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NmIgIuAnn szl aesnsUsEUEmEN A
(mHdipuuziinvsvevAnITaRElan T A.A. 2006)

319N13

HaIgIisEln

AMANBZVINIBN N

& (colour), Pt-Co unit

38 (taste)

néu (Odour)

AN (turbidity), NTU
AMNDUNIA - A9 (pH range)

15
Tsiduiinsaies
Tsiiuiinsaiien

5

6.5-8.5

AnANBIEN AR (mg/])
USnndaTiazaneviaving (total dissolved solid)
Wan (Fe)

uxaN"§la (Mn)

noIuwAd (Cu)

danzd (Zn)

ATHNTZEGGANA (total hardness) as CaCO,
Wawn (SO,)

AaalIA (CD)

ngoalsd (F)

lwman (NO) as NO,




39N Mg inUszUn

ANz DUy . Tavigwsin (mg/1)
Uson (Hg) 0.001
Az (Pb) 0.01
a1any (As) 0.01

do o

FaUeN (Se) 0.01
Tasifion (Cr) 0.05
Tenlug (CN) 0.07
wAALHgN (Cd) 0.003
wuULsYN (Ba) 0.7
ANANYUENNYaT2INeT (D 100 ml)
InaWasnuuAfise (Total Coliform bacteria) Tsinu
3 1ala (£ col) Tsinu
auanilalafenda oel3ed (Staphylococcus aureus) Tainu
wwalswaan (Salmonella) Tainu
AADANTIAIN WWOTWIIAUA (Clostridium perfringens) Tainy

v : nevauAnAnN WY nsUszUdmnRnIA

ardnoulJgdvioadou




(A NdpuuzIinUpYevANITaRElan T 2006)

WIS HLBDS

91129 (units)

AUZE WHO 2006
(Guideline Value)

1. AMANUBNIKUANLTY (Bacteriological Quality)

wunfiSeudin Slala (E.coli)

wu-linu/100 ml

wu-linu/100 ml

. AnaNTAnAR-HENG (Physical and Chemical

Quality)

B U314 (Apperance colour)
AU (Turbidity)

36 Az nNaw (Taste and odour)
a1y (Arsenic)

uAALHYN (Cadmium)

Tasiflen (Chromium)

Twolug (Cyanide)

A (Lead)

Yo (Inorganic Mercury)

WtaLfion (Selenium)

Wgoalsd (Fluoride)

Aaal3d (Chloride)

noguay (Copper)

widn (Iron)

undnila (Manganese)

paitflon (Aluminium)

Tuflon (Sodium)

dfanm (Sulfate)

dongd (Zinc)

lolasiaudialnd (Hydrogen sulfide)
U%mmgamiﬁazmﬂﬁv’wuﬂ (Total dissolved
solids)

Tunsnluguluasm (Nitrate as NO)
Tulamii (Nitrite as NO)
AADTUDATYAIAD (Free residual chlorine)
InsAaslsdiiu (Trichloroethene)
1ATIAABLTBTY (Tetrachloroethene)
Tnlasfafiu-ueaons (Microcystin-LR)

True colour unit
NTU
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/1
mg/l
mg/1
mg/l
mg/1
mg/l
mg/1
mg/l
mg/1
mg/l
mg/1

mg/l
mg/1
mg/l
mg/l
mg/l
mg/l

15
5
Tsiiuitsaiion
0.01
0.003
0.05
0.07
0.01
0.006
0.01
15
250
2
0.3
0.4
0.1




HIRTFIUAMN WEUTZU9N1TUIZUIUATHA DY
(mndipnuziinvavasAan1sauiielan U 2006)

WIFRDS %129 (units) ALUZEY WHO 2006
(Guideline Value)

3. aafinlilaeiuuacidadngia (Pesticides)
danuuacianiy (Aldrin/Dieldrin) ug/1 * 0.03
AaaLAu (Chlordane) ug/!1 0.2
ARf (DDT) ug/1 1
a0, (2, 4-D) ug/l 30
1wUmMARDIAZIEUAARDE BN LA ug/l
(Heptachlor and Heptachlor expoxide)
wnwzAael UGy (Hexachlorobenzene)
dunu (Lindane)
wnnantaas (Methoxychlor)

iwuA1AaElIAUeA (Pentachlorophenol)

lasalasinu (Trihalomethanes) sum of the ratio
Aaalsnosn (Chloroform, CHCL)
Tuslulamaslsfinu

(Bromodichloromethane, CHBrClz)
Taluslupaslsfimu

(Dibromochloromethane, CHBrZCD
Tusluwasn (Bromoform, CHBr)

. HAUANINSSE (Radioactive)
AYIHLIITINTIAUDANT (Gross alpha activity)
AHUTITINTIAWAN (Gross beta activity)

inn ;. naviATziannMin MIUTEUUATHA

ardnoulJgdvioadou




mmﬁqmmwﬁ'\mzmﬁu‘lﬁﬂ W.A. 2553

W15 005 1i299m WNEUATANIRAUA

AR MLMeN1BN N
AMNLTUNTA - A9 (pH) BYIZNING 6.5-8.5
AU (Turbidity) \Buily o 5
& (Colour) unaiitii-launas Taifin 15

AN NN gAY
ANATASTIMHATINAI NN T2 (TDS) Tsiviu 1,000
ANNTZAN (Hardness) Tsisiu 500
amn (SO7) Tsisiu 250
Aaal3A( CI’ Taisiu 250
T (NO'_ as NO) a Tsisiiu 50

Waoalsd (F) /4 Tsiviu 0.7

A imlangwiiniialy
wéan (Fe) Tsisfi 0.5
unanfla (Mn) Taisin 0.3
N2y (Cu) a Taisiu 1.0
donvd (zn) /3 Taisfiu 3.0

A lanswiinan s
Az (Ph) Tsisfin 0.01
Tasiflen (Cr) Tsisfin 0.05
wAALleN (Cd) Tsisin 0.003
1My (As) Tsifin 0.01
Usean (Hg) a TsivAins 0.001

AMNINEMSHUATISY
wuRfieUszinmlpdnesn (Coliform bacteria) FpanT2aliny
wuRfieUssinidaladnasy FoanT2aliny

(Faecal coliform bacteria)




vanewn 1. AaeTubaszAunde (Residual Free Chlorine) AmualWfiivaneidusia 0.2 - 0.5
fiadnsnsioansliluszuunisias Sepmnminussi

F8nv79arzidulumndsnishusivie Standard Methods for the Examination
of Water and Wastewater Edition 21" 2005 APHA AWWA WEF.
UssnAnsnen e (13 RaaN 2553)
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A1 MN 3 VUIRVDILATDIUNYLAZAIDNYT
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1. LASDINRNIYWIH

KBHIYLaY m“?ammaﬁ’m AIMHNHTY

Wil
((general) prohibition)

WANGUUNT
Y qQ

(no smoking)

Hnqalwwloguyns

(smoking and naked flames prohibited)

PIANAUHIY

(pedestrians prohibited)
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2. LASDIRHYLHDU

KBH9LaY

LR3I DHNIDLHDY

AIMHNANTY

Wewiialy
((general) hazard)

S 9BUNTIwAN W

(caution, risk of fire)

F2NDUATIINNTIELTR

(caution, risk explosion)

FWiINURTIYININOHAY

(caution, toxic hazard)

T2 NDUATIYIINEIIAANTOU

(caution, corrrosive substance)




3. IA3DINHIYTIAL

= =
HHYLa LAIDNNHIYLAD N AIMHWAHNNY

Tadualy
((general) mandatory sign)

FovaniA3oatloaiuen

(eye protection must be worn)

ovaantAsatlouiuaTyy

(head protection must be worn)

Fovanadoeiloaiuides

(hearing protection must be worn)

favanutianindeaviuszuunisnigla

(respiratory protection must be worn)

ardnouldgdvioadou




4. 1AFDIRNI9ETHIMALNYNUNIIZUaDANY

= =
HBHIYLAaU LAIDNKH YLD U AIMHANY

a13fimAnaly

((general) safe condition)

wgUgINeUIa
(first aid)

UDNAANIY

(indication of direction)

AN

(emergency eye wash)

Insdnvigniiu

(emergency telephone)
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Wewna Gl

1. i8R

nNN15ANEINTINganuFeuH AR wandliifindn n1sI1ganaIInINAY
“[ﬁm?iauﬁaﬁgﬁ'md'm Tagfiutinnuanndunange IOV oy (ATHedvlDY
2 90 uazagisziulndiuiosiuisnisildnailunisauaneynialueinia Hou
Hdalaenalufinsldomuszann 8-12 dalwusoTu (anviukourdndnussiougniiu)
WoN1TUTTUIANSNY  52UUUSUDINAGINITNARSATINNTINgaN LT DIH 6
sendlifinsrasiald  agaulafinandessnuanasunieludioeriafaldgondn
neusnaasALIa i uaaf bilEldsm Weshuianazenuasioy

ALUZHINTDDNBUUBAZARAITZUVUSUDINIAG1RIUDIHIAR  (d1N150
1#lsifusios Catheterization, Cystoscopic Wae Fracture)




1 qmﬂgﬁmmiﬂﬂ%ﬁlﬁluﬂha 17-27° C

2 muaniudmsliegluag 45-55% rh

3)  arwsunglueaduuanfiefiouiuiiessaug  Tasn1sdtgansdi
HINNINaNaaN 15%

4 ahasgAseeTanNsusandeneluiesiiensiaaeuldnasaian
ag19l3NRAN msqmaﬂ%’waanﬁfa WA eutanziting naBAIUNTBUUTLR Hea
DY NININFADNITATIIAIINAU

5) ﬂaiﬁmﬁ"’mﬂ%aadﬂuqmwgﬁ wazAmTudNAnS Tawsasldasaan

6)  WHINTBIDINIARITHUTZANSN WO TN HANTIT 1

7) msﬁmﬁ'\mwtﬁﬂﬂmummg’m NFPA 99, Health Care Facilities

8)  AITTIWANTINNADININAL @,mauné’uﬁinﬁizﬁuﬁu TnefintinnnSuan
Nauag1itios 2 9 ﬁm&y’ﬁﬁmauemagjgan'hﬁuashaﬁaﬂ 75 HN. 9ATINIIINYAN
(Total Air Change) lHA13%ipenin 25 ACH hsnganasiluuuuiiganiianiaien
(Unidirectional) 1% wHnInuuy Perforated uiiu Adsnaniagariasnganiif
mimﬁmﬁﬂauga W sganinwauLUUEN19f I I uTsUUUS U N LU
WIDUTIINININYANLUURANTI

9 lindsinseiangaduidesluszuvdean  onfufiunensoseinie
UszAndnmlaitiosnin MERV 14 (ASHRAE 52.2) %50 90% (ASHRAE 52.1 Dust
Spob) Annsagituatents (MasanankTaagaduLEsY)

2. vinvuanianntiid (Protective Environment)

fefipidunmugiolspuosiniea@aung wu gieivandslanszan
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Tunsddugirefigfidummuielsavosinaniesfiauni usliidulsainse
Aunsiald AITI9aRN 1A UEUY @,mauné’umaﬁmgmL?iﬂuﬁizﬁuinﬁﬁu nazinNun
Ansuneluiselfiduuinnasnial  wHINTavaINARLTHUTEANSNNaguTiaY
MERV 14 (ASHRAE 52.2) %39 90% (ASHRAE Standard 52.1 Dust Spot)
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3. Vipuuangiguns1ian19anNA (Airborne Infection Isolation Room)
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4. ﬁﬁ)\i‘la"ﬁg (Intensive Care Unit)
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auatdufimy Ansuneluiosndssnu i Buuanidedesiutalsnanniouen
AN AEULIgUDE Y 6 ACH undnievonARITHUIEANSnmedtioy
MERV 14 (ASHRAE 52.2) %39 90% (ASHRAE Standard 52.1 Dust Spot) guunf
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Pressure  Minlmum Air - Minimum All Air Air
Relationship  Changes of ~ Total Air ~ Exhausted ~ Recirculated Relative Design
to Adjacent  Outside Air ~ Changes  Directly to  Within Room Humidity,” Temperature,”
Function Space Areas’ per Hou'  per Hour'  Outside™ Unlts* % c
Surgery and Critical Care
Operating room (recirculating air system) Positive 25 451055 171027
Operating/surgical systoscopic room” ™ Positive 25 451055 20to 23
Delivery room” Positive 45t0 55 20to 23
Recovery room” * 45t055 24*1
Critical and intensive care * 30 to 60 21 to 24
Newborn intensive care * 30 to 60 22 to 26
Treatment room’ * 30 to 60 24
Nursery suite Postive 30 to 60 24 to 27
Tratuma room "* Positive 45t055 17to 27
Anesthesia gas storage Negative — —
GI Endoscopy Negative 30 to 60 20 to 23
Bronchoscopy ¢ Negative 30 to 60 20 to 23
Emergency waiting rooms Negative 30to60 231
Triage Negative — 21 to 24
Radiology waiting rooms Negative — 21 to 24

Nursing
Patient room * 2 30 (W),50(5) 24 %1
Toilet roomg Negative ~ Optional — —
Newborn nursery suite * 2 30 to 60 22to 26
Protective environment room i, q, w Positive — 24
Airborne infection isolation room h, q, x Negative — 24
Labor/delivery/recovery/postpartum (LDRP) * 30 (W),50(5) 24 %1
Public coridor Negative — —
Patient corridor * — —
Ancillary
Radiology *
X-ray (diagnostic and treatment) * 2 40 (W), 50 () 26 10 27

X-ray (surgery/critical care and Positive 30to 60 21to 24

cathcterization)

Darkroom Negative —
Laboratory, general * Negative 30 to 60
Laboratory, bacteriology Negative 30 to 60
Lagoratory, biochemistry” Positive 6 30 to 60
Lagoratory, cytology Negative 2 30 to 60
Lagoratory, glasswashing Negative  Optional —
Lagoratory, histology Negative 2 30 to 60
Microbiology * Negative — 30 to 60
Laboratory, nuclear medicine Negative 2 30 to 60
Laboratory, pathology Negative 2 30 to 60
Laboratory, serology Positive 2 30 to 60
Laboratory, sterilizing Negative  Optional 30 to 60
Laboratory, media transfer Positive 2 30 to 60
Autopsy room * Negative 2 —
Nonrefrigerated body-holding room" Negative  Optional _
Pharmacy Positive 2 30 to 60
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Pressure ~ Minlmum Air Minimum All Air Air . .

Relationship ~ Changes of ~ Total Air ~ Exhausted  Recirculated Rel:fn.ve s Design .

. to Adjacent  Outside Air ~ Changes  Directly to  Within Room Humidity," Temperature,
Function Space Areas® per Hour'  per Hour'  Outside™ Unlts' % C

Administration
Admitting and Waiting Rooms Nagative Yes 30 to 60

Diagnostic and Treatment Negative 2 Yes 30 to 60

Bronchoscopy, sputum collection, and Negative Yes 30 to 60
pentamidine administration

Examination room * 30 to 60
Medication room Positve 30to60 23%1
Treatment room * 30to 60 23 x1
Physical therapy and hydrotherapy Negative 30 (W), 50 (s) 231
Soiled workroom or soiled holding Negative 30 to 60 22 to 26/27
Clean workroom or clean holding Positive — —

Sterilizing and Supply
ETO-sterilizer room Negative 30 to 60 22 to 26
Sterilizer equipment room Negative 3060 231
Central medical and surgical supply
Soiled or decontamination room Negative 30 to 60 22 to 26
Clean workroom Positive 30to 60 2210 26
Sterile storage Positive Under 50 23 1

Service

Food preparation center’ * 2 No

Warewashing Nagative ~ Optional No

Dietary day storage * Optional No

Laundry, general Negative 2 No

Soiled linen sorting and storage Negative  Optional No

Clean linen storage Positive 2 (Optional) —

Linen and trash chute room Negative  Optional No

Bedpan room Negative  Optional No

Bathroom Negative  Optional No 2210 26
Janitor’s closet Negative  Optional No —

(W) = winter S = summer = Continuous directional control not required

a

Where continuous directional control is not required, variations should be minimized; in no case
should a lack of directional control allow spread of infection from one area to another. Boundaries
between functional areas (wards or departments) should have directional control, Lewis (1988)
describes ways to maintain directional control by applying air-tracking controls. Ventilation system
design should provide air movement, generally from clean to less clean areas. If any VAV or
load-shedding system is used for energy conservation, it must not compromise pressure-balancing
relationships or minimum air changes required by the table. See note Z for additional
information.
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Ventilation rates in this table cover ventilation for comfort, as well as for asepsis and odor control
in areas of acute-care hospitals that directly affect patient care. Ventilation rates in accordance with
ASHRAE Standard 62; Ventilation for Acceptable Indoor Air Quality, should be used for areas
for which specific ventilation rates are not given. Where a higher outside air requirement is called
for in Standard 62 than here, use the higher value.

Total air changes indicated should be either supplied or, where required, exhausted. Number
of air changes can be reduced when the room is unoccupied, if the pressure relationship is
maintained and the number of air changes indicated is reestablished any time the space is used.
Air changes shown are minimum values. Higher values should be used when required to maintain
room temperature and humidity conditions based on the cooling load of the space (lights,
equipment, people, exterior walls and windows, etc.).

Recirculating HEPA filter units used for infection control (without heating or cooling coils) are
acceptable. Gravity-type heating or cooling units such as radiators or convectors should not be
used in operating rooms and other special-care areas.

For operating rooms, 100% outside air should be used only when codes require it and only if heat
recovery devices are used.

“Trauma room” here is a first-aid room and/or emergency room used for general initial treatment
of accident victims. The operating room in the trauma center that is routincly used for emergency
surgery should be treated as an operating room.

See section on Patient Rooms for discussion of central toilet exhaust system design.

“Airborne infectous isolation rooms” here are those that might be used for infectious patients in
the average community hospital. The rooms are negatively pressurized. Some may have a separate
anteroom. See the section on Infectious Isolation Unit for more information.

Protective- environment rooms are those used for immunosuppressed patients, positively
pressurized to protect the patient. Anterooms are generally required and should be negatively
pressurized with respect to the patient room.

All air need not be exhausted if darkroom equipment has scavenging exhaust duct attached and

meets ventilation standards of NIOSH, OSHA, and local employee exposure limits.

A nonrefrigerated body-holding room is only applicable to facilities that do not perform autopsies

onsite and use the space for short periods while wating for the body to be transferred.

Food preparation centers should have an excess of air supply for positive pressurization when
hoods are not in operation. The number of air changes may be reduced or varied for odor
control when the space is not in use. Minimum total air changes per hour should be that required

to provide proper makeup air to Kitchen exhaust systems. (See Chapter 31 Kitchen Ventilation)
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Also, exfiltration or infiltration to or from exit corridors must not compromise exit corridor
restrictions of NFPA Standard 90A, pressure requirements of NFPA Standard 96, or the maximum
defined in the table. The number of air changes may be reduced or varied as required for
odor control when the space is not in use. See AIA (2001), Section 7.31. D1 p.

Areas with contamination and/or odor problems should be exhausted to the outside and not
recirculated to other areas. Individual circumstances may require special consideration for air
exhaust to the outside (e.g., intensive care units where patients with pulmonary infection are
treated, rooms for burn patients). To satisfy exhaust needs, replacement air from the outside is
necessary. Minimum outside air quantities should remain constant while the system is in operation.
Relative humidity ranges listed are minimum and maximum limits where control is specifically
needed. These limits are not intended to be independent of space temperature. For example,
relative humidity is expected to be at the higher end of the range when the temperature is also
at the higher end, and vice versa.

For indicated temperature ranges, systems should be capable of maintaining the rooms at any
point within the range during normal operation. A single figure indicates a heating or cooling
capacity to at least meet the indicated temperature. This is usually applicable when patients may
be undressed and require a warmer environment. Use of lower temperature is acceptable when
patients” comfort and medical conditions require those conditions.

NIOSH Criteria Documents 75-137 and 96-107 on waste anesthetic gases and nitrous oxide indicate
a need for both local exhaust (scavenging) systems and general ventilation of areas in which these
gases are used.

Differential pressure between space and corridors should be a minimum of 2.5 Pa. If monitoring
device alarms are installed, allowances should be made to prevent nuisance alarms.

Because some surgeons or surgical procedures may require room temperatures outside the

indicated range, operating room design conditions should be developed in consort with all

users, surgeons, anesthesiologists, and nursing staff.

The first-aid and/or emergency room used for initial treatment of accident victimes can be venti-
lated as for the treatment room. Treatment rooms used for cryosurgery with nitrous oxide should
have provisions for exhausting waste gases.

In a recirculating ventilation system, HEPA filters can be used instead of exhausting the air to the
outside, return air should pass through the HEPA fiters before being introduced to any other
spaces.

If exhausting air from an airborne-infection isolation room to the outside in not practical, the air
may be returned through HEPA filters to the air-handling system exclusively serving the isolation

room.




" Total air changes per room for patient rooms, and labor/delivery/recovery/postpartum rooms may
be reduced to four when using supplemental heating and/or cooling systems (radiant heating
and cooling, baseboad heating, etc.)

Protective-environment airflow design specifications protect the patient from common
environmental airborne infectious microbes (e.g., Aspergillus spores). They should provide
directed airflow from the cleanest patient area to less clean areas. HEPA filters at 99.9% efficiency
to 0.3 wm should be used in the supply airstream, to protect patient rooms from environmental
microbes in ventilation system components. Recirculation HEPA filters can be used to increase
equivalent room air exchanges. Constant-volume airflow is required for consistent ventilation.
If design criteria indicate that airborne-infection isolation is necessary for protective-environment
patients, an anteroom should be provided. Rooms with reversible airflow provisions (to allow
switching between protective-environment and airborne-infection isolation) are not acceptable
(ALA 200D).

“Infectious disease isolation (AID) room” here is one used to isolate the airborne spread of infectious
diseases, such as measles, varicella, or tuberculosis. Design should include provision for normal
patient care during periods not requiring isolation. Supplemental recirculating devices may be
used in the patient room to increase the equivalent room air exchanges; however, they do not
provide outside air requirements. Air may be recirculated within individual isolation rooms if
HEPA filters are used. Rooms with reversible airflow provisions (to allow switching between

protective-environment and AIl) are not acceptable (AIA 2001).

When required, provide appropriate hoods and exhaust devices for noxious gases or vapors [ATA
(2001), see Section 7.31 D14 and 7.31 D15, and NFPA Standard 99).

Simple visual methods such as smoke trail, ball-in-tube, or flutterstrip can be used to verify airflow

direction. These devices require a minimum differential air pressure to indicate airflow direction.
Per AIA (2001) guidelines, recirculating devices with HEPA filters may be used in existing facilities
as interim, supplemental environmental controls to meet requirements for airborne infectious
agents control. Design limitations must be recognized. Either portable or fixed systems should
prevent stagnation and short-circuiting of airflow. Supply and exhaust locations should direct clean
air to work areas across the infectious source, and then to the exhaust, so that health care workers
are not positioned between the infectious source and the exhaust. Systems design should

also allow easy access for scheduled preventative maintenance and cleaning.
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