numbeér of devices needed to be in |
- -Assumed use per facility, when disposed of | use per facility, when disposed of | use per facility, when disposed of on
Device Reported Mercury Content Device - sag LaG saG LQG : 56 Qe
Category . {grams per device) Lifetime - i )
Thermometers . 2 {"typical) 5 151,515 1,515,152 606,061 8,060,606 1818 182 18.181,818"
' 0.5 {faver - low) 5 §02.410 6,024,096 2,409,639 24,096,386 7,228,916 72,289,157
0.61 (fever - high) 5 495,050 4,950,495 1.980,198 |~ 19.801,980 | 5,940,594 59,405,941
2.25 (basal temperature) 5 133.690 1,336,898 534,759 :5.347.594 - 1,604,278 16,042,781
3 (1ab - low) 5 100,402 1,004,016 401,606 4,016,064 -1,204,819 12,048,193
10 (lab - high) .5 30,102 301,023 120400 | 1204004 361,228 3,612,282
5 (velerinary) - 2 24.096 240,964 96,386 - 963 855 289.157 2 891.566
5.56 (industrial - fow) -5 " 54,113 541,126 216,450 . 2,164,502 649,351 5,493,506
19.78 (industrial - high) 5 15216 | 152,161 60,864 _608.643 -182.593. 1825928
] 3.5 (“typical") 5 . 86.059 860,585 344,234 3,442,341 1,032,702 10,327,022}
- |switches 2.6 (silent light switch) 50 961,538 9,615,385 3,846,154 | = 38,461,538 11,538,462 115,384,615}
Lnd Relays . 3.5 - 3,600 (industrial switch) 20 278 . 2.778 1,114 11,111 ' 3.333 33,333
1 (float switch) _ 20 14,085 140,845 56,338 563,380 | 169,014 - 1,690,141
0.5 -1 (automotive light switch) - 20 2,000,000 20,000,000 8,000,000 80,000,000 24,000,000 240,000,000
2 (chest freezer light switch). 20" . 500.000 _5,0000001 . 2000000 20.000.000 8.000.000 600000007
2 (washing machine light switch) 20. 500,000 5,000,000 ). 2,000,000 ; 20,000,000 6,000,000 60,000,000
3 {anti-lock brake switch) 20 - 333,333 - 3,333,333 . 1,333,333 13,333,333 4,000,000 *-40,000,000
1 <2 (ride control system switch) 20 ~5.000,00 2000900l 29000000 6 .000.000 £0.000.000
0.14 - 3 (mercury reed relay) 20 333.333 ~-3.333.333 1,333,333 ”13 333, 333 : 4.000.000 40,000,000
160 (displacement relay) 20 6,250 62,500 ‘. 25,000 250, ooo; 75,000 750,000
2.5 {{lame senson . - 20 ‘4200.000] 2000000 1,600,000 16.000.000 '4,.800.000 480000001
-|Gauges and 330 (sphyghoh‘anometgr) ' 4 .geg |l . 8‘&9r 3.556 35,556 10,667 106,667 E
" |Meters - ‘ 395 (barometer - 2 3/4" face) 4. 2,516 25,157 10,063 | - 100,629 . 30,189 301,887
395 (barometer - 6" face) - 4 259 ) 2 594 1.038 10.376 3113 31,1281
340 (typical manometer) o 4a1) 4410 1,764 17,641 5,202, 52,922
91,000 (large manometer) -4 41 - 7 3 28 i _ B B5.
Other Devices 170 (recoil suppresgor) ) 4 1,176 11,765 § 4,706 47,059 © 14118 141.176
L 1,000 (dilator) 4 200 - - . 2000 _800 8,000 2,400 _ 24,000

*++ DRAFT ~ September 5, 2001 ***




S T




37

' Bethlehem Apparatus; Inc.
890 Front St., P.O. Box Y
Hellertown, PA 18055

Date: August 16,2001 -~
Contact: John Boyle =~ -~ =~
Contact made by Yvonne Stone

Bethlehem Apparatus _'

Bethlehem Apparatus is the largest commercnal mercury. recychng facnrty in North

- America. It accepts all types of mercury waste from: free—ﬂovwng liquid mercury to mercury

. containing devices to mercury contamlnated soul Bethlehem is a global suppller of prime vnrgln '
© - and high punty mercury. e o S

Procedures

Profi llng All mercury is prof led before itis accepted (Websrte)

Waste Separatlon MCDs do not typlcally arrive wnth unlversal waste but thls is due to

a shipping requirements, not company pohcnes A client with a broken manometer, which
- spilled and contaminated othef materials may send-a drum with the broken manometer,”

- the dlrectly contaminated material, the material contaminated in the process of cleaning
“'up the splll and a set of unbroken manometers the company decrded to retlre oF replace L

Bethlehem' s pnce quotes are for genenc mixed matenal

Composmon Bethlehem s clients run the gamut in terms of size and lndustry Slgnrf cant

. MCD dlient industries include brokers and utilities. Although Boyle guessed that more -
- than half of MCDs armive from.brokers, he wrote off all further attemnpts to: charactenze

- . the rndustry "There i is s0 little that is typical.. there is no standard ‘mercury generator " It ‘

o appears that the reason it'is so hard to characterize mercury generators is that the
measuring devices and industrial equipment that make use of MCDs have such a wrde :
'range of applications in a wide range of fields. ‘Thermometers and barometers may be -
used in-households, research laboratories, health care’ facilities, or industry-each’
category of which has a different characteristic size, use pattem, and applicable - -

" regulatory code. Slmtlarly, mercury filt switches are the technology behind * 'silent
switches"-used in households as well as in heavy machinery which could be found in

some capacity in-almost any industry category or descnptlon Any oompany with a bo:ler :

possesses a mercury oontalnlng devuce

“Volume: If llttle can be said about a 'typlcal" MCD generator it appears lhat somethrng
can be said about the amount of MCDs handled and its volume relative to a generator's

. other waste. Boyle confirmed that no company becomes and SQG or LQG from mercury

containing devices alone; mercury and/or MCD generation is typically a byproduct of a -

set of operations that generate sorrie other waste, which gives a company SQG or LQG

T
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- generator status in the first place. Boyle estlmates that MCDs probably account for -

around 1% to 5% of generator waste.

_ Motivation for Disposal: Flrms dlspose of MCDs when they need to be replaoed not

when newproducts become available. This means that there is no constant stream of .

' MCD generation. Although there-may be ‘estimates of MCD lifespan, Boyle speculates - -

Shipments

that life depends on usage, and therefore varies significantly from case to case. Some . »
companies collect and replace mercury products that they manufacture, resulting in a

“shipment of MCDs. This represents a rather small. proportion of MCD shlpments but it

has plcked up Iately as awareness of the hazards of mercury grows

: Use of a Broker Whether a ﬁn'n goes through a broker depends on whether |t already
. uses one for its other waste. If it does, it is likely-to ask that broker to deal with its

mercury waste also. If the firm is not otherwise involved with a broker, it tends to be -
cheaper to ship the mercury waste to the retorter direct.

Content: Bethlehem sees a.wide vanety of MCDs Devnces normally amve
post—consumer . B L

Packaglng MCDs amve in dlfferent oontarners dependlng the type of devrce and

* regulations applicable to the generator: Bethlehem sells reusable 76 and 2,250 Ib. steel

flasks, presumably for liquid mercury. Bethlehem offers a prepaid. shipping container and
retorting program, not only for lamps, but for thermometers, for use by CESQGs and
households who need not ship MCDs under manifest. A thermometer shlpplng container
holds up to 450 household thermometers. ' -

Prices o

‘ Dlsclosure Pnce llStS are glven freely

Prices: Pnces depend on: the type of matenal and packaglng There is no standardrzatlon :
of prices and the range is large. A 55-gallon drum of mixed MCDs would be accepted for
between $1,000 and $1,700 dollars. Some devices, such as water meters, require less

labor to retort; these receive pnoe dlsoounts to as low as $400-$500 per 55—gallon drum

‘.Umversal Waste Rule

In Boyles oplnlon a unwersal waste rule for MCDs would be wonderful it would help a

lot of people. Companies are currently hurt when they have just a very small quantity of MCDs

* and must ship this waste separately under manifest. Boyle described pick up services arriving at

companies with a tractor trailer and then picking up a 2 Quart container, which the driver would
drop off to the retorter from his cab. Boyle points out that thermostats can contain larger bulbs

- than thermometers, creating what generators see as an "llogical exclusion" of the latter from
universal waste status. : o I o
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Chemical Waste Management
Model City, NY »
(716) 7548231

Date: August 17, 2001
Contact:# Jill Knickerbocker
Contact made by: Yvonne Stone

- Chemlcal Waste Management (CWM)

ey

Chemlcal Wastes Management.is a TSDF that accepts MCD waste whlch it ShlpS ontoa
‘mercury retorter. Mercury transhipment makes up a very small proportion of its business. CWM

currently receives just a couple of containers of MCDs a month. Knickerbocker speculates that if

MCDs were no longer sent to her busnness -any effect would be neglrglble

Procedures

Mercury containing devroes may arrive mlxed together but may not be mixed with unlversal
waste because of differing regulatory requirements for shipping. Mercury containing devices
~often arrive in‘a "lab pack” which contains all waste associated with a broken MCD (the broken
device, materials.contaminated by the device, materials used to clean up the spill). The lab pack-
is placed’in a 55-gallon drum, which arrives at Chemical Waste Management and is shipped on'-
to the retorter Knlckerbocker remarks that the retorter does not care if the waste lS separated
'Cllents ’

E ~.. Mercury generally comes to Chemical Waste Management from labs, hospitals; or drug'stores.

. Knickerbocker guesses that a'nUmber of hospitals would be LQGs, but that LQG status would
- not be due to MCD generatlon On a very rare occasion, CWM would’ handle mercury swntches

from a broken machrne sent by mdustry CWM does not receive MCDs from demolrhon srtes e

‘ Prlcmg

The gate price for a 55—gallon drum of MCDs at Chemlcal Waste Management is $925.
Knickerbocker did not have specific information about whether or at what price CWM would
charge for MCDs by the pound but guessed that this could be an option for customers who had

a small amount of MCD waste. She said that it was likely that clients with national accounts with

Chem Waste would receive discounts of some sort, but that MCDs were such a rare temthat

she didn't know of specific examples. Similarly, Knickerbocker guessed that few dlscounts were
" given out for volume not because it would not make economic sense, but because clients rarely
have more than one or two-drums to begin with. . _ .

Universal Waste Rule '

- Knickerbocker admlts that she sees such small quantmes of mercury coming to her company's ’
- facility that she assumes there is not much mercury in use out there. She suspects thata
universal waste rule would help those involved, but that oonsndenng what she estlmates to be
 the srze of the mdustry that number would be low. - . :
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Mercury Waste Solutions
302 North Riverfront Drive
Mankato, Mlnnesota 56001-3548
(800) 741-3343

Date: August 9, 2001
Contact: Scott Taylor
Contact made by: Yvonne Stone '

Mercury Waste Solutions '

Mercury Waste Solutlons is one of only about six mercury retorters in the Unlted States
Atthough MWS purifies some mercury on-site for resale to small firms or producers of dental
amalgam, the majority of retorted mercury is shipped as scrap grade to D.F. Goldsmith, who
purifies the mercury for resale. Taylor explains that MWS has not focused its efforts on sales,
and so has a smaller network of buyers than D.F. Goldsmith, who is able to find demand to keep
up with supply. Taylor guesses that MCDs make up at least 25% of the waste MWS receives.

vPro'cedures L

. Profi Img All waste is prof iled before it'is accepted Waste-that amves that: does not -
" match specifications will stilt be accepted in most cases, but the customer w1l| be
charged a ~30% off-specrﬁcatlon surcharge o

+ Waste Separatlon MWS separates waste accordmg to regulatory status. If the cllent has
. only small amounts of two different types of MCDs, MWS will usually allow that client to -
_ship them in the same 55-gallon drum. Similarly, if a small number of batteries, for. '
example, were included in a shipment of MCDs, these would also be accepted withiout -
penalty. However, if a large amount of MCD and non-MCD objects armive together in the
-same drum, the: customer wull be reqwred to pay a surcharge to oover the oosts of hand:
separatlon : v <

. Clients

. 'Location: Clients come from throughout the lower 48 states, although MWS' business is
' . strongest in the Midwest and Northeast, where the company has retorting facilities. Few
‘clients come from the West Coast. Taylor explains that one reason why distant clients
- may choose MWS over a closer retorter is that not all retorting facilities are approved,
‘namowing retorter choices. A second reason is that the clients of some brokers request
that MWS be used. Some large companles have corporate aocounts wrth MWS, grvlng
them acoess to more competmve pncmg

. . Composmon Although MWS sees a wide variety of clients, the majonty are waste
' brokering fims as opposed to mdlwdu_al generators. The generators who use their
services tend to be farge manufacturers in industries such as fighting (Sylvania, for




42

| exampie) auto makers, and manufacturers of heavy machrnery that make use of
mercury switches.’ :

S_hipments

. Content: The size and' type of devices sent varies.
*  ‘Packaging: Shrpments arrive in 55-gallon drums. Drums are generally full since MWS

prices per drum.
. Frequency: The number of shipments clients make vary considerably. MWS sees
_ everything from SQGs and CESQGs clients, who may make only one shipment per year
or one shipment ever, to large fims that may deliver 50-60 55-gallon drums per year. -

" Prices

. . Disclosure: Prices were quoted-freety. o
o« Prices:"-The price for ac'oeptin'g' a,55-gailon'drum of MCbs varies from $1300 for a single

-small shipment to $900 per drum for large corporate clients shipping 50-60.drums a -

" year. The prices for mid-sized shipment falls between these figures, 'varylng'rnversely

~with volume. There are about 10 or 12 price schedules for MCDs. One 55-galion drum -

- filled with-MCDs: weighs about 400.to.800 Ibs. Sometimes drums run into DOT weight -

. limits, and thus :arrive ‘only partially full..In general, however, drums arive full-since:
shipments are generally priced per container rather than by weight. MWS sometimes .
accommodate customers who would like their shipments priced per pound. The price
per pound ranges from around $2.75t0 $2 per pound with a $250 dollar minimum per -
drum. o : ‘

Umversal Waste Rule Commentary

LR Prepald retum program for MCDs Taylor beheves that a prepald retum program for.

- MCDs, similar to MWS" Lamptracker program for florescent lights, would be both
beneficial and feasible, given a universal waste rule for mercury containing devices. He
does not foresee different MCD sizes as a barrier to such a program. Firms would be
grven 5—gallon (potentrally 3—gallon) palls in which to collect and then Shlp MCDs

.. 'Effect on Recychng Taylor belreves that Iowenng transportatron oosts through a ,' o

' universal waste rule could increase the level of mercury recycling. He notes that for-
many small companies, transportation costs are currently prohibitive. A fimm wrth only
5-10 Ibs of mercury would have to pay about $300—$500 Just for frucking.

L Effect on MWS: MWS currently operates at about 80 percent of capaC|ty An increase in
the number of MCDs retorted would make a noticeable difference in MWS operations.
MWS stores mercury waste by regulatory level, and so would have to-make .-
accommodations if the amount of universal waste coming in was much larger. than
usual. MWS does have options to address short-term influxes of products. On occasion,
when the rnﬂow of mercury at one plant exceeds capacrty the excess mercury is

T T T



~ clear out their- Inventones for the start of the next year), the excess mercury: products are ..
. stored for later. processmg when busmess slows (usually January)

a

-transported to its other retortlng facility. When inﬂow exceeds capacnty at both plants, as - SRS

happens during the seasonal variation of November and December (large manufacturers

o




MTVAERC -
West Melboumne, FL
(800) 808-4684 ‘

Date: August 7, 2001
Contact: Tracy DePaola
Date: August 9, 2001 -
Contact: Bob Blanchfield
' Contact made by: Yvonne Stone

MTIIAERC

MTI/AERC is a mercury retorter and a member of the Association of Lighting and

~ Mercury Recyclers (ALMR). MTI/AERC processes and then retorts the mercury it receives. For
example, lamps are crushed and then the lamp powder processed [Blanchﬁeld] MTI/AERC
accepts all types of MCDs.

Procedures

. Waste Separation: MCDs must arrive sorted by material composition. For example, two
. different devices both comprised of liquid mercury and glass could come shipped
- ‘together, but neither device could arrive in the same package with battenes ora
florescent Irght [DePaoIa] :

Clients

»  Composition: MTI/AERC sees a variety of contractors from small labs to demoliion
contractors and industrial sites. A large contract for the firm involves Becton-Dickenson,
a thermometer manufacturer, who is pulhng one quarter million of ltS thermometers out
~ of cnrculatlon [Blanchf eld] : : :

. Noncomplrance Blanchﬁeld belleves that one of the Iarge sources of noncomplrance is
- property management. Although transportation costs are high, Blanchfield believes that
noncompliance by property managers is driven by a desire not to enter the entire
retorting process. They would rather "stick their heads in the sand.” Blanchfield -
speculates that a scenario in which property managers would be brought into - -
compliance would be partnership with.a large firm whose business was already

. - inextricably linked with regulation, such as a large pharmaceutical company. In this case,

| . -the partnering company. would demand that its products be dlsposed of correctly for
liability reasons.

" Shipping

. Composition: Drums of MCDs often arrive with drums of other mercury waste. This is
because there are almost never enough drums of MCDs to fill an entire truck when it
comes time to transport mercury within the company. Trucks usually amrive full
[Blanchf eld] :




Prices
e Prices: MTI/AERC does not generally give out price lists. Prices are not publishéd fo

shield that information from competitors. To this end, pnces are not g:ven out to publlc ‘
studles [DePaola). . . o

. Uni&érsal Waste Rule '

MTVAERC was very involved with the creation of the universal waste rule for florescent
lights, working with the EPA on the issue since 1993. MTI/AERC is interested in seeinga-
universal waste rule come out for MCDs [Blanchfield]. A universal waste rule would make .~
mercury recycling more cost effective by lowering transportation costs [DePaolal. .




National Environmental Services (NES)
Minneapolis, MN ,
(952) 830-1348 =~ = .

_Dates: August 7 and 28, 2001 ) . o - o '._- .
Contact: Dale Borton o - S - : _ -
_ Contact made by Yvonne Stone

Natlonal Envrronmental Servrces (NES)

_ Natlonal Enwronmental Servroes isa mercury broker with looatlons in Tampa, FL and
Minneapolis, MN. It does not retort mercury. NES accepts all types of MCDs, which it ships
immediately to one of two retorters depending on where the MCD waste originated. Waste that
arrives from within Minnesota is sent to Superior at Fort Washington. Waste that amives from
out of state is sent to Lighting Resources' retorting facility in Phoenix, AZ. NES does not deal in
mercury waste laced with-any other type of oontamrnant ‘MCDs make up less than 10 percent of
the mercury waste that NES receives. :

' Procedures

ce ol ,Prof fling: NES requrres that all waste be profiled before it isbrokered (and typlcally before
’ price of servnce mfonnatlon is glven out) Vrrtually all waste is shlpped under manrfest

. Waste Separatlon Devices must be separated by type to be accepted. It would be
possible, however; to ship two different types of MCD in one 55-gallon dmm as Iong as
the devrces were in separated by oontalners |n3|de that dmm

Devices
. Size: The devices that NES receives most frequently are switches and barometers.

" While swrtches are’quite small,-a standard barometer measures three to four feet in
-length and measures about 15 Ibs Barometers are the largest MCDs that NES generally

recelves

LI Pre—processnng Many devuces have broken down before they are sent to NES.Ina
' typical scenario, a customer might have a jar of mercury or have a consolidated mercury
from a collection of units, breaking off a glass part of a device from a mercury bead.
" Barometers typically cannot be broken down because they have a large, long bead of

quurd mercury
Clients

o 7 Locatron Cllents come from throughout the lower 48 states

. Composrtlon Most cllent oompanles have 250 or more employees
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Noncompliance: While the typical MCD shipment that NES receives is a batch of

switches, these switches very rarely come from demolition projects, leading Bortonto - -

believe that most demolition projects do not recycle. Similarly, NES sees very few small
companies (<250 employees), which Borton beheves reﬂects a status quo of :
non—complrance among these oompantes . S y

Shlpprng

Size: Most MCD shrpments consrst of a couple of 55—gallon drums. A four drum
shipment would be considered _large and reach the threshold for receiving a discount. -

'Packaging Most deVices whetherlarge or small, are packaged in '55-ga|ton drums.

Borton notes that 55-gallon drums appear to be the tndustry standard NES does often_

~ provide specral containers for waste disposal.

Frequency: The size and number of shipments varies by client industry and generator

- status (CESQG, SQG, LQG). Barometers generally come to NES one or two at a time.

-~ The average number of MCD shipments in a year is around two.

" Prices

e

Disclosure: NES avoids giving price lists; it wants to know about the waste it is dealing

- with' before giving quotes. Borton emphasizes that the company must operate according

to strict regulations. Presumably NES does not want to enter a situation in which a client
is quoted a low standard price, further information reveals new necessary prooedures
that raise costs, and the chent is dlspleased :

Prices: Transhtpment of MCD waste is usually billed by the pound The average oost for
accepting a pound of MCDs is about $5.50. Large shipments (about four 55-gallon -
drums) could be discounted as much as a dollar to $4.50 per pound. Borton describes
mercury brokering as a "volume driven. mdustry As the volume of waste brokered

through NES rises, prices for each type of waste fall. For example, if a company shipped
~ 2,000 florescent lamps to NES along with a drum of MCDs, the drum of MCDs would be

priced at a discount. NES passes along a lot of the low prices it receives from retorters - -
for shipping making many shipments a year. For a good customer with an 800 Ib drum of
MCDs, NES said they might charge $2,500.(~$3. 13/Ib) B

Umversal Waste Proposal

Prepaid return program for MCDs: Borton believes that MCDs could be "an easy fit" for a

~ prepaid return program tike.the Green Kit program NES has in place for florescent lamps.

Effect on Mercury Recycling: Ahything that brings down transportation and/or

_ administrative costs could make recycling more accessible and bring more firms into

compliance with disposal regulations. Borton notes that 100 devices is a lot for a smaller

. firm to generate in a year. A firmn in Texas with a couple of switches probably doesnot . .
comply today, but could be likely to comply in the future, given fower transportation costs.
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| Effect on NES: A unrversal waste rule would also be advantageous o NES since lt would

allow NES to store' MCDs before shipping them, raising the volume of MCDs per -
shipment and lowenng both shipping and disposal costs. In both transportation and
retorting, prices fall as quantity rises. Borton predicts that NES savings would be-
reflected in the price of their services. Competition between brokers would drive prices
down. :
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Onyx Environmental Services
1 Eden Lane :
Flanders , NJ 07836

(973) 347-7111

Date: August 30, 2001
Contact: Sales Department .
Contact made by: Yvonne Stone

Onyx Environmental Services

" Onyx Environmental Services is the new name for Waste Management, Inc. The
company is a national waste brokering and disposal facility. Onyx Environmental Services;

" formerly Waste Management, Inc., owns Chemical Waste Management and Rust Intemational.
(See hitp://iwww.greenlink.org/grassroots/soc/wastenot/97i02799.html).. Some facilities appear
to still operate under the name Waste Management, Inc., for exampie the facility at Port Arthur,
Tx, Phone: (409) 736-2821. Company services include: landfill,.stabilization, solidification, macro
encapsulation, and drum bulking for transshipment. The company accepts MCD:waste. In - -
addition to transshipment, the company can be hired to package and transport mercury waste.
from the client facility (Information at: http:/Avww.chwmeg.org/asp/search/detail.asp?ID=18).

" Prices

Onyx has a very - wide range of prices. In addition to waste volume, type of mercury
containing device and client location are significant variables in what Onyx charges for MCD
disposal. The New Jersey facility alone handles 10 different temitories, each with its own price
schedule. Although prices vary tremendously, the sales department was able- to provide ballpark
figures. Disposal costs for 5 gallons of MCD waste through their company, not including
- transportation costs to their facility or the cost of packaging, will cost around $800 to. $900 To
dispose of a- 55—gallon drum of MCDs a customer will pay over $2, OOO o :

| Cllents

It may be notedthat the sales department first offered the 5-gallon price when asked for
price schedule information (the full drum price was offered in response to a specific question).
Although this may not be significant, it may be indicative of the scale of typical MCD shipments

_ received. (The contact was not asked follow up questions as she specifically stated that
information requests not from non-clients were low priority and that she was pressed for time.)

.




Safety-Kleen Corporation
Salt Lake City, UT
(801) 323-8100

Date: August 30, 2001
Contact: Sherm Monson
Contact made.by: Yvonne Stone

‘Safety-Kleen Corporation -
Safety- Kleerl also known as Laidlaw, is a TSDF't.hat offers Incineration, Iandﬁll,

hazardous liquids (acid) broker and transfer services (lnformatlon at: .
http:/mww.chwmeg.org/asp/search/detail. asp7lD=3) ltisa broker for MCD waste all of whrch lt .

ships to Supenor at Fort Washmgton o

Procedures
. Waste Separatlon Drfferent types of MCDs may amrive packaged together but they may
not be mixed with items 'such-as lamps or batteries that are subject to a dlfferent set of SR
: regulatlons : : : B o
. Transshlpment MCD waste recelved from cllents is consolldated but not repackaged

* - Safety-Kleen stores the MCDs waste at its facilities until it has enough for a full load, at
-.which time it remanifests the waste and ShlpS it to its retorter. - v .

Prices .

afety-Kleen has one pnce llSt for all cllents regardless of locatlon and/or type of MCD e b
s pnce list, based on MCD waste volume is as follows S S

1-5gallons . - $245

| 6-25 gallons . - $653

| 26-30gallons . $783
3155galons | $1002
More than one 55 gallon drum™ - $1 ;002 per drum

Safety-Kleen does not offer further discounts for fl'eduent customers or extra large shipment
volumes. Safety-Kieen does not offer customers the option of pricing per pound. '
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U.s. Geolo'gical Survey
‘Reston, VA, ' - :
(703) 6484981 - . -

Date: July 31; 2001
Contact: Robert Reese :
" Contact made by: Yvonne Stone

The Market for Mercury

. Price: The pncxa of mercury has followed a downward trend. Mercury now sells for
~-around $1 50fton.. _ : .
. Import/Export As to why the amount exported and rmported vanes SO oonsuderably

. Reese speculated that the observed import/export pattems may arise from firms taking
- advantage of opportunities in forelgn exchange markets, changes in buyer/seller prices,
or other economic circumstances of the firm. “The mercury shipped abroad is not'
o quahtatlvely dlfferent from that rmported into the Unrted States Lo

. Future The amount of mercury ‘used in products is fallrng in all lndustnes Retorters

. Unlversal Waste Rule '

Reese was not familiar with universal waste regulations or with.changes over time in the -

" market for recycling batteries and florescent lamps. Even if shipping costs were Signiﬁcantly '
reduced, there would be little mcenttve for new consohdatnon compames to anse to seII retorted
mercury x . : . , :

:wouid have-ahard txme selling more mercury The market for mercury is a "dead horse.” - '

B
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Appendnx C Subtltle D Baseline Analysns

" The main analysis in this document assumes full basehne compllance with Subtltle C
regulations for all SQGs and LQGs. This appendix evaluates.an altemative baseline that
assumes some Subtitle D dlsposal of MCDs both before and tfoa lesser extent after the rule.

~  The ﬁrst step isto est]mate the percent of the regulated universe dlsposlng of MCDS as’
MSW. This is equivalent to asking “what percent of the LQG ‘and SQG universe is out of -
compliance with the Subtitle C regulations.in the baseline?” - Neither a literature review or phone .- -
interviews with selected individuals. involved in mercury recycling and disposal suggested a
noncompliance rate, although one vendor indicated that his firm does not receive switches from
demolition contractors, suggesting that mercury switches generated during demolition may
~commonly be disposed. of as' MSW. In the absence of further information, this analysis -

- assumes that half of the universe is out of compliance. Because the universe in the main. .
analysis is based on BRS data (i.e., data on generators known to comply with Subtitle C
regulations), this analysis assumes that LQGs and SQGs dlsposmg of MCDs as MSW are in
addition to the 1,877 generators ldenhﬁed in the main analysus

5 The second step is to determme if any portion of generators dlsposmg of MCDs as MSW
- will change management practices as a result of the rule. This analysis assumes there are two

- major.reasons for noncompliance: (1) cost, and (2) ignorance that waste contains MCDs or that -
MCDs should be disposed of as Subtitle C waste. As seen in the main analysis, the savings
‘associated with the rule for a generator are small, estimated at just over $100 per facility. - Given
the relative magnitude of the disposal costs ($1,000 to $2,500 per drum), this 'savings is not

likely to motivate noncompliant generators to. change their management practices. . In addition,
the rule does not provide for any major public awareness campaigns about MCDs, and is not
likely to inform generators that their devices are hazardous. However, mercury retorters and
brokers may attempt to raise public awareness of the new regulatory status of MCDs, at Ieast to .
their customers who may be sending mercury lamps or mercury thermostats for disposal. - '
Consequently, this-analysis assumes that a small percentage (five percent) of the generators.
~incarrectly disposing of MCDs as MSW will change their management practices. .As aresult,
approxnmately 94 addmonal generators W|II manage MCDs asa Unlver'sal Waste in the post rule

scenano

The third step is to estimate the cost or savings for. these additional 94 generators. The
cost of a generator moving from Subtitle D management to Universal Waste management
- include (1) new transportation costs, (2) new disposal costs, and (3) additional administrative
costs. Basellne transportation and dlsposal costs for the 94 generators are assumed to be
essentially zero, as the generators were previously disposing of MCDs as MSW, and the
quantities of MCDs are small. In other words, the relative baseline disposal cost of throwing a
few devices in with the facility'’s normal MSW is negligible. Therefore, assuming a MCD quantity
of less than one ton per year, the annual transportation and administrative cost will be $189.
(See Section 4.2 for more information on the derivation of this cost.) The disposal cost will
increase from essentially zero to approximately $1,500 (the average retorting cost for one drum
from Exhibit 3-3). section the average for a single drum at Bethlehem Apparatus and Mercury
Waste Solutions). The total of these costs ($1,689) pre facility per year is multiplied by-the 94
- generators assumed to switch management practices to result in a total new cost of $158,766.



Subtractmg this cost from the $273 000 savnngs estlmated in Section 5.2 results in a total
savnngs under the Subtxtie D baselme of approxumately $1 14,000.

S _ The precedlng r&sult oonsnders 1he added oost to generators of managlng MCDs
: aocordmg to the Universal Waste regulations:as opposed to the considerably less expensive
Subtitie D regulations. -An altemative view would be to consider the rule as reducing the cost of
compliance for these. facilities because these generators would incurthe relatively less. '
expensive costs of Universal Waste regulations’ instead of the somewhat higher cost of full
" Subtitle C regulations. If the rule'is viewed as creating savings because these generators would
. spend less to come into.compliance; the:savings:can becalculated by multiplying:the average.: -

facility savings calculated in-the main analysis ($106/generator) by the number of facilities likely -~ -

to change management practices (94 facilities). The resulting.savings is $9,964 for these

faciliies. Adding in the.$273,000 savings estimated in sectlon 5.2 resulis in total savmgs under i

the Subtitle D baseline of approx:mately $283 000. .
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