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VOLUME 111 - HEALTH CARE FACI LI TI ES DESI GN AND CONSTRUCTI ON

PART 21 - DESIGN CRI TERI A AND STANDARDS

CHAPTER 21-4 MECHANI CAL GUI DELI NES

The purpose of this chapter is twofold:

(1)

(2)

To convey to the architect/engineer (AJE), Indian Health
Service (IHS) staff, and tribal staff, both general and
speci fic guidelines regardi ng nechani cal design features
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21-4.1 | NTRODUCTI ON
A Pur pose

required for IHS health care facilities and quarters projects

including tribal health care facilities.

To informthe A/E, |HS and tribal staff of the requirenents
for each submttal of the construction docunents for
approval .

B. Codes and St andar ds

Design shall conply with

(1)

(2)

(3)
(4)

Codes and Standards required in this chapter and chapters in
Volune Il of Part 21 “Design Criteria and Standards;”

State and Local codes/ordinances (if this represents a major
cost increases, advise the IHS contracting officer and/or
tribal contracting officer);

Rul es and regul ations of the local utility conpani es; and

The applicable standards of the follow ng organizations:

AABC Associ ated Air Bal ance Counci

ABMA Aneri can Boil er Manufacturers Associ ati on

ACG H Aneri can Conference of Governnental |ndustrial
Hygi eni sts

ADC Air Diffusi on Counci

AGA Aneri can Gas Associ ati on

AMCA Air Movenent and Control Associ ati on

ANS| Anerican National Standards Institute

AR Air Conditioning and Refrigeration Institute
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AP Anerican PetroleumliInstitute

ASA Acoustical Society of Anerica

ASHRAE Anerican Society of Heating, Refrigeration, and Air
Condi ti oni ng Engi neers

ASSE Anerican Society of Sanitary Engi neers

ASME Anerican Soci ety of Mechani cal Engi neers

ASTM Anerican Society for Testing and Materials

AWPA Aneri can Whod Preservers Associ ation

AVS Aneri can Wl di ng Soci ety

AVWNA Anerican Water Wbrks Associ ation

BOCA Building Oficials and Code Adnministrators
I nt ernati onal

CGA Conpr essed Gas Associ ation

Cl SPI Cast Iron Soil Pipe Institute

DENVA Di esel Engi ne Manufacturers Association

HEI Heat Exchange Institute

HI Hydraulics Institute

HI Hydronics Institute

HVI Hone Ventilating Institute

I APMO I nternational Association of Plumbing and Mechanica
Oficials

| CBO I nternational Conference of Building Oficials

| SA I nstrunent Soci ety of Anerica

MCAA Mechani cal Contractors Association of America

MBS Manuf acturers Standardi zati on Soci ety of the Val ves and
Fittings Industry

NAPHCC Nati onal Association of Pl unbi ng-Heati ng-Cooling
Contractors

NBBPVI Nati onal Board of Boiler and Pressure Vessel |nspectors

NEBB Nati onal Environnental Bal anci ng Bureau

NENVA Nati onal Electrical Mnufacturers Association

NFPA National Fire Protection Association

NSF Nati onal Sanitation Foundation

NVIAA Nati onal Water Well Association

PDI Pl unbi ng and Drai nage Institute

PPFA Plastic Pipe and Fittings Association

SBCCI Sout hern Bui |l di ng Code Congress Internationa

SBI Steel Boilers Institute

SMACNA Sheet Metal and Air Conditioning Contractors Nationa
Associ ati on

SSPC Steel Structures Painting Counci

STI Steel Tank Institute

TEMA Tubul ar Exchanger Manufacturers Associ ation

UL Underwiters Laboratories Incorporated

usboC United States Departnment of Conmerce.

Thi s chapter contains major nmechani cal design guidelines.

However, problens arising fromspecific project conditions not
covered herein shall be resolved through the exercise of sound
design practices and referenced to recogni zed standards conpati bl e
with those delineated in this chapter.

21-4.2 NI TROUS OXI DE GUI DELI NES

A. Backgr ound
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Ni trous oxide has a long history of use and is the agent of choice
for induction of anal gesia because of its nmild effect on the
patient and rapid recovery once it is renoved fromthe patient.

It is primarily used in dental clinics on young or apprehensive
patients as a nmanagenent tool and in surgical settings with other
anesthetic agents. In the private sector, nitrous oxide continues
to be used by pediodontists treating difficult patients. However,
its use on adult patients by nbst dentists has been sharply
curtailed. Currently, nitrous oxide is also being used as a
coolant in cryosurgical units for treatnent of certain
gynecol ogi cal and opht hal nol ogi cal conditions.

In the 1960s and 1970s, there was a grow ng awareness that |ong
term exposure to nitrous oxi de even at | ow concentrations posed
health risks. Anpbng these health risks are spontaneous abortions
in femal es and genetic defects in the children of nmales who were
exposed to low |l evel s of nitrous oxide.

The Anerican Conference of Governnental Industrial Hygienists
(ACA H) reconmends a maxi mrum exposure level to nitrous oxide of 50
parts per nillion (PPM tinme-weighted-average (TWA). To conply
with this standard ACG H recomrended that changes be nmade in the
equi pnent used, the location of use, and the technique of
application. Specifically ACAH recommended the follow ng:

. Desi gnated areas with proper ventilation should be
established for the adninistration of nitrous oxide;

. Scavengi ng devi ces shoul d be added to anal gesic units; and

. The nunber of procedures performed during any tine period

shoul d be reduced.

The Indian Health Service continues to use nitrous oxide in three
areas; (1) dental operatories for analgesia, (2) surgeries for
anethesia, and (3) treatnent roons for cryosurgery. In the first
and second cases, nitrous oxide is used at |ow pressure under 260
kPa (40 psi). In the third case, to operate the cryosurgica
units, nitrous oxide must be delivered at 5200 kPa (750 psi). At
the present time, the third case poses the greatest health risk
because in sonme facilities the units are not being vented to the
out si de.

B. Di scussi on

Currently, nitrous oxide is nmade available at |ocations requiring
| ow pressure delivery in one of two ways:

. by i ndividual portable gas bottles or cylinders that are
delivered to and used at the | ocation or
. through a central system consisting of a manifold of gas

cylinders and a piped distribution system
The advant ages and di sadvant ages of each systemare as foll ows:

(1) PORTABLE CYL| NDER SYSTEM
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(2)

Not e:

The advant ages include the foll ow ng:

- lower initial cost,

- limted vol unes whi ch reduce chance of extensive
exposure due to | eaks, and

- flexibility.

The di sadvant ages i nclude the follow ng:

- extra security required to prevent pilferage,

- proper storage required,

- increased clutter in clinical space,

- hi gher cost of snall quantity purchases,

- portability pronpotes use in inproperly ventilated
ar eas,

- limted volunes may run out during nedical and/or
dental procedures, and

- frequent handling of cylinders increases risk of
acci dent .

CENTRAL SUPPLY, PIPED GAS SYSTEM

The advant ages include the foll ow ng:

- conveni ent access in specific areas,

- i nexpensi ve product,

- product security increased,

- aut o- swi t chi ng mani f ol ds provi de uninterrupted supply,
and

- sinmplified supply procedures by single point.

The di sadvant ages i nclude the follow ng:

- al arm systens do not detect slow |leaks in check val ves
which may result in extensive occupational exposure,

- | ow pressure piped gas systenms will not operate
cryosurgi cal units,

- hi gher initial installation costs, and

- regul ar surveillance required to detect |eakage at
out | ets.

In any case, facilities that use cryosurgical procedures

nmust have cylinders avail abl e because these units operate at 5200
kPa (750 psi).

C. Gui del i nes

(1)

(2)

At health care facilities where | ow pressure nitrous oxide is
in three or nore | ocations, nitrous oxide should be supplied
in a piped nedical gas systemwith a nultiple cylinder, auto-
switching mani fold and appropriate al arm systens.

In areas where nitrous oxide is being used to operate
cryosurgical units, locations nust be nonitored to determnine
t he adequacy of environnmental controls. The follow ng

gui del i nes nmust be applied in these |ocations:

a. Annual nonitoring of exposed workers using both short
term personal sanpl es and ei ght hours tine-wei ghted-
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21-4.

21-4.

average (TWA) sanpl es;

b. Annual preventive naintenance surveys of the
cryosurgical units to check for |eaks;

C. In existing facilities, where no nedical vacuumis
avail abl e, the cryosurgery procedure shoul d be
conducted in a roomwith an outside wall to allow
gravity venting of the device through an open w ndow
and

d. In maj or renovations or new construction, roons used
for cryosurgery should contain a nedical vacuum outl et
equi pped with a regulator to all ow t he nechani cal
venting of the unit.

(3) Bef ore design that includes installation or nodification of
nitrous oxide, the designer should review the current Indian
Heal th Service Dental Program Operational Manual, Section N20
- 02 Anal gesia, pages VII-3 through VII-12.

3 COLOR CODE, SI GNAGE, AND | DENTI FI CATI ON OF BUI LDl NG
UTILITY PI PI NG SYSTEMS

Pur pose

This section provides guidelines on color code, signage, and
identification of building utility piping systens and physica
hazards in Indian Health Service health care facilities and
gquarters, and/or tribal health care facilities.

Ref er ence St andar ds

The follow ng standards are to be applied during planning, design
and construction, including renovation, inprovenent, and/or
expansion, of all IHS and tribal health care facilities:

(1) Pi ping - Anerican National Standards Institute |atest
edition, Al3.1, Schene for ldentification of Piping Systens;

(2) Medi cal Gases Signage - National Fire Protection Association
99 |atest edition, Standard for Health Care Facilities, Gas
Systens Information and Warni ng Signs;

(3) Gas Cylinder - Conpressed Gas Associ ati on Panphl et | atest
edition, C9, Standard Col or-Marki ng of Conpressed Gas
Cylinderd Intended for Medical Use; and

(4) Physi cal Hazards - Qccupational Safety and Health Act, 29 CFR
1910. 144, Safety Col or Code for Marking Physical Hazards.

4  SMOKE DAMPER USE (TOXI C VAPOR CASES)
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A Pur pose

This section provides specific guidelines on the life safety
requirenments for the design of all Indian Health Service (IHS)
health care facilities and/or tribal health care facilities.

B. Backgr ound

The new Exception No. 2 to Life Safety Code (LSC) dated February
8, 1991, Sections 12-3.7.3 and 13-3.5.3, does not require snoke
danpers in duct penetration of snoke barriers in fully ducted
heating, ventilating, and air conditioning systens, where an
approved, supervised automatic sprinkler system has been provi ded
for snoke conpartnent adjacent to the snoke barrier. However,
toxi ¢ vapors and/or snoke can nove across snpoke barriers w thout
snoke danpers. Based on the National Fire Protection Association
studies of fatal fires in health care facilities, npst patient
deaths result from snoke inhalation. Some fires snolder and
produce snoke for several hours before sprinkler heads are
activated. Therefore, requiring buildings to be provided with a
conpl ete automatic sprinkler system does not guarantee that a fire
wi |l be extinguished before toxic vapors and/or snoke are

rel eased

C. Ref er ence St andar ds

Based on the 1994 Edition of National Fire Protecti on Associ ation
101, Life Safety Code, Exception No. 2 cited in Sections 12-3.7.3
and 13-3.5.3, will not be used for the design of IHS health care

facilities and/or tribal health care facilities.

D. Design Criteria

For IHS health care facilities, snpoke danpers shall be used in
duct penetrations of all snoke barriers.

21-4.5 VENTI LATI ON DESI GN FOR THE | NSTALLATI ON OF
TUBERCULOSI S CONTROL BOOTH

A Pur pose

This section provides guidelines on the design criteria for
tuberculosis (TB) control to mninize the risks of TB transm ssion
in IHS and tribal health care facilities. This criteria applies
to all existing IHS and tribal health care facilities and will be
appl i ed during design and construction of new |HS and/or triba
health care facilities.

B. Design Criteria

The procedures such as the administration of aerosolized
pent am di ne and sputum i nduction should be perfornmed in a self-
cont ai ned booth equi pped with a m nimum of 10 air changes per hour
(ACH) and high efficiency particulate air (HEPA) filters, with a
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time interval of 45 minutes between patients treatnments. The
nunber of units in a facility will be determ ned by the hospita
infection control conmittee based on facility needs, and it should
be located in the treatnent room

21-4.6 VENTI LATI NG DESI GN FOR | SCLATI ON ROOVB

A Pur pose
This section provides guidelines to supplenent the existing design
criteria for isolation roons and will be applied during design and
construction of all new Indian Health Service health care
facilities and/or tribal health care facilities.

B. Design Criteria

In addition to existing guidelines on design and construction of
i solation roons, the following criteria will be appli ed:

(1) Doors shall be provided between corridors and anteroom and
bet ween t he anteroom and patient room

(2) Ar nxing devices in the patient roomshall be designed to
allowair to nove fromthe supply air outlet |ocated at or
near the ceiling | evel, across the occupi ed space, and then
to the exhaust grille located 150 nmillineters above the
finished fl oor;

(3) Germcidal ultraviolet |lanps shall not be used as a
suppl erent al net hod of reducing the concentration of
i nfectious droplet nuclei. The effectiveness of such | anps
has not been adequately evaluated to pernit their being
substituted for other engineering controls; and

(4) Acquired I nmune-Deficiency Syndrone (AIDS) patients shall not
be placed in positively pressurized protective isolation
r oomns.

21-4.7  FIRE SPRI NKLERS VERSUS ALTERNATE PROVI S| ONS
( QUARTERS)

A Pur pose

This section provides guidelines for automatic sprinkler systens
(or equivalent) and hard-wi red snoke detectors in all Indian
Heal th Service quarters or residential units. The intent is not
to override or negate any aspect of the FIRE ADM NI STRATI ON
AUTHORI ZATI ON ACT OF 1992, Public Law 102-522.

B. Design Criteria
In addition to existing guidelines on design and construction of
| HS quarters or residential units, the following criteria will be
appl i ed:
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. Multi-Famly Units acquired after COctober 26, 1992. Provi de
a fully automatic sprinkler system (or equivalent) and hard-
wi red snoke detection systemfor nmulti-famly units of four
or nore stories above ground level. For all other multi-
famly units, provide a hard-wi red snoke detection system

. All O her Housing - Provide hard-wired snoke detection system
for all existing housing when vacated or not |ater than
Cct ober 25, 1995.
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