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SECTI ON 18 - WASTE MANAGEMENT

18.1 | NTRODUCTI ON. This section addresses the waste generated at DOD
medi cal facilities, and establishes design gui dance for the collection
transportation, holding, disposal, and treatnent of these wastes. Wstes not
addressed by this section include asbestos, nuclear, and water-borne
(sanitary) wastes. This section discusses, but does not provide conplete
facility design guidance for, soiled reprocessable materials, such as linens,
uni forms, etc.

18.1.1 Regul ati ons, Codes, and Standards. The design of the waste
managenent system shall be in accordance with the Federal regulations |isted
in the references (18a through 18g) at the end of this section. 1In addition

the design shall be in accordance with State and | ocal governnent regul ations.
CGui del i nes and advi sory standards available fromthe National Fire Protection
Agency (NFPA), the Centers for Disease Control (CDC), National Institute for
Cccupational Safety and Health, (NI OSH), Departnent of Health and Hunman
Services (HHS), and the Joint Commission on Accreditation of Healthcare

Organi zations (JCAHO), shall be utilized as applicable and consi dered m ni mum
criteria for facility design. Specific publications of these agencies are
cited periodically throughout this text to enphasize applicability.

18.1.2 Wast e Categories. Each of the several categories of nedica
facility waste requires individual design consideration of handling, storage,
and di sposal by the facility. 1In addition, regulatory requirenents differ for

each category, dependant upon the relative personnel and public hazards and
envi ronnent al i npact.

18.1.2.1 Non-regul ated Medi cal Waste (NRMW . This waste category includes
t hose wastes not classified as Regul ated Medi cal Waste (RWY, Recycl able
Materials (RM, or Hazardous Waste (HW. NRMWnornally constitutes no special
danger of infection or injury to personnel or the general public.

18.1.2.2 Regul ated Medical Waste (RMN. RMWis waste which poses danger of
di sease transm ssion and/ or objectionabl e appearances to the public and
handl i ng personnel, and includes the follow ng, as defined by reference 18a:

a) Cul tures/ Stocks of Infectious Agents;

b) Pat hol ogi cal Wast es;

c) Human Bl ood and Bl ood Products;

d) Used Sharp inpl enments;

e) Cont am nat ed Ani nal Wastes and Beddi ng;

f) I solati on Waste from Patients with H ghly Comruni cabl e Di seases;
9) Unused sharp i npl enents;

h) Human surgery speci nens or tissues renoved at surgery or autopsy.
i) Used, absorbent materials saturated with bl ood, blood products,

body fluids, or excretions or secretions contam nated with visible
bl ood; and absorbent materials saturated with bl ood or bl ood
products that have dried (“band aid” type dressings are nornally
not included in this category).

i) Non- absor bent, disposabl e devices that have been contam nated with
bl ood, body fluids or, excretions or secretions visibly
contami nated with bl ood, but have not been treated by an approved
nmet hod.

k) O her Wastes nmixed in with the above.

18.1.2.3 Recycl able Materials (RM. RMare those used materials which can
be reused, either for the sane purpose as the original material or, follow ng
processing, in a different formor for a different purpose. RMnornally
constituted no special danger of infection or injury to personne

or the general public.
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18.1.2. 4 Hazar dous Waste (HW. HWis defined by the Resource Conservation
and Recovery Act (RCRA), Subpart C (and categories not de-listed at Subpart
D), contained at 42 USC 6973, 40 CFR 261-265 (reference 18b), and constitutes
wast es having ignitable, corrosive, reactive, or toxic characteristics.

18. 2 GENERAL DESI GN REQUI REMENTS. The proper design of a nedica
facility waste nmanagenment and handling systemrequires consideration of the
operational and mssion characteristics of the facilities, the existing waste
di sposal practices of the facility or base/post, the governnental regul ations
affecting the design, and the costs and application of system handling and
di sposal technologies. It is the designer's responsibility to identify the
characteristics and volunmes of facility-generated wastes and to design the
facilities necessary for collection, holding, segregation, and ultinate

di sposal of the wastes. The waste nmanagenent system shall be designed to help
mai ntain aseptic environnents in the hospital, and to mninize or elimnate
physi cal and infection hazards to patients, hospital staff, and the genera
public, at the | owest reasonable cost to the government.

18.2.1 Wast e Managenent Study (WMS). A WWB shall be executed for each
facility design. The study shall constitute the design project docunentation
of all considerations and concl usions of the waste systemdesign. In addition

to a narrative description of the proposed waste managenent nethodol ogy, the
study shall include the follow ng:

(a) Det erm nati on of the waste stream conponents and soiled |inen
types.

(b) Estimation of waste and soiled |inen vol unes.

(c) Concepts for segregation, holding at the generating departnents
and central bul k hol di ng.

(d) Space and utility requirenents for departnental hol ding roons.

(e) Concepts for the collection and transportation of the waste and
soiled naterials through the facility.

(f) Soi | ed dock arrangenent, |ayout, and equi prent.

(9) Wast e Managenent Center (WWC) space, |ayout, equipnent, and
support utility requirenments.

(h) Concepts for the disposal of each waste category.

(1) Life Cycle Costing (LCC) Studies for RMW processing equi prent.

(j) Aspects of RMW processing; operation and mai ntenance, safety,
i nfection control

18.3 WASTE MANAGEMENT SYSTEM FACI LI TY SPACE REQUI REMENTS.

18.3.1 Departnmental Solid Waste Hol ding. Each category of waste, and
soiled naterials, shall be held separately fromclean naterials and segregated
to prevent cross-contanination. The design shall determ ne the space

requi renents for holding areas at the generating departnent |evel. Space

requi renents for holding roons shall take into account the necessary space for
personnel and cart circulation, the categories and vol unes of wastes and
soiled naterials generated on the individual departnental basis, and the
schedul e of renoval

18.3.1.2 RM Segregation. RMshall be segregated at the generating source.
Appropriate space for RM hol ding containers in patient roons, clinical unit
nursing stations, offices, ancillary areas and support departnments is
required.

18.3.1.3 Col l ection Schedule. Design of the waste and soiled |inen systens
shal | be based upon the conpletion of all collection tasks within one (1)
wor ki ng shift of eight (8) hours for offices, clinics and ancillary areas,
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unl ess other schedule is justified by analysis in conjunction with the
Transportation Study addressed at Section 17 of this nanual.

18.3.1. 4 Typical Nursing Unit Soiled Wility Room For the general 28 to
36 bed nursing units, a typical soiled utility roomw || require approxi mtely
18.6 net square nmeters (200 net ft) in floor area. This typical soiled
utility roomis shown at Figure 18.1.

18.3.2 Wast e Managenent Center. For hospitals, nmedical centers, and
other facilities generating significant volumes of RMWWand/or HW a
centralized Waste Managenment Center (WWC) shoul d be provided for the facility.
The WMC i s designed for bulk waste and soiled nmaterials holding and di spatch
and for RMW processing. Provision of a central WMC hel ps to ensure necessary
control over facility waste, and facilitates future changes in waste
conpositions and vol unes which i nmpact space requirenents. Bulk holding in the
WMC is normally provided for NRMW RWMAN RM and soiled |inen

18.3.2.1 Hol di ng Capacity. A mininmumof three (3) days hol ding capacity
for all waste/soiled materials shall be provided in the WMC, to provide for
operational contingencies, such as holiday weekends. Renote facilities, or
those with special mssion requirenments, nmay require greater hol ding capacity.
Speci al requirenents applicable to HWare addressed el sewhere in this manual.

18.3.2.2 Staff/Admi ni strati on Space. WWC staff and adm nistrative
facilities will be required within or proxinate to the W/

18.3.2.3 Cl ean Cart Hol ding. Holding space shall be provided in the WWC
for clean cart holding. Space requirements will be determined in coordination
with the Transport Study, which will identify the nunber and frequency of use
of the various cart types. A mninmum holding of one (1) hour is required for
each separate cart type

18.3.2. 4 Soiled Cart Hol ding and C eaning. Wen in-house RMVprocessing is
requi red, space shall be provided in the WMC for soiled cart hol ding,
segregated from hol di ng space for clean carts or materials. A cart cleaning
station shall also be provided at the WMC, consisting of an autonated cart
washer or steamgun in a manual cart wash room

18.3.2.5 Secured Hol di ng. Secured holding with restricted access, designed
to neet the requirenents of the Resource Conservation and Recovery Act
(reference 18a) should be provided for HW Sinmilarly, a separate secured
hol di ng area shoul d be provided for RWV

18.3.2.6 Ener gency Shower and Eyewash. An overhead shower and eye wash
station should be provided for enployee use in the WMC in the event of
contam nati on by HWor RMW

18.3.2.7 RMW Processi ng Equi pmrent. On-site RMW processing equi pnent is
normal ly located in the W/

18.3.3 Soi | ed Dock Design. Soiled docks shall not be used for clean
materials receiving or dispatch. The required nunber of soiled docks shall be
determ ned for each facility. However, the follow ng m ni mum soil ed dock
positions are required:

a) One (1) dock position for dispatch of soiled linen, RMWW (off-site
treated), RM and HW

b) One (1) position for the NRMW conpactor or roll-off container
c) One (1) position for the container for treated RWV
d) One (1) salvage/large item dunpster at or near the soiled dock
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18.3.3.1 D mrensi ons and Arrangenent. The dock hei ght, depth and apron are
determ ned by the WVS, based upon such considerations as soil ed dock
activities, truck types and di nensions, and cart and personnel nmovenent and
circul ation.

18.3.3.2 Personnel Access. Appropriate stairs and ranps shall be required
to facilitate personnel novenent, including accessibility requirenents (see
Section 12), between the dock and the ground |evel

18.3.3.3 Weat her Protection. In locations of intenperate climte, ie.

high wind, or tenperature extrenes, enclosed docks are required. |n other
areas where an outside dock is adequate, a protective canopy shall be provided
to shield personnel and materials fromrain or snow.
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TYPI CAL SO LED UTILITY ROOM FOR A GENERAL NURSI NG UNI T
Figure 18-1

18-5




M L- HDBK- 1191

18. 4 WASTE COLLECTI ON AND TRANSPORT. The waste nmmnagenent desi gn shal
be fully coordinated with the transportation design to deternine the nost
appropriate neans and routing of transport of wastes within the facility.
Automati ¢ or manual systens nmamy be considered. The design shall avoid
creating conditions which require or involve the double handling of waste,
especially RMWW and HW

18.4.1 Vertical Collection Systens. The extent of use of vertica
collection for the movenment of soiled Iinens and NRMVshall be determined in
coordi nation with the transportation design, addressed in Section 17.
Vertical collection elenents include:

a) Gavity Chutes;
b) Pneumatic Chutes;
c) Conveyors and

d) Elevators.

18.4.2 Restricted Moverment Routes. Hospital wastes and soiled naterials
noverment routes shall be designed to avoid public areas and contact wth
patients.

18.4.3 Cont ai nnent and Labeling. HWand RMVWwi ||l be collected in
encl osed, | eak-proof containers (or bags), properly labeled to identify the
nature of the materials. Managenent of HWshall conply with the RCRA

18.4. 4 Restricted Transport Systens. Chute systens shall not be used for
RMWY RM and HW these wastes are noved by cart. Liquid borne shredded-waste
(NRMW, and institutional vacuum systens, are not recomended.

18.4.5 Manual Collection Methods. Manual collection of waste and soil ed
materials is generally acconplished by cart. The cart design should be
conpatible with autonmatic cart dunping, cart washing and RMW processi ng

equi pment (if utilized). Additional guidance for the design of waste
transport systens and nethodol ogy is provided at Section 17.

18.5 NRMW PROCESSI NG AND DI SPCSAL. The design shall coordinate
processi ng and di sposal of NRMWw th the existing procedures of the base/post.
Wast e conpaction should be considered to deternmine cost feasibility.

18.5.1 Automatic Cart Dunper. |If NRMWis delivered to the WMC by cart,
an autonmatic cart dunper should be provided to transfer the waste into the
hol di ng contai ner or conpactor.

18.5.2 Col | ecti on Hopper(s). For systens utilizing chutes for transport
of NRMWto the WMC, coll ection hoppers should be provided to | oad the waste
automatically into the holding contai ner or conpactor.

18.5.3 Conpaction. Conpaction is used in conjunction with roll-off
contai ners and the equi pment nmust be conpatible with the soiled dock design
Where a separate conpactor and contai ner system arrangenent is planned,
under-dock installations should be used. Conpactor |ocation nmust be
conpatible with the dock traffic patterns, transporter access, and suitable
for physical protection. Conpacted NRMWVis normally disposed of off-site.

18.5. 4 Waste Grinders. Ginders should be provided in Food Service
areas, including dish washi ng, pots/pans washing and food preparation areas.
Grinder size will be based upon the maxi mum nunber of neals possible at ful
occupancy. Ginders shall not be used in Oobstetrical Suites.

18.5.5 Pul pi ng and Shreddi ng Systens. A pul pi ng/ shreddi ng systemis
normal Iy provided for Food Service Departnent waste. Food Service waste
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i ncl udes food preparation waste, packing materials, tray scrapings, paper and
pl astic plates and containers, trays and utensils, not econonically or
practically processable as RW Pul ped waste shall not be piped to a renpte

di sposal |ocation, but pulped directly into containers visible to the pul ping
machi ne operator. Central systens for general facility NRMWare not normally
provi ded, but may be considered for Using MIlitary Departnent approval if cost
justified.

18.5.6 I nci nerati on. On August 15, 1997, The EPA Admi ni strator final
standards and guidelines, CFR 40 Part 60, to reduce air pollution from
incinerators that are used to burn nedical/infectious waste (MAV) by 75 to 98
percent of |evels existing at that tinme. These final standards supply to
“existing MN's” built before June 20, 1996 and “new MW’'s” built after June
20, 1996. Additionally, these final guidelines are for use by States in
devel opi ng plans to reduce air pollution fromnew and existing MV's and are
only m ni num standards. These revi sed gui delines nean that any new
incinerators will probably be built by |arge conmercial concerns or regiona
hospital systens, and not individual healthcare institutions.

18. 6 RMW PROCESSI NG. Sel ection of a treatnent or disposal process for
a particular location requires careful consideration of current installation
practices (as applicable), Federal, State, and Local governmental regul ations,
and the relative costs, operational conplexities, and | egal inplications
associated with the avail abl e di sposal options. The majority of DOD nedica
facilities utilize contractor treatnent and disposal of RMN due to economc
consi derations (including nmaintenance costs) and uncertainties in local |aws
or landfill acceptance policies. On-site processing of RMNVshould be
considered only follow ng careful consideration of |ocal regulations, |andfil
policies for the acceptance of treated RMN the operating and nai ntenance
costs associated with RWMN processi ng equi pnent, and the availability and cost
of contractor services.

18.6.1 Landfill Acceptance of RMN The designer shall verify that the
community landfill(s) will accept RMWW whether treated or in untreated form
and any requirenents for its acceptance. See Appendix 18.1 for additiona

i nfornation regarding off-site/contractor disposal

18.6.2 O f-site Disposal/Treatnment Considerations. The Environnental
Protection Agency's Medi cal Waste Tracki ng Act (MAMA) (reference 18a), while
presently expired, introduced a system i nposing extensive responsibilities on
RMW generators (i.e., hospitals) for the ultimte disposal of RMWN whether by

the facility itself or by independent hauling and treatnment contractors. |t
shoul d be anticipated that the mgjority of State governments have or will
institute regulations at |east as stringent as the MAMTA. In addition to the
legal liability inplications of waste tracking |egislation, the costs and

operational conplexities associated with contracted disposal wll be
significant, requiring consideration in cost analysis conparisons with on-site
treatment nethods. The MAMA was allowed to | apse, although States continue to
use it as a mninmmguideline to track nedi cal waste.

18.6.2.1 Pat hol ogi cal Waste Disposal. Were other procedures for disposa
of human or ani mal body parts are not feasible or cost effective, off-site
pat hol ogi cal waste di sposal (incineration or burial) by outside contract with
nortician or veterinarian should be considered.

18.6.3 General On-site Treatnment Considerations. On-site treatnment of
RMV is desirable to reduce the potential liability associated with transport
of potentially infectious nmaterials and increasingly higher costs for
contracted transport and di sposal of untreated RMWW Acceptabl e treat nent

nmet hods are as defined by the MIWA, requiring waste "treatnent and
destruction", and renderment to unrecogni zability (nornally acconplished by
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shredding or grinding). The treatnent process is required to destroy the
potential of the waste to cause adverse human health effects, to pose physica
hazards, or to aesthetically degrade the environment.

18.6. 4 Treat ment Method Sel ecti on Gui dance. There are significant
conpar ati ve advant ages and di sadvantages for each of the RMWtreat ment
currently available in the industry. Wste nmanagenent and handl i ng

regul ati ons have currently not stabilized to the point that a single treatnent
techni que can be recomended to neet the needs of all projects. Table 18.1
outlines technol ogi es which are currently considered effective for on-site RMW
treatment. Note that processes used by centralized or commercial facilities,
such as irradiation and thernal inactivation treatnments for |arge vol unmes of
liquid and solid RMN are not presented here.

18.6.4.1 Shreddi ng and Gindi ng Equi pnent. I n and of thensel ves, shreddi ng
or grinding processes do not constitute treatment nmethods. Shredding or
grindi ng equi pnent nmust be used in a manner which does not introduce
aerosolized untreated RMWinto the air, and conplies with OSHA and EPA
regul ati ons for enployee health and safety.

18.6.5 Retort Steam Sterilization. Retort steamsterilization is a
conmmon nethod of treating RMW by use of saturated steam under pressure to
acconplish the conplete destruction of all mcroorganisns. Use of a retort
steam sterilizer, in concert with a grinder for rendering the treated RMWW
"unrecogni zabl e", nmakes this process viable in the anticipated regul atory
climate. Giinding should be done follow ng sterilization, in conjunction with
a conpactor or container |located at the soil ed dock

18.6.5.1 Limtations of Method. Aesthetic considerations, and the dense
nature of human and ani nal body parts which preclude thorough steam
penetration, nake sterilization ineffective for this application. Simlarly,
sterilization cannot be effectively utilized for |arge volunes of |iquids, or
ani mal beddi ng.

18.6.5.2 Sterilizer Type. Vacuumsterilizers process RMWnore effectively,
and in less tine, than gravity displacenent units, and should be utilized for
this application.

18.6.5.3 Mechani cal Cart Dunper. Systens which enploy a nechanical cart
dunper to transfer bagged RMWfromthe holding cart to the sterilizing cart,

or use the sane cart for collecting, holding and sterilizing RMW shoul d be
utilized to reduce the potential for injury or contanination of waste handling
per sonnel

18.6.6 Incineration. Incineration was a prinary nethod used to treat and
destroy RMNVin past years when the plastics content of the waste was | ow.

H gher air quality standards and increased public concerns regarding air

em ssions have resulted in difficulties with permtting and operation

of incinerators, as well as increasing capital and operational costs
substantially. On-site incineration should not be considered.

18.6.7 M crowaving of RMW This is acconplished by a techni que which
shreds the waste and uses nmmgnetrons, or nicrowave generators, to produce
heat. Mcrowaving is not suitable for treatnent of |arge pathol ogica

wast es, such as body parts and aninal wastes. In addition, the technology is
currently restricted to treatnment of RMVwhich is less than 10% i qui d content
by total weight, and netallic content of less than 1% by total weight (with no
pi ece of metal exceeding a weight of 0.5 |b). Advantages of nicrowaving
systens are their effective destruction of RMWVWand reducti on of waste vol une
by 80 percent.
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18.6.8 Chemical Disinfection. Chemcal disinfection of RMWis generally
acconpl i shed by a techni que which uses shreddi ng and a sodi um hypochlorite
solution to chemcally alter and destroy nicroorganisms. Shredding occurs
within the unit, therefore precluding the need for a separate shredding or
grindi ng device. Chenmical disinfection is not suitable for treatnment of |arge
pat hol ogi cal wastes, such as body parts and ani mal waste. This technol ogy
will typically reduce waste volune by 80 percent.

18.6.9 Liquid RMWDi sposal. Discharge to the sanitary sewer is a conmon
practice for disposal for Iiquid RMWW such as bl ood and suction fluids. This
practice should specifically be reviewed for code acceptability at the tine
the nmedical facility is expected to be operational

18. 6. 10 New RMW Tr eat nent Technol ogy. Any "new' treatnment technol ogies
considered for utilization in facilities shall be acceptable by the regul ating
authority, have scientific evidence of efficacy, and shall have been
successfully in use in sinmlar applications for a mninumof two years.

8.7 SPECI AL REQUI REMENTS FOR HAZARDOUS WASTE. All HW nust be
contained, identified, stored, and disposed of in accordance with reference
18b.

18.7.1 Hol di ng (Accunul ation) Quantities. The volume of HWwhich a

facility may hold is determned by the "Generator Status" of the facility, as
defined by the EPA. More stringent State or Local regulations nmay apply.

See Appendi x 18.2 for additional infornation regarding Federal/State

gui del i nes.

18.7.1.1 Large Quantity Cenerators. Large Quantity Generators produce over
1,000 kg (2,200 Ib) of HWper nmonth, or five and a half (5.5) 55 gallon druns.
Additionally, if nore than 1.1 kg/month (2.5 | b/nonth) of any "acutely
hazardous waste" is generated, the facility is classified under this category.
HW st orage can not be | onger than 90 days fromthe accunul ation start date
(normally when the container is full), without a pernit. A Large Quantity
CGenerator can have nmultiple satellite accurmul ation points at the work place
for one (1) container, up to the maxi mumsize of a 55 gallon drum

18.7.1.2 Smal |l Quantity Generators. Snmall Quantity Generators produce from
100 - 1000 kg (220 - 2,200 Ib) per month. HwWstorage can not be |onger than
180 days fromthe accumul ation start date (normally when the container is
full), without a permt. |If the disposal facility is |ocated nore than 322 km
(200 nm) away, HWcan be accumul ated for 270 days.

18.7.1.3 Conditionally Exenpt Small Quantity Generators. Conditionally
Exenpt Snall Quantity Generators produce |less than 100 kg (220 |b) of
HW nont h.

18.7.2 HW Cont ai ner Requirenments. HwWnust be placed into conpatible
contai ners which are sealed at all times except when additional anmounts of HW
are being introduced. HWcontainers shall be properly |abeled. Stacking of
HWcontainers is allowed only if adequate neans are provided to prevent spills
or danmmge to the containers: appropriate secondary contai nment capability is
required.
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TECHNI QUES FOR TREATMENT OF REGULATED MEDI CAL WASTE

Types of RMW Ret ort M crowave Chem cal
Sterilization Di si nfection
| sol ati ons Wastes Yes Yes Yes
Cultures & Stocks O Yes Yes Yes
I nfectious Agents &
Associ at ed Bi ol ogi cal s
Human Bl ood & Bl ood Yes Yes (4) Yes
Product s
Pat hol ogi cal Waste Yes (2)
Used/ Unused Shar ps Yes Yes Yes
Cont am nat ed Ani nal
Car casses, Body Parts &
Beddi ng
O her Wastes M xed In Yes Yes Yes
Wth RW
1. Di scharge to sanitary sewer for treatnent in nunicipal sewerage system
provi ded that the secondary treatment is avail able.
2. For aesthetic reasons, steamsterilization should be followed by
i ncineration of the treated waste or by grinding, in accordance with the
National, State and Community regul ations.
3. Handling by a nortician (burial or cremation.
4. Limted to 10% noi sture by weight and 1%netallic content by weight.
TABLE 18.1 TECHNI QUES FOR TREATMENT OF RMW
REFERENCES:
18a Envi ronment al Protection Agency (EPA) Regul ation 40 CFR 261- 265
i mpl enenting the Resource Conservation and Recovery Act (RCRA), 42 USC
6973.
18b EPA Regul ation 40 CFR Parts 22 and 259, the Medical Waste Tracking Act.
18c Department of Transportation (DOT) Regul ation 49 CFR 171-181, Hazardous
Materi al s Transportation.
18d DOT Regul ation 49 CFR 173.386, The Etiol ogic Waste Act (EWA).
18e Cccupational Health and Safety Administration (OSHA) Regul ati on 29 CFR
1910. 1200.
18f OSHA Regul ation 29 CFR 1910. 134.
18g OSHA Regul ation 29 CFR 1910. 1030.
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Appendix 18.1 - O f-site/Contractor Di sposa

Bi onedi cal waste di sposal contractors provide a variety of services depending
upon the needs of the facility. These services include:

I nspection services: On-site inspections to ensure the facility that
they are following all applicable federal, state, and | oca

adm ni strative codes. Typically service providers notify the client
when any changes occur in adm nistrative codes.

Waste Plan: Facilities are provided with a Bionmedi cal Waste Pl an
customi zed for each facility that is served and usually provided as part
of the service.

Training: Facilities are typically provided with a Bi onedi cal Waste
Training Manual tailored to the facility served. Providers generally
conduct training sessions as part of the service.

Consul ting services: Mt service conpani es have specialists trained by
OSHA to conduct inspections to help facilities conmply with OSHA s
Cccupati onal Exposure to Bl oodborne Pat hogens (29 CFR 1910.030). These
services are usually provided at an additional cost to the facility.
Enmer gency services: Service providers are generally equi pped to handl e
bi ohazardous spills that may occur that facility staff are not equi pped
or trained to handle. These services are usually provided at additiona
cost to the facility.

Supplies: Service providers always carry a full |ine of biohazardous
wast e contai ners, sharps containers, sterilization solutions, paper
products, cleaning products, and certain types of nedical supplies.

Bi onedi cal waste disposal contractors are usually licensed by the state in
whi ch they operate and all have to conply with applicable Departnent of
Transportation regul ati ons concerned with the transport of hazardous or

bi ohazar dous wast e.

Costs vary according to locale, licensing requirenments and di stance to the
di sposal site. Typical costs are:

Shar ps containers (reusable): $70.00 — 150.00 per year dependi ng upon vol une
(i ncluding pick-up, disposal and return)

Medi cal waste disposal: $.18 - .25 per pound

Di sposabl e containers: $1.00 — 1.25 (container only)

Di sposabl e contai ners: $17.00 — 20.00 (including disposal)

Of-sitelcontractor disposal is an attractive option in that contractors
provide all the necessary paperwork to track regul ated nmedi cal waste “from
cradle to grave.” Also, contractors can provide valuable and reliable
training, information, inspection and emergency services.

Appendi x 18.2 - Federal/State Guidelines

CFR40 Part 60: Protection of Environnment

On August 15, 1997, the EPA Adm nistrator signed the final standards and
guidelines to reduce air pollution fromincinerators that are used to burn
hospital waste and/or medical/infectious waste (MN). These final standards
apply to “existing MNW's” built before June 20, 1996 and “new MAI's” built
after June 20, 1996. These standards are expected to reduce air em ssions
fromMN’'s by 75 to 98 percent fromlevels existing at that tine. These fina
standards supply to “existing MN's” built before June 20, 1996 and “new
MA’'s” built after June 20, 1996.. Additionally, these final guidelines are
for use by States in devel oping plans to reduce air pollution fromnew and
existing MAV's and are only mini mum standards. These revi sed gui delines nean
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that any new incinerators will probably be built by large comercial concerns
or regional hospital systens, and not individual healthcare institutions.

EPA expected the final standards and guidelines to result in a discontinued
use of as nany as 50 to 80 percent of the alnbst 2,400 existing MN's. Also,
due to the increased cost of on-site incineration under the final rules, few
health care facilities are likely to install new MN's. Instead, they are
likely to switch to other nethods of waste disposal such as off-site
conmer ci al waste di sposal or on-site disinfection technol ogies.

EPA based the emission linmits for existing MAV on stringent air pollution
controls known as maxi num achi evabl e control technology. |In order to neet the
new limts nost existing MNH's will need to install add-on pollution control
systens, nost |ikely scrubbers.

CQut | ook

On June 24, 1998, the American Hospital Association (AHA) and the U S.

Envi ronnmental Protection Agency (EPA) jointly signed a “Menorandum of
Under st andi ng” (MOU) that calls for the elimnation of hazardous chem ca
mercury fromthe waste stream by the year 2005. In addition, the MOU calls
for initially reducing the total volune of all types of waste generated in
hospital s and health systens by one third by 2005 and ultimately by half by
t he year 2010.

Under the coll aboration, the EPA and AHA have agreed to:

Undert ake col l ection of baseline data on hospitals’ pollution prevention
efforts;

Monitor hospitals’ success in neeting goals of reduci ng waste;

Sponsor educational sem nars about waste nanagenent and nercury

reducti on;

Participate in an Environnental Leadership Council, a group conprised of
hospital |eaders, EPA officials, environmental groups, and others that
wi Il provide recommendations to the AHA about educational and outreach
activities to hospitals, health systems and health care workers to help
reach these waste reduction goals; and

Devel op I nternet-based nodel waste mnimzation plans for hospitals
targeted at specific chem cals.

As a result of these kinds of initiatives undertaken by the governnent and
private institutions, any design criteria should take into account current
efforts to reduce nedi cal waste. Cbviously, the reduction of nmedical waste
could inpact the required area needed for the processing of regulated nedica
wast e and hazardous waste such as nercury. Additionally, econonic benefits of
the reduction of waste streans from hospitals not only affect operating costs
but could beneficially inpact construction costs.

St ate Cui del i nes

State guidelines generally provide generic guidelines for the training of
wast e handl i ng personnel, |abeling, transport, treatnent and policies and
procedures. However, California Health and Safety Code (Section 118275-
118320) outlines stringent standards for the storage of biohazardous waste or
regul ated nedical waste.

California guidelines require that “if a person generates 20 or nore pounds of
bi ohazardous waste per nonth, the person shall not contain or store

bi ohazardous or sharps waste above 0° Centigrade (32° Fahrenheit) at any
onside location for nore than seven days wi thout obtaining prior witten
approval of the enforcenment agency.”
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Al'so, the regulation provides for nore frequent renoval of biohazardous or
sharps waste stored at a facility if odor becones a nui sance.

When desi gning waste handling facilities located in California if storage
times of seven days or nore are contenplated the inclusion of refrigeration
shoul d be consi dered.

Attachnment 1
I nci neration

Wth the August 1997 changes to CFR 40 Part 60 (See coments under

Federal / St at e Gui del i nes) EPA expects the new standards to apply to between 10
and 70 new nedi cal waste incinerators by the year 2002. Additionally, these
final air em ssion guidelines are for use by States in devel oping State plans
to reduce air pollution fromexisting and new nedi cal waste incinerators and
are only mnimum standards. States could inpose even nore stringent standards
while neeting the intent of the | aw.

These revised guidelines nmean that any new incinerators will probably be built
by | arge commercial concerns (Browning Ferris Industries — BFI, Med-ex, etc.)
or regional hospital systens and not individual health care institutions.

Attachnent 2
Medi cal Waste Treatnent Technol ogy

Current viable solid nmedical waste treatnment nmethods include retort
sterilization, incineration, mcrowave, and chenical disinfection (see Table
18-1, M -Hdbk-1191, Chapter 18). M crowaving would be the preferred
alternate treatnent nethod due to the |ack of enissions and econony of
treatment. Costs for nicrowave treatnent average $.06 - .10 per pound (not

i ncluding capital cost) versus $.27 - .30 per pound. However, a unit designed
to treat 600-900 pounds per hour costs $650, 000 (not including installation)
and has di mensions of 24 feet long, 9 feet high and 11 feet w de (not

i ncl udi ng operating space).

Wth enphasis being placed on nedical waste reduction (see Appendi x 18.2:
Federal / State Gui delines concerning “Menp of Understandi ng” between the
Envi ronmental Protection Agency and the American Hospital Association) the
potential volune reductions would extend any payback period beyond a
reasonabl e econonic life.

Bl OVEDI CAL WASTE TREATMENT TECHNOLOG ES

Technol ogy Approxi nat e Appr oxi nat e Appr oxi nat e Space
Treat nent Cost? Capi tal Cost Requi r enent s2

Mcrowave $ .06 - .10/1lb $425 - 650 K >1500 SF?

Autoclave $ .06 - .10/lb $100 - 250 K* >1500 SF

Chenmi cal $ .03 - .06/IDb $75 — 1450 K >1500 SF

! These do not include transportation and landfill costs.

% These requirements are for equipment and working space. Final requirements should be determined
after volume estimates are determined and transport method has been determined.

3 Height requirements vary with the dumping method used (top loading vs. side loading).

* These costs do not include a shredder which would be required for any installation.
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On-site treatnment should be considered when the annual capacity exceeds
approxi mat el y 500, 000 pounds of regul ated nedi cal waste. Otherw se, off-site
treatment by commercial nethods should probably be used. In view of current
efforts to reduce nedi cal waste, on-site treatnent should only be considered
after all conservation efforts have been consi dered.

18- 14



